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RISK MANAGEMENT STRATEGIES FOR LANDSLIDES IN EUROPEAN MOUNTAIN
REGIONS - CURRENT PRACTICE IN AUSTRIA AND FUTURE NEEDS

STRATEGII DE MANAGEMENT AL RISCULUI LA ALUNECARLDE TEREN IN
REGIUNILE MONTANE EUROPENE - PRACTICILE CURENTE IN AUSTRIA SI

NECESITATILE VIITOARE

Sven FUCHS?!, Markus HOLUB!?

Abstract: Risk management for natural hazards is based on risk assessment techniques, including
methods to determine the hazard potential and procedures to analyse and evaluate the damage
potential exposed. In European mountain regions, risk management for landslides is comparatively
reliable with respect to the hazard process, while suggestions for the assessment of values at risk
have only recently been introduced. Moreover, since neither geosystems nor social systems are static
in time and space, there is a particular need for the spatial and temporal analysis of risk. However,
reliable information related to tangible and intangible assets is still missing. Presenting the legal
framework of dealing with landslides and associated phenomena in Austria, the current state of the
art regarding mitigation concepts is presented, with a particular focus on land-use restrictions and
local structural protection. Future needs with respect to a sustainable protection of settlements and
infrastructure within the framework of integral risk management are presented.

Key words: landslides, variability, values at risk, vulnerability, local structural protection, risk
management
Cuvinte cheie: alunecari de teren, variabilitate, valori la risc, vulnerabilitate, protectie structurala

locala, managementul riscului

1. Introduction

The historical shift of a traditionally agricultural
society to a service industry- and leisure-oriented
society led to socioeconomic development in
mountain environments and foreland regions. This
shift is reflected by an increasing use of those areas
for settlement, industry, and recreation. On the other
hand, areas suitable for land development are
relatively scarce in mountain regions, e.g., in
Austria, only about 20 percent of the whole area is
appropriate for development activities (BEV, 2007).
Moreover, those areas are located line-shaped along
valley bottoms. In other mountain regions of Europe,
areas of economic activity interfere with areas
periodically affected by natural hazards such as
flood plains of the rivers or torrential fans developed
over centuries or even longer. Consequently, it
results a conflict between human requirements on the
one hand and naturally determined conditions on the
other hand. Due to an increasing concentration of
tangible and intangible assets and to an increasing
number of persons exposed to natural processes,
which in the case of harm to human life or property

1. Introducere

Transformarea istorica a unei societati traditional-
agrare intr-o societate orientata spre sectorul tertiar si
care acordi o mare importanta petrecerii timpului
liber a condus la dezvoltarea socioeconomica a
mediului montan si a regiunilor submontane. Aceasta
transformare se reflecta intr-o utilizare tot mai
pronuntatd a acestor arii pentru locuire, industrie si
recreere. Pe de alta parte, ariile favorabile amenajarii
terenurilor sunt destul de restranse Tn regiunile
montane. Spre exemplu, in Austria, doar aproximativ
20% din intreaga suprafata este potrivita pentru astfel
de activitati (BEV, 2007). Mai mult, acele arii
insotesc liniar partile inferioare ale viilor. Tn alte
regiuni montane europene, ariile de activitate
economica interfereaza cu ariile afectate periodic de
hazarde naturale, Tn aceasta situatie aflandu-se unele
lunci ale raurilor sau conuri torentiale dezvoltate de-a
lungul secolelor ori chiar in perioade mai indelungate.
Ca urmare, apare un conflict intre cerintele umane si
conditiile determinate natural. Tn conditiile unei tot
mai intense concentrari de bunuri materiale si
imateriale, a unui numar tot mai mare de persoane

! Institute of Mountain Risk Engineering, University of Natural Resources and Applied Life Sciences, Vienna
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are considered as natural hazards, there is an
emerging need for the consideration of risk in land-
use development.

Dealing with natural hazard processes has a long
tradition in European alpine countries. Early
attempts in dealing with natural hazards include the
establishment of official authorities in the second
half of the 19" century, e.g., in Switzerland in the
late 1870s (Frutiger 1980) and in Austria, in 1884
(Bergthaler 1975). For more than half a century,
technical mitigation measures were developed and
implemented. These active measures, which
represent the human reaction to hazard processes,
appeared to be the appropriate way to cope with this
challenge. There was little impetus toward an
integrative dealing with natural hazards before the
1950s and 1960s, when extreme events occurred
over wide areas of the Alps. Extraordinary
governmental expenditures involved with technical
coping strategies resulting from those extreme events
made traditional reactive measures increasingly
obsolete. Consequently, ideas of complementary
passive protection measures emerged, such as hazard
mapping and land-use restrictions.

Only recently, the responsible authorities in most
of the European mountain countries developed
theoretical models of integrated risk management,
which follow mainly the engineering approach to
express risk as a function of hazard and values at risk
(Republik Osterreich 1975, 1976; Repubblica Italiana
1998; Borter 1999, see Equation 1). Consequently,
information on the hazard potential and the related
probability of occurrence (pSi), the values at risk
exposed (AQj) and the vulnerability of objects at risk
(vOj, Si) is needed for the evaluation of risk. The
development of these models is strongly connected to
the considerable amount of damage in European
mountain regions and related forelands due to natural
hazards in recent years (Munich Re 2007).

Ri, j =f (pSi , AOj ,vOj,Si) (1)

The aim of this paper is to present the current
practice of hazard management strategies for
landslides in Austria and future needs with respect to
the holistic framework of risk management. Thereby,
the focus is not only on permanent and temporary
mitigation measures implemented by public
authorities nation-wide, but also on measures suitable
to reduce risk on a regional scale, such as local
structural protection of buildings. Furthermore, the
problem of risk evolution is addressed by a concept of
multi-temporal risk management.

2. Current practice of hazard management in
Austria

The legal foundations of dealing with natural
hazards in mountain regions of Austria are regulated
at federal level by the Forest Act (Republik
Osterreich 1975) in the respective current version.
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expuse proceselor naturale - care sunt considerate
hazarde naturale atunci cand afecteaza viata sau
proprietatea omului -, apare nevoia de a lua in
considerare riscul in amenajarea teritoriului.

Actiunile referitoare la hazardele naturale au o lunga
traditie in statele europene alpine. Unele dintre cele mai
vechi Tncercari de limitare a efectelor hazardelor naturale
includ infiintarea autoritatilor oficiale in a doua jumatate
a secolului al XIX-lea, spre exemplu in Elvetia, spre
sfarsitul anilor 1870 (Frutiger 1980) si in Austria, Tn
1884 (Bergthaler 1975). Pentru mai mult de jumatate de
secol, au fost dezvoltate si implementate masuri tehnice
de atenuare. Aceste masuri active, ce reprezinta reactia
umana la hazarde, au parut a fi modalitatea potrivita de a
face fatd acestei provocari. Actiunile integratoare
Tmpotriva hazardelor naturale au fost limitate inainte de
anii 1950 si 1960, cand fenomene extreme au avut loc pe
extinse arii  in  Alpi. Extraordinarele  sume
guvernamentale allocate pentru startegiile tehnice de a
face fata acelor fenomene extreme au facut ca masurile
de reactie traditionale sa devina perimate. Ca urmare, au
aparut idei pentru masuri complementare de protectie
pasiva, precum cartografierea hazardelor si restrictii in
utilizarea terenurilor.

Abia recent, autoritatile responsabile din majoritatea
statelor montane europene au dezvoltat modele
teoretice de management integrat al riscului, care
urmaresc  preponderent abordarea  inginereasca,
eprimand riscul ca o functie a hazardului si a valorilor
la risc (Republik Osterreich 1975, 1976; Repubblica
Italiana 1998; Borter 1999, vezi Relatia 1). Astfel,
pentru evaluarea riscului este nevoie de informatii cu
privire la potentialul hazardelor si probabilitatea de
aparitie a acestora (pSi), valorile expuse la risc (AOQj) si
vulnerabilitatea obiectelor la risc (vOj, Si). Dezvoltarea
acestor modele se afla in strAnsa legatura cu
distrugerile considerabile suferite de regiunile montane
europene si de ariile submontane limitrofe datorita
hazardelor naturale din ultimii ani (Munich Re 2007).

Ri, j =f (pSi, AQj ,vOj,Si) (1)

Scopul acestei lucrari este acela de a prezenta
stategiile curente de management al alunecérilor de
teren In Austria, precum si cel de a evidentia
necesitatile viitoare ce privesc intregul cadru de
management al riscului. Astfel, accentul nu a fost pus
pe masurile de atenuare permanente sau temporare,
implementate de autoritatile publice la nivel national,
ci pe masurile potrivite pentru reducerea riscului la
nivel regional, asa cum este protectia structurald
locala a constructiilor. Mai mult, problema evolutiei
riscului se reflecta in conceptul de management multi-
temporal al riscului.

2. Practicile curente de
hazardelor Tn Austria

Bazele legale ale actiunilor privitoare la hazardele
naturale in regiunile montane din Austria sunt
reglementate la nivel federal prin Actul Padurii (The

management al



According to this law, hazard maps have to be
provided to protect settlements and infrastructure
against natural hazards; the responsibility for the
compilation and implementation of these maps is
assigned to the Austrian Service for Torrent and
Avalanche Control (WLV), a subsidiary authority of
the Austrian Federal Ministry of Agriculture,
Forestry, Environment and Water Management
(Republik Osterreich 1975, § 11 Abs. 1). Further
regulations concerning the content, the form and the
specific design of hazard maps are defined in the
Decree on Hazard Zoning (Republik Osterreich
1976). According to this decree, hazard maps
provide the basis (1) for any planning and
implementation of mitigation measures by the WLV
as well as for the prioritisation of these measures,
and (2) for any planning activities concerning
regional development, land-use and construction
engineering. Thus, the overall aim of hazard
mapping is (1) to delineate areas endangered by
avalanches and landslides including torrent
processes, (2) to assess the level of exposure of such
areas, and (3) to depict areas used for mitigation
measures against these hazards.

Hazard maps are based on a design event with a
return period of 150 years and an event occurring
more frequently with a return period of 10 years
(Republik Osterreich 1976). In § 6 of the Decree on
Hazard Zoning, the criteria for delimitation of hazard
zones is prescribed. According to these prescriptions,
red hazard zones indicate areas where the permanent
utilisation for settlement and traffic purposes is not
possible or only possible with extraordinary efforts
for mitigation measures. Yellow hazard zones indicate
those areas where a permanent utilisation for
settlement and traffic purposes is impaired by hazard
processes. Furthermore, specific other areas have to
be displayed in the hazard maps: (1) Blue colours
mark areas to be provided for future mitigation
measures, (2) brown colours indicate areas affected by
landslides and rock fall and (3) purple colours indicate
areas that can be used as protection due to their
natural properties, such as protection forests or natural
retention basins.

As far as pure sliding processes and slumps are
addressed, the spatial extent of the mass movement
has to be described in the hazard map. Currently,
there are no regulations for a further classification of
such processes. With respect to hillslope debris flows
and shallow landslides, the lateral extent has to be
included and marked by red colour in the hazard map.
Torrent debris flows have to be classified according to
their accumulation height of < 0.7 m and = 0.7 m; the
respective areas have to be indicated in red and
yellow colour in the hazard maps.

According to Equation (1) it becomes apparent that
all parameters have a linear influence on the results of
risk analyses. The procedure of hazard assessment is
methodologically reliable in determining the hazard

Forest Act - Republik Osterreich 1975) in respectiva
versiune curenta. Conform acestei legi, pentru a
proteja localitatile si infrastructura Tmpotriva
hazardelor naturale trebuie sa fie furnizate harti;
responsabilitatea pentru realizarea si implementarea
acestor harti revine Serviciului Austriac pentru
Controlul Torentilor si  Avalanselor (WLV), o
autoritate subsidiara a Ministerului Austriac Federal al
Agriculturii, Silviculturii, Mediului si Gospodaririi
Apelor (Republik Osterreich 1975, § 11 Abs. 1).
Reglementarile ulterioare referitoare la continutul,
forma si proiectul specific al hargilor hazardelor sunt
definite Tn Decretul asupra Zonirii Hazardelor
(Republik Osterreich 1976). Tn conformitate cu acest
decret, hartile hazardelor furnizeaza baza (1) pentru
planificarea si implementarea oricaror masuri de
atenuare, de catre WLF, precum si pentru prioritizarea
acestor masuri si (2) pentru orice activitati de
planificare referitoare la dezvoltarea regionala,
utilizarea terenurilor si ingineria constructiilor. Astfel,
scopul general al cartografierii hazardelor este (1) de a
delimita ariile expuse avalanselor si alunecarilor,
inclusiv proceselor torentiale, (2) de a evalua nivelul
expunerii acestor arii si (3) de a descrie ariile folosite
pentru masurile de atenuare a acestor hazarde.

Hartile hazardelor se bazeaza pe un eveniment
determinat, ce are o perioada de reintoarcere de 150 ani
si pe un eveniment ce se produce mai frecvent, avand o
perioadi de reintoarcere de 10 ani (Republik Osterreich
1976). Criteriile pentru delimitarea zonelor cu hazarde
sunt cuprinse in § 6 al Decretului asupra Zonarii
Hazardelor. Conform acestor prevederi, zonele rosii
indica ariile unde locuirea sau transportul nu sunt
posibile, ori se pot realiza doar cu eforturi extraordinare
pentru masuri de atenuare. Zonele galbene indica acele
areale in care hazardele pun n primejdie traficul sau
locuirea permanentid. Mai mult, alte areale specifice
trebuie sa fie prezentate pe hartile hazardelor: (1)
albastrul marcheaza acele arii ce trebuie avute in
vedere pentru viitoarele masuri de atenuare, (2)
nuantele de maro indica arealele afectate de aluecari de
teren si de caderi de pietre si (3) purpuriul indica
arealele ce pot fi folosite ca protectie, datorita
trasaturilor lor naturale, Tn aceasta categorie fiind
cuprinse padurile de protectie sau bazinele de retentie
naturale.

Atunci cand se face referire la procesele pure de
alunecare sau la prabusiri, extinderea spatiali a
deplasarii trebuie sa fie descrisa in harta hazardelor.
Tn prezent, nu exista reglementari pentru o clasificare
suplimentara a acestor procese. Cat priveste curgerile
de sedimente de pe versanti si alunecarile superficiale,
extensiunea laterala trebuie sa fie inclusa in harta
hazardelor, fiind marcata cu rosu. Curgerile torentiale
de sedimente trebuie sa fie clasificate Tn functie de
Tnaltimea acumularii lor de < 0,7 m si = 0,7 m; ariile
respective trebuie sa fie indicate in hartile hazardelor
prin culorile rosu si galben.

Conform Relatiei (1), devine evident faptul ca toti



potential and the related probability of occurrence
(pSi) by studying, modelling, and assessing individual
processes and defined design events (Kienholz and
Krummenacher 1995; Heinimann et al. 1998). So far,
little attention has been given to the damage potential
(AOj) affected by hazard processes, particularly
concerning spatial patterns and temporal shifts.
Furthermore, studies related to the vulnerability of the
object (vOj, Si) to a defined scenario have
predominantly been carried out so far as proposals to
determine the risk of property and human life with the
focus on a specific location and a specific point in
time (Heinimann et al. 1998; Borter 1999; Barbolini
et al. 2004; Fuchs et al. 20074, b).

Socioeconomic developments in the human-
made environment led to an asset concentration and
to a shift in urban and suburban population in
European mountain regions. Thus, the temporal
variability of damage potential is an important key
variable in the consideration of risk. Recently,
conceptual studies related to the temporal
variability of damage potential exposed to hazards
have been carried out, focusing both, the long-term
and the short-term temporal evolution of indicators
(Fuchs et al. 2005; Keiler et al. 2005; Zischg et al.
2005; Keiler et al. 2006a). Furthermore, owing to
the requirement of economic efficiency of public
expenditures on mitigation measures, there is a
need for a precautionary, sustainable dealing with
natural hazard phenomena, taking into account
particularly the values at risk (Benson and Clay
2004; Dilley et al. 2005; Johnson et al. 2005; Fuchs
et al. 2007c).

3. Assessment of values at risk

Currently, only few conceptual suggestions and
operational methods are available for the
comprehensive assessment of values at risk
endangered by natural hazards (Wilhelm 1997;
Heinimann et al. 1998). Accordingly, the evaluation
of damage potential is often based on subjective
estimations rather than on widely-accepted
standardised approaches. Hence, results of such
assessments are rarely comparable and do not
necessarily mirror the actual situation satisfyingly.
With respect to integral risk management, the
assessment of values at risk has to be based on a
spatially explicit valuation using GIS techniques.
Thus, the following procedures outlined in Borter
(1999) and further developed by Keiler et al. (2006
b) are recommended for an area-wide application in
European mountain regions with respect to persons,
infrastructure lines and buildings at risk.

The basis for this procedure is a digitised layer
of the values at risk, e.g. a building shapefile
originating from orthophotos and information
extracted from the land register plan. The surface
covered by buildings provides the source for any
further economic valuation. This valuation is

parametrii au o influenta liniara asupra rezultatelor
analizelor de risc. Procedura de evauare a hazardelor
este fiabila, din punct de vedere metodologic, in
determinarea potentialului hazardelor si a probabilitatii
lor de aparitie (pSi), prin studierea, modelarea si
evaluarea unor procese individuale si a unor
evenimente stabilite (Kienholz si Krummenacher 1995;
Heinimann et al. 1998). Pana n prezent, a fost acordata
0 atentie redusid elementelor potential afectate de
hazarde (AQj) si Tn mod special modelelor lor spatiale
si schimbarilor temporale. Mai mult, au fost realizate
predominant studii cu privire la vulnerabilitatea
obiectului (vOj, Si) in cadrul unui scenariu determinat,
ca propuneri pentru determinarea riscului la care sunt
supuse bunurile materiale si viata omului, accentul
fiind pus pe coordonate clare de spatiu si timp
(Heinimann et al. 1998; Borter 1999; Barbolini et al.
2004; Fuchs et al. 20074, b).

Dezvoltarea socioeconomica a condus la o
concentrare de bunuri materiale si la 0 modificare a
populatiei urbane si suburbane din regiunile montane
europene. Astfel, modificarea temporald elementelor
potential afectate reprezinta o variabila cheie Tn analiza
riscului. Recent, au fost realizate studii conceptuale
referitoare la variabilitatea temporala a elementelor
potential afectate de hazarde, atentia concentrandu-se
asupra evolutiei temporale a indicatorilor atat pe
termen lung, cat si pe termen scurt (Fuchs et al. 2005;
Keiler et al. 2005; Zischg et al. 2005; Keiler et al.
2006a). Tn plus, in conditiile eficientei economice a
cheltuieilor publice cu masurile de atenuare, exista
necesitatea abordarii durabile, preventive a hazardelor
naturale, tindnd seama in mod special de valorile la risc
(Benson si Clay 2004; Dilley et al. 2005; Johnson et al.
2005; Fuchs et al. 2007c¢).

3 Evaluarea elementelor la risc

Tn prezent, un numar redus de sugestii conceptuale si
metode operationale sunt disponibile pentru evaluarea
cuprinzatoare a elementelor la risc, amenintate de
hazardele naturale (Wilhelm 1997; Heinimann et al.
1998). Tn consecinti, evaluarea pagubelor potentiale se
realizeaza adesea pe baza unor estimari subiective si nu
a unor abordari standardizate general-acceptate. Prin
urmare, rezultatele acestor evaluari sunt rareori
comparabile si nu oglindesc satisfacator starea de fapt.
Cat priveste managementul integral al riscului, evaluarea
valorilor la risc trebuie si se bazeze pe o expertiza
spatiala explicita, utilizand tehnicile GIS. Urmatoarele
proceduri subliniate de Borter (1999) si dezvoltate de
Keiler et al. (2006 b) sunt recomandate pentru aplicarea
la scara larga n regiunile montane europene, in ceea ce
priveste populatia, liniile de infrastructura si constructiile
supuse larisc.

Baza acestei proceduri este reprezentati de un layer
digitizat cuprinzand elementele la risc, spre exemplu un
shapefile al constructiilor, realizat pe baza
ortofotoplaurilor si a informatiilor extrase din planurile
de amenajare a teritoriului. Suprafaga ocupata de cladiri



carried out by means of average reconstruction
values for different building categories, multiplied
by further characteristics of these buildings such as
building height and technical equipment, see Table
1. The number of persons at risk is derived from the
number of households per building and multiplied
by the average number of persons per household,
e.g. by using information from the respective
national statistical offices. If a considerable amount
of wvalues at risk is comprised by tourist
infrastructure, the number of tourists being present
in endangered buildings could be derived from the
number of beds in the hotel and restaurant industry,
multiplied by the respective rate of occupation.

ofera sursa oricarei evaluari economice ulterioare.
Aceasta evaluare este realizata cu ajutorul valorilor
medii de reconstructie pentru diferite categorii de cladiri,
multiplicate cu alte caracteristici ale acestor cladiri,
precum inaltimea si echiparea tehnica (vezi Tabelul 1).
Numarul persoanelor la risc deriva din numarul
gospodariilor/constructie si este multiplicat cu numarul
mediu de personae/gospodarie, de exemplu prin
utilizarea informatiilor de la respectivele birouri
statistice nationale. Daca infrastructua turistica cuprinde
0 parte considerabila a valorilor la risc, numarul turistilor
prezenti in cladirile periclitate poate fi derivat din
numarul de paturi din reteaua hoteliera si de restaurante,
multiplicat cu respectiva rata de ocupare.

Table no. 1/ Tabelul nr. 1

Average reconstruction values for buildings in Austria applied in the GIS-based assessment of values at risk (Keiler
et al. 2006b:122) / Valorile medii de reconstructie pentru cladirile din Austria aplicate in evaluarea pe baza GIS a
valorilor la risc (Keiler et al. 2006b:122)

Type of building/ _ Floor height [m]/ Number of floors/ Value/m3 [€]/
Tipul de cadire Inaltimea etajului [m] Numir de etaje Valoare/ ms [€]

Detached house/
Casa individuala 28 35 350
Apiarj[ment building/ 28 40 385
Cladire cu apartamente
Hotel/Hotel 3.0 5.0 528
B&B/Pensiune 3.0 3.5 435
Restaurant/Restaurant 3.0 3.0 399
Public building/
Cladire publica 35 35 406
Office/Birou 3.5 1.0 342
Shop/Magazin 4.0 1.0 330
Garage/Garaj 4.0 1.0 212
Barn/Hambar 2.8 1.0 200
Haystack/Stog 6.8 1.0 94
quqorgs_mm_mmgg pool/ 6.0 10 601
Piscina interioara
Gym/
Sala de gimnastica 6.0 10 160
Carpark/Parcare 2.8 1.0 235

As a result, a relational database is developed
within the GIS environment, containing spatially
precise information on the economic value of
buildings at risk, and the number of inhabitants and
tourists. If necessary, people at risk can be further
evaluated using economic techniques such as the
human capital approach (Fuchs and McAlpin 2005), a
well established method derived from the insurance
industry (e.g., Pommerehne and Romer 1992; Leiter
and Pruckner 2005). A similar approach is
recommended for infrastructure lines in Zischg et al.
(2004) based on earlier works by Wilhelm (1997).
Hence, the damage potential is monetised and can be
further processed with respect to the risk equation
(Equation 1). Therefore, information on the
vulnerability of values at risk is necessary.

Tn consecinta, o bazi de date relationali este realizata
n mediul GIS, prezentand spatial informatii clare asupra
valorii economice a cladirilor la risc si asupra numarului
de locuitori si turisti. Daca este necesar, populatia la risc
poate fi ulterior evaluata prin utilizarea unor tehnici
economice, precum abordarea capitalului uman (Fuchs
si McAlpin 2005), o metoda bine stabilita, derivata din
industria asigurarilor (Pommerehne si Romer 1992;
Leiter si Pruckner 2005). O abordare similara este
recomandata pentru liniile de infrastructura Tn Zischg et
al. (2004), pe baza unor lucrari anterioare ale lui
Wilhelm (1997). Tn consecinti, elementelor potential
pagubite li se atribuie valoare monetara si pot fi ulterior
analizate Tn relatie cu ecuatia riscului (Relatia 1). Asadar,
sunt necesare informatiile cu privire la vulnerabilitatea
valorilor la risc.



4. Assessment of vulnerability

From a natural science perspective, vulnerability
is usually considered as a function of a given process
intensity towards physical structures, and is therefore
related to the susceptibility of elements at risk. Thus,
vulnerability — often referred to as ‘technical’ or
‘physical’ vulnerability in this context — is defined as
the expected degree of loss for an element at risk as
a consequence of a certain event (Fell 1994; Varnes
1984). Consequently, the vulnerability value ranges
from 0 (ho damage) to 1 (complete destruction). Its
assessment involves in many cases the evaluation of
several different parameters and factors such as
building materials and techniques, state of
maintenance, presence of protection structures,
presence of warning systems and so on (Fell 1994;
Fell and Hartford 1997). On the impact side,
empirical process parameters such as the intensity
have to be analysed based on theories of probability,
which is wusually undertaken by mapping the
geomorphologic disposition and the extent of
previous events, and by modelling (defined design)
events. Even if the latter perspective of vulnerability
has been subject to extensive research and practical
application for the last decades, considerable gaps
still exist with respect to standardised equations
allowing for a wider application of technical
vulnerability assessments (Glade 2003; Fuchs et al.
2007a, b). This has to be attributed to the overall
lack of data, in particular concerning losses caused
by mountain hazards, often as a result of missing
empirical quantification. Recently, promising
approaches for a quantification of vulnerability have
been made by Wilhelm (1997), Borter (1999) and
Barbolini et al. (2004) with respect to avalanches
and rock fall processes, respectively. However,
sound suggestions for landslides and torrent
processes are still outstanding, even if these
processes caused major losses in the Alps in recent
years (Fraefel et al. 2004; Fuchs et al. 2007 a;
Romang et al. 2003).

A review of existing approaches with respect to
landslide risk assessment is provided by Glade (2003)
and Fuchs et al (2007a), and summarised with respect
to landslides and torrent processes in Table 2. The
approaches for the evaluation of vulnerability vary
significantly in detail of analysis and resulting
numerical values. Although vulnerability is part of
consequence evaluation, many approaches do neither
specify the type of process they are applicable to (e.g.,
landslides, debris flows, hyperconcentrated flows),
nor the physical mechanisms (e.g., travel distance) or
the structural resistance of an endangered object. In
particular, information on the process intensity is
often missing and is therefore only described semi-
guantitatively. Moreover, in none of the studies the
universal set and the sample taken for empirical
calculations were clearly specified.

Recent studies by Fuchs et al. (2007a, b) suggested
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4. Evaluarea vulnerabilitatii

Din perspectiva stiintelor naturale, vulnerabilitatea
este, Tn mod obisnuit, vazuta ca o functie a intensitatii
unui proces dat asupra structurilor fizice, fiind, asadar,
legata de susceptibilitatea elementelor la risc. Astfel,
vulnerabilitatea adesea numita vulnerabilitate
»ehnica” ori ,fizicd” Tn acest context — reprezinta
gradul asteptat de pierderi pentru un element la risc, ca
urmare a unui anumit eveniment (Fell 1994; Varnes
1984). Tn consecinta, valoarea vulnerabilititii variaza
de la 0 (nici o pagubd) la 1 (distrugere completa).
Evaluarea sa implica, in multe cazuri, estimarea mai
multor parametri si factori diferiti, precum materialele
si tehnicile de constructie, starea de Tntretinere,
prezenta structurilor de protectie, a sistemelor de
alarmare s.a. (Fell 1994; Fell si Hartford 1997). Tn ceea
ce priveste impactul, parametrii empirici ai procesului,
precum intensitatea, trebuie sa fie analizati pe baza
unor teorii ale probabilitatii, aceasta realizandu-se, de
obicei, prin cartografierea dispunerii geomorfologice si
a proportiilor evenimentelor anterioare si prin
modelarea evenimentelor. Chiar daca aceasta ultima
perspectivi a wvulnerabilitatii a fost subiectul unor
ample cercetari si aplicatii practice pe parcursul
ultimelor decade, exista Tnca goluri considerabile in
ceea ce priveste ecuatiile standardizate care permit o
mai larga aplicare a evaluarii vulnerabilitatii tehnice
(Glade 2003; Fuchs et al. 2007 a, b). Aceasta situatie
trebuie pusa pe seama lipsei generale de date, Tn
particular referitoare la pagubele cauzate de hazarde in
zonele montane, adesea ca urmare a lipsei cuantificarii
empirice. Recent, abordari promitatoare pentru o
cuantificare a vulnerabilitatii - respectiv cu privire la
avalanse si la caderile de roci - au fost realizate de catre
Wilhelm (1997), Borter (1999) si Barbolini et al.
(2004). Totusi, sugestiile solide referitoare la
alunecarile de teren si la procesele de torent sunt inca
insuficiente, chiar daca aceste procese au cauzat
pierderi majore in Alpi, n ultimii ani (Fraefel et al.
2004; Fuchs et al. 2007 a; Romang et al. 2003).

O prezentare a abordarilor existente referitoare la
evaluarea riscului la alunecari este oferita de Glade
(2003) si Fuchs et al (2007a); Tabelul 2 prezinta un
rezumat al acesteia, cu privire speciala asupra
proceselor de alunecare si de torent. Abordarile
referitoare la evaluarea vulnerabilitatii variaza in mod
semnificativ in detaliul analizei si in valorile numerice
rezultate. Desi vulnerabilitatea este parte a evaluarii
consecintelor, numeroase abordari nu precizeaza tipul
procesului la care sunt aplicabile (de exemplu,
alunecdri de teren, curgeri de sedimente, curgeri
hiperconcentrate) si nici mecanismele fizice (de
exemplu, distanta deplasarii) sau rezistenta structurala a
unui obiect expus pericolului. Tn particular, lipsesc
adesea informatiile despre intensitatea proceselor,
descrierea fiind, asadar, realizatd numai semi-cantitativ.
Mai mult, setul general si mostrele luate pentru calcule
empirice nu au fost clar specificate Tn niciun studiu.

Studii recente realizate de Fuchs et al. (2007a, b)



that the vulnerability for buildings located on a torrent
fan will be overestimated if such values are applied
during the assessment of risk. Furthermore,
vulnerability is considerably decreased if local
structural protection measures are implemented.

However, further studies are needed in order to
enhance the database on losses resulting from
landslides, and to enable the development of a
vulnerability function applicable on different
spatial scales. Until now, standardised values for
average loss are used instead by WLV for the
operational application within cost-benefit analyses
for protective measures (BMLFUW 2005).
Following these guidelines, the uniform damage of
average buildings resulting from landslides is
estimated to be € 28,800. However, there is some
evidence from recently analysed data that these
average values do not mirror the vulnerability of
buildings towards landslides precisely with high
accuracy (Fuchs et al. 2007a).

au sugerat faptul ca vulnerabilitatea cladirilor situate
pe conul de dejectie al unui torent va fi supraestimata
daca asemenea valori sunt aplicate in timpul evaluarii
riscului. Mai mult, vulnerabilitatea scade considerabil
daca sunt implementate masuri structurale de protectie
la nivel local.

Cu toate acestea, sunt necesare si alte studii pentru a
spori baza de date referitoare la pierderile cauzate de
alunecarile de teren si pentru a face posibila
dezvoltarea unei functii a vulnerabilitatii care sa poata
fi aplicata la diferite scari spatiale. Pana acum, valori
standardizate pentru pierderile medii au fost folosite de
WLV pentru aplicarea operationald in analizele cost-
beneficiu pentru masurile de protectie (BMLFUW
2005). Urmand aceste linii directoare, pierderile
uniforme cauzate de alunecéri care au afectat cladirile
medii sunt estimate la 28 800 €. Totusi, datele recent
analizate dovedesc faptul ca aceste valori medii nu
oglindesc cu exactitate vulnerabilitatea cladirilor la
alunecari (Fuchs et al. 2007a).

Table no. 2/ Tabelul nr. 2

Compilation of different suggestions related to an assessment of vulnerability of structural elements with respect to
landslides and torrent processes (Fuchs et al. 2007a:500) /
Compilatie a diferitelor sugestii referitoare la o evaluare a vulnerabilitatii elementelor structurale cu privire la
procesele de alunecare si de torentialitate (Fuchs et al. 2007a:500)

Intensity/Intensitate
qualitative/calitativa (semi-)quantitative/(semi-)cantitativa
low/ medium/ high/ very high/ low/ medium high/ very high/
mica medie mare foarte mare mica /medie mare foarte mare
28 22
5 5 5 5 o EE EE 5
L m LT L m L m L s oV N < L m
£ o b= s o b= E o ¥ > >4 bS]
8% g% g% 3% 2% sz | 2= | 2%
og zg zg zg og E g SE og
3] o @ o @ o o S o — — o @
c c c c =i c o Vv — — A c o
oY Ac
§ g (1) Leone et al. (1995/1996); Finaly not linked to process intensity/
@ S £ _(1996) nu este legata de intensitatea procesului
£ = % (2) Cardinali et al. (2002) superficial/ | functional/ | structural/ | structural/
k=) z © superficiala | functionala | structurald | structurala
2 g |L(3) Fell and Hartford (1997) 0.1 0.4 0.7 1.0
S g (4) Michael-Leiba et al. (2003) 0.1 (distal) 1.0 (proximal)
> £ (5) Bell and Glade (2004) 01 0.2 05 not specified/
= © ' ) ' nespecificata
2 1]
s 2 (6) Romang (2004) not specified/ 01-02 05 not specified/
= £ nespecificata| =~ ) nespecificata
> § (7) Borter (1999) [for channel debris not specified/ 0.1 0.5 not specified/
= flows/pentru curgerile de sedimente pe vai] nespecificata nespecificata

5. Protective measures

In Austria, strategies to prevent or to reduce the
effects of natural hazards in areas of settlements and
economic activities trace back in the mediaeval times;
official authorities were only founded in 1884 (Langer
2003) based on a first legal regulation
(Osterreichisch-Ungarische Monarchie 1884). In the
second half of the 19" and in the early 20" century,
protection against natural hazards was mainly
organised by implementing permanent measures in
the upper parts of the catchments to retain solids from
erosion and in the release areas of avalanches. These
measures were supplemented by silvicultural efforts
to afforest high altitudes. Since the 1950s such
conventional mitigation concepts — which aimed at
decreasing both, the intensity and the frequency of

5. Masuri de protectie

Tn Austria, strategiile pentru prevenirea sau
reducerea efectelor hazardelor naturale 1in ariile
destinate locuirii sau activitatilor economice dateaza
din perioada medievala; autoritatile oficiale au aparut
abia in 1884 (L&nger 2003), pe baza unei prime
reglementari  oficiale  (Osterreichisch-Ungarische
Monarchie 1884). Tn cea de-a doua parte a secolului al
XIX-lea si in prima parte a urmatorului secol, protectia
impotriva hazardelor naturale a fost organizata
Tndeosebi prin implementarea masurilor permanente in
partea superioara a bazinelor de alimentare, pentru a
impiedica eroziunea solului, precum si in ariile_afectate
de avalange. Aceste masuri au fost suplimentate prin
eforturi de impadurire a ariilor aflate la altitudini mari.
Din 1950, acestor concepte conventionale de atenuare —
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events — were increasingly complemented by more
sophisticated technical mitigation measures. Until the
1970s, mitigation concepts mainly aimed at the
deflection of hazard processes into areas not used for
settlements.

5.1 Conventional mitigation within the
framework of integral risk management

In the Republic of Austria, conventional mitigation
of natural hazards institutionally originates from the
1890s when the French system of forest-technical
torrent and avalanche control was adopted. Watershed
management measures, forest-biological and soil bio-
engineering measures, as well as technical measures
(construction material: timber and stone masonry) had
been implemented. Thus, conventional mitigation
concepts only consider technical structures within the
catchment, along the channel system or track and in
the deposition area. According to the approach of
disposition management (reducing the probability of
occurrence of natural hazards) and event management
(interfering the transport process of the hazard itself),
a wide range of technical measures is applicable
(HUbl and Fiebiger 2005).

Conventional  technical — measures  against
landslides, such as deflection and retention walls and
dams, as well as torrential barriers against torrent
related mass movements, are not only very cost-
intensive in construction, moreover, they interfere
with the ecology of the adjacent landscape (e.g.,
Belsky and Jarabac 2004; Mayer 2004; Rudolf-
Miklau and Patek 2004). Additionally, because of a
limited lifetime and therefore an increasing
complexity of maintenance in high-mountain regions,
future feasibility of technical structures is restricted
due to a scarceness of financial resources provided by
responsible authorities (Weinmeister 2005). If
maintenance is neglected, mitigation measures will
become ineffective and can even increase the
catastrophic potential of natural hazards. Since
conventional technical measures do neither guarantee
reliability nor complete safety (Schmid 2005), a
residual risk of damage to buildings, infrastructure
and harm to people remains.

Experiences from last years suggested that values
at risk and spatial planning should be increasingly
considered within the framework of natural hazard
reduction (Kanonier 2006). To meet this goal, integral
risk management strategies seem to be a valuable
instrument to reduce the susceptibility of buildings
and infrastructure to natural hazards and to develop
strategies for a strengthened resistance, above all by
means of local protection measures.

5.2 Local protection measures

Besides  conventional  technical — mitigation
measures, structural precaution is achieved by an
adapted construction design and the appropriate use of
an object. Structural precaution is the main
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care aveau scopul de a scadea atét intensitatea cat si
frecventa evenimentelor — li s-au adaugat tot mai mult
masuri tehnice de atenuare mai sofisticate. Pana in
1970, conceptele de atenuare tindeau mai ales spre
devierea hazardelor in ariile nefolosite pentru locuire.

5.1 Atenuarea convengionald 1Tn cadrul
managementului integral al riscului

n Republica Austria, atenuarea conventionala a
hazardelor naturale dateaza, la nivel institutional, din
1890, cand a fost adoptat sistemul francez de control
forestier-tehnic al torentilor si avalanselor. Au fost
implementate masuri de management al cumpenei de
ape, masuri forestier-biologice si de bio-ingineria
solului, precum si masuri tehnice (materialele de
constructii:  zidarie de piatra si lemn). Astfel,
conceptele conventionale de atenuare au Tn vedere
numai structurile tehnice situate h bazin, de-a lungul
cailor de transport sau din aria de depozitare. Conform
abordarii care are in vedere managementul dispunerii
(reducerea probabilititii de aparitie a hazardelor
naturale) si managementul evenimentelor (interventia
in procesul de transport al hazardului), se pot aplica
masuri tehnice variate (Hubl si Fiebiger 2005).

Masuri tehnice conventionale impotriva alunecarilor
de teren, precum construirea de pereti si diguri de
deviere si retentie, dar si bariere torentiale Tmpotriva
deplasarilor in masa asociate torentilor, sunt
costisitoare ca pret de constructie si intervin in ecologia
peisajului adiacent (de exemplu, Belsky si Jarabac
2004; Mayer 2004; Rudolf-Miklau si Patek 2004). Tn
plus, datoritd unei durate de viata limitata si, deci, a
unei tot mai complexe intretineri in regiunile montane
Tnalte, posibilitatile viitoare de realizare a structurilor
tehnice sunt restrdnse din cauza lipsei resurselor
financiare furnizate de catre autoritatile responsabile
(Weinmeister 2005). Dacd se neglijaza intretinerea,
masurile de atenuare vor deveni ineficiente si pot chiar
creste potentialul distructiv al hazardelor naturale. De
vreme ce masurile tehnice conventionale nu garanteaza
siguranta completd si nici nu oferd o garantie solida
(Schmid 2005), ramane un anumit risc de distrugere a
cladirilor, a infrastructurii si de afectare a populatiei.

Experientele din ultimii ani sugereaza faptul ca
elementele la risc si amenajarea teritoriului ar trebui tot
mai mult avute in vedere in cadrul reducerii hazardelor
naturale (Kanonier 2006). Pentru atingerea acestui
scop, strategiile de management integral al riscului par
a fi un instrument valoros pentru reducerea

""" cladirilor si a infrastructurii la
hazardele naturale si pentru dezvoltarea strategiilor de
crestere a rezistentei, mai ales prin intermediul
masurilor de protectie la nivel local.

5.2 Masuri de protectie la nivel local

Alaturi de masurile tehnice conventionale de
atenuare, precautia structurala este obtinuta printr-un
proiect de constructie adaptat si prin utilizarea
adecvata a unui obiect. Precautia structurald este



application domain for local structural measures,
since the individual vulnerability of buildings can be
fundamentally decreased by strengthening e.g. brick
walls with reinforced concrete components, and/or the
adopted interior design of the different rooms
according to occupancy time and hazard potential. A
well organised utilisation of the rooms can influence
the vulnerability and, as a result, the risk considerably
(Holub and Huibl 2007).

principalul domeniu de aplicare a masurilor
structurale locale, de vreme ce vulnerabilitatea
individuala a cladirilor poate fi fundamental scazuta
prin fortificare (de exemplu, peretii de caramida cu
elemente de beton armat si/sau planul interior al
diferitelor ncaperi adaptat la timpul de ocupare si
potentialul hazardelor). O buna organizare a folosirii
ncaperilor poate influenta considerabil
vulnerabilitatea si, deci, riscul (Holub si Hlbl 2007).

Table no. 3/ Tabelul nr. 3

Local structural measures for new buildings as well as for an upgrade of existing objects with respect
to possible impacts of landslides / Masuri structurale locale pentru cladiri noi, precum si pentru
imbunatatirea obiectelor existente Tn vederea posibilului impact al alunecirilor de teren

Relevant impact/
Impact relevant

Objective/
Obiectiv

Local structural measure/
Misuri structurala locali

New
building/
Cladire
noua
Upgrade

Prevention of general damages/
Prevenirea pagubelor generale

+ | building/
|Imbunati¢iri

+

Stabilising sliding masses (supporting elements,
vegetation)/Stabilizarea  maselor in  alunecare
(elemente de sustinere, vegetatie)

Drainage of sliding masses/Drenarea maselor in alunecare + +

Prevention of damage to outwalls/

Prevenirea pagubelor la peretii exteriori
Edangering the stability of - here

the exposed object/

Strenghtening of exposed walls (reinforced concrete)/
Consolidarea peretilor expusi (beton armat)

Pune in pericol stabilitatea
obiectului expus

Reinforced facing formwork/Schelet armat Tn partea + +
expusa riscului

Prevention of damage on intermediate ceilings/ Strenghtening of intermediate ceilings/Consolidarea +

Prevenirea pagubelor la plafoanele interemediare ] plafoanelor intermediare

Static separation of structural levels/Separarea statica + ~
a nivelelor structurale
Static separation of outbuilding/Separarea statica a + -
dependintelor
Strenghtened bedplate with cellar by reinforced concrete/ +

Subsidence, tilting, translational displacement/ Fundatie condolidata, cu pivnita din beton armat

Subsidenta, inclinare, deplasare translationala Deflection of load to stagnant ground/Devierea +

Incarcaturii spre terenuri stabile

The principles of planning and implementation of
local structural measures to reduce vulnerability
against natural hazards are neither highly
sophisticated nor very innovative. However, the
performance of local structural measures is often
neglected or even ignored following the proverb that
cheap solutions cannot be effective. Generally, local
structural measures are “the afterthought of a tragedy
rather than a forethought of prevention” and are
“developed based on individual experiences more
than scientific knowledge” (IBHS 2005). Besides, in
relation to the potential damage caused by natural
hazards, the construction of local structural measures
seems to be reasonable, in particular if renewal or
reconstruction is planned (FEMA 1998).

Some basic principles should be considered for the

Non-stop  reinforcement ~ from  bedplate  to +
wall/Consolidare continua, de la fundatie la perete
Lightweight constructions by timber/Constructii +
usoare, din lemn
Intrusion of sliding solids/ ]| Prevention of damage due to mechanical demolition JNo openings in exposed walls/Peretii expusi nu + ~
Intruziune a solidelor care and contamination/ prezinta deschideri
aluneca Prevenirea pagubelor cauzate de distrugerea Small windows (located far above ground level)/Ferestre + ~
mecanica si de contaminare mici (situate mult deasupra nivelului solului)
Impact protection for windows (massive shutter)/ +
Protejarea ferestrelor la impact (obloane masive)
Concept of internal and external use of the object/ + +
Conceptul folosirii interne si externe a obiectului
Combination of protection measures/ + +
Combinarea masurilor de protectie
Constructive easily feasible/Usor de construit +

Constructive hardly feasible/Greu de construit

Constructive not feasible/Imposibil de construit

Principiile planificarii i implementarii - masurilor
structurale locale pentru reducerea vulnerabilitatii la
hazardele naturale nu sunt nici foarte sofisticate, nici
inovatoare. Totusi, performantele masurilor structurale
locale sunt adesea neglijate sau ignorate, dupa zicala
conform careia solutiile ieftine nu pot fi eficiente. Tn
general, masurile structurale locale reprezinta ,,regretul de
dupa o tragedie si nu planul de prevenire a acesteia” si sunt
Ldezvoltate pe baza experientelor individuale, mai mult
decét pe baza informatiilor stiintifice” (IBHS 2005). Pe
langa aceasta, in legatura cu potentialele pagube cauzate de
hazardele naturale, luarea de masuri structurale locale pare
a fi rezonabila, mai ales daca se planuiesc lucrari de Thnoire
sau reconstructie (FEMA 1998).

Pentru implementarea masurilor structurale locale
trebuie avute Tn vedere cateva principii de baza:
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implementation of local structural measures:

1. Knowledge of the interactions between all the
possible hazard processes within the area concerned is
required.

2. Spatial measures should be preferred to
structural measures. The most effective way to avert
the impact of natural hazards to damage potential is to
keep the affected areas clear of values at risk.

3. Permanent measures should be preferred to
mobile equipment. Due to high transport velocities of
mountain mass movements and a short lead time for
reaction, mobile mitigation measures cannot provide
the same safety level than fix installed protective
systems since they need a certain amount of time for
installation.

4, Damage to third parties is not acceptable; hence,
local structural protection must not cause negative
impacts to adjacent or downstream riparian owners’
values at risk.

5. Combination of miscellaneous local structural
measures decreases considerably the vulnerability.

Local structural measures can be distinguished and
classified in various ways, i.e., according to the
applicability for protection against the hazard process,
the location with respect to the protected object, as
well as the type of construction and material used; a
further differentiation is possible whether the local
structure is of permanent or temporary use (Holub and
Hubl 2007).

The following catalogue of local structural
measures used in the European alpine regions
represents an overview of existing and well-
established protective techniques against landslides
and aims at increasing the resistance of buildings
planned and constructed in the future. Consequently,
the catalogue might be a valuable tool to decrease the
susceptibility of loss — in particular for consultants
and practitioners.

Impacts originating from the dynamic or static
load of sliding material endanger the stability of a
building (Fig. 1), in particular with respect to
translational slumps. Several local structural measures
can be implemented, the most popular are described
in Table 3. Two strategies mitigating losses due to
land slides can be pursued, (1) stabilising unstable soil
layers to prevent the initiation of mass movements,
and (2) deflecting and/or retaining of already
triggered masses.

Considering the catalogue of local structural
measures to protect buildings against landslides,
selected examples of protection measures such as soil
bio-engineering and soil-nailing are presented in
Figures 2 and 3. Moreover, the stabilisation of sliding
masses is strongly supported by an efficient drainage
system installed in the subsurface layers (Fig. 4).
Instable and mobile masses can be deflected by
suitable facilities (Figures 5 and 6) constructed from
appropriate materials, such as earth-filling, timber,
gabions, stone masonry and reinforced concrete.
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1. Este necesara cunoasterea interactiunilor dintre
toate hazardele posibile din aria de interes.

2. Masurile spatiale ar trebui preferate celor
structurale. Calea cea mai eficace pentru reducerea
potentialelor pagube cauzate de impactul hazardelor
naturale este aceea de a indeparta elementele la risc
din ariile afectate.

3. Masurile permanente trebuie preferate
echipamentelor mobile. Datoritd vitezelor mari de
transport asociate deplasarilor in masa din ariile
montane si timpului scurt de reactie, masurile de
atenuare prin echipamente mobile nu pot asigura
acelasi nivel de siguranta ca sistemele de protectie
fixe, de vreme ce primele necesita un anumit timp
pentru instalare.

4. Nu este acceptabil prejudiciul adus tertilor; Tn
consecinta, protectia structurala localda nu trebuie sa
aiba impact negativ asupra elementelor la risc detinute
de populatia din ariile adiacente sau din aval.

5. Combinarea diverselor masuri structurale locale
scade considerabil vulnerabilitatea.

Masurile structurale locale pot fi diferentiate si
clasificate Tn variate moduri, ih functie de aplicabilitatea
pentru protectia Tmpotriva hazardelor, de locatia in
raport cu obiectul protejat, precum si de tipul de
constructie si materialul utilizat; o diferentiere ulterioara
este posibila daca structura locala se foloseste permanent
sau temporar (Holub si Hibl 2007).

Urmatorul catalog de masuri structurale locale
folosite Tn regiunile alpine europene constituie o
prezentare generala a tehnicilor de protectie existente
si binecunoscute impotriva alunecarilor de teren;
acesta are scopul de a creste rezistenta cladirilor
proiectate si construite in viitor. Tn consecinta,
catalogul ar putea fi un instrument valoros pentru
pentru consultanti si specialisti.

Impactul care Tsi are originea in presiunea
dinamica sau statica a materialului ce aluneca pune n
pericol stabilitatea unei cladiri (Fig. 1), In special in
raport cu prabusirile de translatie. Pot fi implementate
cateva masuri structurale locale, cele mai cunoscute
fiind descrise in Tabelul 3. Se pot urma doua strategii
de reducere a pierderilor generate de alunecari de
teren: (1) stabilizarea stratelor de sol instabile, pentru
a preveni declansarea miscarilor in masa si (2)
devierea si/sau retinerea maselor deja in miscare.

Avand n vedere catalogul masurilor structurale
locale pentru protectia cladirilor  Tmpotriva
alunecérilor de teren, in Fig. 2 si 3 sunt prezentate
exemple selectate de masuri de protectie, precum bio-
ingineria solului si fixarea solului. Mai mult,
stabilizarea maselor Tn alunecare este puternic
sustinuta de un sistem de drenaj eficient, instalat n
stratele subterane (Fig. 4). Masele instabile sau
mobile pot fi deviate prin instalatii potrivite (Fig. 5 si
6), construite din materiale adecvate, precum
umplutura de pamant, lemn, gabioane, zidirie de
piatra si beton armat.
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6. Integral Risk Management

The current method of dealing with natural
hazards in Austria should be extended towards the
holistic inclusion of damage potential exposed (cf.
Equation 1), which is also prescribed by the
European Directive on the Assessment and
Management of Flood Risks adopted in July 2007
(Commission of the European Communities 2007).
This extension directly brings about the concept of
risk: the active and ex-ante management of natural
hazards based on risk assessment, and including
both, the assessment of elements in the natural
environment and in society. With respect to natural
hazards, the concept of integral risk management
includes (1) risk analyses, mostly from a natural
science point of view, (2) risk evaluation in
collaboration with social scientists and politicians,
and (3) interdisciplinary risk management strategies.
Moreover, the comprehensive consideration of risk
includes post-event concepts for recovery and an
associated analysis of the damaging event in order to
enhance and optimise the necessary risk
management procedures (e.g., Kienholz et al. 2004).

However, risk changes over time since neither
social systems nor geosystems are static in space and
time. Due to climate change processes and the
associated impact on the European mountain regions
(Intergovernmental Panel on Climate Change (IPCC)
2007; Wanner et al. 2000), magnitude and frequency
of natural processes will most probably slightly
increase for those processes where water is the driving
agent (Bader and Kunz 1998). Furthermore, the
change in risk — presumably indicated by remarkable
damage in the 1990s — has to be attributed to changes
in the damage potential affected (Fuchs and Briindl
2005). The development of values at risk due to
socioeconomic transformation in the European Alps
varies remarkably on different temporal levels. These
long-term and short-term variations in damage
potential should be implemented into risk
management approaches.

Long-term changes originate from the general
increase in values at risk in mountain regions since
the early 20" century. A considerable concentration of
tangibles, as well as intangibles had been proven by
Fuchs et al. (2005), Keiler et al. (2005, 2006a) and
Zischg et al. (2005) for different alpine regions,
leading to a long-term increase in exposed values at
risk. Superimposed short-term variations occur with
respect to mobile damage potential and persons at
risk. Information on the general development of
damage potential and seasonal, weekly, or diurnal
peaks should be implemented in the risk management
procedure, because the range of the results is
remarkably high, and the values at risk have a key
influence on the risk equation.

In Fig. 7, the significance for a consideration of
basic, as well as variable disposition with respect to
values at risk is presented. The basic disposition is
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6. Managementul integral al riscului

Metoda curenta de abordare a hazardelor naturale in
Austria ar trebui sa fie extinsa spre includerea generala a
elementelor potential pagubite (cf. Relatiei 1), ceea ce
este recomandat si de catre Directiva Europeana asupra
Evaluarii si Managementului Riscului la Inundatii,
adoptata in iulie 2007 (Comisia Comunitatilor Europene,
2007). Aceasta extensie aduce n discutie in mod direct
conceptul de risc: managementul activ si ex-ante al
hazardelor naturale, pe baza evaluarii riscului si
incluzand evaluarea elementelor din mediul natural, dar
si din sociatate. Cu privire la hazardele naturale,
conceptul de management integral al riscului include (1)
analiza riscului, mai ales din punct de vedere al unei
stiinte a naturii, (2) evaluarea riscului, in colaborare cu
sociologi si politicieni si (3) strategiile de management
interdisciplinar al riscului. Mai mult, considerarea
cuprinzatoare a riscului include concepte de refacere
post-eveniment si 0 analiza asociata a evenimentului
distrugator, cu scopul de a spori si optimiza procedurile
necesare de management al riscului (de exemplu,
Kienholz et al. 2004).

Totusi, riscul se modifica in timp, de vreme ce nici
sistemele sociale si nici geosistemele nu sunt statice in
spatiu si timp. Din cauza schimbarilor climatice si a
impactului acestora asupra regiunilor montane europene
(Grupul  Interguvernamental asupra  Schimbdrilor
Climatice (IPCC) 2007; Wanner et al. 2000), este foarte
probabil ca magnitudinea si frecventa proceselor
naturale sa creasca usor, in cazul acelor procese in care
apa reprezinta agentul declansator (Bader si Kunz 1998).
Mai mult, schimbarea riscului — probabil indicata de
pagubele remarcabile din anii 1990 — trebuie sa fie
atribuita modificarilor elementelor potential pagubite
(Fuchs si Brindl 2005). Dezvoltarea valorilor la risc,
datorita transformarilor socioeconomice in  Alpii
europeni, variaza semnificativ pe scara timpului. Aceste
variatii pe termen lung si pe termen scurt ale pagubelor
potentiale ar trebui sa fie implementate in abordarile
managementului riscului.

Schimbarile pe termen lung Tsi au originea n
cresterea generala a valorilor la risc in regiunile
montane, Thcepand cu prima parte a secolului al XX-
lea. Studiile realizate de Fuchs et al. (2005), Keiler et
al. (2005, 2006a) si Zischg et al. (2005), pentru diferite
regiuni  alpine, au evidentiat 0 concentrare
considerabila de bunuri materiale si imateriale, ceea ce
conduce la cresterea pe termen lung a elementelor
expuse la risc. Se suprapun variatii pe termen scurt cu
privire la pagubele potentiale mobile si la persoanele
expuse la risc. Informatiile cu privire la dezvoltarea
generala a elementelor potential prejudiciate, precum si
maximele sezoniere, saptamanale sau diurne ar trebui
implementate Tn procedura de management al riscului,
deoarece sirul rezultatelor este foarte mare, iar valorile
la risc au o influenta majora in ecuatia riscului.

Tn Fig. 7 este prezentata semnificatia considerarii
dispozitiei fundamentale, precum si a celei variabile cu
privire la elementele la risc. Dispozitia fundamentala



defined as the long-term increase in values at risk,
e.g. regarding the creeping increase in buildings
exposed to landslides, while variable disposition is
defined as a short-term fluctuation in variable
damage potential, e.g., persons exposed. The need
for a comprehensive assessment of risk is obvious if
different hazard situations are considered. As
shown in example (a) a hazard will not hit any
values at risk, and thus, the level of risk reduction
is sufficient. In example (b), due to high amounts of
variable values at risk, damage will occur. As a
result, temporal mitigation strategies could reduce
the variable damage potential until a critical level.
In contrast to the immobile damage potential
(buildings and infrastructure, etc.), persons and
mobile values can be removed from hazard-prone
areas in case of dangerous situations. For
developing efficient and effective evacuation and
emergency plans, information on the numbers of
persons and mobile values, as well as their location
and movements in the area is needed. In example
(c), basic and variable values at risk are affected by
a process. Thus, temporal measures are no more
sufficient enough for an effective risk reduction,
either conventional mitigation measures or local
structural protection, or a combination, will be
needed for an effective risk reduction. These
examples clearly indicate the strong need for an
incorporation of dynamic assessments of damage
potential in community risk management strategies.
Such risk management strategies should include an
objective risk assessment that is based on both,
hazard analysis and an analysis of damage
potential.

este definita ca fiind cresterea pe termen lung a valorilor
la risc, de exemplu cresterea deformarilor suferite de
cladirile expuse la alunecari de teren, in vreme ce
dispozitia variabila este definita ca o fluctuatie pe termen
scurt a potentialului variabil prejudiciat, de exemplu,
persoanele expuse. Nevoia unei evaluari cuprinzatoare a
riscului este evidenta, dacid se au in vedere diferite
situatii de expunere la hazarde. Dupa cum s-a aratat in
exemplul (a), nici un element la risc nu va fi afectat de
hazarde, nivelul reducerii riscului fiind, deci, suficient.
Tn exemplul (b), se vor produce pagube din cauza
numeroaselor elemente la risc ce sunt variabile. Tn
consecinta, strategiile temporale de atenuare ar putea
reduce pagubele potentiale variabile péana la un nivel
critic. Spre deosebire de elementele potential afectate
care sunt imobile (cladiri si infrastructuri etc.), populatia
si valorile mobile pot fi indepartate din arealele
susceptibile la hazarde, Th cazul unor situatii periculoase.
Pentru dezvoltarea unor planuri de urgentd si de
evacuare eficiente si efective, sunt necesare informatii cu
privire la numarul de persoane si valorile mobile,
precum si la localizarea si deplasarile acestora in cadrul
ariei. Tn exemplul (c), elementele la risc fundamentale si
variabile sunt afectate de un proces. Astfel, masurile
temporale nu mai sunt suficiente pentru o reducere
efectiva a riscului, pentru realizarea acesteia fiind
necesare ori masuri conventionale de diminuare sau
protectie structurala locald, ori 0 combinatie. Aceste
exemple indica Tn mod clar nevoia de integrare a
evaluarilor dinamice ale pagubelor potentiale n cadrul
strategiilor comunitare de management al riscului. Astfel
de strategii ar trebui sa includa o evaluare obiectiva a
riscului, bazatd atdt pe analiza hazardelor, cét si pe
analiza pagubelor potentiale.
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Fig. 7. Schematic description of the concept of basic (long-term) and variable (short-term) damage potential and the
relation to triggering events (Fuchs and Keiler 2008:271)/ Descrierea schematica a conceptului de pagube potentiale
de baza (pe termen lung) si variabile (pe termen scurt) si relatia cu evenimentele declansatoare (Fuchs si Keiler

2008:271)



7. Conclusion

As presented in the previous sections, Austria
experiences a long tradition in dealing with landslide
processes, i.e. torrential hazards. The concepts of
analysing and assessing the hazard are comparatively
well-established. Based on the respective legal
prescriptions in the Forest Act and the Decree on
Hazard Zoning, technical mitigation is implemented,
and hazard maps are compiled. Similar procedures
can be found in other European countries. However,
neither values at risk nor the corresponding
vulnerability are operationally assessed in a spatial
and temporal resolution.  Consequently, the
methodology of integral risk management and the
underlying  foundations are still not fully
implemented. Furthermore, the risk-reducing impact
of local structural protection has not been assessed
quantitatively. Risk assessment has to be followed by
a risk evaluation procedure. In this evaluation process,
the level of accepted risk and the level of (residual)
risk to be accepted should be defined by a
participative process. Using these results, the risk
management strategy could be defined, aiming at both
a risk minimisation and an economic efficient use of
public expenditures. Thus, a combination of
mitigation strategies, such as passive and active
measures, could be chosen to meet these prerequisites.
Thereby, temporal variations of the risk have to be
considered seriously.

Information on the temporal variability of values
at risk both from a long-term, as well as from a
short-term point of view provided in combination
with process knowledge is the basis for dynamic risk
visualisation. Such information may help to
recognise high-risk situations more easily and
enables a situation-oriented and risk-based decision
making (Zischg et al. 2004; Schwab et al. 2005).
Apart from the damage potential, risk analyses are
based on the concept of recurrence intervals of
hazard processes. If those defined design events
would be exceeded, the remarkable increase of
values at risk would result in a significant shift in
monetary losses (and presumably fatalities). First
results on risk associated with torrent hazards
suggest an increase in the probabilities of the design
events in the alpine region, however, these results
still need some additional analyses to be verified,
and are subject to ongoing research. Furthermore,
because socioeconomic development differs within
Alpine regions, studies on the long-term behaviour
of values at risk contribute to the ongoing discussion
of passive and active developing regions and
suburbanisation (Fuchs and Briindl 2005). However,
if a potentially dangerous natural event occurs, it
depends on the actual amount of values at risk (basic
and variable disposition) within the process area
whether or not damage will be triggered.

To conclude, risk analyses concerning natural
hazards should be carried out with respect to a
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7. Concluzii

Asa cum a fost prezentat n sectiunile precedente,
Austria are o traditie Tndelungata in lupta cu procesele
de alunecare, cu hazardele torentiale. Conceptele
analizei si evaluarii hazardelor sunt, de asemenea,
bine stabilite. Pe baza reglementarilor legale din Actul
Padurilor si Decretul asupra Zonarii Hazardelor, sunt
implementate masuri tehnice de atenuare si sunt
compilate harti ale hazardelor. Proceduri similare pot
fi intdlnite si Tn alte state europene. Totusi, nici
elementele la risc i nici  vulnerabilitatea
corespunzatoare nu sunt evaluate operagional ntr-o
rezolutie spatiala si temporali. Tn consecinta,
metodologia managementului integral al riscului si
fundamentul subiacent nu sunt complet implementate
inca. Mai mult, impactul de reducere a riscului datorat
protectiei structurale locale nu a fost apreciat
cantitativ. Aprecierea riscului trebuie sa fie urmata de
0 procedura de evaluare a riscului. Tn acest proces de
evaluare, nivelul riscului acceptat si nivelul riscului
rezidual care poate fi acceptat ar trebui sa fie definite
printr-un proces participativ. Prin folosirea acestor
rezultate ar putea fi definita strategia de management
al riscului, scopul fiind dublu: o minimizare a riscului
si 0 utilizare economica eficienta a banilor publici.
Astfel, aceste conditii esentiale ar putea fi indeplinite
prin alegerea unei combinatii de strategii de atenuare,
precum masurile pasive si active. De aceea, variatiile
temporale ale riscului trebuie avute serios in vedere.

Baza vizualizarii riscului dinamic este reprezentata
de informatiile cu privire la variabilitatea in timp a
elementelor la risc, atat pe termen lung, cét si pe termen
scurt, furnizate Tmpreuna cu date despre proces.
Asemenea informatii pot ajuta la recunoasterea mai
usoara a situatiilor de risc ridicat si ofera posibilitatea
luarii deciziilor bazate pe risc si in functie de situatie
(Zischg et al. 2004; Schwab et al. 2005). Pe langa
potentialele pagube, analizele de risc sunt bazate pe
conceptul intervalelor de recurenta a hazardelor. Daca
aceste modelari ale unor evenimente definite ar fi
depasite, cresterea deosebitda a valorilor la risc ar avea
drept rezultat o schimbare semnificativa a pierderilor
financiare (si, probabil, decese). Primele rezultate asupra
riscului asociat hazardelor torentiale sugereaza o crestere
a probabilitatii evenimentelor modelate Tn regiunea
alping; totusi, aceste rezultate trebuie verificate cu
analize suplimentare si constituie subiectul unei cercetari
in derulare. Mai mult, in conditiile in care dezvoltarea
socio-economica prezinta valori diferite Tn regiunile
alpine, studiile asupra comportamentului pe termen lung
al elementelor la risc contribuie la discutii nesfarsite
despre regiunile pasive si active In dezvoltare si despre
suburbanizare (Fuchs and Brindl 2005). Daca un
eveniment natural potential periculos are totusi loc, ceea
ce determina sau nu producerea pagubelor este volumul
efectiv de valori la risc (dispozitie de baza si variabila)
din aria de manifestare a respectivului proces.

In concluzie, analizele de risc privitoare la
hazardele naturale ar trebui sa fie realizate avand in



dynamic change of input parameters. This is
essential for efficient disaster risk reduction and
contributes to the concept of resilience as part of
proactive adaptation. Regarding landslides in
European mountains, the most important input
parameter is the temporal variability of damage
potential, since the natural variability of process
activity seems to increase due to global change
processes.

Thus, future research is needed to quantify the
impact of modifications in damage potential on (1)
the result of risk analyses, (2) the assessment of risk
in the cycle of integrated risk management, (3) the
adjustment of coping strategies, and (4) the
perception of risk by all parties involved, including
policy makers. The latter is the most crucial issue in
Europe, because until now, dealing with natural
hazards is based on mono-disciplinary approaches.
In Austria, the Forest Act of 1975 restricts all
hazards planning to forestry engineers (Republik
Osterreich  1975; 1976), in France, experts
responsible for these issues are predominantly
geologists (Stotter et al. 1999), while in Italy, the
requirement for these specialists is a PhD in
agriculture or a master’s degree in forestry or
geology (Autonome Provinz Trentino-Sidtirol
1998). However, because risk resulting from natural
hazards is a subject matter affecting life and
economy within the whole society, multiple
stakeholders’ interests have to be considered when
mitigation measures and coping strategies are
developed and decisions are made.

Thus, there is a particular need to involve (1)
economists with respect to an efficient and effective
use of public expenditures, (2) social scientists with
respect to both society’s risk perception and an
enhanced risk communication, (3) geographers and
land-use planners, as well as (4) all other disciplines
representing any other party involved.

vedere schimbarile dinamice ale parametrilor initiali.
Acest fapt este esential pentru reducerea eficienta a
riscului dezastrelor si contribuie la conceptul de
rezilienta ca parte a adaptirii proactive. In ceea ce
priveste alunecarile de teren in regiunile montane
europene, cel mai important parametru de intrare este
variabilitatea In timp a pagubelor potentiale, de vreme
ce variabilitatea naturala a activitatii procesului pare sa
creasca din cauza schimbarilor globale.

Astfel, este necesar ca viitoarele cercetari sa
cuantifice impactul modificarii potentialelor pagube
asupra (1) rezultatului analizelor de risc, (2) evaluarea
riscului Tn ciclul managementului integrat al riscului,
(3) ajustarea strategiilor si (4) perceperea riscului de
catre toate partile implicate, inclusiv de catre cei care
jau decizii. Ultimul aspect prezentat constituie
problema cruciala Tn Europa, deoarece pana acum,
actiunile referitoare la hazardele naturale s-au bazat pe
abordari  monodisciplinare. Tn  Austria, conform
prevederilor Actului Padurilor, din 1975, amenajarile
referitoare la toate hazardele sunt limitate la
activitatea inginerilor silvici, (Republik Osterreich
1975; 1976); in Franta, responsabilii cu aceste
probleme sunt predominant geologi (Stotter et al.
1999), in vreme ce in ltalia, specialistii Tn acest
domeniu trebuie sa detina titlul de doctor 1in
agricultura sau sa fie absolventi de master pe
probleme de silvicultura ori geologie (Autonome
Provinz Trentino-Sudtirol 1998). Cum riscul implicat
de hazardele naturale este un element ce afecteaza
viata si economia intregii societati, Tn hotararea
masurilor de atenuare, a strategiilor de actiune,
precum si in luarea deciziilor trebuie avute in vedere
interesele numerosilor factori implicati.

Astfel, se simte in mod special nevoia implicarii
(1) economistilor in utilizarea eficienta si efectiva a
banilor publici, (2) a sociologilor, atdt in ceea ce
priveste perceptia riscului de catre societate, cat si
comunicarea asupra subiectului, (3) a geografilor si a
celor ce lucreaza in amenajarea teritoriului, precum si
(4) a celor care activeaza Tn orice disciplina ce
reprezinta partile implicate.
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ISSUES CONCERNING THE OVERALL GEODYNAMICS OF THE CARPATHIANS OROGENE

PROBLEME PRIVIND GEODINAMICA GENERALA A OROGENULUI CARPATIC

lon STANOIU?

Abstract: The present paper introduces several comments concerning the overall geodynamics
of the Carpathian Orogene. Evidence is provided in support of the assertion that the specific
geodynamics of the Carpathian Orogene has been decisively controlled by the process of

orogene thrusting over the foreland.

Key words: Carpathians Orogene, Carpathians Foreland, Carpathians Bends, geodynamics.
Cuvinte cheie: orogen carpatic, Avanfosa carpatica, curburi carpatice, geodinamica

1. Introduction

Several investigators (indicated selectively in the
references) have provided quite significant
contributions concerning the Carpathians Orogene
geodynamics. They have given deep consideration to
the Carpathians Bends origin, to the Carpathians
Foreland being under-thrust, to the orogene being
thrust over the foreland, to the collapse of the foreland
internal territories, to the tectonic and paleogeographic
evolution of the orogene and of the foreland.

2. Geological and geodynamic issues

There has been made the assertion (Stanoiu 2002a,
2003, 2004) that the main phenomenon having
dominated the specific overall geodynamics of the
Carpathians Orogene (and, implicitly, also the genesis
of the Carpathians Bends: the Vrancea Bend, the
Mehedinti Bend) had consisted in the eastward
displacement (by more than 300 km) of the northern
compartment of the Periadriatic — Southtransylvanian
Lineament (right-lateral transcurrent fault, that
represents the extension of the Periadriatic Lineament
through the Southtransylvanian Fault, the existence of
which had been conjectured by Sandulescu, 1984).
When reaching (from the west) the Pannonian Basin,
the Periadriatic Lineament branches into a diverging
bunch of faults, consisting of two main groups: the
Northtransylvanian System that generally strikes NE-
SW and is positioned to the north of the main
lineament, and the Sava-Vardar System that strikes
prevalently NW-SE and is located to the south of the
main lineament (Fig. 1).

The geodynamic overall setting specific to the
Carpathians Orogene (that has also controlled the
Carpathians bends genesis) is conjectured as a tectonic
transposition which has resulted by the summing up of
the effects of many deformations (strike-slip
movements, flexures, laminations, bending, curving,
rotations, translations, etc.), with quite different
extensions (millimeter — kilometer), that had occurred
mainly  where the units  (litho-stratigraphic,
paleogeographic, tectonic, etc) that belonged to the
orogene (and consequently were more plastic
incompetent, as compared to those of the foreland)
intersected the multitude of fractured tectonic
structures: especially those in the Periadriatic —
Southtransylvanian System (mainly Lineament) of
right-lateral transcurrent type, striking E-W; those of
the  Northtransylvanian ~ System  (transcurrent,
prevalently left-lateral); those of the Cerna — Baia de
Arama — Rudaria System (transcurrent, right-lateral,
longitudinal, striking prevalently NE-SW in the
western section of the Southern Carpathians and E-W
in their eastern section), etc.

One can notice that the lithostratigraphic, paleo-
geographic and tectonic units of the Carpathians
Orogene exhibit (at their intersection with the
Periadriatic — Southtransylvanian Lineament) a huge
deformation (the Timisoara-Brasov-Focsani
Megastructure) of “flexure - fractured-fault” type,
which is quite visible in a horizontal plane view. The
orogene section (that includes the Eastern Carpathians,
the Transylvanian Plateau and the Apuseni
Carpathians) located to the north of the indicated

! Geological Institute of Romania, 1 Caransebes str., Bucharest, Romania
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Fig. 1

Fig. 1 a— The general geodynamic process of the Panono —Transylvan Basinal System development.
b - The general geodynamic process of the Carpathians Bends development and of the folding and thrusting tectonic
structures of the Carpathians Orogene.

R — The areal with the predominant distension tectonic regim favouring the collapse of the terrestrial crust by grabens and
horsts. OND — Northdobrogean Orogene. DI — Internal Dacides. V — Vardarides. T — Transilvanides. P — Piennides. M — A-
Median Dacides + External Dacides + Marginal Dacides + Carpathians Foredeep. F — Carpathians Foreland. NT —
Northtransylvan Lineament. BV — Bogdan-Voda Lineament. 1 — Northtransylvan Systems Lineaments. 2 — Sava-Vardar
Systems Lineaments. 3 — Cerna Lineament. 4 — Bistra — Strei Lineament. 5 — Baia de Arama — Varciorova — Dzevrin —
Timok Lineament. 6 — Obarsia — Brebina Fault. 7 — Isverna — Ponoarele Fault. 8 — Disjunctive Lineament of the
Carpathians Foreland. 9 — The tectonic stress of bending and rotation. 10 — The transversal tectonic stress induced by the
bendind and rotation of the Orogene Section situated at the north of the Periadriatic — Sudtransylvan Linement. 11 - The
tectonic stress induced by the bending and rotation of the Orogene Section situated at the south of the Periadriatic —
Sudtransilvan Linement. 12 — The main regional tectonic stress resulting as an effect of moving to the east with more than
300 km of the northern compartment of the Periadriatic — South+transilvan Linement. A — The Styrian Tectogenesis., b —
Moldavian Tectogenesis. ¢ — Valahian Tectogenesis. d — Pasadena Tectogenesis. e — The tectonic stress rezulting from the
horizontal translation of the disjunctive tectonic structures from the Carpathian Orogene. f - The tectonic stress resulting
from overthrusting of the Carpathians Foreland.
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lineament has undergone a significant outward push
(together with the northern compartment of the
indicated lineament), a bending, a rotation to the right,
and has been subject to intense tectonic actions
(especially through folding and thrusting with quite
prevalent outward vergences): there have resulted the
Vrancea Bend, which is more tight in the internal
regions (in the Apuseni Carpathians, where
Sandulescu, 1984, designated it as the Peribihorean
bend), and less tight in the external regions (in the
Eastern Carpathians). The orogene section of the
Periadriatic — Southtransylvanian Lineament (which
corresponds to the Southern Carpathians) has been
bended (the Mehedinti Bend, and implicitly the
Vrancea Bend have been generated), rotated to the
right and intensely pushed (with an amplitude that
increased from W to the E) along the “fault” (the
Periadriatic — Southtransylvanian Lineament), outward
(eastward and especially southward).

The indicated geodynamic setting has had as a
consequence the fact that the orogene section of the
Southern Carpathians reached during the Cainozoic a
position that was almost parallel to the Periadriatic —
Southtransylvanian Lineament. This setting has
resulted in a multitude of consequences for the
Southern Carpathians orogene: the strong reduction of
the Cainozoic tectogenesis (gradually and rapidly
diminishing from E to the W); the end of the intense
tectonic activity at the end of the Cretaceous; the
partial and gradual (from E to the W) replacement of
the Moldavides that occur in the Eastern Carpathians,
by the Carpathians Foredeep (namely the Paleogene
Getic Foredeep); the westward gradual narrowing (up
to the complete disappearance) of the Moldavides and,
in their prolongation, of the Carpathians Foredeep.

There is some additional evidence that opposes the
hypothesis of a major part played by the Foreland
(Valachian Spur) underthrusting (subduction) in the
specific geodynamics of the Carpathians Orogene
(and, implicitly, in the generation of the Carpathians
Bends), and which, on the other hand, supports the
prevalent part played by the thrusting (over-thrusting)
of the orogene over the foreland. Thus, between the
Prebalkans and the Moesian Platform there exists a
direct, hesitating transition, without crust shortenings.
The tectonic structures of the foreland (which in the
case of under-thrusting are assumed to be the main
responsible for the orogene deformation) cannot be
identified within the orogene territory anymore, while
the orogene tectonic structures do not extend within
the foreland. There can be thus proven that the
orogene displacement has been independent of that of
the foreland, under the impulse of a specific
geodynamics decisively controlled by the dynamics of
the own tectonic thrust structures. Most (large
amplitude) thrust tectonic structures in the Carpathians
gradually turn, within the Balkans, into vertical and
sub-vertical tectonic structures. The flysch facies
(suggesting an intense a tectogenesis), which occurrs
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within the Paleogene Moldavides in the Eastern
Carpathians, gradually changes (to the E) into the
molasse facies (that suggests a significantly less
intense tectogenesis), occurring within the (Paleogene)
Getic Foredeep of the Southern Carpathians (in the
Getic Depression). The large amplitude of the
Cenozoic tectonic thrust structures of the Moldavides
and of the Oriental Dacic Foredeep (of Miocene-
Quaternary age) gradually and rapidly diminishes
westward (in the Southern Foredeep, of Miocene-
Quaternary age), while south of the Danube, these
tectonic structures do not occur anymore: thus, the
Styrian Tectogeneses displayed their maximum
intensity in the Eastern Carpathians and in the Western
Carpathians, they progressively diminished from E to
the W (between the Valley of Dambovita and that of
the Danube), to completely vanish south of the
Danube. The Moldavian Tectogenesis (which is
readily identifiable between the valleys of the Motru
and the Premysl) displayed its maximum intensity
within the Eastern Carpathians and gradually
diminished (from E to the W) in the Southern
Foredeep. The Valachian Tectogenesis can be
identified between the Motru and the Trotus valleys
and displays a maximum intensity (gradually reduced
northward, to the Valley of the Trotus, and westwards,
to the Motru valley), within the Vrancea Bend apex
(between the Dambovita and the Buzau valleys); the
Pasadena Tectogenesis (having occurred within the
Quaternary) can be identified only within the Vrancea
Bend apex, on the territory of the Dacic Foredeep, of
Miocene-Quaternary age. The present-day position of
the territories of the Transylvanian Basin and of the
intra-mountains basins in the Southern Carpathians
(whose formations display a Pannonian - Intra-
Carpathian facies, different from the facies that occurs
outside the Carpathians) suggests that theses territories
underwent a significant eastward displacement. The
present-day  topographic  setting  outlines a
displacement (conjectured mostly to be the result of a
tectonic transposition) to the E (by more than 300 km,
along the Periadriatic Southtransylvanian
Lineament), that has shifted the territories of the
Apuseni Carpathians — Transylvanian Basin — Eastern
Carpathians with respect to the Southern Carpathians
territories. An eastward displacement of the Southern
Carpathians territories with respect to the Moesian
Platform territories (inferred at its turn to be the result
of a tectonic transposition) has occurred as a
consequence of the horizontal translations outlined
along the multitude of right-lateral transcurrent
tectonic structures (lineaments, faults, cracks) of the
Periadriatic — Southtransylvanian and Cerna — Baia de
Arama - Rudiria Systems (that had concerned
especially the orogene terrains of the Southern
Carpathians, but also the territories of the Moesian
Platform foreland). Provided that, as already discussed,
a westward under-thrust of the Valachian Spur cannot
be substantiated, the foreland under- thrusting



phenomenon would have generated an east-facing
Vrancea Bend concavity, hence a reverse outline as
compared to the actual one.

There is some additional information (besides that
already mentioned), which proves that the highest
mobility area of the terrestrial crust in Romania is
located in the Vrancea Bend apex (subject to being
amplified even in the present time): the thickest
terrestrial crust in Romania (probably being a result of
folding and thrusting) is located in Brasov area; the
domain displaying the highest deformation rate of the
river terraces in Romania is located within the
proximal area outside the Carpathians between the
valleys of the Trotus and the Dambovita; the largest
Quaternary uplift in the Carpathains Arc has occurred
in Vrancea Bend area; the Focsani Depression outlines
the largest Miocene-Quaternary subsidence in
Romania; the largest present-day sinking of the
terrestrial crust in Romania occurs in the Ploiesti -
Ramnicu Sarat area; in the Diapir Folds Area there
occurs evidence of the Pasadena Tectogenesis; the
Cenozoic tectogeneses display maximum intensities in
the Eastern Carpathians bend area.

The curved shape (included within the Mehedinti
bend outline) of the Cainozoic tectonic folded
structures of the Bahna-Godeanu System and of the
Cenozoic fracture systems of the Cerna - Baia de
Arama - Rudaria System (that have controlled the
generation of the Paleogene and/or Miocene intra-
mountains basins of the Southern Carpathians) prove
that these structures have been generated and have
been active simultaneously (i.e. during the Paleogene-
Miocene) with the Cenozoic amplification of the
Carpathians Bends.

The  presence of the  Periadriatic
Southtransylvanian Lineament in the Carpathians
Orogene area (and even further west) is testified
especially by the multitude of discontinuities and
significant differences that exist between the tectonic,
paleogeographic and lithostratigraphic units in the two
compartments.

3. Conclusions

The overall geodynamic setting addressed in this
paper is conjectured especially relying on the
Cenozoic tectonic, paleogeographic and
lithostratigraphic circumstances outlined especially
within the Carpathians Orogene. The considered issues
suggest that the Periadriatic — Southtransylvanian
Lineament, as well as the Northtransylvanian
Lineament, are in fact transformed faults that have
controlled the Carpathians Orogene  specific
geodynamics (starting from the Triassic and up to the
present time), and they have imposed the obvious
distinctions which exist between the Vardarides and
the Transylvanides and Pienides.

There seem to exist important tectonic structures (of
prevalently  subcrustal  occurrence), mainly  of
transcurrent type (the Periadriatic — Southtransylvanian
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Lineament) that are not always exhibited also as
fractures in the shallow (more plastic) sedimentary
covers, a fact that had been experimentally
documented in 1928 by R.W. Brown (in L.U. de
Sitter, 1969).

One can notice that the Cenozoic magmatism
within the interior of the Carpathians Arc is located
only within the northern compartment (eastward,
outward intensely thrust over the foreland) that
belongs to the Periadriatic — Southtransylvanian
Lineament. This observation suggests that the
indicated Cenozoic magmatism has been controlled in
a quite prevalent way by the orogene intermittent
thrust over the foreland (and not by the foreland under-
thrust beneath the orogene), especially during the main
Carpathian tectogenetic phases (the Old Styrian, New
Styrian, Moldavian, and Valachian phases, that had
imposed the building of the body thrust mega-
structures bearing the same names: the Internal Old
Styrian Magura-Petrova Nappe, External Old
Styrian, New Styrian and Moldavian Mega-structures),
simultaneously with the building and the (partial)
consumption of the Moldavian “Subduction”
(Supraduction) Acretionary Wege consisting of the
Moldavides.

There seems probable that the Carpathians
Geosyncline initial pathway stroke approximately (to
the best possible closeness) similarly to the Alps and
the Balkans lineament, the present day (highly
incurved) pathway of the Carpathians Orogene being
the result of the specific geodynamics discussed in
this paper. The tectonic, paleo-geographic,
lithostratigraphic and metamorphic distinctions that
exist between the Alps orogene section and the
Carpathians Orogene section may also be ascribed to
the fact that the Alps Orogene section geodynamics
has been quite prevalently controlled by the under-
thrusting  (subduction) process, while in the
Carpathians Orogene section geodynamics there has
been involved (in a determining way) the overthrust
(supra-duction) process, as a result of the specific
geodynamics being discussed. The indicated
circumstances have imposed a specific evolution to
the Carpathians Orogene section (as well as for the
Balkans orogene section), with distinct outcomes in
terms of geology, geophysics and landforms, a fact
which, to a certain extent, authorizes the “Carpathians
Orogene” appellation.

Resulting from the transcurrent tectonic structures
of the North-Transylvanian System and of the Sava —
Vardar System, there has occurred the separation of
the Carpathian-Dinaric internal regions into a series of
distinct compartments, which consisted of triangular
blocks with their base positioned toward the external
regions. The horizontal translations of the
compartments of the indicated tectonic structures have
had as a consequence an outward movement of the
triangular blocks, thus favoring a distension tectonics



regime. This distension tectonics regime has favored the
collapse of the Carpathian-Balkan-Dinaric areas (divided
in grabens and horsts, by the additional contribution of
other tectonic structures of fracture type) and it has
imposed the building of several paleogeographic
(submerged) and geomorphographic (basin shaped)
units: The Pannonian - Transylvanian Basin System (that
corresponds to the Internal Basin System = Pannonian -
Transylvanian), which consists of the Pannonian Basin
(Depression) and the Transylvanian Basin (Depression),
the latter divided into the Paleogene Transylvanian Basin
and the Neogene Transylvanian Basin. As a result of this
intense partitioning, in which there were also involved
the fracture type tectonic units of the Caransebes-
Mehadia System (striking N-S), of the West - Apuseni
Carpathians System (striking NW-SE), etc., there have
been also generated the three micro-plates (Alkapa, Tisa-
Dacia, Adria) defined by previous investigators, the
multitude of “mountain” bodies (Mecsek, Bukk, Buday,
Papuk, etc.) isolated within the interior of the Pannonian
Basin, as well as some paleo-geographic and
geomorphographic subunits of the Pannonian Basin (the
Vienna, Styrian, Zala, Novohrad, Trans-Danubian, Graz,
etc. Basins-Depressions; the basins-depressions on the
western border of the Apuseni Carpathians, etc. are also
the result of the indicated partitioning). The above-
mentioned isolated mountain bodies (which are the
remains of several strongly partitioned and fragmented
horsts) represent mixed (tectonic and lithologic)
monadnocks (erosion witnesses) on certain  post-
Paleogene (possibly Laramic as well) leveled terrains
(peneplains) covered by Cenozoic sediments. The
Apuseni Carpathians would represent (Stanoiu, 2002b)
the largest of these monadnocks, bended, rotated to the
right and strongly pushed (together with the
Transylvanian Basin territories) to the E and NE (as a
result of the previously discussed geodynamic process),
in the interior of the inner part of the Vrancea Bend,
between the territories (completely different from a
geological and geomorphographic point of view) of the
Eastern and the Southern Carpathians.

The overall geomorphographic setting indicates that
the Apuseni Carpathians Monadnock is located at the
intersection of several main lineaments of horsts: a
group of horsts lineaments striking NE-SW (controlled
by the faults belonging to the Timisoara - Oradea -
Satu Mare System, which exhibit the same strike) and
a group of horsts lineaments striking mainly NW-SE
(controlled by the faults of the West - Apuseni
Carpathians System, bearing an identical strike). The
faults belonging to the West - Apuseni Carpathians
System and especially to the Timisoara - Oradea - Satu
Mare System are very well represented in the
Pannonian Depression.

The seismic domain in Vrancea area (with focal
depths ranging mainly between 50 and 150 km) is
located within the Carpathians Foreland, immediately
outside the Vrancea Bend of the Carpathians Orogene,
approximately underlying the Focsani depression, at
the junction of five major units of the terrestrial crust
(the Carpathians Orogene, the North Dobrogean
Orogene, the East European Platform, the Skythian
Platform, the Moesian Platform) and at the intersection
of seven important fracture type tectonic structures(
the Periadriatic — Southtransylvanian Lineament, the
Peceneaga-Camena Lineament, the Trotus Lineament,
the Bistrita Lineament, the Vaslui Lineament, the Siret
Lineament, the Solca Lineament). There seems
probable that the mechanical stresses induced by the
amplification of the Carpathians Orogene Vrancea
Bend (to which there are also added the influences of
the Carpathians Foreland own geodynamics) impose
some periodical tectonic re-organizations. As a result
of these tectonic re-organizations, the rocks in the
deeper layers of the Vrancea region lithosphere are
lowered to much larger depths (that are subject to high
temperatures and pressures) which produce sudden
physical-chemical changes (probably of the phase
change type), with important releases of energy re-
converted into mechanical energy.
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PALEOGEOMORPHOLOGY AND EVOLUTION OF THE ANCIENT
PELUSIAC BRANCH OF THE NILE DELTA!

PALEOGEOMORFOLOGIA SI EVOLUTIA VECHILUI BRAT PELUSIAC
AL DELTEI NILULUI!

Magdy TORAB?

Abstract: The ancient Nile Delta branches have been recognized in various historical maps. The total
number of the delta branches was between 3 and 16 distributarie; most of them have silted up, except two
branches (Rosetta and Damietta). The ancient Pelusiac branch has been traced on the easternmost part of
the Nile Delta in the northwestern corner of the Sinai Peninsula. This paper focuses on identifying the
relics of Pelusiac branch and on remapping the paleogeomorphology of the ancient river channel, based
on several data resources and methods such as: cartographic analysis of historical topographic maps,
detailed geomorphological surveying of some residual landforms and defunct channels by using Total
Station and GPS, interpretation of aerial photographs and remote sensing images, morphometric analysis
of the relict branch, morpho-sedimentary, fossils and petrographic analysis and Cy4 dating of boring
samples of deltaic plain, coastal ridges and ancient channel as well as its ancient mouth. The present
study tries to define the evolution stages of the branch during the Holocene. The major changes before
disappearance induced by human effects and some natural factors such as: sea level changes, coastal
erosion, aeolian deposition, variation of river discharges and tectonic subsidence.

Keywords: Nile Delta, Pelusiac branch, paleogeomorphology, ancient Nile Delta.
Cuvinte cheie: Delta Nilului, bragul Pelusiac, paleogeomorfologie, fosta Delta a Nilului

1. Introduction

The branches of the Nile Delta of the Neonile
were more numerous during most of the Holocene,
the total number of these distributaries ranging
between 3 and 16; they are mentioned in some
historical and ancient maps. Five of them
disappeared, being silted up, except two branches
(Rosetta and Damietta). The Pelusiac branch was as
far eastward as the recent Nile Delta in the
northwestern corner of Sinai Peninsula.

The Pelusiac branch was mentioned on ancient
Egyptian monuments as "The waters of the sun".
The ancient Pelusiac branch has been traced based
on several data resources and methods, such as:

1- cartographic analysis of historical topographic
maps;

2- detailed geomorphological surveying of some
residual landforms and defunct channels by using
Total Station and GPS;

3- interpretation of aerial photographs and mosaic;
4- analysis of satellite images by using ERDAS
IMAGINE 8.4 software.

The Pelusiac branch started from the Damietta
branch north of Cairo "Leontopolis”, and followed
the El-Shargawia irrigation channel, the Bahr Faqus

1. Introducere

Tn cea mai mare parte a Holocenului, Delta
Neonilului a fost formata din mai multe brate,
numarul total al acestora variind intre 3 si 16; ele
sunt mentionate pe unele harti istorice stravechi.
Cinci brate au disparut, fiind colmatate. Exceptie fac
bratele Rosetta si Damietta. Bratul pelusiac se
intindea spre est aproximativ pe acelasi aliniament
al deltei recente a Nilului Tn coltul nord-vestic al
Peninsulei Sinai.

Bratul pelusiac a fost mentionat pe monumentele
egiptene antice ca ,,apele soarelui”. Cursul vechiului
brat pelusiac a fost trasat pe baza mai multor surse
de date si metode, precum:

1. Analiza cartografica a hartilor topografice
istorice;
2. Analiza geomorfologica detaliata a unor

platforme reziduale si a unor foste canale cu
ajutorul Statiei Totale si GPS;
3. Interpretarea aerofotogrammelor si mozaicurilor;
4. Analiza imaginii satelitare folosind software
ERDAS IMAGINE 8.4.

Bratul pelusiac se desprindea din bratul
Damietta, la nord de ,Leontopolis”-ul din Cairo, si
urmarea canalul de irigatie El-Sharqawia, Bahr

! This Paper is submitted to the Sixth International Conference on Geomorphology, September 7-11 2005, Zaragoza (Spain).
2 Dep. of Geography, Faculty of Arts, Damanhour branch, Alexandria University, Egypt, magdytorab hotmail.com.



passing by Faqus channel, it then followed the
Daidamun channel passing the ruins of Tell El
Dab'a, on the left side of Tell Qirgafait then
followed the Sama'na channel north of Qantir and
passed by Tel Rara'un, it continued in the ridge of
Sama'na channel to its tail and followed the old
Bahr El Bahr El Bagar to Tell EI Fadda then Tell El
Luli and Tell EI Farma " Pelusium" (Fig.1).

2. Recent morphology of the relict stream

The course of the Pelusaic branch has been
traced depending upon the following evidence and
geomorphological aspects (Sneh et al., 1973 and
Torab, 1997):

1- the interpretation of Landsat image® and aerial
mosaic;

2- the flections of contour lines in the topographic
maps which show the natural water courses *;

3- relics of meanders of man- made irrigation and
drainage canal;

4- the remains of Ox-bow lakes which appear near
the man-made irrigation and drainage canals.

5- the remains of aits and islands which appear
inside the man-made irrigation and drainage canals;

6- the relics of natural levees which appear on the
edge of man-made irrigation and drainage canals;

7- the flections of isodepth lines of lagoons
(Burulus and Manzala Lakes) which indicate the
mouths’ relics of ancient canals®;

8- the sites of ancient river mouths were
determinant based upon subsurface geology of delta
land and coastal lakes and thickness of Holocene
Nile mud;

9- the correlation between the location of ancient
Greek towns and delta branches, because the
population depended on the Nile navigation as
principal means of transportation during this period,;

10- geographical distribution of fluvial sediments
of the delta and the geological sections across the
Nile delta to show the thickness of the ancient
branches.

3. Paleomorphology of Pelusiac branch

The morphology of the relict channel has been
measured from the field as well as aerial
photographs and satellite images (Fig.2):

3.1. Sediment borings:

Five soil borings were collected by Simthsonian
Institution in 1985, using trailer-mounted combination
rotary percussion machines, X radiographs were made
of all samples, and for each of 149 sediment samples
there were determined the percentages by weight of
sand (>63 um), silt (2-63 um) and clay (< 2 um) were
determined (Coutellier et al.,1987).

® By using IRDAS IMAGINE 8.4 software.

Faqus trecand pe langa canalul Faqus, apoi canalul
Daidamun pe langa ruinele de la Tell El Dab’a, pe
partea stdnga a Tell Qirgafait, urméand canalul
Sama’na la nord de Qantir, pe langa Tel Rara’un,
continuand pe marginea canalului Sama’na pana in
capatul acestuia, apoi pe Bahr El Bahr El Bagar
pana la Tell EI Fadda, Tell EI Luli si Tell EI Farma
»Pelusium” (Fig. 1).

2. Morfologia recenti a cursului relict

Cursul bratului pelusiac a fost trasat in functie de
urmatoarele dovezi si aspecte geomorfologice (Sneh
et al., 1973 si Torab, 1997):

1. interpretarea  imaginii  satelitare® si a
aerofotogrammei;
2. flexurile liniilor de contur ale hartilor

topografice pe care sunt figurate cursurile de apa’;

3. meandrele relicte ale canalelor antropice de
irigatie si scurgere ;

4. ramagitele belciugelor care apar langa canalele
antropice de irigatie si scurgere ;

5. resturile unor ostroave si insule care se gasesc
n canalele antropice de irigatie si scurgere;

6. Ramasitele digurilor naturale ce apar pe
marginea canalelor antropice de irigatie si scurgere.

7. flexurile izobatelor din lagune (Lacurile
Burulus si Manzala) care indica gurile relicte ale
fostelor canale®;

8. siturile fostelor guri de varsare au fos stabilite
pe baza geologiei substratului deltei, a lacurilor
costiere si a grosimii namolului din perioada
Nilului holocen;

9. corelatiile Tntre situarea oraselor grecesti antice
si bratele deltei, deoarece populatia depindea de
navigatia pe Nil, ca principal mijloc de transport n
acea perioada;

10. distributia  geografica a  sedimentelor
fluviatile din delta si sectiunile geologice
transversale din Delta Nilului, pentru a arata
grosimea vechilor brate.

3. Paleogeomorfologia bratului pelusiac

Morfologia fostului canal a fost masurata pe
teren, precum si cu ajutorul aerofotogrammelor si al
imaginilor satelitare (Fig. 2):

3.1. Sedimentele din carote

Tn 1985 au fost colectate cinci carote de sol de catre
Smithonian Institution, cu ajutorul unor masini cu
percutie rotativa; toate mostrele au fost analizate cu
ajutorul razelor X, determinandu-se totodatd si
proportiile prin greutatea nisipului (> 63 um ), malului
(2-63 um ) si argilei (< 2 um ) pentru toate cele 149 de
mostre de sedimente (Coutellier et al., 1987).

La partea inferioara (niveluri litologice mai

* Egyptian surv. Dep. , 121 topographic maps of the middle portion of the Nile delta , scale 1:25000 , with ¥ meter

interval of contour lines, Cairo , 1907.

® French Expedition to Egypt , Explanation of Egypt , Topographic Atlas of Egypt , scale 100,000, Paris, 1821
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Most of the lower part of cores (older lithologies
level) have recovered iron-stained (yellowish-
brown), coarse-grained sands composed largely of
quartz grains, as fluvial Pliestocene deposits. The
lower part of the branch was submerged as a result
of sea level rise, both the volume and the grain size
of the transported material decreased as recorded by
fining upward of the sand layers in the north cores
(Coutellier et al.,1987).

vechi) carotele au prezentat Tn mare parte pete de
fier (brune-galbui) si nisipuri grosiere alcatuite in
mare parte din cuart, asa cum sunt depozitele
pliocene. Partea inferioara a bratului a fost submersa
n urma ridicarii nivelului marii, micsoransu-se atat
volumul, cat si dimensiunea granulelor din
materialul transportat, dupa cum atesta straturile de
nisip fin situate deasupra in samburii din nord
(Coutellier et al., 1987).

Mediterranian Sea

Pelusaic branch = .

3.2. Causes of disappearance of the Pelusaic branch
Many reasons have been suggested as causes of
disappearance of the Pelusaic branch; Abu Al-l1zz
1971:132, Torab 1998:96 and Embabi 2004:71
summarize these causes in the following points:
1. positive Eustatic changes of sea level (rise)
during the last deglaciation period and the
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3.2. Cauzele disparigiei bragului pelusiac

Pentru a explica disparitia bratului pelusiac au
fost invocate mai multe cauze, Abu Al-lzz
1971:132, Torab 1998: 96 and Embabi 2004:71
prezentandu-le succint dupa cum urmeaza:
1. schimbari eustatice pozitive ale nivelului marii
(o crestere) in timpul ultimei perioade interglaciare



submergence of the lower section of the branch by si inundarea portiunii mai joase a bratului de catre

sea water; apele marii;
2. tectonic rising of the eastern desert, causing 2. ridicarea tectonica a desertului din est, ceea ce a
water to drain the western branches of the Delta; facut ca apa sa fie drenata de bratele vestice ale deltei;
3. the reduction of the amount of water during 3. micsorarea volumului de apa la inundatii;
floods; 4. acumularea depozitelor fluviale si marine la gura
4. the accumulation of fluvial and marine de virsare a bratului, sub forma unor cordoane
deposits inside the branch's mouth as marine bars; maritime;
5. the neglect of the local drainage system as a 5. neglijarea sistemelor locale de drenaj in urma
result of wars. razboaielor.
3.3. Water discharge estimations 3.3. Estimarile volumului de apa
The relationship between branch morphology and Relatia dintre morfologia bratului si hidrologie

hydrology involves the supply of water and sediment  implicd aportul de apa si sedimente de pe bratul
from upstream in Damietta branch to ancient mouth of ~ Damietta din amonte spre vechea gura de virsare a
the Pelusaic branch. The following equation is used to  bratului pelusiac. Pentru a masura volumul mediu

measure the mean annual water discharge (QW): anual de ap3, se foloseste urmatoarea ecuatie:
QW =wJd,| (Bakerin: Goudie, 2004.753), QW =w,d,| (Bakerin: Goudie, 2004.753),
S S

where w is the channel width, d = depth, | = the
meander wave length, and s = the gradient of the
channel. The above-mentioned relationship is often
used in the paleohydrology studies to estimate water
discharge of underfit rivers and of some capture
streams as well as the morphological effects of
climatic changes in the United States and Europe.
The above-mentioned parameters for the relicts of
the Pelusiac branch were measured during the field
study (Table 1).

unde w este latimea canalului, d — adancimea, | —
lungimea meandrului si s — gradientul canalului.
Relatia de calcul de mai sus este folosita frecvent in
studiile de paleohidrologie pentru estimarea volumului
de apa al réurilor subdimensionate in raport cu vale
ape care 0 ocupa si a unor rauri de captare, precum si a
efectelor morfologice ale schimbarilor climatice in
Europa si SUA. Parametrii mentionati anterior au fost
masurati pentru ramasitele bragului pelusiac in timpul
studiului pe teren (Tabelul 1).
Table 1/ Tabelul 1
The morphological parameters of the relics of Pelusiac branch/
Parametrii morfologici ai ramasitelor bratului Pelusiac

Width (m)*/ Depth (m)**/ Meander wave length (m)***/ channel gradient****/
Latime (m) Adéancime (m) Lungimea de unda a meandrului gradientul canalului
(m)
255.6 145 5720 1:10.000

* Field measurement / masuratori pe teren.

**  Sediment boring results / Resultatele carotelor de sedimente.

***  Satellite image measurement / Masuratori ale imaginilor satelitare.

**** Measurement from topographic map scale 1:50000 / Masuratori pe harta topografica, scara 1:50000.

The results obtained by using the above equation Rezultatele obtinute Tn urma aplicarii ecuatiei de
show that the ancient discharge of the Pelusaic branch mai sus indica ca vechiul volum al bratului pelusiac a
was: fost de:

QW =255.6 x 14.5 x 5720 = 0.00212 m/s = 0.212 cm/s QW =255.6 x 14.5 x 5720 = 0.00212 m/s = 0.212 cm/s

0.0001 0.0001
The calculations demonstrated that the velocity of Calculele au demonstrate ca viteza de curgere a apei

the flowing water in the channel was very low and itdid  pe canal a fost foarte mica si ca nu a existat suficienta
not have enough energy to move the amount of water  energie pentru a misca tot volumul de apa. De exemplu,
discharge. For example, the discharge of other streams  volumul altor cursuri de apa care au aceeasi parametri
which have the same morphological parameters usually ~ variaza in general intre 0,4 si 0,6 cm/s. Bratul a incercat
ranges between 0.4 and 0.6 cm/s. The branch tried to  sa transporte o cantitate mare de sedimente, dar acest
carry great amount of sediments, but it was very lucru a fost foarte dificil din cauza dinamicii reduse, din
difficult because of its weak dynamics, for obvious  motive evidente bratul colmatandu-se si disparand.
reasons the stream silting up and disappearing. O alta ecuatie Tncearca sa estimeze vechile volume
Another equation tries to estimate ancient water  de apa tindnd cont de schimbarile de granulatie spre
discharges by using the downstream changes in grain-  aval (Sundborg et al., 2001:39-54). Aceasta metoda
size (Sundborg et al., 2001:39-54). This method has  pentru estimarile paleontologice este folosita de mult

31



been used for paleohydrological estimations for a long
time, the equation being used to measure the water
discharge of some rivers in the Baltic Basin during the
last deglaciation period. The suggested equation is :

Q =BL log {w2Q(w2) —wi1Q(w1)}
Log F

where Q is the water discharge within the flow width
B - the distance between the two measured locations L,
wl - silting velocity in these locations, w2 - the
frequency distribution of grain-size in the measured
localities. The parameters B and L were measured on the
field, the parameter F was measured on the topographic
map; the parameters wl and w2 are selected from the
grain-size (Fig. 3). Two sediment samples were collected
from two locations: first one (No.1) from El-Shargawia
irrigation channel and the second location (No.2) near the
relict mouth of the Pelusaic branch beside Pelusium
ancient city (Tell EI-Farma).

4. Results

The results of the palaeodischarge calculations
indicate discharges by using a sediment deposition
model, which is based on current knowledge of the
processes of transport and deposition of suspended
material on the bottom floor and on sedimentological
data from field boring and grain-size analysis (silting
velocity). The calculated palaeodischarge model has
shown that the velocity of flowing water in the channel
was very low and it had not enough energy to move the
amount of water discharge, as a result of diminished
amount of water during floods as well as positive
Eustatic changes of sea level (rise) during the last
deglaciaion period and the submergence of the lower
section of the branch by sea water.

timp, utilizdndu-se aceastd ecuatie pentru a masura
volumul de apa al unor réuri din bazinul Marii Baltice
Tn urma perioada interglaciara. Ecuatia propusa este:

Q =BL log {w2Q(w2) - wi1Q(wl)}
Log F

unde Q — volumul de apa Tn sectiune transversala,
B — distanta dintre cele doua puncte L de masuratori,
w1l si w2 viteza de aluvionare in aceste puncte si
frecventa si distributia granulometrica din aceste
puncte. Parametrii B si L au fost determinati pe teren,
parametrul F a fost masurat pe harta topografica, iar
w1l si w2 au fost selectati din granulometrie (Fig. 3).
Cele 2 mostre de sedimente au fost colectate din doua
puncte: primul in canalul de irigatie de la El-
Shargawia, celalalt aproape de fosta gura de varsare a
bratului pelusiac, langa orasul antic Pelusium (Tell
El-Farma).

4. Rezultate

Cu ajutorul rezultatelor obtinute Tn urma
determinarii paleodebitului, a fost enuntat un model
de sedimentare, care Se bazeaza pe cunoasterea
actuala a proceselor de transport si depunere a
aluviunilor n suspensie in albia raului, precum si pe
datele obtinute in urma forarilor si a analizei
granulometrice. ~ Conform  modelului  pentru
paleodebit, viteza de curgere a apei pe canal a fost
foarte mica, neavand suficienta energie pentru a
transporta tot volumul de sediment, ca rezultat al
reducerii volumului de apa la inundatii si al
schimbarilor eustatice pozitive ale nivelului marii
(crestere) in timpul ultimei perioade interglaciare si
a invadarii cursului inferior al bratului de catre
mare.
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5. Conclusions

The present study shows that the disappearance of
the Pelusiac branch may have occurred during low-
flood years as a result of arid period of climatic
changes, when the deposition action was more
energetic than during humid periods. This is the mian
reason for the disappearance of the Pelusiac branch.
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5. Concluzii

Prezentul studiu indica faptul ca disparitia bratului
pelusiac poate sa fi avut loc In timpul anilor fara
inundatii ca urmare a perioadelor secetoase/aride din
timpul chimbarilor climatice, cand actiunea de
sedimentare a fost mai energica decat in alte perioade
mai umede, acesta fiind principalul motiv al disparitiei
bratului pelusiac.
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THE ALLUVIAL FAN OF THE C ALM ATUI RIVER !

AGESTRUL CALM ATUIULUI'!

Lucian BADEA?

Abstract: The Glmatui river (one of the secondary tributariesthe Danube, having its origins

the plain) built a big alluvial fan on the western side of thail®r-lood Plain Meadow (Balta
Briilei), by superposing and juxtaposing several sand banks and secondary dejectiom luoihes.

was formed through successive movements of the river course southwards, finally remaching
direction contrary to the general slope of the Danube Floodplain. This could only have happened i
the conditions of an alluvia contribution that cannot be justified through thenprégdraulic
potential of the river. The big quantity of alluvia deposed on the Danube Floodplain can be explaine
through the passage of the Buziver water on the &@matui valley during the floods and constitutes

an argument for the existence of an old course oBilnau on this valley, which it abandoned
Holocene.

Key words: alluvial fan, the Danube floodplain, thél®atui River, the Buiu River
Cuvinte cheie:agestru, Lunca Dumii, raul Calmatui, raul Buzu

The processes that contribute to the acceleration EXxisti o mare diversitate a formelor
and completion of the evolution of a floodplain manifestare a proceselor care particlp gribirea
manifest themselves under a great diversity of formssi definitivarea evoltiei albiei majore sau a lunc
Depending on the agent, on the nature of the proceds funciie de agent, de natura procesukii de
and on the conditions of occurrence, they fall into twocondtiile Tn care se manifest acestea pot -
categories: slope processes, that occur on the slop&scadrate frdoui categorii: procese de pante se
and the banks that border the floodplain (crumblingmanifesi pe versati si malurile care rarginesc
sheet erosion, rain-wash, Ilandslide, lacustrindunca (riruire, spilare, siroire, alunecare
abrasion), and alluvial-proluvial processes, that occuabraziune lacusi) si procese aluvigroluviale,
at the mouth of the tributary brooks. manifestate la guraailor paraielor afluente.

If the first category processes are more widespread Daca procesele din primacategorie au
and give birth to those small glacis located on theraspandire mai margi dau natere la acele goare
margin of the floodplain, which advance more or lesstapsane de la marginea luncii, care Tnainteazai
towards its interior (depending on the height of themult sau mai ptin in interiorul ei (in funge de
slopes and on the intensity of the denudationinaltimea versatilor si intensitatea proceselor i
processes), though without modifying too much itsdenudare), &3, Tnsi, a modifica pea mult aspectt
aspect, the second category processes are letsncii, cele din a doua au @aspéandire mai redds
extended, but they can bring about radical changes idar pot aduce schinib radicale Tn aspectul loc
the local aspect of the floodplain, depending on theal luncii, in raport cu @rimea raului afluentsi
size of the tributary and on its transport capacity. capacitatea de transport a acestuia.

If we consider particularly the Danube floodplain, Daca ne referim in mod concret la albia majar
there are enough situations to exemplify the changes th&iunarii, exemple cu asemenea modificale luncii
it underwent at the mouth of the big valleys, because thta gura \ilor mari gisim suficiente, fiindg
alluvial fans located at the mouth of certain valleys, suchagestrele de la gura unordiy precum cele al
as the Drincea, the Jiu, the OIt, the Argbe lalomia, Drincei, Jiului, Oltului, Argsului, lalomitei,
the Gilmatui etc., bring about serious changes in theCalmatuiului etc., aduc modifi@i puternice ir
aspect and in the normal profile of the floodplain. aspectuki Tn profilul obisnuit al luncii.

The alluvial fan of the &matui drew special Dintre toate acestea, atireut atenia, in mod ct
attention; even if it is not built by one of the most totul deosebit, agestrul &natuiului care, fira sa

Y The article was drawn up it963, following the research conducted for the study “The Geography of the Romanian

Danube Valley”, work published by the Academy Publishing House, 1968.
% The Institute of Geography, The Romanian Academy, Bucharest
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important rivers of the Romanian Plain, the fan appear§ie generat deatre unul dintre raurile de seamle
as the most developed and having its own kind ofCampiei Roméane, apare ca cel mai dezvgitati o
constitution, which placed it in the attention of many constituie cu totd proprie, ceea ce a star
researchers since the first years of the past céntury  interesul multor cercétori inci din primii ani ai

In a study (realized in 1910) on the lower course ofsecolului trecut.
this rivef, Aurel Pa#, one of those who registered the ~ Dintre cei care au consemnat exigt
existence of the alluvial fan of theal@atui, showed agestrului Glmatuiului, Aurel Pai, Tntr-un studiu
himself surprised not only by the presence and the siz&in 1910) asupra cursului inferior aki@atuiului,
of the alluvial fan, but especially by the fact that as-a a#tat surprins atat de prema si marimea
hydrographical body of the size of thél@atui could  agestrului cdtmai ales, de faptulacun organisn
build such a landform and brought about such arhidrografic de dimensiunile &matuiului a putut
important change of the Danube floodplain. crea o asemenea foiinde reliefsi a adus o atat c

Indeed, what is striking about this debris cone is itsmare modificare a Luncii Dumii.
form, along with its dimensions and its general aspect, Intr-adevir, la acest con de dajge frapeaz
but the ratio between its size and the presenforma, dimensiunilesi aspectul 8u general, da
hydrological potential of the Zmatui rive appears mult mai surprinitor apare raportul dintr
even more surprising. This is even more unusual if wedimensiunile luigi potentialul hidrologic actual a
consider the fact that only few of the tributaries of theCalmatuiului. Acesta apare cu atat mai tpu
Danube (such as the Jiu, the Olt and the Argeers)  obisnuit cu cat numai a&va din afluenii Dunarii
built more extended alluvial fans and the lal@miver,  (ca Jiul, Oltul, Argeul) au construit agestre m
characterized by much bigger flow level and intinse, iar lalomia, cu un debitsi o putere de
transportation power, was not able to form such a fantransport incomparabil mai mari, nu a ggusa
It is known the fact that only the main tributaries of theformeze nici pe departe un asemenea consti®e
Danube, with a high transportation power, were able ta@a numai aflueri principali ai Durdrii, cu 0 mare
accumulate in the great river's rhythm, in order to raiseputerede transport, au putu acumuleze in ritmt
and maintain their riverbeds at the level of the Danubecesteia spre g-inilta si mertine albiile la nivelul
Floodplain. The other tributaries were not able toLuncii Durarii. Ceilalti afluenti, neputanc
transport the necessary quantity of alluvia and, thustransporta cantitatea de aluviuni necésmmiltarii
remained at a lower level (the alluvia in the Danubepatului de aluviuni Tn acegaritm, au amas la ur
floodplain forming a real obstacle at the mouth of thosenivel ceva mai coborat (aluviunile din Lun
rivers); inevitably, the valleys of those tributaries Dunirii constituind la gura lor un adésat baraj)
became marshes or fluvial limans (Me=a, Glatui, si, inevitabil, vaile acestor aflueth s-au Tnméstinit
Oltina etc.). From this category, only theili@atui sau au devenit limane fluviatile (Mogta,
valley, characterised by special location conditions, didGalatui, Oltina etc.). Din categoria acestora nui
not evolve in the above mentioned direction (nor in thevalea Gilmatuiului, situanduse in condii cu totul
direction in which the big river valleys evolved), but in speciale, nu a evoluat in ditex aceastas( nici in
its own specific form, realizing the big alluvial fan direaia de evoltie a \ailor raurilor mari), ci intre
located in the floodplain, between the Danube (theforma proprie, construind marele agestru din lu
western side of the Bila Flood Plain Meadow) and the cupringt intre Durire (latura vestit a Baltii
eastern side of theaBigan. Brailei) si marginea estica Biraganului.

The form and size of the alluvial faimhe general Forma si dimensiunile agestrului Direcia
west — east direction of theal@atui river suddenly generai vestest a GImatuiului se frange brus
changes southwards, exactly when the river enters theatre sud, chiar la firunderea acestuia in Lun
floodplain of the Danube. Only after another almost 15Dunirii. Abia dupa Tnca aproape 15 kmgi un ocol
km and a marked detour south-eastwards, with verpronuntat atre sud-est, cu meandre foart
sinuous meanders, it loses its waters in the @arli intortocheate, ajungei sse piard in albia Garljei
riverbed (probably the trace of an old river branch),(urma probabil a unui vechi btp lasand in stang
leaving on its left side a surface that is higher ando suprafga mai Tnalt si mai valurita decéat restu
rougher than the rest of the floodplain and the altitude ofuncii, care, in8, coboa# treptat @tre est. Aici
which gets gradually lower eastwards. Here, the Danubalbia majod a Duririi (consideata ca parte
Floodplain (considered as an external, western part ofxterri, vestic, a Biltii Brailei) are o ftime de 7 —
the Bgila Flood Plain Meadow) is 7-8 km wide and 8 km si prezin& douwa trepte, cu doli aspecte
displays two steps, with two different aspects, but whichdiferite, dar care améan, totgi, amandoé Tintru

% We talk about G. M. MurgociL@ plaine roumaine et la Balta du Danul@uide du Congr. Intern. du Pétrgl2907),
Emm. de MartonnelL@ Valachie Paris, 1902), de G. Valsattdmpia Romé&i Bul. Soc. Rom.Geogr. T.XXXVI, 1915).
“ A. Pari — Cursul inferior al Giimgzuiului, An. Inst. Geol. Rom., Vol.ll, 1900, fasc. 1.
® The Gilmatui Alluvial Fan is 15 km long from North to South and 6 km wide, on the most developed sector, on the
alignment of Stncua village.
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remain both totally integrated into the floodplain: totul integrate luncii: la est, in lungul D&mi, o
eastward, along the Danube, there is a low 1 to 4uprafai joasi in care domia depresinile lacustre
kilometres wide surface dominated by the lacustrinecu o ktime ce variaz intre 1si 4 km, iar la ves
depressions; westwards, there is the high step of thieapta Tnak a conului de dejaee al Gilmatuiului
Calmatui alluvial cone, its north-western extremity rising care, in extremitatea lui nonestici, se Tnafa cu
with 5-6 meters above the general level of the floodplairb-6 m, faa de nivelul general al luncii, p&rna 15-
and reaching an absolute altitude of 15-16 meters. 16 m alt. abs.

Rising a few meters above the general level of the T1niltandu-se ciwc&iva metri peste nivelul gener
floodplain, the fan closes the widel@atui valley, al luncii, conul Tinchide valea cea larga
which remains behind it as an old floodplain band,Calmatuiului care Bméane in spatele lui ca osfé de
crossed by many old meanders, typical hooks andunca Tmbatranita, stabatuta de o mufime de
abandoned river branches. Because of the extremelyneandre vechi, de belciuge tipicg de brae
small flow slope and especially at the spring freshetsparasite. Datorii pantei de gargere extrem d
the Gilmatui (which disappears on certain portions, in reduse, mai ales Tn timpul viiturilor de pdéwara,
summertime) generates floods during which importantCalmatuiul (care in timpul verii pe anumite pami
guantities of alluvia are transported. dispare in intregime) produce inumidan timpul

The raised portion located at the mouth of thecdrora sunt transportate mari caatitde aluviuni.
Calmatui is not as smooth as the floodplain usually is, Poriunea iriltata de la guraCalmatuiului nu are
nor does it display a certain uniformity concerning itsnetezimea olhuita a luncii si nici nu prezini o
outline and its general extension. Besides the fact that itniformitate in ceea ce priyie conturul si
bears the traces of several elongated concavities, undextensiunea sa geneialPe 1ang cia este bizdat
the form of old, clogged, long-evolved riverbeds (in de mai multe concaviti mult alungite sub form
some places, they can hardly be seen on the surface), tsor vechi albii colmatatei Tndelung &oluate (in
margin towards the Danube, that slowly disappears iunele locuri abia perceptibile pe supnaf
the depressions of the floodplain, appears vengterenului), marginea ei dinspre Dire, care s
sinuously shaped because of several alternativpierde pe nesimte in depresiunile luncii, apa
advancements and withdrawals. This outline shows notoarte sinuos conturat din cauza mai multc
only a joining between the high and the low parts of thelnaintari si retrageri alternative. Conturul ace:
floodplain, as well as a rapid passage between the twara& nu numai o imbinare intreigile Tnaltesi cele
surfaces, but also a progressive advancement of the faonase ale luncisi o trecere rapidl intre cele doa
(with certain directions of accumulation concentration)suprafeée, darsi o Tnaintare progreséva conului
in the detriment of the low alluvial plain located at its (cu anumite direti de concentrare a acunauii) Tn
margin. Due to the interpenetrations between the lowdauna luncii joase de la marginea sa. Din ce
floodplain and the alluvial fan, the latter one has aintrepitrunderilor dintre lunca jodssi agestru
general lobed shape. It displays four big lobes thatcesta din urthare o formi de ansamblu lobat El
advance more or less towards the Danube angrezint patru lobi mari care Thainteaznai mult
depression portions separate them. Each lobe has twgau mai ptin catre Durire, desprtiti Tntre ei de to
or three secondary lobes (a kind of prolongations omtatea paiuni depresionare. Fiecare lob prezi
advancements that are 1-2 km long and correspond toi sau trei lobi secundari, (un fel de prelungiri
the old riverbeds of thealnatui). The lobed form and Tnaintari de 12 km, care corespund vechilor al
the general aspect of the cone cannot be explaineale Gimatuiului). Forma lobat a conului casi
through the existence of a single simple alluvial fan,aspectul #u general presupun existannu a unu
but through a superposition and juxtaposition of conesingur agestru simplu ci o0 suprapunesé o
and sand banks situated along the old riverbeds that thaxtapurere de conurisi de grinduri de mal dil
Calmatui successively abandoned (Fig. 1). lungul vechilor albii ale @matuiului parasite

On five of the seven prolongations of the lobes (onsuccesiv (Fig. 1).
their edge), there appeared and subsequently developed De remarcat & pe cinci dintre celesapte
certain villages: &hcua, Stanca, Poliz®, Gura  prelungiri ale lobilor (la extremitatea lor)asfixat si
Calmatui, Bertati, which mark the alluvial fan's dezvoltat cate un sat: #icua, Stanca, Polizé,
extremity towards the Danube. The presence of th&ura  Gilmatui, Bertsti, care  marcheaz
villages shows the fact that theil@atui alluvial fan  extremitatea dinspre Dére a agestrului. Prezex
generated favourable conditions for the human arrival andatelor arai ca agestrul Glmatuiului a creat condii
settlement very close to the resources of the Flood Plaifavorabile pentru ftrundereasi stabilirea omului
Meadow and of the Danube, avoiding to some extent theat mai aproape de resurselaltB si Dunarii,
damages periodically generated by the outflows of theevitdnd in oarecare #&sur, mai ales neajunsuri
Danube, during a time when the hydrological arrangemertaduse periodic de réssirile Durdrii, intr-o vreme
works were out of the question. cand nu se putea pune problema unor anienaj

The structure and the formation of the alluvial  Constityia si formarea agestruluiFaptul & avem
fan. The fact that we deal with an extended detritus  de-a face cu un intins con de deje@ste dovedit,
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Fig. 1 The Alluvial fan of the Gilmaitui / Agestrul Calmatuiului
1. the 10-12 m terrace; 2. aeolian sands, dunes; 3. alluvial fan; 4. the limit of the cone; 5. abandoned riverbed; 6. the
floodplain covered with grass and reaeeold, abandoned riverbeds. /
2. terasa de 10 -12 m; 2. nisipuri eoliene, dune; 3. agestru; 4. limita conului; 5.aaflsigip6. lund Tnierbatasi cu stuf;a-e
albii vechi girasite.
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cone is proved, on the one hand, by the outer aspect pie de o parte, daspectul exterior al acestei fori
this landform and by the presence of certain oldde reliefsi de prezera unor vechi cursurigpasite
watercourses abandoned by thé&ln@Gtui river and de Gilmatui dispuse radiar pe con, iar pe dea.
radically disposed on the cone, and, on the other hangharte de constitia litologica si de diferenele care
by the lithological constitution and by the differences apar intre alftuirea litologic a agestruluki cea &
between the lithological structure of the alluvial fan luncii de la marginea sa.
and that of the floodplain situated on its edge. lata, comparativ, dods deschideri situate pe un
For example, a comparison can be made bet  profil cu diregie NV-SE, intre Cuza Vadsi est
two openings located on a profile with NBE Polizesti, una situat in potiunea joas a luncii (in
direction, between Cuza Vo@nd Est Polizgi, one of depresiunea Cenaru), iar cealalt mai la vest, n
them located in the lower part of the floodplain (wit conul de dejege al Gilmatuiului (aproape de
the Cengaru depression) and the other westwaoiis marginea sa estig.
the Gilmatui debris cone (near its eastern margin). Intr-o sipatura de la est de Polizg (Fig. 2, B)
In an excavation situated eastwards of Pgii£Eig. profilul este format, Tn partea superidadintr-un
2, B) it can be seen how the upper part of the profile i®rizont negru, compact cu resturi daédacini de
represented by a black, compact horizon, with remnantplante acvaticei cu cochilii, gros de 0,6 0,8 m
of roots of aquatic plants and shells. This horizon is 0.6reprezentandun sol tipic pentru faza final din
0.8 m thick and represents a soil that is typical for theevoluia unui lac cénd acesta este invadat
final phase of a lake evolution, when it is invaded by thevegetaie. Sub orizontul superior se&igesc nisipur
vegetation. Under the upper horizon, there are yellowistiutoase ¢glbui, fara o anumii stratificgie, cu
silty sands, without certain stratification, with frequent frecvente treceri laterale, un depozit aluvio
lateral transitions, representing an alluvial deposit that igpropriu albiei Dudrii.
typical for the Danube riverbed. Caracteristicile litologice din profilul descris
The lithological features of the above-described profileintalnesc in Tntreaga suprgifgoasi de la est de sate
are encountered within the entire low surface locatedstancua, Stanca, Polizd. De remarcat, totodat si
eastwards of the villagesaBtua, Stanca, and Polige faptul G pe masura inairdrii din lunca joad catre
At the same time, it is to be noticed the fact that with theconul Gilmatuiului, orizontul de dasupra prezi#t pe
advancement from the low alluvial plain towards thelangi un procent mai mare de nisip, 0 schimbaiaiti
Calmatui alluvial fan, the upper horizon displays a highera culoriisi o solificare din ce in ce mai TnairtaSpre
proportion of sand and an obvious change of colour, asdificare, prezetitn si al doilea profil (A) situat [
well as a more and more advanced paedogenesis. In ordeord de satul Polizé.
to become clearer, we also present the second profile (A), Patura de sol cergiu nisipos, in grosime de 60-

located northwards of Poligevillage. 70 cm, acoperun depozit de nisipafpui, foarte fin,
The grey sandy soil layer, which is 80-cm thick, lutos, micaceu, cu lentile mai argiloage mai
covers a deposit of yellagh sand that is very fine, sillt  Tnchise la culoare. In adancimg schimhk treptat

micaceous, with more clayish and darker lens. Theonstituia, devenind mai lutos, cu lentile misi
deposit gradually changes its structure with the depthntercalaii fine, cu un cofinut mare de mit
becoming more silty, with small lens and fine Grosimea variazdle la 2 la 3 m. Sub el se afin alt
intercalations, with a high mica content. The thicknesslepozit, mai nisipos, (dar tot foarte fin), care ai
varies between 2 and 3 meters. Under this deposit thegeosime mult mai mare. In alte profile cu #lare
lies another one, which is sandier (but also very fine) andseninatoare, in orizontul al doilea apar un
much thicker. In other profiles with similar structure, inintercalaii mai cenyii cu gosimi ce variazintre 15
the second horizon there appear certain g si 25 cm ce par a fi urmele unor inceputuri
intercalations that are 15 to 25 cm thick and seem to tsolificare Tn condiile unei f&ii de tranziie intre
traces of an incipient paedogenesis process, taking plasaprafeele depresionare lacustgg cele de lung
in the conditions of a transition band between thénailtati, foarte rar acoperite de @agFig. 2).
lacustrine depression areas and the high alluvial plain Aparitia unei astfel de stratifici corespunde ntru
ones, that are very seldom covered by water (Fig. 2).  totul condiilor de la periferia  agestrului
The appearance of such a stratification correspond€almatuiului, adi@ acolo unde s-a produs inaintarea
entirely to the conditions from the lower part of the lui in detrimentul depresiunilor din luic
Calmatui alluvial fan, i.e. exactly where it advanced in  Intr-o deschidere in malul Darii (bratul Pasca)
the detriment of the floodplain depressions. din dreptul satului Sncua (Fig. 3) in partea
An opening in the Danube bank (the Pascasuperioai se obser¥ predominarea materialului
branch), near the village ofdatua (Fig. 3), shows, at nisipos cu intercalé de solificare incipierit. Este o
the upper part, the prevailing sandy material, withconstituie aseminitoare cu cea obsendatin
intercalations of incipient soil formation. This deschiderile din agestrul a@natuiului unde au
constitution is similar to that noticed in the openingspredominat acumdtile nisipoase Tn momentele de
from the Gilmatui alluvial fan, where the sand ape mari.
accumulations at high waters prevailed.
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Fig. 2 Profile in the Gilmaitui cone (A) and in the depression located on its margin (B), northwards of Polige
Profile A. 1. gray — brown sandy soil; 2. fine, silty, micaceous yellowish sand with grey-yellowish silty lens; 3. fine grey-yellowish sar
with fine, silty intercalations; 4. grey alluvial sand; a. 20 to 25 cm thick grey intercalation that seems an incipient soil formation.
Profile B. 1. black horizon of compact marsh soil; 2. yellowish silty sands without a certain stratification; 3. grey sand
Fig.2 Profil la nord de Polizati Tn conul Calmatuiului (A) si Tn depresiunea de la marginea lui (B)
Profilul A. 1. sol cengiu — brun nisipos; 2. nisipatbui fin, lutos, micaceu, cu lentile lutoase cengaglbui; 3. nisip fin ceniu-
galbui cu intercaldi fine lutoase; 4. nisip aluvial cegiu; a. intercalde cengie de 20 — 25 cm ce pare un inceput de solificare.
Profil B. 1. orizont negru de sol compact de gtitei; 2. nisipuri galbene lutoasérf o anumitastratificgie; 3. nisip cengiu

Fig. 3 Profile in the Danube riverbank, 400 m upstream of Sincuta

landing place

1. horizon of fine, grey, micaceous sand, poorly stratified, specific to all

banks that have recently been alluviated; 2. grey soil with fragments of shells
3 . (typical for the bottom of a pond or marsh, denoting an incipient stage of soil
formation); 3. grey — yellowish sandy silt; 4. black soil that contains remnants
of shells (if dried, it becomes very hard and compact, while moist it is
plastic); 5. yellow compact silt that feels greasy; if dried, it cracks into big
parts; it is sandy at the upper part; 6. gray compact silt with yellowish veins
and stripes, which contains limestone concretions; if dried, it cracks and
becomes very hard. It continues under the level of the Danube.
Fig 3 Profil Tn malul Dunarii la 400 m amunte de debarcaderul Stncuta

: ; 1. Orizont de nisip fin, cegiu micaceu, slab stratificat, specific tuturor
! malurilor recent aluvionate; 2. sol canwcu fragmente de cochili (de fund, de
balti sau mlatina indicand un stadiu incipient de solificare); 3. lut cgmu
galbui, nisipos; 4. sol negru, cu aimut de sframituri de cochilii. (Prin uscare

o devine foarte targi compact, iar umed este plastic); 5. lut galben compact
¢ 21 s 3 unsuros la pifit, care prin uscare, crafin budti mari, in partea supericgaeste
e S T nisipos; 6. lut cengu, compact cu vingi dungi gilbui, ce cofine concr@uni
e . ¥ calcaroase prin uscare ciiag devine foarte tare. Se contihsub nivelul
Durarii.

The important extent of the alluvial fan and the Intinderea mare a agestruluisi prezena
presence of numerous abandoned riverbeds on itaumeroaselor albii gyasite in cuprinsul lui arétca
surface show that this landform did not appear all ofel nu s-a format dinto- dati, ci treptat pe risura
the sudden, but gradually, along with the anastomosisnastomodrii si colmaérii albiilor mai vechi si,
and the clogging of the older riverbeds and, at thetotodat, a crerii altor albii Tn potiunile mai joase
same time, with the formation of new riverbeds in theDin aceast cauz forma agestrului apare lolaatiar
lower areas. This is why the form of the alluvial fan pe fiecare dintre prelungirile lui se poate obse
appears lobed and on each of its prolongations it cagéate un curs vechi, care, prin aluvionare, a avut
be noticed an older course, which built the respectivede constructor al p@unii respective. Dup gradul
area through alluviation. Taking into account the de colmataresi de estompare ultericara vechilor
degree of clogging and of subsequent fading of thecursuri, dug gradul de dezvoltare a solurilor
old water courses, the degree of soil development ircondtiile lipsei inundaiilor, dupa altitudinea si
no-flooding conditions, the altitude and the aspect ofaspectul fiegrui grind construit dex lungul albiilor
every sand bank built along the riverbeds that weresuccesiv prasite au putut fi recunoscutdiferite
successively abandoned, it was possible to recognizstadii de evoltie (de vechime) ale cursurilor vec
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different stages (age stages) in the evolution of the oldn funcaie de aceste stadii de evoli sa putut
watercoursé€s Depending on these evolution stages, itstabili ¢ deplasarea @matuiului s-a ficut de le
was established the fact that th@r@atui river moved  nord la sud, conul Tn ansamblul lui formanski-in
from the north to the south, the cone being formed oretape atat prin suprapunerea, g&irin juxtapunerei
stages both through the superposition and theunor grindurisi conuri secundare.
juxtaposition of some sand banks and secondary Cea mai veche albie se poate recybmain
The oldest riverbed can be recognized in thediregia satului Tufgti, pe sub fruntea terasei de
direction of Tufati village, under the terrace scarp Cuza Vod. Cum era normal, &@matuiul, initial, Tsi
from Cuza VodaAs it was normal, the &matui river mertinea cursul conform pantei generale
initially maintained its course northwards, in terenului, @tre nord. Dup ce si-a construit ur
accordance with the general slope. After building theprim agestru in dreptul fostului sat Schei, ci
first alluvial fan near the former Schei village, which apoi, l-a Tmpiedicat  se merina pe acelsi traseu,
subsequently hindered it from maintaining the samerdul sa deplasat (desigur Tn timpul unor viitu
path, the river advanced (during the freshet periods, o€atre potiunea imediat vecih mai joas situat
course) towards the neighbouring low area, locatedmediat mai la 8d, care 1i permitea (prin par
immediately to the south, thus being able to have nevioarte redus) noi divadiri.
divagations (due to the very small slope). Noul traseu s fixat, astfel, Tn dirata satelol
Thus, the new path was established on theStincua si Stanca (b, c), continuand opera
direction of Sincua and Stanca villages (b, c), construire si largire a conului. Depresiune
continuing the process of building and enlarging the fanprobabil, mai pronutati, de aici a impu
The probably more emphasized depression that th€almatuiului o mai Tndelungat mentinere pe aces
Calmatui river encountered here forced the river to traseu. Divagrile cursului pe noul con secundar
maintain this track for a longer period. The divagationsformare au fost ceva mai accentuate asttella
of the course on the new secondary cone that was beingest de Sincua se obse foarte clar cum curst
formed were more increased, so that westward oprincipal sa impirtit (sau a folosit) in patru s¢
Stincua it can be very clearly noticed that the maincinci brge secundare, asemenea tblar dintro
course divided into (or used) four or five secondarydelti. Important este faptulacdin agiunea lor de
branches, just like the branches in a delta. It is wortraluvionare au rezultat lobii secundari ai coni
mentioning the fact that their alluviation action principal pe care sunt fixate sateleai&iua si
generated the secondary lobes of the main cone, o8tanca.
which Stincua and Stanca villages are fixed. Ulterior, cursul Glmatuiului si-a continua
Subsequently, the course of tha&lrGatui continued  mutirile catre sud Tn direga satelor Polizgi si
to move southwards, in the direction of Pdaiizand Bertesti construind cea mai néparte a conuluia.
Bertssti villages, building the most recent part of its Partea conului din dreptul cursului actual
fan. The latest part of the cone is that bordering theCalmatuiului este cea mai nauin timpul formirii
present course of theilthatui. During its formation (at  ei (la inundaile mari) Gilmatuiul a regit sa treac
high floods), the @matui advanced even more si mai la sud, dincolo de marginile conul
towards the south, beyond the edges of the fan, andjungand &si duca apa paa in depresiunile Mihe
carried its water all the way to Mihai Bravu and Bravu si Coscovata folosind probabiki traseele
Coscovata depressions, probably also using the paths afnor brae vechi sau unele garle.
some old branches or some brooks. Printro contindk deplasare are dreapta
Through a continuous movement towards the right,Calmatuiul a ajuns ca de la un curs SV-NEvest-
the Glmatui replaced its SW-NE and west-east est & curga pe diretia nordsud, contrar pantt
course with the north-south flow direction, which is generale a luncii Dumii (Fig. 1).
contrary to the general slope of the Danube Formarea unui agestru atat de ntina gutut
Floodplain (Fig. 1). realiza numai in condile unor aluviorari excesive
Such an extended alluvial fan could only havecare au determinat odhare a terenului mai rapic
been built in the conditions of some excessivesi mai puernici decét Tdltarea produs de Durire.
sedimentations, which led to a more rapid and moreAceasta Tnseaninca pentru Glmatui, condtiile de
important rising of the terrain than the rising transportsi depunere au fost total diferite de cele
generated by the Danube. This means that for theare le are in prezent acest rAu cu un curs anem
Calmatui, the transportation and deposition conditionsmulte meandresi brate pirasite, Tn mare part
were totally different than the present-day ones, whichinmlastinite si cu o putere de transport foarte i
show a river with a weak course, with many meandershiar la debitele de pridvara.
and abandoned branches that were turned to marshes Aceste caractere sunt proprii tuturor raurilor
for the most part and with very low transportation obagia ih campiesi cel mult in dealuri, rauri c

® The completion of the research and the clearer recognition of the past features (through the deciphering of the pres
situation) was also realized through the study and the interpretation of the aerial photos).
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power even during the spring. albiile Tnmkstinite si vaile anastomozate ¢
These characteristics could be applied to all riversaluviunile Durdrii. Dar Calmatuiul, pentru &
that have their sources in the plain or in the hilly construi marele & agestru, a trebuit at
regions; their riverbeds show a marshy character anéunctioneze (cel ptin temporar) ca un rau vigurt
their valleys are anastomosed by the alluvia that theu un debit marai o vitez suficient de sporit
Danube brings. Thedlnatui had to function (at least pentru a putea transporta materialele din car
for a period) as a forceful river, with high flow and patrunderea in lunca Ddnii (unde panta seeduce
with sufficiently high speed in order to be able to simtitor iar viiturile au format un adévat bara]
transport the material used to build its great cone asezonier) a construit marelgéuscon.A fost, sgadar,
the entrance to the Danube Floodplain (where thenecesar, un aport de @mai ales in momentele «
slope decreases significantly and the freshets formed maxima turbiditate a apelor cand devenea po4i
real seasonal barrage). Thus, an important water quantity transportarea unor mari cartitde aluvuni. Un
was necessary, especially during the periods ofastfel de aport de &pnu se putea realiza decét
maximum water turbidity, when it was possible to timpul marilor viituri de prinivara cand o parte di
transport important quantities of alluvia. Such a bigapele BuZului revarsate peste campia de la sud
water contribution could only have been obtained duringorasul Buziu Tsi cautau vad de scurgereitce albia
the high spring freshets, when part of the water of theCalmatuiului.
Buzu river flooded the plain southwards of Buzity Problema trecerii apelor Baalui catre Calmatui
and searched flow paths towards tlag@Gtui riverbed. a fost in@ de mult demonstratde ctre A. Pad si
The passage of the water of the Buzowards the  G.Valsan mai alesacfenomenul, accidental, a fost
Calmatui was established by A. Paland G. Valsan a cunoscut ca activ péra inceputul secolului al XX-
long time ago, especially given the fact that thdea. Campia jodsde la periferia conului de dejge
phenomenon was known as active (though accidentallyl Buziului (creat la igirea acestuia din regiunea de
happening) until the beginning of the"™@entury. The dealuri) corespunde géi de divagare (cu caractere
low plain located at the periphery of the Buzletritus de subsidetd) in care supratele de impistiere a
cone (built at the river's exit from the hilly regio apelor la viituri sunt foarte Tntinse, iar schiinie
corresponds to the divagation stripe (with subsidencde albii, foarte frecvente. In cuprinsul ei, apele
character) on which the surfaces of water dispers@8uziului, degisindusi matca objnuita, au putut
during the freshets are much extended and the riverbédarte yor s trea@ spre Glmatui, ducand o dat
changes take place very often. On this expanse, the watar ele mari cantiti de aluviuni. Trecerile repetate
of the Buzu river surpassed the normal riverbed and wasle apelor Buaului pe albia Glmatuiului dovedesc
able to advance towards tha&li@atui, carrying with it ca actualul curs este un vechi curs al Buimi,
important quantities of alluvia. The repeated passages pfirasit intr-o epoé relativ recert si explica Tn
the Buau water on the &matui riverbed prove that the suficien masui@ condiiile si posibilititile de
present course represents an old flow path, relativeliormare a conului din Balta Darii. De asemenea,
recently abandoned by the Buz and explain araf ca schimbirile succesive de albie din cursul
sufficiently the conditions and possibilities that led to thanferior al Gilmatuiului si mai ales din paiunea sa
building of the cone located in the Danube Flood Plaime varsare au fost determinate Tn primul rand de
Meadow. Moreover, they show that the successivaportul de aluviuni din timpul repetatelor |ege
riverbed changes that took place on the lower course dintre Buzu si Calmatui.
the Gilmatui, and especially on the river mouth area,
were firstly determined by the alluvia contribution during
the repeated connections between theaBuand the
Calmatui rivers.
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IDENTIFICATION OF QUATERNARY FLUVIAL TERRACES IN HUNGARIAN SAMPLE
AREA USING STATISTICAL ANALYSIS OF GEOLOGICAL DRILLINGS
AND DIGITAL ELEVATION MODELS

IDENTIFICAREA TERASELOR FLUVIATILE CUATERNARE TN ZONA UNGARIEI
FOLOSIND ANALIZA STATISTICA A FORAJELOR GEOLOGICE S| MODELE DE

ELEVATIE DIGITALA

Titusz BUGYA!

Abstract: Identification of fluvial terraces has a great importance to create right theories of the evolution
of a given river. Recognition, identification of these terraces is a classical task of geomorphology. High-
resolution topographic maps, field experiences, probing are needed in this kind of work.

Method showing in my presentation uses other routines. This method is based on the DEM (digital
elevation model) and on the analysis of databases of geological boreholes of the sample area.

The first step was the derivation of peaks of sample area using DEM scaled 1:50,000.

The second step was the statistical analysis of dispersion of elevations of peaks within the sample area.

In the third step, I derived the thickness of the Quaternary bed and the locations of Quaternary fluvial
gravels and loess.

The fourth step was the common statistical analysis of elevation classes of peaks derived from DEM and
of the distribution of borehole's elevation data.

In the fifth step, | searched for elevation classes wherein at least two of the attributes below had a local
maximum: thickness of the Quaternary bed, occurrence of the Quaternary gravels, occurrence of the
Quaternary loess, number of peaks.

These classes, as the control examinations show on control areas, correspond to the terraces found by
classical geomorphologic methods.

The terraces from the Tokaji hills were recognized and published using the presented method.

Keywords: DEM, fluvial terraces, quaternary, statistical analysis, geological boreholes.
Cuvinte cheie: MDE (model digital de elevatie), terase fluviatile, cuaternar, analiza statistica, foraje

geologice

1. Introduction

Searching for fluvial terraces is a classical task of
geomorphology. The tools of this work also belong to
classical geomorphology. On the one hand, detailed
field experiences present a great importance,
especially when it is about searching for fluvial
sediments and fluvial gravels. At the same time, the
geomorphologic map of the area must be drawn
extremely precisely. In order to draw this map,
researchers need a detailed base map (usually a
topographic map), if possible at a scale of 1:10 000.
The geomorphologic map will be drawn by hand,
using the contour lines of the base map. There is no
doubt that this “classical” method works well, as it
was used and, thus, verified, in many papers and maps
realized in the last hundred years.

There are a few problems related to drawing this
kind of map.

- The mapping and surveying could be a very

1. Introducere

Identificarea teraselor fluviatile reprezinta un scop
clasic al geomorfologiei. Mijloacele prin care se
realizeaza aceasta cercetare apartin tot geomorfologiei
clasice. Pe de alti parte, cercetarile detaliate in teren
prezinta 0 mare importanta, mai ales atunci cand este
vorba despre identificarea sedimentelor fluviatile, n
special a pietrisurilor. De asemenea, harta
geomorfologica a regiunii trebuie trasatd cu mare
precizie. Pentru a trasa aceastd hartd, cercetatorul are
nevoie de o harta de baza detaliati (de obicei, harta
topografica), la scara de 1:10 000. Harta geomorfologica
va fi trasata manual, folosind liniile de contur ale hartii de
baza. Este cert ca aceasta metoda ,,clasica” este adecvata,
fiind folosita si astfel verificata in foarte multe lucrari si
harti realizate in ultimii o suta de ani.

Exista totusi o serie de probleme legate de
realizarea unei astfel de harti.

- Trasarea hartii poate fi 0 munca foarte obositoare
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fatiguing and very long-time work.

- Important studies have to take into account
unique levels (possible terraces), while the researchers
who analyse smaller areas usually use qualitative and
not quantitative arguments and the result could be
very subjective. The method presented below gives a
possible solution to this problem (or at least a part of
problems), as it uses spatial informatics processes and
databases of geological drillings.

The sample area for testing the presented method
was the terrace system of the Tokaj Mountains,
situated in North-east of Hungary, in the
neighbourhood of the Bodrog river. The terraces from
the eastern side of the Tokaj Mountains are poorly
known, because nobody has explored the complete
terrace-system. Only a few terraces are known, only
in a few regions. This is because of the fact that this
terrace system is much denuded; hence, the
recognition of the possible terraces is very doubtful.
While younger terraces can be identified easily, the
recognition of older ones is impossible and the
identification of the unique terraces is a complicated
problem even on field.

In order to verify the method presented in this paper,
I have analysed some other terrace systems, namely in
the Gerecse Mountains, the Visegradi Mountains and the
Pest Plain, all terraces of the Danube.

2. Methods

2.1. Base thoughts

The applied method is based on two fundamental
ideas. On the one hand, we must analyse the relief and
the distribution of elevation of peaks within the sample
area. On the other hand, we must analyse the data of all
the geological drillings from the sample area. The
essence of these fundamental ideas is as it follows.

It is sure that the terrace system of the sample area
is so denuded that it cannot be identified by
conventional geomorphologic methods. In this case,
there is a good chance of drawing the terrace levels by
the multiple occurrences of the gravel horizons, loess
horizons, peak levels, and extremely thick quaternary
horizons. If more of the above-mentioned horizons
appear in the same elevation class, the probability of
identifying a terrace level is greater.

a) If the evolution of the sample area is without
terraces, then the distribution of the elevation of the
peaks will probably be stochastic. If the surface can
be compartmentalized to different levels, it will
probably be reflected in the distribution of the
elevation of the peaks and, in this case, the
distribution should be measured.

For example, if terrace levels are (above the sea
level) 130, 150, 180, 200 m, it means that these levels
were ancient floodplains of the river. Hence, these levels
were originally flat, mildly undulate surfaces. After the
rising, the ancient floodplain became a terrace. Erosion
damaged immediately this ancient floodplain, the
present terrace, and cut deep trenches in the surface.
These trenches developed into small valleys. By the end
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si de durata.

- Realizarile de anvergura trebuie sa ia in calcul
niveluri unice (posibil terase), In timp ce cercetatorii
care studiaza areale mai restrnse se bazeaza pe
argumente calitative, nu cantitative, iar rezultatul poate
fi unul foarte subiectiv. Metoda prezentata mai jos da o
posibila solutie la aceasta problema (sau, cel putin,
partial), folosind procese informatice si bazele de date
ale forajelor geologice.

Pentru testarea acestei metode a fost ales sistemul de
terase din Muntii Tokaj, situati n partea de nord-est a
Ungariei, n apropierea raului Bodrog. Terasele de pe
latura estica a Muntilor Tokaj nu sunt foarte cunoscute,
deoarece nimeni nu a studiat sistemul de terase complet.
Se cunosc foarte putine terase, in foarte putine regiuni.
Aceasta se datoreaza faptului ca sistemul de terase este
foarte denudat, iar recunoasterea posibilelor terase este
extrem de Tndoielnica. Tn timp ce terasele mai noi pot fi
identificate destul de usor, identificarea celor mai vechi
este aproape imposibila, iar terasele unice reprezinta o
problema chiar si in teren.

Pentru a verifica metoda prezentatd in aceasta
lucrare, am analizat alte sisteme de terase, si anume,
cele din Muntii Gerecse, Muntii Visegradi si Campia
Pestei, toate acestea fiind sistemele de terase ale
fluviului Dunarea.

2. Metode

2.1. Idei de baza

Metoda aplicatdi a avut la baza doua idei
fundamentale. Pe de o parte, necesitatea analizarii
reliefului si a distributiei altitudinii varfurilor in zona
studiata. Pe de alta parte, necesitatea analizarii datelor
tuturor forajelor geologice din zona. Esenta ideii
fundamentale pe care m-am bazat este redata mai jos.

Este cert ca sistemul de terase din zona analizata
este atat de denudat ncét terasele nu pot fi identificate
prin metode geomorfologice clasice. Tn acest caz,
existd posibilitatea de a trasa acest sistem prin
folosirea orizonturilor multiple de pietrisuri, a celor de
loess, a nivelurilor altimetrice ale varfurilor, precum si
a orizonturilor cuaternare, care sunt extrem de groase.
Cu cét avem mai multe orizonturi din cele mentionate
la acelasi nivel altimetric, cu atat probabilitatea de a
avea un nivel de terasa este mai mare.

a) Dacia n zona analizatd nu ar fi existat terase,
atunci, probabil, distributia altitudinii varfurilor ar fi
fost conjuncturala. Daca suprafata poate fi
compartimentatd Tn niveluri diferite, se va reflecta
probabil in distributia altitudinala a varfurilor si, n
acest caz, distributia ar trebui masurata.

De exemplu, daca nivelurile de terase (deasupra
nivelului marii) sunt la 130, 150, 180, 200 m, aceasta
Thseamna ca aceste niveluri au fost vechi lunci ale
rului. La origine, aceste niveluri au fost suprafete
plane sau usor ondulate. Dupa ridicare, vechea lunca s-
a transformat in terasa. Eroziunea a afectat aceste foste
lunci, terasa prezentd, si a dus la aparitia unor ravene
adanci pe suprafata sa. Aceste ravene s-au transformat
in mici vii. La finalul acestui proces, terasa va fi



of this process, the terrace will be destroyed and there
will remain only peaks. So, in the present, these peaks
show the original surface of the terrace. Eventually,
these terrace levels (130, 150, 180, 200 m) now exists as
peaks at the same levels. Therefore, for example, there
will be more peaks around 130, 150, 180 and 200 m, as
in other elevations (Fig. 1.).

distrusa in intregime, ramanand numai anumite varfuri.
Astfel, nivelul acestor varfuri indica fostul nivel al
terasei. Asadar, terasele (130, 150, 180, 200 m) apar in
prezent la acelasi nivel cu cel al varfurilor. Totusi, la
fel ca in exemplu, trebuie sa existe mai multe varfuri la
altitudini de circa 130, 150, 180 si 200 m, la fel ca in
cazul altor elevatii (Fig. 1.).

Fig. 1 Evolution of a fluvial terrace. A — Fresh terrace surface; B — young but not fresh terrace with deep trenches; C —
small valleys on mature terrace surface; D — deep valleys, disjunctive surfaces and peaks on senile terrace; E — end phase
of terrace, isolated peaks shows only the level of ancient terrace /

Fig. 1 Evolutia teraselor fluviatile. A — Suprafata de terasa noua; B — Terasa recenta, dar nu noua cu santuri adanci; C —
Vai mici pe suprafata teraselor mature; D — Vai adanci, suprafete disjunctive si varfuri pe terase foarte vechi; E — Sféarsitul
fazei de terasa, varfurile izolate indica doar prezenta nivelului celor mai vechi terase.

b) Terrace levels of a terrace system can be
recognized by the extreme thickness of Quaternary
sediments. Therefore, the analysis of the geological
drilling databases can help to identify terrace
levels. As there are many geological drillings in
Hungary, this analysis should be successful. The
drillings that cross gravel or loess beds display a
great importance because both can be indicative of
a terrace. Naturally, the gravels cannot be found at
the same elevation, but the statistical analysis of the
distribution of the elevation of the gravel and loess
indicates horizons (if exists) wherever gravels or
loess appear more often than as in the other levels.
There is only one important restrictive factor,
namely we must be sure that gravels date back to
the Quaternary. If such a horizon is found, it can be
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b) Nivelurile de terase apartinand acestui
sistem pot fi recunoscute datoritd grosimi extrem de
mari a sedimentelor cuaternare. Cu toate acestea, si
baza de date a forajelor geologice poate fi folosita
pentru identificare. Deoarece Tn Ungaria exista foarte
multe foraje geologice, aceasta analiza se poate face
cu succes. Forajele care traverseaza straturile de
pietrisuri si nisipuri prezinta mare importanta
deoarece pot reprezenta un indiciu in identificarea
teraselor. Tn mod normal, pietrisurile nu se pot gasi
la aceeasi nivel, dar analiza statistica a distributiei
altitudinii la care sunt localizate pietrisurile si loessul
trebuie sa indice o serie de orizonturi (daca acestea
exista) unde acestea par mai frecvent si mai abundent
decét la celelalte niveluri. Exista numai un factor
restrictiv. important si anume, trebuie sa avem



an indicative of a terrace, but is does not surely
prove its presence. Loess is also important, on the
one hand, because it can help to correlate different
horizons and, on the other hand, there can be
terraces without gravels or any other Quaternary
fluvial sediments. In this case, the loess bed itself
may imply a terrace.

¢) The two fundamental ideas mentioned above
must be examined together. It is necessary to analyse
the correlation between the most often peak levels and
the gravel and loess horizons, these partial results
being rendered in one table. Thus, the levels where
two or more maximum occur together, could be
recognized.

2.2. The detailed applied methods

In order to analyse the geological drillings, the data set
must contain at least: location of the drilling; elevation of
the drilling above sea level; depth of the drilling;
thickness of the Quaternary bed; are the Quaternary
sediments represented by gravel and/or loess?

In Hungary, the volumes of the “Databases of the
Geological Drillings in Hungary” contain these data
(published by MAFI, Hungarian State Institute of
Geology). | used only the drillings which crossed the
complete Quaternary deposits. The steps of the study
are rendered below.

- Classification of the drillings by elevation. We
have to create equal elevation classes (for example, by
10 meters) and each drilling has to be included in the
adequate class.

- Elevation class by altitude class:

- we must calculate the average of the thickness of the
Quaternary beds;

- we must summarize the number of drillings with gravel;
- we must summarize the number of drillings with loess.

- From the digital elevation model of the sample
area, we must derivate the number of peaks by
elevation classes.

- We have to determine the elevation classes
where there is a local maximum of: thickness of
Quaternary sediments; number of peaks; ratio of
drillings with gravels; ratio of drillings with loess.

- The results of the analysis must be included in
one table. On the first column of the table we write the
elevation class, while in the next 4 columns, the
attributes mentioned above.

- All elevation classes take as many units as many
local maximum it has. In the last column, there can be
noticed the sum of units. As the verification within the
controlled area shows, the distribution of the values of
these sums can be well correlated with the terrace levels.

For the spatial analysis | used the GRASS 6.3
spatial informatics program system and Linux
operating system. The r.param.scale (written by J.
Wood) is a part of the GRASS. R.param.scale is able
to assort the main geomorphologic parameters of a
surface: planar, pit, channel, pass, ridge, peaks. After
running r.param.scale, we must reclassify the results
and select the peaks.
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certitudinea ca aceste pietrisuri sunt cuaternare. Daca
se identifica un astfel de orizont, acesta poate fi
considerat un indicator al unei terase, dar nu
dovedeste cu certitudine prezenta sa. Loessul este si
el important pentru ca ne poate ajuta sia corelam
diferite orizonturi, iar pe de alta parte, pot sa existe
terase fara pietrisuri sau alte sedimente fluviatile
cuaternare. Tn acest caz, stratul de loess poate indica
prezenta unei terase.

c) Cele doua idei fundamentale prezentate trebuie
examinate Timpreuna. Trebuie facuta o analiza pe baza
corelatiei dintre cele mai frecvente niveluri altimetrice
ale varfurilor si orizonturile cu pietrisuri si loess,
rezultatele partiale fiind trecute intr-un singur tabel.
Astfel, pot fi identificate nivelurile de terase unde se
produc doua sau mai multe maxime.

2.2. Metodele aplicate prezentate detaliat

Pentru a analiza forajele geologice, baza de date
trebuie sa contind cel putin urmatoarele date:
localizarea forajului; altitudinea deasupra nivelului
marii la care acesta s-a efectuat; adancimea forajului;
grosimea stratului cuaternar; daca sedimentele
cuaternare sunt reprezentate de pietris si/sau loess?

In Ungaria, volumele ,,Baze de date ale forajelor
geologice din Ungaria” contin aceste date (publicate
de MAFI, Institutul de Stat Ungar de Geologie). Am
folosit numai acele foraje care traversau complet
depozitele cuaternare. Etapele de lucru sunt redate mai
jos.

- Clasificarea forajelor in functie de altitudine.
Trebuie create clase de egala altitudine (de exemplu,
din 10 in 10 m) si fiecare foraj trebuie inclus in clasa
adecvata.

- Clasa de altitudine in functie de Tnaltime:

- trebuie facuta media grosimii stratelor cuaternare;
- trebuie facuta suma numarului de foraje cu pietris;
- trebuie facuta suma numarului de foraje cu loess.

- Cu ajutorul modelului de elevatie digitala a zonei
analizate trebuie sa rezulte numarul de varfuri pe clase
de altitudine.

- Trebuie determinate clasele de altitudine unde se
inregistreaza un maxim de: grosime a sedimentelor
cuaternare; numar de varfuri; raport al forajelor cu
pietrisuri; raport al forajelor cu loess.

- Rezultatele analizei trebuie incluse intr-un tabel.
Tn prima coloani se trece clasa de altitudine, iar in
urmatoarele 4 atributele mentionate anterior.

- Toate clasele de altitudine au tot atatea unitati
cate puncte locale de maxim se inregistreaza. In ultima
coloana se poate observa suma unitatilor. Asa cum
indica verificarea facuta, distributia valorilor acestei
sume poate fi corelata cu nivelurile de terase.

Pentru analiza spatiala am folosit programul
GRASS 6.3 si sistemul de operare. Scara parametrului
r. (scrisa de J. Wood) este parte a programului
GRASS. Aceasta poate corela principalii parametrii
geomorfologici ai unei suprafete: plana, deschidere,
canal, trecatoare, culme, varf. Dupa rularea
programului, este necesara o reclasificare a rezultatelor



It is very important to understand that these peaks
may not look like “peaks” in the area. These peaks do
not have equal altitudes with the peaks from the
classical topographic maps. These “peaks” are points,
where from the surface inclines to all directions. So,
most of them are not part of any level. These peaks
simply evolved stochastically due to general erosion.
Therefore, it is possible to separate the peaks, which
belong to a level, according to their extreme
frequency in several elevation classes. These peaks
may be residuals of an ancient surface, maybe of an
ancient floodplain.

2.3. Scale

How to choose the scale? Naturally, the greater is
the better, but the computing capacity is not endless.
As my experience shows, a scale of 1:50,000 is
enough for examining large units, like extended
terrace systems. For smaller units, like small terraces
or isolated mountains and hills, it is required a scale
of 1:10,000. The problem is not the horizontal
resolution, but the vertical resolution. On a map
scaled at 1:10,000, the vertical distance is of 2.5 m
between the contour lines. On a map scaled at
1:50,000, this distance is of 10 m. It seems to be too
difficult to use a digital elevation model derived from
a map at a scale of 1:50,000.

In order to draw geomorphologic maps, we use
topographical maps at a scale of 1:10 000 and,
sometimes, it is not detailed enough. But, in
common geomorphologic mapping, we chart
relatively small areas, just a few sq km wide,
maximum a few tens of sq km. The
geomorphologic mapping of an area of several
hundred sq km would be a very large work if we
use a scale of 1:10,000. The utilization of the
method presented in this paper it is not necessary.
As we need the distribution of the elevation of the
peaks, a DEM based on a 1:50,000 topographic map
will be detailed enough, because within a terrace
region of several hundred sq km there can certainly
be identified sufficient peaks for the statistical
analysis. By using DEM at a scale of 1:50,000, the
work and time necessary for digitizing a
topographic map are seriously reduced.

3. Geomorphologic levels on the eastern side of
the Tokaj Mountains

By using the present method, | successfully
detected the geomorphologic levels on the eastern
side of the Tokaj Mountains. These levels are well
correlated with the known levels of terraces of the
Danube, of the Sajo and the Bodrog rivers. Within the
analysed area, |1 examined only the surfaces below
360 m. The level of 360 m is the “incision level”
starting from which the Pleistocene valleys began
their erosion (Pinczés Z. 1998.)

Results can be found in Table 1, 2, 3, and Figure 2.
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si selectarea varfurilor.

Este foarte important sa intelegem ca aceste varfuri
nu au aspect de varf in cadrul acestor terase. Ele nu au
aceleasi altitudini ca varfurile clasice de pe hartile
topografice. Aceste ,varfuri” sunt de fapt puncte de
unde suprafata inclina in toate directiile. Astfel, cea
mai mare parte a varfurilor nu apartin unui anumit
nivel. Ele au evoluat conjunctural sub actiunea
eroziunii. Totusi, este posibil sa separam varfurile
conform nivelului de care apartin n functie de
frecventa pe clase de altitudine. Acestea pot fi resturi
ale unei suprafete vechi precum o fosta lunca.

2.3. Scara

Cum trebuie aleasa scara? In mod normal, cu cat
este mai mare cu atdt mai bine, Tnsa capacitatea de
clacul nu este nelimitata. Asa cum am constatat din
propria experienta, scara de 1:50 000 scale este
suficienta pentru examinarea unei unitati de mari
dimensiuni, precum sistemele de terase. Pentru unitati
mai mici, precum terasele mici sau un masiv sau un
deal izolat, este necesara o scara de 1:10 000 scale.
Problema nu este legatd de rezolutia orizontala, ci de
cea verticala. Pe o hartd la scara 1:10 000, distanta
verticala este de 2,5 m intre liniile de contur. Pe o
harta la scara 1:50 000, aceasta distanta este de 10 m.
Pare mult prea dificil de utilizat un model de elevatie
digitala derivat dintr-o harta la scara 1:50 000.

Pentru trasarea hartilor geomorfologice folosim
harti topografice la scara 1:10 000 si, uneori, este
suficient de detaliata. Tn general, c&nd se face o astfel
de harta geomorfologica, aceasta este pentru o
suprafata redusi de numai cativa km? maxim de
cateva zeci de km?. Cartarea unei zone de peste 100
km? este o lucrare de mare anverguri daci se folosesc
harti la scara 1:10 000. Utilizarea metodei prezentata
in aceasta lucrare nu este necesara. Deoarece noi
aveam nevoie de distributia altitudinii varfurilor, un
DEM bazat pe harta topografica la scara 1:50 000 va
fi destul de detaliat, deoarece intr-o regiune cu terase
de cateva sute de km? pot fi identificate suficiente
varfuri pentru efectuarea analizei statistice. Prin
folosirea DEM 1:50 000 se reduce semnificativ
munca si timpul necesar pentru digitizarea unei harti
topografice.

3.Niveluri geomorfologice pe latura estica a
Muntilor Tokaj

Folosind aceastda metoda am identificat cu succes
nivelurile geomorfologice de pe latura estici a
Muntilor Tokaj. Aceste niveluri se coreleaza foarte
bine cu nivelurile de terase cunoscute ale fluviului
Dunarea si ale raurilor Saj6 si Bodrog. In zona
studiata, am analizat numai suprafetele cu altitudini
sub 360 m. Nivelul de 360 m este ,,nivelul de incizie”
de unde vaile pleistocene isi incep actiunea eroziva
(Pinczés Z. 1998.)

Rezultatele apar in Tabelele 1., 2., 3. si Figura 2.



Table 1/ Tabelul 1

Comparison of the levels found on the eastern side of the Tokaj Mountains, measured from the sea level and from
the average level of the Bodrog river /

Compararea nivelurilor de pe latura esticd a Muntilor Tokaj, masurate de la nivelul marii si de la nivelul mediu al
raului Bodrog

Elevation above the sea level / Elevation abowe the river Bodrog /
Altitudinea deasupra nivelului marii Altitudinea deasupra raului Bodrog
135+5m 405 m
15545 m 60£5 m
165+5 m 7045 m*
1755 m 80£5m
2055 m 110+5m
275¥5m 180+5m
335+5m 240£5m

Table 2 / Tabelul 2

Coincidences of examined attributes on the eastern side of the Tokaj Mountains /

Coincidente ale atributelor examinate pe latura estica a Muntilor Tokaj

Elevation classes (above the sea level) /

Clase de altitudine (deasupra nivelului marii) A

B

C

D

m

90-99

1

100-109

110-119

120-129

130-139 1

140-149

150-159

160-169 1

170-179

180-189

190-199

200-209 1

210-219

220-229

230-239

240-249

250-259

260-269 1

270-279

280-289

290-299

300-309

310-319

320-329

330-339 1

340-349

350-359

o|lo|N|O|lO|O|Oo|Oo|lW|FR,|O|FR,|O|FR,|lOoIN]|O|lOINININ|IPlW|O|IFL,]|O]|F

A -1, if the local maximum is the number of peaks / daca maximul local este al numarului de varfuri;

B -1, if the local maximum is the number of drillings with gravels/daca maximul local este al numarului de foraje cu pietris;
C -1, if the local maximum is the number of drillings with loess / daca maximul local este al numarului de foraje cu loess;

D - 1, if the Quaternary sediments are extremely thick / daca sedimentele cuaternare sunt extrem de groase.

E - A+B+C+D
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Table 3/ Tabelul 3
Comparison between the levels from the eastern side of the Tokaj Mountains and other terrace systems in the
Carpathian basin / Comparatie intre nivelurile de pe latura estica a Muntilor Tokaj si alte sisteme de terase din
bazinul carpatic /
Terraces at the same elevation as on the eastern side of the Tokaj Mountains, emphasized by grey background.
Number means meters above the given river / Terase la aceeasi altitudine ca cele de pe latura estica a Muntilor
Tokaj evidentiate de fundalul gri. Numarul semnifica metrii deasupra raului prezentat

A B C D E F
3-6 5-6 5-8 4-6 3-4
10-20 10-14 14 11-12 15-20
14-24 35-40 25 28-30
(doubtful / indoielnic)
40-50 40-45 50 40-44 40
60-80 59-65 60 60
(doubtful / indoielnic)
70
80-83 75-80 85 80
90-110 90-120 110
(doubtful / indoielnic)
140-170 150
170-210 180
240

A — The Dunube terraces in the Gerecse Mountains / Terasele Dunarii in Muntii Gerecse (PEcsI M. 1959); B — Terraces of the upper
Tisza at Raho / Terasele Tisei superioare la Rah6 (KEz A. 1940.); C— Terraces of the upper Tisza at Huszt / / Terasele Tisei superioare la
Huszt (BuLLA B. 1940.); D- Terraces of Zemlén terrace region / Terase din regiunea de terase Zemlén (BARANY I. 1932); E— Terraces of
the upper Hernad / Terasele de pe cursul superior al raului Hernad (LANG S. 1936); F— Levels of the eastern side of the Tokaj Mountains,
presented in this paper. Levels below 40 m identified by classical methods, the others identified by the presented method / Nivelurile de
pe latura esticd a Muntilor Tokaj prezentate in aceasta lucrare. Nivelurile de sub 40 m identificate prin metode clasice, celelalte prin
metode moderne

Y044 Yi-uy

1o-100 [ ] 100104 Figure 2/ Figura 2.

O-114 - 110114 Comparison between the terraces of the
120125 120-125  Danube in the Gerecse Mountains identified by
130139 130-132  classical geomorphologic methods (Pécsi, M.)
140-149 | L40—-14w  and levels identified by methods presented in
150159 150159  actual paper / o
160169 [ LG0— 16 Comparatie Tnt_re tgrasele Dunirii din
170179 170-172  Muntii  Gerecse, identificate prin metode
1801—189 - [ ] 1&0- 183 geomorfologice clasice si nivelurile identificate
190189 o9 19@  prin metodele prezentate in lucrarea de fata
J0- 2 200 2053

210-219 [ | 2INn-21%  Red: The terraces of the Danube in the
2120229 220-22%  Gerecse Mountains found through my
230-239 230-238  method /

:‘:E;‘f‘*i f“;;‘f‘;'f' Rosu Terasele Dunarii n Muntii Gerecse
i 250 ;‘: identificate cu ajutorul metodei mel_e

Y 10-779 ™ 57007 Blue: The terraces of the Danube in Gerecse
290-289 28028 Mountains found through the classical method
200-299 aan_ngg  (Pécsi ML) /

I00—300 [ ] juo-3pe  Albastru Terasele Dunarii in Muntii Gerecse
30-319 j10-31%  identificate cu ajutorul metodelor clasice
30319 . A20-329

330339 AR0-234

340344 RN R

330-359 A50-35G
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We should ignore the variant A+C: many peaks +
many loess (the numbers marked by a star in Table 1).
In this case, the level of 160-169 m ‘disappears” and
the level of 170-179 m comes immediately after the
level of 150-159 m. It overlaps well with other
terrace systems showed in Table 2.

As Table 2 shows, there are more occurrences
between the geomorphologic levels from the eastern
side of the Tokaj Hills and the other presented terrace
systems, although these “other terrace systems” were
identified by conventional geomorphologic methods
many decades ago.

The occurrence of the two most down terraces
needs no explanation. These are the younger levels
and, therefore, poorly eroded and, these levels can be
found along all rivers from the Carpathian-Basin.
Identifying upper levels is not so easy.

Table 1 shows the elevation classes, where the
examined attributes have at least one maximum. In
Table 2, there can be noticed the elevation classes
where two or more maximums have an incident.

Ar trebui sa ignoram varianta A+C: multe
varfuri+mult loess (in Tabelul 1, cifrele marcate cu
steluta). Tn acest caz, nivelul de 160-169 m ndispare”,
iar dupa nivelul de 150-159 m urmeaza cel de 170-
179 m. Acesta se coreleaza bine cu celelalte sisteme de
terase prezentate Tn Tabelul 2.

Asa cum se poate observa din Tabelul 2, existd mai
multe similitudini ntre nivelurile geomorfologice de
pe latura estica a Dealurilor Tokaj si alte sisteme de
terase actuale, desi aceste ,alte sisteme de terase” au
fost identificate cu mult timp Tn urma, cu ajutorul unor
metode geomorfologice conventionale.

Prezenta primelor doua terase de jos nu necesita
nicio explicatie. Acestea sunt niveluri mai recente si,
astfel, slab erodate si pot fi regasite de-a lungul tuturor
raurilor din Bazinul Carpatic. Tn schimb, identificarea
nivelurilor superioare nu este la fel de usoara.

Tabelul 1 arata clasele de altitudine unde atributele
cercetate prezinta cel putin un maxim. Tn Tabelul 2, se
pot observa clasele de altitudine unde doua sau mai
multe maxime au un incident.
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AN HYPOTHESIS REGARDING THE GENESIS OF CERTAIN SALSODISOLS
WITHIN SEBIS DEPRESSION

O IPOTEZA PRIVIND GENEZA UNOR SALSODISOLURI
IN DEPRESIUNEA SEBISULUI

Constantin GRIGORAS!

Abstract: The climatic conditions from Sebis Depression make this territory belong to the deciduous
forest, which from the pedological point of view corresponds to the area characteristic to Luvisols. The
tectonic-genetic features of the region induced by the presence of the Neogene eruptive, respectively of
Husumal Fill and of the fault lines located at its contact with the meadow terrace of the Teuz, favour the
ascension of the mineralized water from the aquifer. It determines a rich content of salts of the phreatic
water and the development of certain processes of salinization and sodization of the soil. Consequently,
the initial Luvisols transformed into highly salinized Solonetzs.

Key words: salinization, Solonetz, Luvisol, Zarand Depression
Cuvinte cheie: salinizare, solonet, luvosol, Depresiunea Zarandului

Introduction

The pedological research made for drawing up the
soil map of Romania at a scale of 1:200,000, Arad
sheet, led to the identification of some small areas
covered by Salsodisols within Sebis Depression. These
soils usually appear within the drier regions of the
country, covered by steppe or forest steppe vegetation,
while within the Sebis Depression the deciduous forest
predominates.

The physical-chemical analysis of some soil
profiles from the area in question emphasized a series
of features specific to Solonetzs and Solonchaks. They
also display features characteristic to Luvisols, which
represent the zonal soil of the region the Sebis
Depression is located in.

I. Munteanu & collaborators (1974) have noticed
some of the morphological and physical/chemical
features of these soils; the respective paper drew
attention upon the formation of the so-called acid salts
and upon the fact that the soil cover of Sebis
Depression is a pedogeographical anomaly.

Natural conditions

The profiles, which make the object of the present
study, are located within Sebis Depression in the
proximity of Saliste settlement. This settlement was
initially named Sac, which means salt land in
Hungarian. Thus, the popular terminology correctly
renders the concrete situation of the place.

Sebis Depression, which is the western part of
Zarand Depression (Fig. 1), is located between Teuz
Hills and Cigheru Hills. It is crossed by the Crisul Alb

Introducere

Cu ocazia cercetarilor pedologice, efectuate pentru
realizarea hartii de soluri a Romaniei la scara 1:200000,
foaia Arad, Tn Depresiunea Sebisului s-au identificat
cateva mici areale ocupate cu salsodisoluri. Aria
obisnuita de aparitie a acestor soluri este in regiunile
ceva mai uscate ale tarii, respectiv in cele de stepa sau
silvostepa, pe céand teritoriul Depresiunii Sebisului se
gaseste Tn interiorul zonei padurii de foioase.

Analizele fizico-chimice ale céatorva profile de
soluri din acest teritoriu au evidentiat o serie de
nsusiri specifice soloneturilor si solonceacurilor. Ele
prezinta Tnsa si trasaturi Tntalnite la luvosoluri, acestea
reprezentand, de altfel, solul zonal al regiunii in care
se gaseste Depresiunea Sebisului.

Unele din caracteristicile morfologice si fizico-
chimice ale acestor soluri au fost semnalate de I.
Munteanu si colaboratorii (1974), in lucrarea respectiva
atragandu-se atentia asupra formarii asa numitelor
saraturi acide si ca invelisul de soluri din Depresiunea
Sebisului reprezinta o anomalie pedogeografica.

Conditiile naturale

Profilele, ce reprezinta obiectul studiului de fata,
sunt situate in Depresiunea Sebisului, in apropiere de
localitatea Saliste. Aceasta localitate se numea initial
Séc, ceea ce In limba maghiard ar Thsemna saratura.
Astfel, terminologia populara reda Tn mod corect
situatia concreta a locului.

Depresiunea Sebisului, ce reprezinta partea de vest
a Depresiunii Zarandului (fig. 1), se gaseste situata
intre Dealurile Teuzului si Dealurile Cigherului. Ea
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and the Teuz rivers, the latter a tributary of the
Crisului Negru.

este drenata de raurile Crisul Alb si Teuz, acesta din
urma fiind un afluent al Crisului Negru.

Fig. 1. The position of Saliste village
within Zarand Depression / Pozitia
satului Saliste Tn Depresiunea Zarandului

The relief of the area we are interested in is
represented by the slopes of Husumal Hill and by a
meadow terrace made up of alluvial deposits and
colluviums with fine texture, which transform into
gravels towards the depth of 2 m.

The climatic conditions of the region are characteristic
to the deciduous forest; the mean precipitation amount is
of about 750 mm (748 mm at Sebis). The mean annual
temperature is of about 10°C (10.3°C at Beius
meteorological ~ station),  while  the  potential
evapotranspiration reaches an annual value of 674 mm at
Beius. Thus, it results that the depression located on the
western side of the Apuseni Mountains have a humid
climate, as the precipitation amount is about 700 mm
higher than the potential evapotranspiration.

With regard to the geology and tectonics of the
region, M. Pauca (1959) showed that beneath Zarand
Depression the fundament is folded and tectonized and
covered by Neogene deposits. Along the fault lines,
which limit the depression from Codru-Moma and
Highis-Drocea massifs, there appear volcanic
phenomena marked by the presence of the andesites,
andesite agglomerates and of ash, in Mocrea, Galatau,
Husumal, Dealul Mare and others.

The hydrogeological conditions of the area are more
complex. As I. Munteanu & collaborators showed
(1974), the aquifer is located at a depth smaller than 2 m,
but the presence of certain springs or other marshy area
indicates a rush of mineralized water from the depth.
They go up on the fault lines that limit Husumal Hill
from the common alluvial plain of the Teuz and of the
Crisul Alb (Fig. 2), enriching the phreatic water, as well
as the soils formed on the Teuz terrace in salts.

The chemical composition of the phreatic water from
the two-soil profiles show that they are moderately to
highly mineralized (2,057 — 2,666 mg per liter). The
dominant salt is sodium sulphate, then the sodium
chloride, sodium bicarbonate and others (Table no. 1).
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Relieful teritoriului care ne intereseaza este
reprezentat de versantii Dealului Husumal si o terasa
de lunca alcatuita din depozite aluvio-coluviale cu
textura fina, ce trec spre 2 m adancime n pietrisuri.

Conditiile climatice ale regiunii aratd ca ne gasim
in zona padurii de foioase, cu precipitatii medii anuale
de cca. 750 mm (748 mm la Sebis). Temperatura
medie anuala este in jur de 10°C (10,3°C la statia
meteorologica Beius), iar evapotranspiratia potentiala
se ridica la o valoare anuala de 674 mm la Beius. Din
aceste date climatice reiese ca in depresiunile de pe
rama vestica a Muntilor Apuseni existda un climat
umed, dat de un excedent de precipitatii fatd de
evapotranspiratia potentiala de cca. 700 mm.

Tn ceea ce priveste geologia si tectonica regiunii,
M. Pauca (1959) a aratat ca in Depresiunea Zarandului
exista un fundament cutat si tectonizat, acoperit cu
depozite neogene. Pe liniile de falie, ce delimiteaza
depresiunea de masivele muntoase Codru-Moma si
Highis-Drocea, apar fenomene vulcanice, marcate de
prezenta andezitelor, aglomeratelor andezitice si a
cenusilor, Tn Dealul Mocrea, Dealul Galatau, Dealul
Husumal, Dealul Mare si altele.

Conditiile hidrogeologice ale teritoriului sunt ceva
mai complexe. Asa cum arata I. Munteanu si
colaboratorii (1974), stratul acvifer freatic se gaseste la
adancimi mai mici de 2 m, dar prezenta unor izvoare,
bolborosi sau areale Tnmlastinite indica un aflux de ape
mineralizate de adancime. Ele urca pe liniile de falie,
ce delimiteaza Dealul Husumal de lunca comuna a
Teuzului si Crisului Alb (fig. 2), imbogatind in saruri
apele freatice, dar si solurile ce s-au format pe terasa
Teuzului.

Compozitia chimicd a apei freatice din cele doua
profile de sol arata ca ele sunt moderat pana la puternic
mineralizate (2.057-2.666 mg/l). Sarea dominanta este
sulfatul de sodiu, la care se adauga clorura de sodiu,
bicarbonatul de sodiu si altele (Tabelul nr. 1).
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Fig. 2. Complex transverse-profile in the proximity of Saliste village / Profil transversal complex, in dreptul satului
Siliste (Partly after / Tn parte, dupa I. Munteanu si colaboratorii, 1974, D. Istocescu, 1971)

1. Andesitic agglomerates; 2. Deposits of Pleistocene gravel, sand and clay; 3. Colluviums; 4. Alluvial deposits and
colluviums with gravel to the base; 5. Alternations of Pleistocene clays, marls, sands, and gravels; 6. Pedological profiles;
7. The probable direction of ascension ground water circulation; 8. Fault lines. Soil symbols: LS,EC - Lithosols and
Eutricambisols; ASgc — Gley Alluviosols; LVti, LVab — Typical Luvisols and Albic Luvisols; LVst — Stagnic Luvisols;
LVgc ac sc - Gleyic-sodic-salic Luvisols; SNsa ab gc — Salic-albic-Gelyic Solonetzs; SNsd sc gc — Sodic-Gelyic-Salic

Solonetzs

1. Aglomerate andezitice; 2. Depozite de pietrisuri, nisipuri si argile pleistocene; 3. Depozite coluviale; 4. Depozite
aluvio-coluviale cu pietrisuri in baza; 5. Alternante de argile, marne, nisipuri si pietrisuri pleistocene; 6. Profile pedologice;
7. Directiile probabile de circulatie a apelor subterane ascensionale; 8. Linii de falie. Simbolurile solurilor: LS,EC —
litosoluri si eutricambosoluri; ASgc — Aluviosoluri gleice; LVti, LVab — luvosoluri tipice si luvosoluri albice; LVst —
luvosoluri stagnice; LVgc ac sc - Luvosoluri gleice-sodice-salinice; SNsa ab gc — soloneturi salice-albice-gleice; SNsd sc

gc — soloneturi solodice-gleice-salinice

Table no. 1/ Tabelul nr. 1

The chemical composition of the groundwater from the two soil profiles from Saliste /
Compozitia chimica a apei freatice din doua profile de sol de la Saliste
Analyst / Analist: Maria Constantinescu,

Profile no./ (Water depth /| pH | Total salts/ - - — " " bt
: . . +
Nr. profil Ad. apei Total saruri | €03 cl S04 Ca Mg Na™+K
cm mg / me /I
2 170 7.4 2057 /56.8 659/10.8 69/1.9 751/15.7 | 50/2.5 |79/6.5 449/194
3 120 7.4 2666 / 76.0 598 /9.8 132/3.7 1096/245( 70/3.5 |30/2.5 740/32.0

Analytic data after / Date analitice dupa I. Munteanu, C. Grigoras, 1974

I. Munteanu & collab. (1974) underline that the
origin of the salts from the groundwater and the soils
within the Crisul Alb basin is to be found in the
Neogene eruptive rocks and from the rush of deep
mineralized water. At the same time, the presence of
the sodium bicarbonate (NaHCO3) in the groundwater
determines a high alkalinity of the water and
Salsodidols in the region, while the salts from the
above-mentioned sources explain the presence of these
soils within the wet area.

The physical-chemical features and the genesis
of the Salsodisols

Generally, the Salsodisols from Sebis Depression
display similar physical-chemical features to other

52

I. Munteanu si colab. (1974) subliniaza ca originea
sarurilor in apele freatice si solurile din bazinul
Crisului Alb o reprezinta rocile eruptivului neogen si
afluxul de ape mineralizate de adancime. Tn acelasi
timp, prezenta bicarbonatului de sodiu (NaHCO;) n
apele freatice determina alcalinitatea ridicata a
acestora, ca si a salsodisolurilor din aceasta regiune,
iar aportul de saruri din sursele mentionate explica
prezenta acestor soluri in interiorul zonei umede.

Tnsusirile fizico-chimice si geneza
salsodisolurilor
In  general, salsodisolurile din Depresiunea

Sebisului au Tnsusiri fizico-chimice similare cu a altor
astfel de soluri, ceea ce a determinat, de altfel,



such soils, which determined their inclusion in this  incadrarea lor in aceasti clasi de soluri. Tn vederea
class of soils. In order to physically-chemically  caracterizarii lor fizico-chimice, redam datele analitice
characterize them, we render the analytic data of two  a doua profile de sol (tabelele 2 si 3).
soil profiles (Tables 2 and 3).
Table no. 2a
The physical-chemical features of a Solodic-Salinic-Gleyic Solonetz formed on alluvial deposits. Profile no. 2
located in Zarand Hills, Sebis Depression, South of Siliste village /
Tnsusirile fizico-chimice ale unui solonet solodic-salinic-gleic, format pe depozite aluviale. Profil nr. 2, situat in
Dealurile Zarandului, Depresiunea Sebisului, la sud de satul Sdliste
Analysts / Analisti: P. Vasilescu, Maria Constantinescu, T. Gogoasda, Maria Dobrescu

Horizon/Orizont UM Ao Ea; Ea, EB Bt; Bt,g [Bt:Go | CnGo CnGo CkGo CkGr
sa SC sSC ac sc na sc na sc ac sc ac sc ac

Horizon depth/Adancimeal cm | o, | 19 | 919 | 1932 | 3248 | 48-70 | 70-87 | 87-110 | 110-145 | 145-177 | 177-200
orizontului
s%nt:gle depth/Adancimeal . | o1 | 1.9 | 10-19 | 20-31 | 34-45 | 50-65 | 72-84 | 90-105 | 120-135 | 160-175 | 180-200
Clay/Argila %9/g | 147 | 155| 153 | 233 | 365 | 447 | 391 36.8 325 37.2 32.9
Dust/Praf %g/g | 306 | 36.1| 368 29.4 26.6 23.7 24.8 25.0 25.3 20.7 21.8
Fine sand/Nisip fin %0lg | 450 | 376| 369 | 361 | 304 | 252 | 275 26.8 29.0 24.7 28.4
Coarse sand/Nisip grosier | %g/g | 97 | 108 | 11.0 | 11.2 6.5 6.4 8.6 1.4 13.2 17.4 16.9
Physical clay/Argila fizica | %g/g | 296 | 333 | 349 | 379 | 499 | 569 | 529 51.0 49.1 48.5 45.6
Humus/Humus % 6.98 | 5.16 | 2.90 1.52 1.22 0.50
Total N/N total % 0.327 | 0.255 0.065
C:N 12.41 [11.76 13.60
P,Os % | 0.103 [0.088 0.061
CaCO, % 0 0 0 0 0 0 0 0 0 1.26 2.09
pH in water/pH n apa 406 | 432| 432 | 424 | 540 | 686 | 7.04 7.28 8.06 8.30 8.30
T me/100 o 21.32 |14.31| 12.44 | 17.20 | 2650 | 31.30 | 36.20
Ca™ sch. %T | 1040 | 3.14 | 4.43 5.35 793 | 12.94 | 33.40 33.57

- - 95.26
Mg™ sch. %T | 18.78 |25.72| 27.97 | 4459 | 56.67 | 62.05 | 50.56 56.59
K* sch. %T | 070 | 0.70 | 0.33 | 0.52 053 048 | 041 0.58 0.62
Na* sch. %T | 544 | 1.40 | 253 6.05 | 15.92 | 17.79 | 10.99 9.26 412
H" sch. %T | 64.68 |69.04| 64.72 | 43.49 | 18.95 | 6.74 | 4.64 0 0
Va3 %T | 3532 (30.96| 3528 | 56.51 | 81.05 | 93.26 | 95.36 100 100

Soluble salts (watery extract 1 : 5)/Saruri solubile (extras apos 1 : 5)
Total mg/100d 2,691 | 775 | 361 465 639 752 689 551 127 125 131
;‘;gﬁgﬁ‘*d total/Total o0 2147 | 673 | 327 | 329 | s57 | 601 | 628 | 231 85 64 131
Total me/100 ¢ 81.18 [22.58| 9.70 | 13.04 | 18.14 | 19.78 | 19.48 | 15.18 352 3.50 354
HCO3 me/100¢] 025 [ 020 020 | 020 | 020 | 025 | 0.25 0.25 0.29 0.15 0.74
Cl- me/100¢| 2.84 [ 141| 068 | 079 | 068 | 048 | 0.87 0.53 0.45 0.58 0.53
SO, me/100 o] 3749 | 9.68| 397 | 553 | 819 | 916 | 862 6.81 1.02 1.02 0.50
ca™* me/100¢] 425 [ 095| 045 | 120 | 0.80 | 0.70 | 0.70 2.60 0.60 0.60 0.45
Mg* me/100¢] 15.05 [ 247 | 090 | 082 | 164 | 197 | 156 0.49 0.08 0.33 0.08
K* me/100¢] 0.08 | 0.05| 0.02 | 002 | 0.02 0.02 0.02
Na* me/100¢| 21.22 | 7.82| 348 | 448 | 661 | 722 | 7.48 4.48 1.06 0.82 1.24
CaSO, mg/100d 544 | 102 | 34 136 82 61 61 320 42 61
Analytic data after / Date analitice dupa |. Munteanu, C. Grigorag, 1974
Table no. 2b

The probable saline composition of the profile no. 2 from Sebis Depression, Siliste /

Compozitia salini probabila a profilului nr. 2, din Depresiunea Sebisului, de la Siliste

Horizon/Orizont MU Ao | Ea; | Ea EB Bt Bt,g | Bt:Go| CnGo CnGo CkGo CkGr
sa SC SC ac sc na sc na sc ac sc ac sc ac

(';'r‘i’zr:fnotﬂlui depth/Adancimeal .\ 0-1 | 1-9 | 9-19 | 19-32 | 32-48 | 48-70 | 70-87 | 87-110 | 110-145 | 145-177 | 177-200
Fs)fégg:e depth/Adancimeal . 0-1 | 1-9 | 10-19 | 20-31 | 34-45 | 50-65 | 72-84 | 90-105 | 120-135 | 160-175 | 180-200
Ca(HCO5), me/100g | 050 | 0.40 | 040 | 0.40 | 0.40 | 050 | 050 | 0.50 058 0.30 0.90
Mg(HCO;), me/100 g 0.16
KHCO; me/100 g 0.42
Caso, me/100g | 8.00 | 150 | 0.50 | 2.00 | 1.20 | 0.90 | 0.90 | 4.70 0.62 0.90
MgSO, me/100g | 30.10 | 4.94| 1.80 | 164 | 3.28 | 3.94 | 312 | 098 0.16 0.66
K50, me/100g | 0.16 | 0.10| 0.04 | 0.04 | 0.04 0.04 0.04
Na,S0, me/100 g | 36.76 |12.82] 5.60 | 7.38 | 11.86 | 13.48 | 13.22 | 7.90 122 0.48 1.00
NaCl me/100g | 5.66 | 2.82| 1.36 | 158 | 1.36 | 0.96 | 1.74 | 1.06 0.90 116 1.06
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Table no. 3a

The physical-chemical features of a Salic-Albic-Gleyic, Suphato-Natric Solonetz formed on alluvial deposits.
Profile no. 3 located in Zarand Hills, Sebis Depression, South of Saliste village /
Tnsusirile fizico-chimice ale unui solonet salic-albic-gleic, sulfato-natric, format pe depozite aluviale.
Profil nr. 3, situat in Dealurile Zarandului, Depresiunea Sebisului, la sud de satul Saliste.
Analysts / Analisti: P. Vasilescu, Maria Constantinescu, T. Gogoasa, Maria Dobrescu

Horizon/Otizont UM Ao Ea Bt Bt BC | 2CnGo | CnGr
nasc | nasc | nasa | nasc | nasc | nasc nasc
Horizon depth/Adancimeal - em | o3 | 345 | 12.28 | 2843 | 4359 | 59-90 | 90-120
orizontului
Sample depth/Adancimea probei cm 0-2 3-10 | 13-27 | 30-40 | 45-58 | 60-70 | 100-120
Clay/Argila % glg 32,7 | 28,8 | 459 | 49,7 33,0 16,9 26,1
Dust/Praf % g/g 31,3 | 36,6 44,6 38,5 49,1 34,4 39,0
Fine sand/Nisip fin % g/g 332 | 346 9,2 115 | 170 48,7 33,6
Coarse sand/Nisip grosier % g/g 2,8 0 0,3 0,3 0,9 0 1,3
Physical clay/Argila fizica % glg 52,7 | 55,1 | 81,0 | 80,2 | 70,3 39,7 42,7
Humus/Humus % 34,78 | 493 | 1,35 1,07 1,00 191
Total N/N total % 1,503 | 0,242
C:N 13,45 | 11,84
P,0s % 0,405 | 0,186
CaCO; % 0 0 0 0 0 0 0
pH in water/pH n apa 728 | 748 | 788 | 792 | 7,72 7,68 6,24
T me/100 g | 60,60 | 46,75 | 37,02 | 32,70 | 34,49 | 38,80
Ca™ sch. %T 33,23 | 22,47 | 59,10 | 29,13 | 29,14 | 32,66
Mg*™ sch. %T 26,43 | 19,54 | 10,92 | 10,12 | 9,01 12,07
K* sch. %T 2,18 1,84 2,39 2,07 2,07 1,95
Na* sch. %T 38,16 | 56,15 | 27,59 | 58,68 | 58,68 | 53,32
H* sch. %T 0 0 0 0 0 0
Vg3 % T 100 100 100 100 100 100
Soluble salts (watery extract 1 : 5)
/ Saruri solubile (extras apos 1 : 5)
Total 9/1009g | 1,343 | 1,438 | 3,058 | 2,297 | 1,636 | 0,820 0,787
Corrected total/Total corectat 0/100g | 0,942 | 1,269 | 1,768 | 0,945 | 0,237 | 0,720 0,655
Total me/100 g | 37,88 | 40,14 | 87,80 | 66,00 | 42,48 | 22,08 | 22,06
HCO4 me/100g | 2,16 0,79 0,34 0,34 0,29 0,34 0,54
Cl- me/100g | 2,90 | 166 | 1,66 1,60 1,41 0,87 1,07
SO, me/100g | 13,88 | 18,25 | 41,90 | 31,06 [ 19,54 9,83 9,39
Ca** me/100g | 2,85 | 1,20 | 9,50 | 9,85 | 10,30 0,70 0,95
Mg** me/100g | 0,25 | 0,90 | 2,88 1,80 1,40 0,08 0,25
K* me/100g | 0,10 | 0,05 0,15 0,05 0,13 0,05 0,10
Na* me/100g | 15,74 | 17,92 | 31,37 | 21,30 | 9,41 10,21 9,70
CaS0O, mg/100 g 94 56 1244 | 1306 | 1360 49 56
Ca(HCO3), mg/100g | 307 | 113 | 46 46 39 51 76
Analytic data after / Date analitice dupa I. Munteanu, C. Grigoras, 1974
Table no. 3b
The probable saline compositionof the profile no. 3 from Sebis Depression, Saliste /
Compozitia salini probabila a profilului nr. 3, din Depresiunea Sebisului, de la Siliste
Horizon/Orizont UM Ao na sc Ea na sc Bt na sa Bt na sc BCnasc |2CnGonasc| CnGrnasc
xgg'rfgi?niegrti%m om 0-3 312 1228 28-43 43-59 59-90 90-120
Sample depth / om 0-2 3-10 13-27 30-40 45-58 60-70 100-120
Adéancime proba
Ca(HCO3), me/100 g 4.32 1.58 0.68 0.68 0.58 0.68 1.08
CaS0O, me/100 g 1.38 0.82 18.32 19.02 20.02 0.72 0.82
MgSO, me/100 g 0.50 1.80 5.76 3.60 2.80 0.16 0.50
K;SO, me/100 g 0.20 0.10 0.30 0.10 0.26 0.10 0.20
Na,SO, me/100 g 25.68 32.56 59.42 39.40 16.00 18.68 17.26
NaCl me/100 g 5.8 3.32 3.32 3.20 2.82 1.74 2.14

The analytic data of the two profiles emphasize the
increased textural differentiation between the E and Bt
horizons, which is specific to albic and solodic
Solonetzs. The presence of the exchangeable sodium
in a percentage higher than 15 (15.92, 17.79 profile no.
2 or 59.42 profile no. 3) from T to Bt horizon, makes
these profiles belong to the Solonetz type.

The presence of a high salinization in the upper
horizons is specific to the two profiles. In the case of
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Datele analitice ale celor doua profile evidentiaza
puternica diferentiere texturala dintre orizonturile E si
Bt, specifica de altfel soloneturilor albice sau celor
solodice. Prezenta sodiului schimbabil in procente de
peste 15 % (15,92, 17,79 profilul nr. 2 sau 59,42
profilul nr. 3) din T in orizontul Bt, incadreaza aceste
profile la tipul solonet.

Ceea ce au specific aceste doua profile, este
prezenta unei puternice salinizari Tn orizonturile



profile no. 3, the first Bt horizon displays a salic
character (1.7 g at 100 g soil, after it was made the
correction with the gypsum and calcium bicarbonate),
which might make this profile belong to the Solonetz
type, as the salic horizon develop in the first 50 cm from
the surface. At the same time, it can be noticed that the
sodization process is very strong and it affects the soil
along its entire thickness, including the Ao and Ea
horizons.

A particular feature of the profile no. 2 is that, even
if it does not display a salic horizon of least 10 cm
thick in the first 50 cm from the surface of the soil, the
salinization is extremely high in the first 10 cm. The
overlapping of the hyposalic horizon on the Ao and Ea
horizons, which display a high depletion of bases (V
of 30 — 35 % from T) and a strongly acid reaction (pH
of 4.0-4.3), would make these soils belong to the so-
called acid salt lands (I. Munteanu & collab., 1974).

Based on these specific features we consider that
the genesis of these Solonetzs is not really similar to
that we know from the literature in the field or to that
of the Solonetzs from the Crisul Alb basin.

Taking into account the morphological and
physical-chemical features, we notice that these soils
present a well-expressed Ea horizon followed by a Bt
horizon, also well formed. We observed that Sebis
Depression located in the area of deciduous forest, so
the zonal soil in the region is the Luvisol, a soil that
have both an E and Bt horizon. Thus, we suppose that
initially the soil evolved as an albic Luvisol. This
hypothesis is supported by some analytic data, besides
the morphological and textural data, that can be
noticed to both Solonetzs and Luvisols. First, we
notice the lack of CaCO3 to a depth of 150 cm,
situation also characteristic to the Luvisols from the
region. But, at the usual Solonetzs, the accumulations
of calcium carbonate are much higher placed, in the
second part of the Bt horizon (in the first 200 cm from
the surface). Another aspect to be taken into account is
the strong depletion of bases and the highly acid
reaction (profile no. 2), which is similar to that of the
Luvisols. In the case of the profile no. 3, we appreciate
that the strong sodization of the Ao and Ea horizons
probably took place by replacing the hydrogen ion
from the adsorption complex. Thus, the degree of base
saturation changed and the soil became completely
saturated in bases, which explains the poor alkaline
reaction (pH of 7.3 -7.9).

The differences in the evolution of the two profiles
are caused by the different depth of the groundwater
(1.7 m for the profile no. 2 and 1.2 m at the profile no.
3) and, probably, by the difference in the groundwater
mineralization, which is stronger in the case of the
profile no. 3.

According to the above analysis, one can state that
the salinization and sodization processes, which
affected the soil, is more recent and the soils evolved
in two phases, a first phase of Luvisol formation and
then the second one of Solonetz formation. In fact, the
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superioare ale acestora. n cazul profilului nr. 3, primul
orizont Bt are caracter salic (1,7 g la 100 g sol, dupa ce
s-a facut corectia cu gipsul si bicarbonatul de calciu),
ceea ce ar putea Tncadra acest profil la tipul solonceac,
orizontul salic gasindu-se n primii 50 cm de la
suprafata. Tn acelasi timp, se poate constata ca
procesul de sodizare este foarte puternic si afecteaza
solul pe ntreaga grosime, deci si orizonturile Ao si Ea.

Un aspect aparte apare in cazul profilului 2, care,
desi nu prezinta un orizont salic de cel putin 10 cm
grosime n primii 50 cm de la suprafata solului,
salinizarea este totusi foarte puternica in primii 10 cm.
Suprapunerea orizontului hiposalic peste orizontul Ao
si Ea, orizonturi puternic debazificate (V de 30 — 35 %
din T) si cu reactie foarte puternic acida (pH de 4,0 —
4,3) ar incadra aceste soluri la asa numitele saraturi
acide (I. Munteanu si colaboratorii, 1974).

Pe baza acestor insusiri specifice, apreciem ca
geneza acestor soloneturi nu este tocmai similara cu
ceea ce cunoastem din literatura de specialitate sau cu
a celorlalte soloneturi din bazinul Crisului Alb.

Urmarind insusirile morfologice si fizico-chimice,
observam ca aceste soluri au orizont Ea bine
exprimat, urmat mai jos de orizont Bt, la fel, bine
format. Am vazut ca Depresiunea Sebisului se gaseste
n zona padurii de foioase, deci solul zonal din aceasta
regiune este luvosolul, sol cu orizonturi E si Bt.
Tinand cont de aceasta situatie, presupunem ca initial
solul a evoluat ca un luvosol albic. Aceasta ipoteza
este sprijinita de cateva date analitice, Tn afara de cele
morfologice si texturale, ce sunt Tintalnite si la
soloneturi si la luvosoluri. Tn primul rand, constatim
ca solul este lipsit de CaCO; péana spre 150 cm
adancime, situatie care se constata si in luvosolurilor
din aceasta regiune. Tn schimb, la soloneturile
obisnuite, acumularile de carbonat de calciu se gasesc
mult mai sus, de obicei in a doua parte a orizontului
Bt (in primii 100 cm de la suprafata). Un alt aspect de
care trebuie tinut cont este debazificarea puternica si
reactia foarte puternic acida (profilul nr. 2), similara
cu cea a luvosolurilor. Tn cazul profilului nr. 3,
apreciem ca sodizarea puternica a orizonturilor Ao si
Ea s-a produs probabil si prin inlocuirea ionului de
hidrogen din complexul adsorbtiv. Astfel, s-a
modificat gradul de saturatie in baze, solul devenind
complet saturat Tn baze si, ca urmare, reactia a devenit
slab alcalina (pH de 7,3 -7,9).

Diferenta de evolutie dintre cele doua profile este
cauzatd de adancimea diferita la care se gaseste apa
freatica (1,7 m la profilul nr. 2 si 1,2 m la profilul nr.
3) si probabil, de diferenta de mineralizare a apei
freatice, mai puternica in cazul profilului nr. 3.

Conform analizei de mai sus, se poate afirma ca
procesul de salinizare si sodizare, ce a afectat solul
este mai recent, solurile evoludnd in doua faze, o
prima faza de formare a luvosolului si, in a doua, de
formare a solonetului. De fapt, dezvoltarea faziala a
solurilor este recunoscuta de specialisti.

Existda posibilitatea, ca Tintr-o perioada mai



experts recognize the phase development of the soils.

The lack of a mineralized groundwater rush in the
past is another possibility and thus, the soil might have
evolved towards the zonal type, the Luvisol. Then,
probably, after some tectonic movements, the aquifers
could reach the surface on the fault lines. Their high
mineralization (predominantly sodium salts) led to
both the salinization and sodization of the horizons
located above the aquifer.

indepartatd, sia nu fi existat un aflux de ape
mineralizate din adancime, solul evoluand catre tipul
zonal, respectiv luvosolul. Apoi, probabil, in urma
unor miscari tectonice, ape din strate acvifere de
adancime au putut iesi spre suprafata pe liniile de falie.
Mineralizarea lor ridicata, in care predomina sarurile
de sodiu, a determinat atat salinizarea, cat si sodizarea
orizonturilor de deasupra stratului acvifer freatic.
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CONSIDERATIONS REGARDING THE LIMIT BETWEEN
THE MEHEDINTI MOUNTAINS AND PLATEAU

CONSIDERATII ASUPRA LIMITEI DINTRE MUNTII S1 PODISUL MEHEDINTIULUI

Marcel TOROK - OANCE?

Abstract: The most southern summit of the Southern Carpathians, the Mehedinti Mountains, is well
individualized within the other surrounding mountainous units, while the limit with the Mehedinti Plateau
is quite different from one author to another and not entirely clarified. The present paper aims at
establishing this limit based on the field observations and spatial analysis, by using the terrain numerical
model, the digital geological and tectonic maps, and GIS integrated satellite data. The southeastern limit is
complex as it displays two different sectors: Closani — lzverna sector, where the limit is predominantly
morphostructural and lzverna — Podeni sector, where the morphographical and morphometrical
differences are mostly doubled by structural limits. Southward, the limit with the plateau is
morphostructural. Among the above mentioned limits, the Mehedinti Mountains cover a surface of about
400 square kilometers, which represent 10 percent of the Retezat — Godeanu Mountains surface and 2.6
percent of the Southern Carpathians surface.

Key words: geomorphologic limit, Geographical Information Systems, remote sensing, The Mehedinti
Mountains, The Mehedinti Plateau.
Cuvinte cheie: limita geomorfologica, Sisteme Informationale Geografice, teledetectie satelitara, Muntii

Mehedintiului, Podisul Mehedintiului.

1. Introduction

If the issue regarding the framing of the Mehedinti
Mountains to one of the two Carpathians branches (the
Southern, respectively the Western one) led to the
development of different opinions during time (Mrazec,
1896 — quoted by Emm. de Martonne, 1907 — Emm. de
Martonne, 1907; Mihailescu, 1963; Sarcu, 1971; Cotet,
1973; Posea and Badea, 1982; Savu and Velcea, 1982;
Badea, 2001; Posea, 2005), the issue of the limits of
these mountains is even more interesting, as it is
partially not clarified. Establishing the limit between the
Mehedinti Mountains and the surrounding mountainous
units was not problematic, but we cannot state the same
thing about the limit between the Mehedinti Mountains
and Plateau, which differs from one author to another.
The issue regarding this limit is not clarified because of
many reasons: the difference between the mountains
and the plateau (the geological studies) is not made,
some delimitation particular criteria are not taken into
account (the hydrogeological criterion if we refer to
speleology papers) or there is not an approach of the
entire space of the Mehedinti Mountains (the case of
karst morphology and physical geography papers).
Many of the studies about the region do not make any
reference to the limits. If the studies deal with this issue,
the references are very general, certain opinions being

1. Introducere

Daca problema apartenentei Muntilor Mehedintiului
la una din cele doua ramuri carpatice (Meridionala,
respectiv Occidentald) a dat nastere unor opinii diferite
de-a lungul timpului (Mrazec, 1896 - citat de Emm. de
Martonne, 1907 - Emm. de Martonne, 1907;
Mihailescu, 1963; Sarcu, 1971; Cotet, 1973; Posea si
Badea, 1982; Savu si Velcea, 1982; Badea, 2001;
Posea, 2005), problema limitelor acestor munti este si
mai interesanta si este nca, in parte, neclarificata.
Stabilirea limitelor Muntilor Mehedintiului fata de
unitatile muntoase Tnconjuratoare nu a ridicat
probleme deosebite, dar nu acelasi lucru se poate
afirma despre limita dintre mungi si  Podisul
Mehedintiului, limita care este trasati diferit de la un
autor la altul. Problema limitei muntilor cu podisul nu
este clarificata din mai multe motive: nu se face
diferenta intre munti si podis (studiile de geologie), se
tine cont numai de unele criterii particulare pentru
delimitarea muntilor (criteriul hidrogeologic in cazul
lucrarilor de speologie) sau nu se abordeaza intreg
spatiul Muntilor Mehedintiului (cazul lucrarilor de
morfologie carstica si de geografie fizica). Multe
dintre studiile care vizeaza regiunea nu fac deloc
aprecieri asupra limitei. Tn cazul celor mai multe studii
care trateaza si aceasta problema, referirile sunt foarte
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quoted from one author to another, without a field
research. Thus, it is quite clear it is necessary to pay a
greater deal of attention to the analysis of the limits of
these mountains.

2. History

Emm. de Martonne (1907) is the first who made a
geomorphologic study of the Mehedinti Plateau. He also
shows that “the limit of this region is clearly marked by
the steep slopes of the Carpathians in the West, which is
made up of limy massifs displaying picturesgque shapes...”.
At the same time, he also renders this aspect by a
panoramic draft. This scarp is not as impressing as the one
towards the Cerna River, but it really represents an
element that marks the limit between the plateau and the
mountains, as it is also visible on Landsat satellite images.

V. Mihgilescu (1963) shows that the Mehedinti
Mountains are separated from the plateau by an altitudinal
difference of 300-400 meters. They are also covered by
forests and display a very low population density. He also
refers to the southern limit, stating that the Mehedinti
Mountains “end between the Cerna and Bahna Depression
in the south, nearby the Danube river”.

A quite general reference is made by I. Sarcu (1971),
who describes the Mehedinti Mountains as “a massive
summit with a block aspect that dominates the Mehedinti
Plateau by a steep scarp”.

Al. Rosu (1980) agrees with V. Mihailescu’s
opinion showing that the mountainous region
“dominates the Mehedinti Plateau by 300-400 meters.”

V. Sencu (1975) draws this limit on the karst map
rendering the lower basin of the Cerna River, but he
does not refer to it within the text. The limit is drawn
East of the overthrusting line of the Severin Thrust-
sheet, at the base of the above-mentioned scarp. In our
opinion, this is the best delimitation. As the study does
not refer to the entire region of the Mehedinti
Mountains, the limit is represented only for the sector
between lzverna settlement, in the North, and Pades
Peak, in the South.

In Romania Geography, vol. 1ll, (1987), the
Mehedinti Mountains are more minutely and
systematically rendered. The limit is much more
exactly described and there appear many clues: “... the
southeastern limit is sinuous ... and the slopes slowly
inclined (as compared to the Cerna Valley, o.n.).
Starting from Toplet, it crosses westward of the
settlements of Podeni, Izverna, and Obérsia Closani...”
Unfortunately, in the study, there is no map rendering
the limit of these mountains.

A more accurate explanation appears in Romania
Geography, vol. 1V (1992), in the chapter referring to
the Mehedinti Plateau. There, the altitudinal difference
between the mountains and the plateau is of 400-500
meters and it is marked by *“a slope usually cut in
limestones” or by “... an indistinct contact because of
certain hills that appear as a secondary step between the
plateau and the mountains”. The limit is located West of
the settlements of Closani, Godeanu, lzverna, Gornenti,
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generale, anumite pareri fiind preluate de la un autor la
altul, fara o cercetare prealabila n teren. Reiese astfel
necesitatea de a acorda o atentie mai mare analizei
limitelor acestor munti.

2. Istoric

Emm. de Martonne (1907) este cel care realizeaza
primul  studiu geomorfologic asupra Podisului
Mehedintiului. Tot el arata ca ,limita acestei regiuni
aparte este clar marcata la vest de abruptul Carpatilor
alcatuit din masive de calcar cu forme pitoresti...”.
Totodata ilustreaza acest lucru printr-o schita
panoramica. Acest abrupt, nu la fel de impunator ca
cel dinspre Cerna, constituie intr-adevar un element ce
marcheaza limita dintre podis si munti, fiind vizibil si
pe imaginile satelitare Landsat.

V. Mihailescu (1963) arata ca Muntii Mehedintiului
se individualizeaza fata de podis printr-o diferenta
altitudinala de 300-400 m si prin faptul ca sunt
Tmpaduriti si au un grad de populare foarte redus. Face
referiri si la limita sudica, afirmand cia Muntii
Mehedintiului ,se termina in sud fintre Cerna si
depresiunea Bahnei, in apropiere de Dunare”.

O referire foarte generala o face I. Sarcu (1971), ce
descrie Muntii Mehedintiului ca o ,,culme masiva, cu
aspect de bloc ce domina Podisul Mehedinti printr-un
abrupt puternic”.

Al. Rosu (1980) reia afirmatiile lui V. Mihailescu,
aratand ca regiunea muntoasa ,,domina cu 300-400 m
Podisul Mehedinti”.

V. Sencu (1975) traseaza aceasta limita pe harta
carstului din bazinul inferior al Cernei, fara a face insa
referiri asupra acesteia n text. Limita este trasata la est
de linia de incalecare a Panzei de Severin, la baza
abruptului amintit anterior. Este, dupa parerea noastra,
cea mai buna delimitare. Deoarece studiul nu era
dedicat intregii regiuni a Muntilor Mehedintiului,
limita este reprezentata doar pentru sectorul dintre
localitatea lzverna, in nord, si varful Pades, in sud.

In Geografia Romaniei, vol. IlI, (1987) Muntii
Mehedintiului sunt prezentati mai amanuntit si
sistematic. Limita este descrisa mult mai exact si cu
mai multe repere: ,,... limita de sud — est este mai
sinuoasa ... iar versantii mai slab nclinati (decat spre
Valea Cernei, n.n.). Tncepand de la Toplet, ea trece pe
la vest de localitatile Podeni, lzverna si Obérsia
Closani...”. Din pacate, in lucrare nu exista nici o harta
a acestor munti pe care sa fie concretizata aceasta
limita.

O precizare si mai exacta apare Tn Geografia
Romaniei, vol. 1V (1992), in capitolul referitor la
Podisul Mehedintiului. Aici se aratd ca diferenta
altitudinala dintre munti si podis este de 400-500 m,
fiind marcata fie printr-un ,,povarnis sculptat de regula
in calcare”, fie printr-un ,, ... contact mai sters prin
interventia unor dealuri care formeaza o treapta
secundara intre podis si munti”. Limita este trasata la
vest de Closani, Godeanu, lzverna, Gornenti si
Negrusa, textul fiind Tnsotit de o harta.



and Negrusa; there is also a map in the study.

Supplementary elements are brought by M. lelenicz
(1999) who draws the limit between Orsova Depression
and the Motru River, West of the settlements of Podeni,
Gornenti, Izverna, and Obarsia Closani. He emphasizes
that the limit corresponds to *“an alignment with
lithological differences (limestones — crystalling), of
altitude (500-600 meters), of vegetation...” Other clues are
“steep slopes, settlements only within the plateau, and the
presence of some generations of tributary rivers of the
Motru, Cosustea, and Bahna rivers, with head depression
basins”.

S. Roata (1998) delimits the Mehedinti Mountain by
establishing the limit South of Meteriz Peak (720
meters), then along the Bahna Valley to the Cosustea and
further on, along the ValeaVerde and the Brebina rivers
to Baia de Arama Depression. The references within the
text are scarce, but the limit is well drawn on the map.

L. Badea et al. (2001) minutely present this limit, both
on the map and within the text, in the volume dedicated
to the Southern Carpathians and to the Banat Mountains.
In the southern part, this limit is represented by “the
denivellation of 100-150 meters ... towards Bahna
Depression”, while, North of Bahna settlement, by “a
morphostructural scarp located along the settlements of
Podeni, Costesti, lzverna, Godeanu, Baia de Aramai,
Closani”. It is for the first time when it is also mentioned
the structural nature of the scarp that separates the two
relief units, not only the petrographic one. It is the most
representative paper due to the complexity of the factors
analysed for drawing this limit.

3. Studied area

Although they display the features of middle
mountains, the Mehedinti Mountains draw our attention
due to the extremely picturesque landscape generated by
the Kkarst relief that covers large areas. The western slope
reminds us of Piatra Craiului Massif due to the presence
of numerous Karst, tectonic-structural scarps of large
dimensions, as well as to the presence of limy cliffs,
towers, chimneys, benches, narrow gorges; yet, it differs
from it due to its dimensions and exotic character
imposed by a rich vegetation made up of beech forests,
small groups of Pinus nigra and numerous
Mediterranean shrub species. The eastern slope with
lower declivity imposes itself through the presence of
secondary levelled summits, almost totally covered by
beech forests, which mark the passing towards the
Mehedinti Plateau. The presence of limestones, which is
not that obvious due to the forest vegetation, is proven by
the lack of a permanent river system, by dolines and karst
springs. The high region, a karst plateau that represents
the interfluve between the Motru and the Cerna drainage
areas and especially the sector located between the
Arsasca and the Tasna Valleys, is a unique area within
the Romanian Karst landscape (Sencu, 1975) due to the
dimensions and diversity of surface karst forms, which
are part of the Domogled — Varful lui Stan Kkarstplain
(Bleahu si Rusu, 1965).
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Elemente suplimentare fata de ceilalti autori sunt
aduse de M. lelenicz (1999) care traseaza limita, intre
depresiunea Orsovei si Motru, la vest de localitatile
Podeni, Gornenti, Izverna si Obérsia Closani. Acesta
arata ca limita corespunde unui ,aliniament cu
diferente litologice (calcare — cristalin), de altitudine
(500-600 m), de vegetatie...”. Alte repere sunt:
»Versanti povarniti, asezari numai in podis si prezenta
unei generatii de rauri afluente Motrului, Cosustei si
Bahnei, cu bazine depresionare de obarsie”.

S. Roata (1998) delimiteaza Muntii Mehedintiului
fixand limita la sud de varful Meteriz (720 m), apoi pe
Valea Bahnei pana la Cosustea si in continuare, pe
Valea Verde si Brebina pana la Depresiunea Baia de
Arama. Referirile Tn text sunt lapidare, dar pe harta
limita este bine reprezentata.

L. Badea et al. (2001) prezinta, in volumul dedicat
Carpatilor Meridionali si Muntilor Banatului, detaliat,
atat pe harta cat si Tn text, aceasta limita. Tn partea
sudica, aceasta limita este reprezentata de ,,denivelarea
de 100-150 m ... spre Depresiunea Bahna” iar de la
nord de localitatea Bahna ,de un abrupt
morfostructural pe aliniamentul localitatilor Podeni -
Costesti — lzverna — Godeanu - Baia de Arama -
Closani”. Este pentru prima data cand se aminteste si
natura structurala a abruptului ce separd cele doua
unitati de relief, nu numai cea petrografica. Prin
complexitatea factorilor analizati pentru trasarea
acestei limite, este lucrarea cea mai reprezentativa.

3. Arealul studiat

Cu toate ca prezinta trasaturile unor munti mijlocii,
Muntii  Mehedintiului  frapeaza printr-un peisaj
deosebit de pitoresc, a carui nota particulara este data
de prezenta reliefului carstic pe suprafete intinse.

Versantul apusean, prin prezenta numeroaselor
abrupturi calcaroase, tectono-structurale de mari
dimensiuni, precum si prin prezenta crestelor

calcaroase, a turnurilor, a hornurilor si a branelor, sau
a cheilor inguste, aminteste de Masivul Piatra Craiului,
deosebindu-se, totusi, de acesta prin dimensiuni si prin
caracterul exotic, dat de vegetatia bogata, formata din
paduri de fag, pélcuri de Pinus nigra si numeroase
specii arbustive mediteraneene. Versantul estic, cu
declivitate mai redusa, se remarca prin prezenta
culmilor secundare nivelate, acoperite aproape in
totalitate cu paduri de fag, ce fac trecerea spre Podisul
Mehedintiului. Prezenta calcarelor, desi nu tot atat de
evidenta datorita vegetatiei forestiere, se face simtita
prin lipsa unei retele hidrografice permanente, prin
prezenta dolinelor si a izvoarelor carstice. Regiunea
nalta, un platou carstic ce constituie interfluviul dintre
bazinele Motrului si Cernei, si Tn special sectorul
cuprins Tntre vaile Arsascai si Tasnei, prin amploarea
si diversitatea formelor exocarstice, componente ale
carstoplenei Domogled — Varful lui Stan (Bleahu si
Rusu, 1965), reprezinta un areal unic Tn peisajul carstic
romanesc (Sencu, 1975).

Muntii Mehedintiului se prezinta sub forma unei



The Mehedinti Mountains appear as a single
unitary, narrow ridge, with a length of more than 50
kilometers, directed NE-SW and parallel to the Cerna
Valley. The maximum altitude reaches 1,466 meters in
Stan’s Peak, while the minimum one is below 200
meters, in the South. Upstream the Arsasca Valley, the
ridge branches out: northward, Cerna ridge, with
altitudes below 1,200 meters, parallel to the Cerna
Valley; eastward, Gorganu-Piatra Closanilor ridge
reaches 1,421 meters in Piatra Mare a Closanilor Peak
and suddenly ends through a limy scarp towards the
Motru Valley. Due to its marginal-southern position
within the Retezat — Godeanu Group, the Mehedinti
Mountains neighbours with the Mehedinti Plateau in
the South and southeast. Northwestward, the strongly
deepened valley of the Cerna separates them from the
Godeanu and Cerna Mountains and, South of the
confluence of the Cerna and the Belareca rivers, from
the Almaj Mountains. East of the Motru Valley,
upstream its confluence with the Motru Sec, there start
the summits of the Valcan Mountains, the altitude of
which rapidly increases and reaches 1,900 meters in
Oslea Massif only after 10 kilometers. The Mehedinti
Mountains are generally well individualized as
compared to the surrounding mountainous units, the
morphometrical and morphographical differences
being mostly doubled by structural limits (Fig. 1).

4. Material and methods

From the above-mentioned information, it is quite
clear that the minute analysis of the contact strip between
the two land units is necessary, but the approach is not
that easy. The presence of a representative karst relief,
both within the plateau and the mountains, the same
climatic influences, as well as the numerous common
vegetal associations are only some of the elements that
make the delimitation more difficult. If we also add,
within the plateau, the presence of certain karst outliers
higher than 800 meters (Babelor and Cerboaia
Monadnocks), of the spectacular gorges and of the
strongly deepened valleys, all elements characteristic
rather to a mountain region than to a plateau one, we can
explain why the limit rendered in the above-mentioned
papers is a very general one.

In order to establish the limit between the Mehedinti
Mountains and Plateau, we used the following methods
(Torok — Oance, 2006):

- geomorphologic mapping using topographic maps at a
scale of 1: 25,000 and orthophotoplans at a scale of
1: 5,000;

- geomorphologic mapping by means of GIS;

- the analysis based on the field numerical model (FNM).
We used an ASTER field model (Advanced Spaceborne
Thermal Emission and Reflection Radiometer) with a
spatial resolution of 30 m, obtained through satellite
remote sensing. FNM was used both for the
morphographical and morphometric analysis (inclusively
for drawing the geomorphologic profiles) and for the
visual analysis (the field analytic hachure, anaglyph maps,
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culmi unitare, inguste, de peste 50 km lungime,
orientatd pe directia nord-est — sud-vest, paralela cu
Valea Cernei. Altitudinea maxima este de 1466 m in
Varful lui Stan iar cea minima este de sub 200 m, Tn
partea sudica. Amunte de valea Arsascai, culmea se
ramifica: spre nord, Culmea Cernei, cu altitudini ce nu
depasesc 1200 m, se mentine paralela cu Valea Cernei;
spre est, Culmea Gorganu — Piatra Closanilor atinge
1421 m altitudine Tn varful Piatra Mare a Closanilor,
terminandu-se brusc, printr-un abrupt calcaros, n
Valea Motrului. Prin pozitia sa marginal — sudica n
cadrul  grupei Retezat Godeanu,  Muntii
Mehedintiului se Tnvecineaza in partea de sud si de sud
— est cu Podisul Mehedintiului. Spre nord — vest, valea
puternic adancita a Cernei i separa de Muntii Godeanu
si Cernei, iar de la sud de confluenta acesteia cu
Belareca, de Muntii Almajului. La est de Valea
Motrului, amunte de confluenta acestuia cu Motru Sec,
incep culmile Muntilor Valcan, a caror altitudine
creste repede, depasind, dupa numai 10 km, altitudinea
de 1900 m in Masivul Oslea. Muntii Mehedintiului
sunt, cu putine exceptii, bine individualizati fata de
unitatile de relief muntoase inconjuratoare, diferentele
morfometrice si morfografice fiind de cele mai multe
ori dublate de limite structurale (Fig. 1).

4. Material si metode

Din cele prezentate anterior reiese necesitatea unei
analize mai amanuntite asupra fasiei de contact dintre
cele doua unitati de relief, demers nu lipsit de o oarecare
dificultate. Prezenta unui relief carstic reprezentativ, atat
n podis cat si In arealul muntos, a acelorasi influente
climatice, precum si a numeroase asociatii vegetale
comune, sunt cateva elemente care fac si mai dificila
separarea celor doua unitati de relief. Daca la acestea mai
adaugam prezenta, in cadrul podisului, a unor martori de
eroziune calcarosi, ce depdsesc 800 m altitudine (este
vorba de Cornetul Babelor si Cerboaia), a cheilor
spectaculoase si a vailor puternic adancite, toate elemente
specifice mai degraba muntelui decét unui podis, ne
putem explica de ce, In multe din lucrarile mai sus
amintite, limita prezentata era una foarte generala.

Pentru stabilirea limitei dintre Muntii Mehedintiului si
Podisul Mehedintiului s-au folosit urmatoarele metode
(Torok — Oance, 2006):

- cartarea geomorfologica utilizand harti topografice la
scara 1: 25000 si ortofotoplanuri la scara 1: 5000;

- cartarea geomorfologica cu ajutorul GPS — ului;

- analiza bazata pe modelul numeric al terenului (MNT).
S-a folosit un model al terenului ASTER (Advanced
Spaceborne  Thermal Emission and Reflection
Radiometer) cu o rezolutie spatiald de 30 m, obtinut prin
teledetectie satelitara. MNT a fost utilizat atat pentru
analiza morfografica si morfometrica (inclusiv pentru
realizarea profilelor geomorfologice) cat si pentru
analiza vizuala (hasurarea analitica a terenului, harti
anaglife, reprezentare 3D) a arealului studiat. Aceasta
din urma s-a dovedit a fi extrem de utila deoarece, n
conditiile unui areal puternic impadurit, gasirea in teren a



3D representation) of the studied area. The last one unor locuri de observatie este extrem de anevoioasa.

proved to be extremely useful for forest areas, as finding
observation spots here is extremely difficult.
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Fig. 1. The limits of the Mehedinti Mountains / Limitele Muntilor Mehedintiului.

1, fault/falie; 2, nappe line of the Getic thrust-sheet/linia de sariaj a Panzei Getice; 3, nappe line of the Severin thrust-sheet/ linia
de sariaj a Panzei de Severin; 4, Cerna duplicature/duplicatura de Cerna; 5, morphosculptural limit/limita morfosculpturala; 6,
limit along certain faults/limita in lungul unor falii; 7, morphostructural limit/limita morfostructurala; 8, morphostructural limit
doubled by fault/limitd morfostructurala dublata de falie; 9, permanent river system/retea hidrografica permanenta; 10, temporary

river system/retea hidrografica temporara; 11, settlement/localitate; a, Obérsia Closani; b, Marasesti.
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- the analysis of Landsat ETM+ satellite images
(purchasing data the 22™ of August 2000, with a
resolution of 30 meters, respectively of 15 meters for
panchromatic image) for obtaining the maps rendering the
land use and the maps used for the identification of certain
structural elements that were not marked on the present
maps.

- the drawing of the digital tectonic and geological maps
of the region obtained by digitizing the geological maps at
a scale of 1:50,000 allowed, by means of spatial analysis
based on GIS, the observation of the balance between
relief, petrography, and structure, which make the
drawing of the mountains limit easier.

- the analysis of the karst hydrogeology (karst aquifers,
presence of the karst springs etc.) (Povara, 1996).

- the analysis, for certain sectors, of the spatial distribution
and of the density of isolated houses and of the stables.

5. Results and discussions

5.1 The southeastern limit

The Mehedinti Mountains are 400-500 meters higher
than the flat summits of the Mehedinti Plateau, which
display an average altitude of 500 meters. The eastern slope
is highly inclined marking the passage towards the plateau.
The foot of this slope represents, most of the times, the limit
between the mountains and the plateau. The link between
the petrography and the morphometry of this slope is
obvious, but a minute analysis reveals the role of the
tectonics, which can be a determinant one in many cases.
The southeastern limit of the Mehedinti Mountains is very
complex as it is characterized by the alternance of some
sectors where it is extremely clear with sectors where it is
indistinct and we used a series of supplementary elements in
order to identify it.

The simplest situation is that when the eastern slope of
the mountains is made up of Mesososic limestones. The
base of this slope is marked by the contact between the
limestones and other types of rocks, sedimentary or
crystalling, and it is doubled by faults or overthrust lines
many times. In this case, the limit is also stressed by the
presence of certain karst springs that appear at the contact
between the limestones and other non-karstic rocks.

When the eastern slope of the mountains is also made up
of certain formations belonging to Severin or Getic Thrust-
sheets, its morphology changes and the passing between the
mountain and the plateau is no longer that obvious. Thus,
we notice that the relief morphology and morphometry is
different East of the overthrust line of the Getic Thrust-sheet
— which is represented by Bahna patch within this region —
as compared to the relief developed on the formations
belonging to Severin Thrust-Sheet and Danubian
Autochthonous. Even within the sector of overlapping of
the Getic Thrust-sheet it can be noticed, both in the slopes
and valleys profile, an obvious decrease of the slope and the
development of an inflection point at an altitude of 600-750
meters, point that represents the foot of the eastern slope of
the Mehedinti Mountains, in many cases.

According to the features of the limit between the
mountains and the plateau, the southeastern limit of the
Mehedinti Mountains displays two distinct sectors — Closani
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- analiza imaginilor satelitare Landsat ETM+ (data
achizitiei: 22 august 2000, cu o rezolutie de 30 m,
respectiv 15 m pentru imaginea pancromatici) atat
pentru obtinerea hartilor utilizarii terenului, cat si
pentru identificarea unor elemente structurale
nemarcate pe hartile actuale.

- realizarea hartilor geologice si tectonice digitale ale
regiunii prin digitizarea hartilor geologice la scara
1:50000 a permis, prin analiza spatiala cu ajutorul
SIG, observarea raportului dintre relief, petrografie si
structura, ceea ce a usurat trasarea limitei muntilor.

- analiza hidrogeologiei carstice (acvifere carstice,
prezenta izvoarelor carstice etc.) (Povara, 1996).

- analiza, pentru unele sectoare, a distributiei spatiale
si a densitatii caselor izolate si a salaselor.

5.Rezultate si discutii

5.1 Limita de sud - est

Muntii Mehedintiului domina cu mai bine de 400 -
500 m culmile netede, ce au o altitudine medie de
aproximativ. 500 m, ale Podisului Mehedintiului.
Versantul estic al Muntilor Mehedintiului este puternic
inclinat, facand trecerea spre podis. Baza acestui
versant reprezinta, de cele mai multe ori, limita dintre
munti si podis. Este evidenta legatura dintre
petrografie si morfometria acestui versant, dar, la o
analiza mai atenta, se observa si rolul tectonicii, care,
n cele mai multe cazuri este determinant. Limita sud —
estici a Muntilor Mehedintiului prezinta astfel o
complexitate remarcabila, fiind caracterizata prin
alternanta unor sectoare in care aceasta este extrem de
clara, cu sectoare in care se prezintd mai estompat si
unde, pentru identificarea ei, s-au folosit o serie de
elemente suplimentare.

Situatia cea mai simpla este cea In care versantul
estic al muntilor este format din calcare mezozoice.
Baza acestui versant este marcatd de contactul dintre
calcare si alte tipuri de roci, sedimentare sau cristaline,
si este dublat de cele mai multe ori de falii sau linii de
sariaj. Tn acest caz, limita este marcata si de prezenta
unor izvoare carstice care apar la contactul calcarelor
cu rocile necarstificabile.

Atunci cand versantul estic al muntilor este
constituit si din formatiunile Panzei de Severin sau
ale Panzei Getice, morfologia acestuia se modifica,
trecerea de la munte la podis nemaifiind atat de
evidenta. O prima constatare este aceea ca,
morfologia si morfometria reliefului este diferita la

est de linia de sariaj a Panzei Getice - care este
reprezentatd Tn aceasta regiune prin petecul de
Bahna - Tn comparatie cu relieful dezvoltat pe

formatiunile Panzei de Severin si ale Autohtonului
Danubian. Chiar in sectorul de incédlecare a Panzei
Getice se constata, atat in profilul culmilor, céat si Tn
cel al vailor, o scadere evidenta a pantei cu formarea
unui punct de inflexiune la o altitudine cuprinsa
intre 600 si 750 m, punct ce repezinta, de cele mai
multe ori, baza versantului estic al Muntilor
Mehedintiului.

Tn functie de caracteristicile limitei dintre munti si



— Izverna sector and Izverna — Podeni sector.

5.1.1. Closani — lzverna sector

The presence of certain peaks higher than 700 meters and
modeled in the harder rocks belonging to the Severin and
Getic Thrust-sheets makes the drawing of this limit even
more complicated in the case of the ridges that separate the
drainage areas of the rivers of the Lupsa, Brebina, and
Cosustea, which also explains its sinuous line (Fig. 1). It is
about the peaks of Ochianu (757 meters), Magura (797
meters) and the peak located West of it (881 meters), all cut
in the basalts and dolerites of the Severin Thrust-sheet, which
represents a secondary East-West directed summit of the
Mehedinti Mountains that separate the hydrographical basin
of the Brebina from that of the Lupsa. The same situation
occurs on the interfluve between the Cosustea and the
Brebina rivers, where the peaks of Paharnicul (885 meters)
and Varful Tnalt (732 meters) are made up of the gneisses
belonging to Bahna patch. Thus, at the confluence between
the Motru and the Motru Sec rivers, the southeastern limit of
the Mehedinti Mountains crosses the summit located
between the Brebina and the Lupsa® rivers, following the
northern slope of the Brebina Valley, above the 500 meters
erosion level, which is characteristic to the plateau. All the
secondary summits that go towards Baia de Arama
Depression belong to this level (Fig. 2).

podis, limita de sud-est a muntilor Mehedintiului
prezinta doua sectoare distincte: sectorul Closani —
Izverna si sectorul Izverna — Podeni.

5.1.1. Sectorul Closani - lIzverna

Prezenta unor varfuri de peste 700 m, modelate in
rocile mai dure ale Panzei de Severin sau ale Panzei
Getice, complica trasarea acestei limite Tn cazul
culmilor ce separa bazinele hidrografice ale Lupsei,
Brebinei si Cosustei si explica traseul sinuos al
acesteia (Fig. 1). Este vorba de varfurile Ochianu (757
m), Magurii (797 m) si varful de la vest de acesta (881
m), grefate pe bazaltele si doleritele Panzei de Severin,
care se constituie intr-o culme secundara, orientata est
— vest, a Muntilor Mehedintiului, ce separa bazinul
hidrografic al Brebinei de cel al Lupsei. Aceeasi
situatie apare pe interfluviul dintre Cosustea si
Brebina, unde varfurile Paharnicului (885 m) si Varful
Tnalt (732 m) sunt constituite din gnaisele petecului de
Bahna. Astfel, de la confluenta Motrului cu Motru Sec,
limita sud - estica a Muntilor Mehedintiului
traverseaza culmea dintre raurile Brebina si Lupsa®
mentindndu-se pe versantul nordic al vaii Brebina,
deasupra nivelului de eroziune de 500 m, specific
podisului, in care se inscriu culmile secundare ce
converg spre Depresiunea Baia de Arama (Fig. 2).

W1 lui Stan

Fig. 2. The limit of the Mehedinti Mountains within Closani - Izverna sector
Limita Muntilor Mehedintiului Tn sectorul Closani - Izverna:
1, the overthrust line of the Getic Thrust-sheet/linia de Tncalecare a Panzei Getice; 2, the overthrust line of the Severin Thrust-
sheet/linia de Incalecare a Panzei de Severin; 3, fault/falie; 4, mountains’ limit/limita muntilor; 5, river system/ retea hidrografica.
Starting from the confluence of the Brebina and the De la confluenta Brebinei cu Valea lui Dragu, limita

Valea lui Dragu, the limit is directed southward, goes up  se orienteaza spre sud, urci pe Valea Gerului (afluent pe

% The Lupsa river appears on certain maps as the Motrusor River/raul Lupsa apare pe unele harti si cu denumirea de Motrusor.
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along the Valea Gerului (a tributary of the Brebina on the
right) up the saddle between Gorunului Hill (637 meters)
and Varful Tnalt Hill (732 meters). Then, it goes down
along the northern slope of the Cosustea Valley preserving
the same altitude of 550-600 meters as within the Brebina
basin. Starting from the confluence between the Cosustea
and the Valea Verde, the limit is represented by the
Cosustea Valley. Along this sector, the limit is erosional
except for the valley sectors, where it is doubled by faults:
Godeanu — Titerlesti fault, on the Brebina Valley, and
Izverna — Ponoarele fault, on the Cosustea Valley.

Some authors (Vintilescu, 1946; Goran, 1978; Cucu
et al., 1980; Muica, 1992; lelenicz, 1999) include these
ridges to the Mehedinti Plateau considering that the
mountains end at the foot of the limy scarp of the ridge
Gorganu — Piatra Closanilor. The criteria on the basis of
which we included these ridges, with a general aspect of
hillocks, to the mountain area are the following:

- high altitude, between 700 and almost 900 meters,
which characterize the entire length of these ridges to the
limit we drew, where it registers a sudden decrease;

- these ridges start either from Poiana Mica Peak
(1,179 meters), the main orographic knot of Gorganu —
Piatra Closanilor ridge, or from Cioaca Lacului (1,150
meters); the apparent detachment of these summits from
the main ridge of the mountains is induced by the
presence of certain large and deep saddles developed on
the basis of more friable rocks (the Cretaceous
wildflysch and the Nadanova beds at the head of the
Lupsa and Obarsia valleys and the Sinaia beds along the
Verzi Valley).

- the presence of some almost horizontal surfaces that
belong to the 800-850 meters erosion level, which are
widely spread within the northern sector of the
Mehedinti Mountains, which suggests a more probable
common evolution with that of the Mehedinti Mountains
than with that of the plateau;

- the higher degree of afforestation of these ridges;

- the almost total lack of isolated houses and stables,
which are so specific to the Mehedinti Plateau (Fig. 3).

On the Cosustea Valley, the above-mentioned fault
marks the contact, in the proximity of Izverna
settlement, between the Barremian — Aptian limestones
from the Mehedinti Mountains and the paragneiss and
micaschists of the Getic Thrust-sheet. Westward, it gets
into contact with the ophiolite formation of the Severin
Thrust-sheet for the first time and then with the Turonian
— Senonian wildflysch formation. The presence of the
tectonic-petrographic scarp that dominates the Cosustea
Valley with 400-500 meters makes the limit between the
mountains and the plateau be not only obvious but also
imposing within this sector. The limit is marked by a
series of springs such as the ones located North of
Giurgiani and lzverna cave.
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dreapta al Brebinei) pana in nseuarea dintre Dealul
Gorunului (637 m) si Dealul Varful Tnalt (732 m). De
aici coboara pe versantul nordic al Cosustei,
mentinandu-se la aceeasi altitudine de 550 — 600 m ca
n bazinul Brebinei. De la confluenta Cosustei cu Valea
Verde, limita o reprezinta valea Cosustei. Pe aceasta
portiune, limita este una de eroziune cu exceptia
sectoarelor de vale, unde este dublata de falii: falia
Godeanu — Titerlesti, pe valea Brebinei si falia 1zverna
— Ponoarele, pe valea Cosustei.

Unii autori (Vintilescu, 1946; Goran, 1978; Cucu et
al., 1980; Muica, 1992; lelenicz, 1999) includ aceste
culmi Podisului Mehedintiului, considerand ca muntii
se opresc la baza abruptului calcaros al culmii
Gorganu — Piatra Closanilor. Criteriile pe baza carora
am inclus aceste culmi, cu aspect de maguri, unitatii
montane sunt urmatoarele:

- altitudinea mare, intre 700 si aproape 900 m, care
nu apare izolat, ci se mentine pe toata lungimea
acestor culmi, pana la limita trasata de noi, unde
Tnregistreaza o scadere brusca;

- aceste culmi pornesc fie din varful Poiana Mica
(1179 m), principalul nod orografic al culmii Gorganu
- Piatra Closanilor, fie din Cioaca Lacului (1150 m),
aparenta desprindere a acestor culmi de culmea
principala a muntilor se datoreaza prezentei unor
inseudri largi si adanci, formate pe seama unor roci
mai friabile (wildflysch-ul cretacic si stratele de
Nadanova la obarsia vailor Lupsa si Obarsia si stratele
de Sinaia de-a lungul Vaii Verzi).

- existenta unor suprafete aproape orizontale ce
apartin nivelului de eroziune de 800-850 m, cu o larga
extindere in  sectorul nordic al Muntilor
Mehedintiului, ce sugereaza mai degraba o evolutie
comuna cu cea a Muntilor Mehedintiului, decat cu cea
a podisului;

- gradul mai ridicat de Tmpadurire al acestor culmi;

- lipsa aproape cu desavarsire a caselor izolate si a
silaselor, atat de specifice Podisului Mehedintiului
(Fig. 3).

Pe valea Cosustei, falia de decrosare amintita
anterior aduce n contact, in apropiere de localitatea
Izverna, calcarele barremian — aptiene din Muntii
Mehedintiului cu paragnaisele si micasisturile Panzei
Getice, pentru ca mai la vest sa vina in contact, prima
data cu formatiunea ofiolitica a Panzei de Severin si
apoi cu formatiunea de wildflysch turonian — senonian.
Prezenta abruptului tectono-petrografic ce domina
valea Cosustei cu 400-500 m face ca in acest sector
limita dintre munti si podis sa fie nu numai evident, ci
si impunatoare. Limita este marcatd de o serie de
izvoare cum sunt cele de la nord de Giurgiani si de
pestera debitoare Izverna.



Fig. 3. Permanent and temporary settlements within the upper basin of the Brebina /
Asezari permanente si temporare in bazinul superior al Brebinei.
1, settlement/localitate; 2, isolated house/casa izolata; 3, stable/silas; 4, sheepfold/stana; 5, contour-line with a 100 meters
equidistance/curba de nivel cu echidistanta de 100 m; 6, rivers/rauri.

5.1.2 lzverna — Podeni sector

South of lzverna, the Mesosoic limestones cover
especially the higher part of the Mehedinti Mountains.
Thus, a large part of the slope towards the plateau is
mainly made up of the Sinaia beds of the Severin
Thrust-sheet, and towards the base of the paragneiss
belonging to Bahna patch. The limit also follows the
foot of this slope, which largely coincides with the
overthrust line of the Getic Thrust-sheet. The
tributaries of the Bahna Valley are characterized by
narrowness and lack of terraces within the mountains.

Starting from lzverna, the limit follows the Cosustea
Valley up to its confluence with Carmazanul furrow,
which it follows upstream. It passes East of Ciolanu
Mic Peak and in the proximity of the head of the
Ciobanul Valley, at an altitude of about 750 meters. Of
all the tributaries of the Bahna that spring from the
Mehedinti Mountains, the Camena succeeded in
entering, by regressive erosion, the deepest inside the
mountain due to the strong narrowing of the Severin
Thrust-sheet and to the extension of the more friable
formations belonging to the Cretaceous wildflysch.
Thus, the limit of about 600 meters is represented by the
foot of the limy scarp only within this region.

South of the Camena Valley, the crystalline of
Bahna patch extends westwards. In the proximity of the
Gherghenitul ~ Valley, the Severin  Thrust-sheet
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5.1.2 Sectorul Izverna - Podeni

La sud de lzverna, calcarele mezozoice ocupa mai
ales partea inalta a Muntilor Mehedintiului, astfel incat
0 mare parte a versantului dinspre podis este alcatuit in
principal din stratele de Sinaia ale Panzei de Severin
si, spre bazd, din paragnaisele petecului de Bahna.
Limita urmeaza si aici baza acestui povarnis care
coincide in linii mari cu linia de Tncélecare a Péanzei
Getice. Vaile afluente ale Bahnei se caracterizeaza, in
munte, prin Tngustime si lipsa teraselor.

De la lzverna, limita urmeaza valea Cosustei pana
la confluenta acesteia cu ogasul Carmazanului, pe
care-l urmeaza amunte. Trece pe la est de varful
Ciolanu Mic si Tn apropiere de obarsia vaii Ciobanului,
mentinandu-se la ~750 m altitudine. Dintre toti
afluentii Bahnei ce izvorasc din Muntii Mehedintiului,
Camena a reusit sa patrunda, prin eroziune regresiva,
cel mai adanc spre interiorul muntelui datorita
Thgustarii puternice a Panzei de Severin si a extinderii
formatiunilor mai friabile ale wildflysch-ului cretacic,
astfel Tncat, numai in aceasta regiune limita este data
de baza unui abrupt calcaros, la aproximativ 600 m
altitudine.

La sud de valea Camena, cristalinul petecului de
Bahna se extinde mult spre vest, pentru ca in dreptul
vaii Gherghenitului, Panza de Severin sa dispara total,
intregul versant al Muntilor Mehedintiului fiind



disappears almost completely and the entire slope of the

Mehedinti Mountains is made up of paragneisses. At
the same time, we notice a decrease of the inclination,
this slope being slower. Within this sector, there appear
declivity differences at the contact between the gneisses
and amphibolites formation and that of plagiogneisses.
The contact is marked by some northeast-southwest
directed faults. The limit can be noticed along these
faults, at an altitude of 500-600 meters up to the head of
the Racovat Valley.

5.2 The southern limit

As well as the southeastern limit, the southern limit
separates the Mehedinti Mountains from the plateau with
the same name. It differs from one author to another
because of the geological and morphological
characteristics of this sector, which make difficult its
drawing. All these difficulties might be synthesized in the
fact that, on the background of a geological monotony, it
occurs a gradual decrease of the main ridge altitude within
the southern sector of the mountains and it can be easily
mistaken with the plateau summits.

Some authors admit the extension of the mountains to
the Danube; some consider it ends above the slope
marking the passage towards Bahna Depression and the
others to the VValea Mare and South of Meteriz Peak (720
meters).

In order to establish this limit, we considered the last
opinion more appropriate. Thus, the southern limit of the
Mehedinti Mountains starts in the proximity of Toplet
settlement, passes South of Meteriz Peak (720 meters), at
an altitude of 600 meters, at the foot of a slope with a
denivellation of about 100 meters, which ends above the
500-600 meters level, which represents Gornovita levelled
surface. Further, it is directed northeastwards and displays
about the same altitude, above the flat surfaces that border
as a bench the steeper slope of the mountains. The contact
with the southeastern limit occurs at the head of the
Racovat river (Fig. 4). The reasons for drawing this limit
are the following:

- the total sinking of Domogled — Varful lui Stan
anticline, which overlaps the main ridge of the Mehedinti
Mountains, below the formation of the Severin Thrust-
sheet and of Bahna patch. We can state that, South of
Pecinisca Valley, the entire area located East of the Cerna
River, including both the mountains and the plateau, is
mainly developed on the Getic crystalline;

- the total disappearance of the Mesozoic limestones
that made up the high region of the mountains and
supported a well-developed karstic relief;

- the constant decrease of the altitude of the main
summit from 1,192 meters (Suscu Peak) to about 600
meters South of Meteriz, with a decrease of 100 meters
for each 1.3 kilometers;

- the presence of a poorly inclined, but obvious slope,
the foot of which is at about 600 meters and dominates the
levelled ridges that go down towards Bahna Depression.
Generally, it is structurally conditioned, its foot
overlapping the faults that establish a contact between the
gneisses and amphibolites formation and the one of
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constituit din paragnaise. Totodata se remarca o scadere
a pantei, acest versant fiind mult mai domol. Tn acest
sector, apar diferente de declivitate la contactul dintre
formatiunea gnaiselor si amfibolitelor cu cea a
plagiognaiselor, contact realizat prin intermediul unor
falii cu orientare nord-est — sud-vest. Limita se poate
urmarii de-a lungul acestor falii, la o altitudine de 500 —
600 m, pana la obérsia vaii Racovatului.

5.2 Limita de sud

Ca si limita sud — estica, cea de sud delimiteaza
Muntii Mehedintiului de podisul cu acelasi nume. Este
trasatda diferit de la un autor la altul, datorita
caracteristicilor geologice si morfologice ale acestui
sector, care fac dificila stabilirea unei limite. Toate
aceste dificultati ar putea fi sintetizate In faptul ca, pe
fondul unei monotonii geologice, are loc scaderea
treptata a altitudinii culmii principale a sectorului
sudic al muntilor, pani la confundarea acesteia cu
celelalte culmi din podis.

Unii dintre autori admit extinderea muntilor pana la
Dunare, altii pana deasupra povarnisului ce face
trecerea spre Depresiunea Bahna, iar altii pana la
Valea Mare si la sud de varful Meteriz (720 m).

Tn Tncercarea noastra de a stabili aceasta limita, ni
s-a parut mai potrivita ultima varianta. Astfel, limita
sudica a Muntilor Mehedintiului Tncepe din dreptul
localitatii Toplet, trece pe la sud de varful Meteriz
(720 m), la altitudinea de 600 m, la baza unui
povarnis cu o denivelare de aproximativ 100 m, care
se opreste deasupra nivelului de 500-600 m altitudine
ce reprezinta suprafata de nivelare Gornovita. De
aici, se indreapta spre nord — est, mentinandu-se la
aproximativ aceeasi altitudine, deasupra suprafetelor
netede ce bordeaza ca o prispa versantul mai abrupt
al muntilor, racordandu-se cu limita sud — estica, la
obarsia raului Racovat (Fig. 4). Motivam trasarea
acestei limite prin acest loc prin urmatoarele:

- afundarea totala a anticlinalului Domogled -
Varful lui Stan, anticlinal ce se suprapune culmii
principale a  Muntilor  Mehedintiului,  sub
formatiunile Panzei de Severin si ale Petecului de
Bahna. Putem afirma ca, la sud de valea Peciniscai,
ntregul areal de la est de Cerna, atat muntii cat si
podisul, este, cu foarte mici exceptii, dezvoltat pe
cristalinul getic;

- disparitia n totalitate a calcarelor mezozoice care
formau regiunea fTnalta a muntilor si confereau
particularitate prin relieful carstic bine dezvoltat;

- scaderea constanta a altitudinilor culmii principale
de la 1192 m (Vf. Suscu) la aproximativ 600 m la sud
de Meteriz, cu o scadere de 100 m la fiecare 1,3 km;

- existenta unui povarnis, mai slab inclinat, dar
totusi evident, a carui baza se afla la altitudinea de
aproximativ 600 m, dominand culmile nivelate ce
coboara spre Depresiunea Bahna. Tn general, acesta
este conditionat structural, baza lui suprapunandu-se
cu falii ce aduc in contact formatiunea gnaiselor si
amfibolitelor cu cea a plagiognaiselor (Fig. 5). Acest
povarnis este de fapt continuarea celui de pe latura



plagiogniesses (Fig. 5). This slope continues the one
located on the southeastern side of the mountains, the base
of which is located at a similar altitude of about 700-750
meters towards lzverna and 600-650 meters southwards;

sud — estica a muntilor, a carui baza se afla la
altitudini apropiate, de aproximativ 700-750 m spre
Izverna si 600-650 spre sud;

MUNTIE  MEHEDINTILLLI

Sugcu
192 guding Mare

PODISUL MEHEDINTIULUI
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Fg. 4, hé southern limit of

the Mehedinti Mountains / Limita sudica a Muntilor Mehedintiului.

1, faults/falii; 2, Getic Thrust-sheet/Panza Getica; 3, Severin Thrust-sheet/Panza de Severin; 4, river system/retea hidrografici; 5,
limit of the Mehedinti Mountains/limita Muntilor Mehedintiului; 6, limit of Bahna Depression/limita Depresiunii Bahna.

- the Valea Mare (also known as the Barzu Valley)
is the most deepened valley within the sector located
between the confluence of the Cerna with the
Belareca and Orsova Depression. In the field, it
appears as a real morphologic discontinuity. The
strong deepening of this valley that overlaps a fault
perpendicular on the Cerna Valley, is proven by the
presence of an erosion window, which makes possible
the outcrop of the Barremian — Aptian limestones that
are deeply sunk below Bahna patch. Thus, the Valea
Mare is the last place where the limestones appear at
the surface and where the huge karst aquifer of the
Mehedinti Mountains discharges through the karstic
intermittent spring from Barza. Moreover, the saddle
from the head of this valley (640 meters) represents
the first lower altitude of the main ridge; the passage
towards it is marked by a sudden “leap” of about 180
meters (Fig. 5);

- even if the summit continues South of Meteriz
Peak, the morphology differs from that of the
mountains. The erosion exerted by the llovita and the
Tarovat rivers led to its strong narrowing.

- the Tarovit, the Pietrile Albe, and the Racovit rivers,
all tributaries of the Bahna, fragmented Gornovita
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- Valea Mare (cunoscuta si ca valea Barzu) este

valea cea mai adancita din sectorul cuprins intre
confluenta Cernei cu Belareca si Depresiunea
Orsovei. 1In teren apare ca o veritabila
discontinuitate morfologica. Adancirea puternica a
acestei vii, fixata de-a lungul unei falii
perpendiculare pe Cerna, este demonstrata de
existenta unei ferestre de eroziune ce face posibila
aflorarea calcarelor barremian — aptiene, puternic
afundate sub petecul de Bahna. Prin acest lucru,
Valea Mare este ultimul loc de aparitie la zi a
calcarelor si totodata locul de descarcare al
imensului acvifer carstic al Muntilor Mehedintiului,
prin izbucurile de la Barza. Mai mult, saua de la
obarsia acestei vai (640 m) reprezintd prima
altitudine mai cobordtd a culmii principale, spre
care trecerea se face brusc, printr-un ,salt” de
aproximativ 180 m (fig. 5);

- desi culmea continua si la sud de varful Meteriz,
morfologia nu mai aminteste cu nimic de cea a
muntilor. Asaltul raurilor llovita si Tarovat au dus la
Tngustarea puternica a acesteia.

- raurile Tarovat, Pietrile Albe si Racovat, afluenti ai
Bahnei, au fragmentat suprafata de nivelare Gornovita



levelled surface transforming it into a series of flat
interfluves, slowly inclined from about 600 meters to
400 meters, above the unlevelling of 100-150 meters
that marks the passing towards Bahna Depression. The
morphology of this area is typical to the plateau and it
cannot be included to the mountain region;

- the decrease of the forest-covered surfaces South
of this limit. They develop on the strongly inclined
slopes of the valleys as in the case of the plateau. At
the same time, below 600 meters, we notice an
increase of the density of the stables and isolated
households, generally located on the interfluves. The
isolated houses start to appear on Dranic Summit from
500 meters (Fig. 5).
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transformand-o intr-o serie de interfluvii plate, ce
nclina usor, de la aproximativ 600 m la 400 m, pana
deasupra denivelarii de 100-150 m ce face trecerea
spre Depresiunea Bahna. Morfologia acestui areal este
una tipica podisului, neputand fi inclus regiunii
muntoase;

- scaderea, la sud de aceastd limitd, a suprafetelor
ocupate de padure. Acestea se mentin, ca si Th cazul
podisului, pe versantii puternic inclinati ai vailor.
Totodata se remarca o crestere, de la altitudinea de
600 m Tn jos, a densitatii salaselor si gospodariilor
izolate, amplasate in general pe interfluvii. Casele
izolate Tncep sa apara pe Culmea Dranicului de la 500
m altitudine (Fig. 5).

PODISUL  MEHEDINTULUI

Cubmaa Dranicului

2 1

ki

Fig. 5. Longitudinal geomorphologic profile between Arjana Peak (916 meters) and Dranic Summit / Profil
geomorfologic longitudinal Tntre varful Arjana (916 m) si Culmea Dranicului.
1, gneisses and amphibolites formation (Bahna patch)/formatiunea gnaiselor si amfibolitelor (petecul de Bahna); 2,
plagiogniesses formation (Bahna Patch)/formatiunea plagiognaiselor (petecul de Bahna); 3, fault/falie; 4, isolated house/casa
izolata. A — saddle (640 meters) at the head of the Valea Mare River/saua (640 m) de la obérsia raului VValea Mare.

Conclusions

The Mehedinti Mountains neighbours both in the
southeast and South with the Mehedinti Plateau. The
limit between the mountains and the plateau is a
complex one as it is difficult to establish because of
the alternance of the sectors, where it is extremely
clear and marked by petrographic and tectonic-
petrographic scarps, with the sectors where it is more
indistinct because of the prolongation of certain
secondary summits displaying a general aspect of
intermediary step between the mountains and the
plateau.

The southeastern limit is extremely sinuous
because of the multitude of factors and conditions that
generated it. It is characterized by an alternance of
sectors where it is morphosculptural, especially
between the confluence of the Motru and the Motru
Sec Rivers and Izverna settlement, with sectors where
it is really morphostructural and it overlaps certain
faults and overthrust lines.

The southern limit, which is shorter, is located at
the foot of a scarp with a denivellation of about 100
meters, which ends above the 500-600 meters level. It
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Concluzii

Muntii Mehedintiului se Tnvecineaza atat in partea
de sud-est, cat si in partea de sud cu Podisul
Mehedintiului. Limita dintre munti si podis este una
complexa, fiind dificil de stabilit datorita alternantei
sectoarelor in care limita este foarte clara, evidentiata
de abrupturi petrografice sau tectono — petrografice, cu
sectoare Tn care aceasta este mai estompata datorita
prelungirii unor culmi secundare cu aspect de treapta
intermediara intre munti si podis.

Limita de sud — est, datorita multitudinii de factori
si conditii care au generato, este extrem de sinuoasa.
Se caracterizeaza prin alternanta unor sectoare n care
limita este una morfosculpturald — in special ntre
confluenta dintre Motru si Motru Sec si localitatea
Izverna — cu sectoare in care limita este prin excelenta
una morfostructurala, fixata atat in lungul unor falii cat
si al liniilor de sariaj.

Limita de sud, mult mai scurta, este localizata la
baza unui povarnis cu o denivelare de aproximativ 100
m, care se opreste deasupra nivelului de 500-600 m
altitudine specific podisului. Este o limita predominant
morfosculpturala.



is a predominantly morphosculptural limit. Intre limitele prezentate, Muntii Mehedintiului
Thus, between these limits, the Mehedinti ocupi o suprafatd de aproximativ 400 km? ceea ce

Mountains cover a surface of about 400 square reprezinta 10% din suprafata Masivului Retezat —

kilometers, which represents only 10 percent of the Godeanu si 2,6% din cea a Carpatilor Meridionali.

surface of the Retezat — Godeanu Mountains and 2.6

percent of that of the Southern Carpathians.
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LEVELLED SURFACES FROM THE MOUNTAIN SECTOR
OF THE GILORT DRAINAGE AREA

SUPRAFETELE DE NIVELARE DIN SECTORUL MONTAN AL BAZINULUI GILORT

Emil MARINESCU*?

Abstract: The complex levelled surfaces identified and analysed in this study are: the Carpathian pediplain
(Borascu surface or high peaks platform — Emm. de Martonne, 1907) with two levels within the Parang (1,900
— 2,200 m and 1,700 — 1,900 m); the surface of the Carpathian mean summits (Rau Ses surface — Emm. de
Martonne, 1907) with two levels within the Parang (1,500 — 1,600 m and 1,350-1,430 m) and the outer
Carpathian surface (Gornovira surface or the Pliocene surface — Emm. de Martonne, 1907) with many local
levels on the southern slope of the Parang (1,150 — 1,250 m; 1,000 — 1,100 m; 800 — 900 m; 700 — 750 m).

The Carpathian pediplain is better preserved on the eastern side of the main summit of the Paréng, where
it appears as wavy interfluves (the watershed between the Gilort and Latorita rivers). Fragments of this
pediplain also appear between lezeru and Carbunele Peaks and between Plescoaia and Mohoru Peaks,
within the very large saddle located between them.

The Rau Ses | level is better preserved in the South of the Parang, on the interfluve between the Gilort and the
Galbenu rivers. This levelled surface, the most extensive within the Parang Mountains, covers a length of about
14 km and displays widths oscillating between 500 and 1,300 m. At this level, between Cornesu Mic and
Cornesul Mare Peaks, there is located Ranca resort (1,600 m), which is gradually developing. The alpine road
Novaci-Sebes also passes the area. A distinct feature of this levelled surface in the South of the massif is the
breach of slope, which sometimes reaches a 300 m difference of level and develops between the respective
surface and the first Gornovita level in the South. Within this steep area, there also develop the heads of a
generation of younger valleys. The contact between the harder rocks (granite) from the North and the softer
ones (the schists of Lainici-Paius series) from the South amplified the respective breach of slope (initially of
tectonic nature). Northward, the contact with Borascu levelled surface is also steep along the alignment of the
fundamental fault that crosses at the base (South) of the main summit. Gornovita levelled surface displays
numerous levels within the Gilort basin: 700-750 m; 800-900 m; 1,000-1,200 m; 1,150-1,250 m. We consider
they are specific only to the southern slope of the Paréng (they develop strictly locally) due to the features of the
region (local time and space variability of the modeling regime). The Sarmatian transgression settled certain
deposits; the further modeling raised and made them appear as thresholds where the lower level of Gornovita
surface developed, the ones located upper belonging to the Danubian Autochthonous granitoids. We consider
that the 1,300-1,350 m step belong to Rau Ses Il level. It is locally deformed on the southern slope of the
anticline developed between Muncel and Zanoaga Peaks. Although it could not be clearly established the age of
the dislocations, that tectonically fragmented the Rau Ses complex, these dislocations and the ones that
followed obviously affected the surfaces which were then forming. The lithological differences partially explain
the altitudinal differences, as Rau Ses Il level develops at the contact between the crystalline schists and the
intrusive granitoids, formations that behave differently to erosion.

Key words: levelled surfaces, Sarmatian trangression, Borascu, Rau-Ses, Gornovita, the Parang, the Gilort
Cuvinte cheie: suprafete de nivelare, transgresiune sarmatiana, Borascu, Rau-Ses, Gornovita, Parang, Gilort

Within Parang Massif, there appear three complex
surfaces, described and correlated with the other ones
from the Southern Carpathians by Emm. de Martonne
(1907) for the first time. On the southern interfluves,
there develop two valley Carpathian levels, which can
be also identified within the sub-Carpathian
Depression from the Gilort basin.

The complex levelled surfaces (Table 1) are:

1) the Carpathian pediplain (Borascu surface or the
platform of high peaks — Emm. de Martonne, 1907)

In masivul Parang se conserva trei suprafete
complexe, descrise si paralelizate cu cele din restul
Carpatilor Meridionali pentru prima oara de catre
Emm. de Martonne (1907). La nivelul interfluviilor
sudice se contureaza doua nivele carpatice de vale
care se regasesc inscrise si pe rama Depresiunii
Subcarpatice Tn cadrul bazinului Gilort.

Suprafetele de nivelare complexe (Tabel 1) sunt:

1) pediplena carpatica (suprafazra Borascu sau
platforma varfurilor nalte — Emm. de Martonne,

! University of Craiova, Faculty of History, Philosophy, Geography, marinescu.emil@personal.ro
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with two levels in Parang (1,900-2,200 m and
1,700-1,900 m);

2) the surface of the average Carpathian summits
(Ré&u Ses surface — Emm. de Martonne, 1907) with two
levels in Parang (1,500-1,600 m and 1,350-1,430 m);

3) the Carpathian marginal surface (Gornoviga
surface or the Pliocene platform — Emm. de Martonne,
1907) with many levels on the southern slope of Parang
Massif (1,150-1,250 m; 1,000-1,100 m; 800-900 m;
700-750 m).

1907) cu doua nivele Tn Paréng (1900-2200 m si
1700-1900 m);

2) suprafata culmilor medii carpatice (suprafara
Rau Ses — Emm. de Martonne, 1907) cu doua nivele
in Parang (1500-1600 m si 1350-1430 m);

3) suprafata carpatica de bordura (suprafasa
Gornovira sau platforma pliocend — Emm. de
Martonne, 1907) cu mai multe nivele pe versantul
sudic al masivului Parang (1150-1250 m; 1000-1100
m; 800-900 m; 700-750 m).

Table 1/ Tabelul 1

Levelled surfaces within the Gilort mountain drainage area /
Suprafete de nivelare in bazinul montan al Gilortului

Present altitudes in
the Parang /
Altitudini actuale n
Paréang

Levelled surface /
Suprafata de
nivelare

Aspect

Location within the Gilort mountain drainage area /
Localizare Tn bazinul montan al Gilortului

- wavy or flat plateaus
dominated by more than
2,100 m high peaks
(residual relief) /

platouri  valurite  sau
netede  dominate  de
varfuri ce depasesc 2100

Borascu |
1950-2200 m
The Carpathian
pediplain (Borascu) /
Pediplena carpatica m (relief rezidual)

- the eastern side of the main summit between the peaks Urdele and Dengheru;
Papusa — Cioara — Galbenu — Musetoaia — Stanigoara summit / partea estica a
culmii principale intre varfurile Urdele — Dengheru; Papusa — Cioara — Galbenu
— Musetoaia —culmea Stanisoara;

- between the peaks lezeru and Carbunele / intre varfurile lezeru - Carbunele;

- between the peaks Plescoaia and Mohoru / intre varfurile Plegcoaia - Mohoru;
- north of Tartarau peak / la nord de vf. Tartarau.

(Borascu) - flat interfluves /
interfluvii plate;
Borascu Il - outliers with
1750-1900 m monadnocks  aspect /
martori de eroziune cu
aspect de cornete

- Zanoaga — Catalinu intefluve / interfluviul Zanoaga - Catalinu;
- Tancurile Musetoaiei mountain / muntele Tancurile Musetoaiei;
- around Molidvis peak / in jurul varfului Molidvis;

- rounded summits with
monadnocks, which
impose a wavy aspect /
culmi rotunjite pe
suprafata carora se ridica
cornete ce imprima un
aspect valurit;

Rau Ses |

The 1500 - 1600 m

average

Carpathian
surfaces

medii carpatice (Rau

Ses)

(Rau Ses) / Suprafete -

under the shape of
benches with a short step
at 1,600-1,650 m and a

- Cornesul Mic - Cornesul Mare - Plopul - Florile Albe - Tolanul Mare - Cerbu
summit (Gilort — Galbenu interfluve) / culmea Cornesul Mic - Cornesul Mare -
Plopul - Florile Albe - Tolanul Mare - Cerbu (interfluviul Gilort - Galbenu);

- Rotunda — Baileasa summit / culmea Rotunda — Baileasa;

- Daltau mountain / muntele Daltau;

- Mocirlelor hill / Dealul Mocirlelor;

- around the peaks Muncel and Plesele / Tn jurul varfului Muncel si Plesele;

- on the interfluve between Galbenu and Oltet at 1,450-1,500 m / pe interfluviul
dintre Galbenu si Oltet la 1450-1500 m;

gruiuri montane.

A large one atV1,400-1,f500 - the secondary summits Tnsiratele, Burzu, Cracul Rece, La Mocirle, Plesa,
Rau Ses Il m / sub forma de umeri cu | - - . P
< « Délbanu, Culmea Boului, Radosi / culmile secundare Insiratele, Burzu, Cracul
1350-1430 m 0 treaptd scurta la 1600-| ooy 2 Mocirle, Plesa, Dalbanu, Culmea Boului, Radosi;
1650 m si una larga la ' » Flesa, ' ’ st
1400-1500 m;
1150 — 1250 m - as steps on the|- Magura, Magura cu Frasini, Bazgele, Plaiul Ogorului, Plaiul Mirus, Chiciura
The marginal interfluves / ca trepte | Mocirlii;
Carpathian  surfaces nscrise pe interfluvii; - Tancurile Plesii (East/est), Poiana Cerbu, Radeiu-Vf. Plesa, Plaiul Carpinis,
(Gomovita) / 1000 - 1100 m - abrasion prispe / prispe | Piscu Merisor, Dealul Aninisul, interfluviu Valea Larga — Valea Mare (Fantana
Suprafete  carpatice de abraziune; Oii), Scarita;
de bordura 800 — 900 - levels of valley benches |- Dealul Dragoiestilor, Plaiul Baii (sud), Plaiul Mare, Dealul Ciocalia
(Gornovita) B m / nivele de umeri de vale; | Novacilor
’ - tain hillocks / . .
700 - 750 m mountain _ ATiocks - Magura Cernadia, Schela, Dealul Alunisul.

Borascu sculptural complex

Borascu sculptural complex displays two levels in
Parang Massif:
e The upper level (Borascu 1) located between 1950
and 2200 m; it dates back in the Paleocene — Eocene
and it was modeled during a period of tectonic
stability (about 30 mil. years ago) occurring between
the Laramic and Pirenaic movements, in a tropical-
subtropical climate characterized by a seasonal pluvial
regime (Posea Gr., Popescu N., lelenicz M., 1974).

The surface relief modeling ended through a
relatively flat step, which is sometimes quite inclined,
partially levelled; it became the first surface, which
does not end with generalized leveling, as in the case

Complexul sculptural Borascu

Complexul sculptural Borascu are in masivul
Parang doua nivele:
Nivelul superior (Borascu 1) situat inh Parang la
1950-2200 m este de varsta paleocen-eocen si a fost
modelat in perioada de stabilitate tectonica (circa 30
mil. ani) dintre miscarile laramice si cele pirenaice
intr-un climat tropical-subtropical cu regim pluvial
sezonier (Posea Gr., Popescu N., lelenicz M., 1974).

Modelarea s-a finalizat printr-o treapta relativ
neteda dar uneori destul de finclinatd, nivelata
partial, devenind prima suprafatd care nu se va
incheia cu nivelari generalizate ca in cazul
suprafetei Borascu datorita Tnaltarilor din ce in ce
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of Borascu surface, because of the more and more
frequent risings of the Carpathians. The Carpathian
pediplain is better preserved in the eastern side of the
Parang main summit (Photo 1), where it appears as
wavy interfluves (the watershed between the Gilort
and the Latorita) dominated by Urdele (2,228 m),
Dengheru (2,084 m), Papusa (2,136 m), Cioara (2,123
m), Galbenu (2,137 m), Musetoaia (2,078 m) peaks.

e

mai frecvente la care au fost supusi Carpatii.
Pediplena carpatici se conserva cel mai bine in
partea estica a culmii principale a Parédngului (Foto
1) unde se inscrie in relief sub forma unor interfluvii
valurite (cumpina de ape dintre Gilort si Latorita)
dominate de varfurile Urdele (2228 m), Dengheru
(2084 m), Piapusa (2136 m), Cioara (2123 m),
Galbenu (2137 m), Musetoaia (2078 m).

Suprafata de nivelare Borascu | in masivul Paréng

Fragments of this pediplain also appear between the

peaks lezeru and Carbunele and Plescoaia and
Mohoru, along the extremely large saddle located
between these last two peaks. A rest of this surface
also appears in the North-western side of the drainage
area, North of Tartarau Peak (1,959 m).
e The lower level (Borascu Il) located at 1750-1900 m
dates back in the Upper Eocene — Upper Oligocene and it
was modeled between the Pirenaic and Savic movements
(about 13 mil. years ago), in a Mediterranean climate.

Borascu Il surface can be identified on the southern
slope of the Parang, within the mountain basin of the
Gilort, as certain areas around Zanoaga (1,776 m),
Catalinu (1,744 m), Tancurile Musetoaiei (1,900 m),
Molidvis (1,757 m) outliers.

In the Parang Mountains, Borascu surface is mentioned
at altitudes varying between 1,900 and 2,000 m (Emm. de
Martonne); 1,800 and 2,200 (V. Mihailescu, 1963); 1,750
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Fragmente ale acestei pediplene mai apar intre

varfurile lezeru - Cirbunele si ntre varfurile
Plescoaia — Mohoru, in Tnseuarea foarte larga dintre
acestea. Un petic din aceasta suprafatd apare si in
partea nord-vestica a bazinului, la nord de V.
Tartarau (1959 m).
e Nivelul inferior (Borascu Il) situat in Paréng la
1750-1900 m este de varsta eocen-oligocena si a fost
modelat intre miscarile pirenaice si cele savice (circa
13 mil. ani) in eocen superior — oligocen superior
intr-un climat mediteranean.

Suprafata Borascu Il se identifica pe versantul
sudic al Parangului, in bazinul montan al Gilortului,
sub forma unor suprafete in jurul martorilor de
eroziune Zanoaga (1776 m), Catalinu (1744 m),
Tancurile Musetoaiei (1900 m), Molidvis (1757 m).

Suprafata Borascu este mentionata, pentru Parang,
la altitudini de 1900-2000 m (Emm. de Martonne);



and 2,200 (lancu Silvia, 1970).

We consider that the last value is the most realistic
one if we take into account that the outliers, which
appear under the shape of monadnocks (Molidvis,
Catalinu), located at more than 1750 m on granitoide
rocks on the southern slope of Paréng, belong to this
surface (Borascu I1).

Rau Ses sculptural complex

Rau Ses sculptural complex displays two levels in

Parang Massif.
o The upper level (Rau Ses I) covers surfaces at an
altitude of 1500-1600 m and it is Lower Miocene —
Middle Miocene; it was modeled during the tectonic
stability period occurring between the Savic and Stiric
or Moldavian movements, in a Mediterranean climate
with two distinct seasons (a rainy and cooler season
and a dry and hot season) (Posea Gr., Popescu N.,
lelenicz M., 1974).

R&u Ses | level is best preserved in the south of the
Pardng Mountains, on the interfluve between the
Gilort and the Galbenu, where the peaks Cornesul Mic
(1696 m), Cornesu Mare (1686 m), Plopu (1597 m),
Florile Albe (1556 m), Tolanul Mare (1545 m), Cerbu
(1585 m) dominate as monadnocks a surface with a
wavy aspect on a longitudinal profile (Photo 2). This
levelled surface, which is the most extensive in Parang
Massif, displays a length of about 14 km and a width
varying between 500 and 1,300 m. Rénca resort (1600
m), which is gradually developing at present, is
located at this level, between Cornesu Mic and
Cornesul Mare peaks; along this interfluve, there can
be also found the alpine road Novaci-Sebes.

The second major alignment where Rau Ses Il

upper level can be traced is the summit Rotunda -
Baileasa (1,600-1,630 m), directed East-West. All the
tributaries on the right of the Gilort within the sub-
Carpathian sector (the Valea Larga, the Dragoiesti, the
Blahnita, the Ghia, the Carpinis, the Ciocarzeaua
Radosului, the Aninis, the Hirisesti) represent a new
generation of valleys, which spring from areas located
below the respective surface (Rau Ses 1); thus, it is
strongly affected by head erosion southwards.
Fragments of the first level Rau Ses are still preserved
on Macaria Mountain (1,611 m), Mocirlelor Hill
(1,511 m), around the peaks Muncel (1,496 m) and
Plesele (1,560 m). As secondary interfluves at 1,520-
1,600 m, we mention Coada Rancii (where the western
part of Rénca resort is located), Dalbanu (where the
resort will expand in the near future) and Plescuta
(1,580 m). Rau Ses appears a 1.7 km long step, at an
altitude of 1,450-1,500 m, on the interfluve between
the Galbenu and the Oltet.
o The lower level (Rau Ses I1) develops at 1,350-
1,470 m and it dates back in the Sarmatian-Meotian; it
was modeled between the Moldavian and the Attic
movements, in a Mediterranean climate, when
pedimentation predominated.

It is much more fragmented and limited than the
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1800-2200 (V.Mihailescu, 1963); 1750-2200 (lancu
Silvia, 1970).

Ultima valoare o consideram cea mai apropiata de
realitate avand Tn vedere ca martorii de eroziune cu
aspect de cornete (Molidvis, Catalinu) situati la peste
1750 m, pe roci granitoide in versantul sudic al
Parangului, apartin acestei suprafete (Borascu I1).

Complexul sculptural Rau Ses

Complexul sculptural Rau Ses are in Masivul

Parang doua nivele.
o Nivelul superior (Rau Ses I) se extinde in Parang la
1500-1600 m, este de varsta miocen inferior — miocen
mediu si a fost modelat Tn perioada de stabilitate
tectonica dintre miscarile savice si cele stirice sau
moldave intr-un climat mediteranean cu doua
anotimpuri (unul ploios si mai racoros iar celilalt
secetos si cald) (Posea Gr., Popescu N., lelenicz M.,
1974).

Nivelul Rau Ses | se conserva cel mai bine in sudul
Parangului, pe interfluviu dintre Gilort si Galbenu,
unde varfurile Cornesul Mic (1696 m), Cornesu Mare
(1686 m), Plopu (1597 m), Florile Albe (1556 m),
Tolanul Mare (1545 m), Cerbu (1585 m) domina sub
forma de cornete o suprafata cu aspect valurit in profil
longitudinal (Foto 2). Aceasta suprafata de nivelare,
cea mai importanta ca extindere din masivul Paréng,
se desfasoara pe aproximativ 14 km lungime si latimi
ce variaza intre 500 si 1300 m. La acest nivel, intre
varfurile Cornesu Mic si Cornesul Mare, se afla
statiunea turistica Ranca (1600 m), care este in plina
expansiune, si tot de-a lungul acestui interfluviu trece
drumul alpin Novaci-Sebes.

Al doilea aliniament important pe care se dispune

nivelul superior Rau Ses Il este culmea Rotunda -
Baileasa (1600-1630 m), cu orientare est-vest. Toti
afluentii de pe dreapta Gilortului din sectorul
subcarpatic (Valea Larga, Dragoiesti, Blahnita, Ghia,
Cirpinis, Ciocarzeaua Radosului, Aninis, Hirisesti),
reprezentand o noua generatie de vai, Tsi au obarsia sub
aceasta culme, suprafata respectiva (Rau Ses 1) fiind
puternic atacata dinspre sud de eroziunea regresiva
manifestata de cursurile de apa mentionate. Petice ale
primului nivel Rau Ses se mai conserva pe muntele
Macaria (1611 m), Dealul Mocirlelor (1511 m), in
jurul varfurilor Muncel (1496 m) si Plesele (1560 m).
Ca interfluvii secundare, la 1520-1600 m, foarte bine
inscrise Tn relief sunt Coada Réncii (pe care se afla
partea de vest a statiunii Ranca), Dalbanu (unde intr-
un viitor nu foarte indepartat se va extinde statiunea
turisticd) si Plescuta (1580 m). Pe interfluviul dintre
Galbenu si Oltet, la 1450-1500 m, Rau Ses se inscrie
ca o treapta de 1,7 km lungime.
o Nivelul inferior (Rau Ses Il) se extinde Tn Parang
la 1350-1470 m, este de varsta sarmatian-meotian si a
fost modelat Tntre miscarile moldavice si cele attice
intr-un climat mediteranean in care predomina
pedimentatia.

Mult mai fragmentat si mai restréns decat nivelul



upper level and it appears on the secondary summits at ~ superior Rau Ses, nivelul inferior este evidentiat pe
the following altitudes: Tnsiratele at 1410 m, Burzu at  culmile secundare la urmatoarele altitudini: Tnsiratele
1430 m, Cracul Rece at 1370 m, La Mocirle at 1470 la 1410 m, Burzu la 1430 m, Cracul Rece la 1370 m,
m, Plesa at 1380 m, Dalbanu at 1410 m, Culmea La Mocirle la 1470 m, Plesa la 1380 m, Dalbanu la
Boului at 1430 m, Radosi (on the summit that starts ~ 1410 m, Culmea Boului la 1430 m, Radosi (pe culmea
from Baileasa) at 1350 m. ce pleaca din Biileasa) la 1350 m.

A distinct feature of Rau-Ses levelled surface in the O trasatura distincta a suprafetei de nivelare Rau-
South of Pardng Massif is the breach of slope, with  Ses Th sudul masivului Parang o reprezinta ruptura de
differences of up to 300 m, which appears the  panta, uneori cu diferente de nivel de pana la 300 m,
respective surface and Gornovita first level from the  care exista intre suprafata respectiva si primul nivel
South (Photo 3); here is also the spring of the new  Gornovita din sud (Foto 3), in acest abrupt inscriindu-

generation of valleys I have previously mentioned. se si obarsiile unei generatii de vai mai noi pe care le-
The contact between the harder rocks (granites)  am mentionat anterior.
from the North and the softer ones (schists of Lainici- Contactul dintre rocile mai dure (granite) de la nord

Paius series) from the South amplified the respective  si cele mai moi (sisturile seriei de Lainici-Paius) de la
breach of slope (initially of tectonic nature).  sud a amplificat ruptura de panta respectiva (initial de
Northwards, the contact with Borascu levelled surface  natura tectonica). Spre nord, contactul cu suprafata de
is also steep on the alignment of the fundamental fault  nivelare Borascu este de asemenea abrupt pe

that passes at the base (South) of the main summit. aliniamentul faliei fundamentale care trece pe la baza
We also identified Rau-Ses surface as benches with ~ (sudul) crestei principale.
less developed steps on the valleys of the Rénca, the Suprafata Rau-Ses am identificat-o si sub forma de

Délbanu, the Romanu, the Plescoaia, the Macaria at  umeri, ca trepte putin dezvoltate pe vaile Ranca,
1,620-1,650 m and longer steps disposed between Délbanu, Romanu, Plescoaia, Macaria la 1620-1650 m
1,400 and 1,500 m along newer valleys: the Insiratele,  si trepte mai lungi, dispuse intre 1400 si 1500 m pe

the Izvorul Gilortel, the Carpinis, the Blahnita. viile mai noi: Tnsiratele, izvorul Gilortel, Carpinis,
Blahnita.
I 5 -

s

aper®aya Tinmia (o)

Photo 2 Extension of Rau Ses | levelled surface (1500-1600 Photo 3 Gornovita I and Rau Ses 1 surfaces separated by

m) on the Gilort-Galbenu interfluve favoured the spatial breach of slope on the southern side of Parang /
development of Ranca resort (1600 m) / Suprafata Gornovita | si Rau Ses Il separate de o ruptura
Extensiunea suprafetei de nivelare Rau Ses | (1500-1600 de panti pe clina sudici a Parangului

m) in cadrul interfluviului Gilort-Galbenu a permis
dezvoltarea spatiali a statiunii Ranca (1600 m)

Gornovita sculptural complex Complexul sculptural Gornovita

The marginal Carpathian surface was mentioned by Suprafata carpatica de bordura a fost semnalata de
Emm. de Martonne (1907), who called it the Pliocene ~ Emm. de Martonne (1907), care a denumit-o platforma
platform or Gornovira platform since he noticed it  pliocena sau platforma Gornovisa deoarece o remarca
better preserved as a step on the southern border of the ~ cel mai bine conservata si inscrisa sub forma unei
Valcan Mountains, above Gornovita village (North-  trepte pe rama sudica (de bordura) a muntilor Valcan,
east of Tismana). deasupra satului Gornovita (la nord-est de Tismana).

Emm. de Martonne also noticed it on the western Emm. de Martonne o remarca si pe latura vestica a
side of Parang (on the Polatiste and the lzvoru Parangului (pe viile Polatiste si lzvoru), pe valea
valleys), on the Lotru valley downstream of Vidra (as  Lotrului in aval de Vidra (sub forma de umeri) si o
benches) and he supposed it appeared on the southern  presupune ca foarte probabila pe rama sudica a
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side of Paréng, even if he could not connect it with the
one located West of the Jiu (the Valcan Mountains).
The great geographer’s observation is explicable as
Gornovita surface differs as genesis according to the
tectonic conditions and the processes occurring during
its formation on the southern slope of Parang.

The surface is extremely fragmented by the system
of rivers which spring below the peaks of Molidvis —
Baileasa - Rotunda — Tolanul Mare and appears as
very narrow and long slopes, especially East of the
Gilort or as “knobs resulted from the dissection of Rau
Ses level” (Silvia lancu, 1970).

According to the information rendered in the
literature, to the field observation, to the analysis of
the topographical maps at the scale 1:25,000 and of
the digital maps drawn by us, we consider that
Gornovita levelled surface displays the following
steps within the Gilort mountain basin: 700-750 m;
800-900 m; 1,000-1,100 m; 1,150-1,250 m. We note
the respective levels as Gornovita I-1V (Fig. 1) and
we consider they are specific only for the southern
slope of Parang (a strictly local development) due to
the particular conditions of the region (local
variability in time and space of the modeling regime).
Gornovita surface also appears as benches, which go
up on the Gilort valley at different levels (800-900 m;
1000-1100 m; 1150-1250 m).

Due to the Sarmatian transgression, there appeared
certain deposits on the southern side of Parang, which
were then risen and thus, it resulted the bench aspect;
here, the lower level of Gornovita surface later
developed, while the upper ones developed on the
granitoids of the Danubian Autochthonous.

The 1,300-1,350 step remarked by Silvia lancu
(1970) as displaying a transition character and
categorized by her as belonging to Gornovita complex,
we consider it belongs to Rau Ses Il level, as it is
locally deformed on the southern side of the anticline
located between Muncel and Zanoaga peaks. Although
it could not be established for sure the age of the
dislocations that tectonically fragmented Rau Ses
complex, these dislocations and the following ones
obviously affected the surfaces that were finalized at
that moment.

The lithological differences partially explain the
altimetric differences, as Rau Ses Il level develops
at the contact between the crystalline schists and the
intrusive granitoids, formations which act different
at erosion.

The extension of Gornovita sculptural complex
within the Gilort mountain basin:

The extension of the 1,150-1,250 m level is made
along certain short steps and knobs being identified in:
Plaiul Ogorului 1,160 m, Magura 1,161 m, Magura cu
Frasini 1,183 m, Plaiul Mirus 1,180 m, Bizgele 1,203
m, mainly developed between the valleys of the Gilort
and the Galbenu or between the Crasna and the Sadu
(Chicura Mocirlii at 1,250 m, Urma Boului at 1,262
m). The level can be also noticed as benches along the
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Paréngului, desi nu o poate urmari ca aspect cu
desfasurarea de la vest de Jiu (muntii Valcan). Este
explicabila observatia marelui geograf deoarece pe
versantul sudic al Parangului suprafata Gornovita
difera ca geneza in raport cu conditiile tectonice si cu
procesele manifestate n timpul formarii acesteia.

Suprafata este foarte fragmentata de reteaua
hidrografica cu obarsiile sub aliniamentul varfurilor
Molidvis — Baileasa — Rotunda — Tolanul Mare si
apare sub forma unor culmi foarte inguste si lungi,
indeosebi la est de Gilort sau sub forma ,,unor maguri
provenite din disecarea nivelului Rau Ses” (Silvia
lancu, 1970).

In urma consultarii referirilor din literatura de
specialitate, a observatiilor din teren, a analizei hartilor
topografice la scara 1:25000 si a hartilor digitale
construite de noi consideram ca suprafetei de nivelare
Gornovita Ti corespund Tn bazinul montan al Gilortului
treptele de: 700-750 m; 800-900 m; 1000-1100 m;
1150-1250 m. Notam nivelurile respective cu
Gornovita I-1V (Fig. 1) si consideram ca ele sunt
specifice doar versantului sudic al Parangului (au o
desfasurare strict locald) impusd de conditiile
particulare ale regiunii (variabilitatea locala Tn timp si
spatiu a regimului de modelare). Suprafata Gornovita
patrunde si sub forma de umeri care urca pe valea
Gilortului la diferite niveluri (800-900 m; 1000-1100
m; 1150-1250 m).

Transgresiunea sarmatiana a depus la bordura
Paréngului depozite pe care modelarea ulterioara le-a
naltat si le-a facut sa apara sub forma unei prispe in
care apoi a fost inscrisa treapta inferioara a suprafetei
Gornovita, cele superioare acesteia Tnscriindu-se pe
granitoidele Autohtonului Danubian.

Treapta de 1300-1350, remarcata de Silvia lancu
(1970) ca avand caracter de tranzitie si incadrata de
aceasta la complexul Gornovita, o consideram ca
apartindnd nivelului Rau Ses Il, deformata local pe
flancul sudic al anticlinalului desfasurat intre varfurile
Muncel si Zanoaga. Desi nu s-a putut stabilii cu
certitudine varsta dislocarilor care au fragmentat
tectonic complexul Rau Ses, aceste dislocari si cele
care au urmat au afectat in mod evident si suprafetele
care erau definitivate Tn momentul respectiv.

Diferentele litologice explica si acestea, in parte,
diferentele altimetrice, nivelul Rau Ses 11 Tnscriindu-se
pe contactul dintre gisturile cristaline si granitoidele
intrusive, formatiuni care se comporta diferit la
eroziune.

Extinderea complexului sculptural Gornovita in
bazinul montan al Gilortului:

Extinderea nivelului de 1150-1250 m se realizeaza in
lungul unor trepte scurte si a unor maguri, fiind
identificat Tn: Plaiul Ogorului 1160 m, Magura 1161 m,
Magura cu Frasini 1183 m, Plaiul Mirus 1180 m, Bizgele
1203 m, dezvoltate in principal intre vaile Gilort si
Galbenu, sau intre Crasna si Sadu (Chicura Mocirlii la
1250 m, Urma Boului la 1262 m). Nivelul se intalneste si
sub forma de umeri in cursul superior al Gilortului.



upper course of the Gilort.

The extension of the 1,000-1,100 m level is
emphasized between the valleys of the Galbenu and of
the Carpinis, where it appears as extremely narrow and
2 km long summits, which are limited by a 100 m high
abrupt southwards. We identified the respective level
at: Plesa — Tancurile Plesii (East) at 1,070 m, Scarita —
960 m (Photo 4), Poiana Cerbu — 1,040 m, Radeiu -
Plesa Peak — 1,000-1,050 m, Aninisul Hill — 1,030 m.
They correspond to some summits located westwards:
Merisor — 1,000-1,050 m, on the interfluve Valea
Larga — Valea Mare (Fantana Oii) at 1,000-1,050 m.
This level can be noticed as benches on the Gilort, the
Aninis, the Carpinis, the Crasna valleys.

The extension of the 800-900 m level develops as a
continuation of the breach of slope that limits the
1000-1100 m level southwards. On Plaiul Mare,
Ciocilia Novacilor Hill and on Plaiul Baii (South), we
notice it bordered by an abrupt southwards, which
located at the head of certain torrential organisms.
West of Aninis, the level appears less obvious. In the
south-west of the mountain basin, this level
corresponds to some knobs (in Dragoiestilor Hill at
900-940 m, Pastaia at 906 m), while along the Gilortel,
the Gilort, the Hirisesti, the Aninis valleys we
identified it as small benches located at 850-950 m.

The extension of the 700 — 750 m level mostly
develops in the Sarmatian formations that presently go
up to an average altitude of 650-700 m and even 970
m (on the Hirisesti Valley). We noticed them as short
and narrow steps in Alunisului Hill and Cernadiei
(Schela) Knob, displaying the same orientation as the
river system or as small benches, especially West of
Ciocazeaua Radosului.

Photo 4

Gully erosion of Gornovita surface

Extinderea nivelului de 1000-1100 m se pune in
evidenta intre vaile Galbenu si Carpinig, unde apare
sub forma unor culmi foarte inguste, lungi de pana la 2
km, denivelate spre sud printr-un abrupt tectonic de
circa 100 m inaltime. Nivelul respectiv I-am identificat
in: Plesa—Tancurile Plesii (est) la 1070 m, Scarita - 960
m (Foto 4), Poiana Cerbu — 1040 m, Radeiu — Vf.
Plesa — 1000-1050 m, Dealul Aninisul — 1030 m. Ele
au corespondent in cateva din culmile dispuse mai spre
vest: Merisor — 1000-1050 m, pe interfluviu Valea
Larga — valea Mare (Fantana Qii) la 1000-1050 m.
Nivelul acesta poate fi urmarit sub forma de umeri pe
vaile Gilort, Aninis, Carpinis, Crasna.

Extinderea nivelului de 800-900 m se contureaza in
continuarea rupturii de panta care delimiteaza spre sud
nivelul de 1000-1100 m. Pe Plaiul Mare, Dealul
Ciocalia Novacilor si Plaiul Baii (sud) il observim
marginit spre sud printr-un abrupt situat la obarsia unor
organisme torentiale. La vest de Aninis nivelul apare
mai putin evident. Tn sud-vestul bazinului montan acest
nivel corespunde unor maguri (in Dealul Dragoiestilor
la 900-940 m, Pastaia la 906 m), iar in lungul vailor
Gilortel, Gilort, Hirisesti, Aninis l-am identificat sub
forma unor mici umeri inscrisi la 850-950 m.

Extinderea nivelului de 700 — 750 m este inscris Tn
cea mai mare parte in formatiunile sarmatiene care
urca n prezent pe bordura Parangului in medie la 650-
700 m iar in unele locuri ajung pana la 970 m (pe
valea Hirisesti). Le-am remarcat sub forma unor trepte
scurte si Tnguste in Dealul Alunisului si Magura
Cernadiei  (Schela), avand orientarea retelei

hidrografice sau sub forma de umeri redusi ca
dimensiune,
Radosului.

indeosebi la vest de Ciocdzeaua

=

South of Parang Massif

-

in the

Foto 4 Ravenarea suprafetei Gornovita in sudul masivului Paréng

A 350-450 m long narrow step, located at an
altitude of 650 m, locally develops on the interfluves
between the Alunis and the Hirisesti, the Scarita and
the Gilortelul Mic, and the Gilortelul Mic and the
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Pe interfluviile dintre vaile Alunis — Hirisesti, Scarita
— Gilortelul Mic si Gilortelul Mic — Gilortelul Mare se
mai contureaza local o treaptd ingusta de relief pe o
lungime de circa 350-450 m situata la aproximativ 650



Gilortelul Mare valleys. We consider that the
respective level is represented by erosion aprons
modeled in Sarmatian deposits by the streams going
out of the mountain area. The erosion character can be
noticed in the outcrop located on the left slope of the
Scarita valley.

The Carpathian valley levels

If in Pardng Massif the three levelled surfaces
(Borascu, Rau Ses, Gornovita) develop on the main
interfluves as flat surfaces with variable width and
contribute to the formation of the secondary summits in
steps, the Carpathian valley levels appear as benches or
slope steps within the present valleys. These small steps
were preserved from the Dacian (after the Rhodanic
movements) up to the Lower Quaternary (Posea Gr.,
2002). They developed from the old aprons that
prolonged laterally the bottom of the valleys fixed on
the mountain slopes of the depressions (Posea Gr.,
Popescu N., lelenicz M., 1974).

On the southern side of Parang Massif, below the
level of 650 m, the small steps developed along the
Gilort (upstream of the micro hydroelectric power
plant) and the Galbenu (upstream of Women’s Cave)
valleys belong to these levels. Below them, there also
appear small fragments of terrace at 2-4 m or 5-12 m
above the present valleys of the Galbenu and the Gilort
(even 20-25 m in the case of the Galbenu).

m altitudine. Consideram ca nivelul respectiv este
reprezentat de glacisuri de eroziune modelate in
depozite sarmatiene de cursurile de apa la iesirea din
munte. Caracterul erozional l-am putut observa in
deschiderea din versantul stang al vaii Scarita.

Nivelurile carpatice de vale

Daca pentru masivul Pardng cele trei suprafete de
nivelare (Borascu, Rau Ses, Gornovita) se regasesc pe
principalele interfluvii sub forma unor poduri cu
latime variabila, contribuind la formarea culmilor
secundare in trepte, nivelurile carpatice de vale se
insereaza sub forma unor umeri, ca trepte de versant in
cadrul vailor actuale. Aceste mici trepte Tn aspectul
reliefului s-au conservat din etapa urmatoare de
modelare a reliefului, respectiv din dacian (dupa
miscarile rhodanice) si pana n cuaternarul inferior
(Posea Gr., 2002). Ele 1si au geneza in vechile
glacisuri ce prelungeau lateral fundul vailor sau se
incrustau in versantii montani ai depresiunilor (Posea
Gr., Popescu N., lelenicz M., 1974).

Pe clina sudica a masivului Parang, sub nivelul de
650 m, micile trepte care apar in lungul vailor Gilort
(amonte de microhidrocentrala) si Galbenu (amonte de
Pestera Muierilor) apartin acestor niveluri. Sub acestea
apar mici fragmente de terasa, suspendate la 2-4 m sau
5-12 m deasupra viilor actuale ale Galbenului si
Gilortului (chiar 20-25 m n cazul Galbenului).
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THE CORRELATION BETWEEN RELIEF INTENSITY AND DRAINAGE DENSITY
WITHIN THE SEBES BASIN

CORELATIA DINTRE ENERGIA DE RELIEF S| DENSITATEA FRAGMENTARII 1N

BAZINUL SEBESULUI

Marioara COSTEA!

Abstract: Using the statistic-mathematical methods in research, based on some simple or complex
quantitative indexes, it is possible to point out the peculiarities and the equilibrium elements of the basin
functionality, and also to identify the dysfunctions of the relief sphere, that lead to the emergence of some
areas with critical evolution. The quantitative analysis of the relief was based on a permanent correlation
of the fragmentation indicators that highlight both the quantitative and qualitative differences in drainage
concentration and the morphogenetic activity of the rivers, and the relations between their values and the
frequency and intensity of modeling processes on basins of different size orders. The evaluation of these
indicators is extremely important from both the theoretical and most of al practica points of view, since
the equilibrium or disequilibrium states of the geomorphologic subsystem of the Sebes basin are strictly
related to their dimensions and proportion.

Key words: relief intensity, drainage density, regression equation, correlation coefficient, determination
coefficient, the Sebes basin

Cuvinte cheie: energie de relief, densitatea fragmentarii, ecuatie de regresie, coeficient de corelatie,
coeficient de determinare, Bazinul Sebesul ui

1. The presentation of indicatorsin the general
geomor phologic context

Within the hydrographic basin of the Sebes, the
height of the relief decreases from south to north and
from east to west, according to the drainage achieved
by the main river — the Sebes that has modeled the
preexistent relief; together with its tributary from the
plateau — the Secasul Mare, it heads towards the
Mures couloir a Alba lulia, to a hydrographic
convergence area, a an altitude lower than 220 m.

According to the leveling of the geological
conditions, the succession of present geomorphologic
forms and processes, the quantitative indexes of the
relief that are related to drainage reflect the
morphodynamic equilibrium state that the Sebes basin
has reached. Thus, relief intensity is low for the
levelled surfaces within the Carpathians and the
plateau, as well as for the terraces and flood-plains
within Sebes-Apold depression couloir, which insure
a high stability degree. However, the drainage density
is adestabilization factor. It can be rather insignificant
due to the surfaces that are almost horizontal and to
the difficulties of drainage organization; if this is the
case, there appear swampy areas, located both on the
Carpathian heights and on flood plains. The higher the
drainage density is within the hydrographic

1. Prezentarea  indicatorilor n contextul
geomorfologic general
In cadrul limitelor bazinului hidrografic &

Sebesului, relieful se caracterizeazi printr-o scidere
dtitudinala de la sud la nord si de la est la vest,
conform drengjului realizat de artera hidrografica
principald Sebesul, care a modelat relieful
preexistent si care Tmpreuna cu afluentul siu din podis
— Secasul Mare, tinde spre culoarul Muresului la Alba
lulia, spre o arie de convergenta hidrografica cu o
atitudine mai mica de 220 m.

Pe fondul etgjarii conditiillor geologice, a
succesiunii formelor si a proceselor geomorfologice
actuae, indicii cantitativi ai reliefului care vizeaza
fragmentarea reflecta starea de echilibru morfodinamic
n care se afla bazinul Sebesului. Astfel, energia de
relief este redusi la nivelul suprafetelor de nivelare
carpatice si din podis, precum si pe terasele si luncile
din culoarul depresionar Sebes-Apold, ceea ce confera
un grad de stabilitate ridicat. Intervine Tnsi densitatea
fragmentarii ca factor de destabilizare. Aceasta, poate
sa fie daba ca urmare a cvasi-orizontalitatii
suprafetelor si dificultatii de organizare a scurgerii si
Tn acest caz apar areale de inmlastinire, atét pe culmile
carpatice cét si Tn lunci. De asemenea, accentuarea
vaorilor densitati  in zonele de confluente,

1 Shiu, Lucian Blaga” University, Science Faculty, Ecology and Environment Protection Department.
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confluence and convergence areas or within the
meander sectors, the higher the risk of the river bed
changes and floods due to the accumulation of matter
and energy in case of abundant precipitations.

The relief energy of the slopes varies from 40 to
500 m/sgkm, while the drainage density reaches 1.5-3
km/sgkm, values that are specific for the first and
second order basins within the Carpathian sector and
the first, second and third order basins within the hilly
and plateau sector. There emerges a dynamic
background with visible tendencies towards
disequilibria. The high density of the permanent river
system within the Carpathians and the predominant
temporary one from the lower sector of the basin,
together with the slopes that exceed 15-20° and which
aternate in the case of mixed or convex slopes lead to
their instability on the permanent or seasonal impact
of the present modeling processes and economic
practice (grazing, crops) and a high risk of collapse
and dlides (Marioara Costea, 2004).

The dispersion of torrential basins and the high
density of gullies and furrows within the sub-basins of
the Bistra, Dobra, Purcariul, Martinie, Dumbrava,
Valea Caselor and the ravine character of the springs
from the hills near the mountains (Calnic, Garbova,
Reciu) and the plateau (Daia, Boz, Sangatin, Gusu)
causes a spasmodic drainage regime, which in case of
abundant precipitation may lead to disequilibria. It is
worth mentioning the stability factors for the
Carpathian basin, such as: high hardness of rocks, the
slopes heavily covered by woods (up to 90 per cent)
and the hydro-energetic works along the Sebes and its
tributaries, which diminish the surface drainage and
redistribute the erosive forces.

Despite all these, there are also critical situations
when the norma limits for natural phenomena
unfolding are surpassed, because of the improper and
abusive use of terrains. Thisis the case of torrentiality
within the Carpathian basin, which is stimulated by
the joint action of snow throwing and spring rains, but
most of al by the aggressive summer rain showers
that take over a geomorphologic strata that is aready
modeled by human activities, such as grazing,
deforestation, canalling, road cutting on the steepest
slope, subterranean insertion of some forced pipes
without proper consolidation etc. Torrential activities
are frequent within the defile which is surrounded by
by smal hydrographic basins with a torrential
character. The dejection cones of the torrents are
being activated and reactivated every year, there
resulting generations of cones that are in a poor state
of equilibrium that jeopardize the access roads and
even the Sebes and its tributaries’ beds by blocking
(Marioara Costea, 2005).

Within the hilly and plateau area, there also appear
disequilibria on the slopes. The present modeling
processes leading to the land degradation are mirrored
by the predominance of torrential erosion, sheetwash,
creep, collapses and old landslides reactivated on the
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convergente hidrografice sau Tn sectoarde de
meandrare favorizeaza, prin cumul de materie si
energie Tn cazul unor cantitati mari de precipitatii,
riscul de aparitie a mutatiilor de albiesi inundatiilor.

In domeniul versantilor energia de relief variaza
intre 40-500 m/kmp, iar densitatea fragmentarii
atinge valori de 1,5-3 km/kmp, valori specifice
bazinelor de ordinul 1 si Il din sectorul carpatic si
bazinelor de ordinul 1, Il si Il din sectorul deluros si
de podis. Rezulta astfel un fond dinamic cu tendinte
vizibile spre dezechilibre. Densitatea mare aretelei de
vai permanente din Carpati si a celei predominant
temporare din sectorul inferior a bazinului, aaturi de
pantele ce depasesc 15-20° dispuse alternant in cadrul
unor versanti micsti sau convecsi, genereaza o
instabilitate a acestora sub impactul permanent sau
sezonier a procesedlor de modelare actuale si d
practicilor economice (pasunat, cultura plantelor) si
un risc ridicat de prabusire si alunecari (Marioara
Costea, 2004).

Dispersia bazinelor torentiale si densitatea mare a
ravenelor si ogaselor in subbazinele Bistra, Dobra,
Purcariul, Martinie, Dumbrava, Vaea Caselor si
caracterul ravenat a obéarsiilor din  dealurile
submontane (Calnic, Gérbova, Reciu) si din podis
(Daia, Boz, Sangitin, Gusu) conditioneaza un regim
de scurgere spasmodic, care Tn conditiile unor
precipitatii bogate pot genera dezechilibre. Ca factori
de dtabilitate mentionam pentru bazinul carpatic
duritatea mare a rocilor, gradul ridicat de impadurire
(90%) si amengjarea hidroenergetici a Sebesului si
afluentilor, care conduc la o diminuare a scurgerii de
suprafata si la o redistribuire afortelor erozive.

Cu toate acestea apar si Situatii critice, cand
limitele normale de desfasurare a fenomenelor
naturale sunt depisite, ca urmare a utilizarii
necorespunzatoare si Tn mod abuziv aterenurilor. Este
vorba de torentiditatea din bazinul carpatic, care este
stimulata de actiunea combinata a topirii zapezii si a
ploilor de primavara, dar ma ales de agresivitatea
ploilor torentiale din timpul verii care preiau un fond
geomorfologic prelucrat de activititile antropice prin
pastorit, defrisari, canalizari, amengjari de drumuri pe
linia de cea mai mare panta, introducerea subterani a
unor conducte fortate fara consolidari ulterioare etc.
Sunt frecvente manifestarile torentiale in zona de
defileu, flancat de bazine hidrografice mici cu caracter
torential. Conurile de dejectie ae torentilor sunt
activate si reactivate de la an la an, formandu-se
generatii de conuri Tntr-un echilibru precar care
pericliteazd drumurile de acces si chiar albia
Sebesului i a afluentilor prin blocare (Marioara
Costea, 2005).

Tn zona de deal si de podis, apar de asemenea
dezechilibre la nivelul versantilor. Procesele de
modelare actualda care contribuie la degradarea
terenurilor se remarca prin predominarea eroziunii
torentiale, a siroirii, a creepului, a prabusirilor si
alunecarilor vechi reactivate pe versanti, iar Tn abiile



slopes. In the flood plains and river beds, at floods,
lateral erosion, accumulations, redistributions of
dluvia take place and aluviaprolluvia cones are
formed. Thistime, these processes are favoured by the
clayish substrata, torrential character of precipitation
and drainage, slopes exposure and, most of al, the
week afforestation degree. Woods are found on the
interfluves that are not part of the disequilibria domain
within the upper basins of the Garbova, the Reciu, the
Dobarca and the Rod valleys and the steep sope of
the couloir towards the Saliste depression.

2. Work methodology

Based on the drainage density and relief intensity
maps, drawn using the cartodiagrams method, there
were obtained two sets of non-mediated values, each
numbering 1,289. In order to point out the link
between the two sets of variables and to establish the
formula that renders the dependency type between the
two morphometric indicators, there was studied the
regression for correlated sets. Grecu Florinaand Laura
Cominescu (1998) pointed out that ‘the regression
line is the best correspondence line on a point
diagram’ and it may result from the representation of
some second degree, logarithmic or exponentia
equations.

In this case, we have chosen the linear regression,
represented by a straight line, from which the
deviation of al the values is minimum. The method of
the smallest squares was used, where the shape of the
lineis given by the regression equation (1):

(1) y=ax + b, where

a the interception term, from where the
regression lineistraced;

b = slope term that renders the inclination degree
of the regression line.

Using the formula (2) and (3), for the Sebes basin,
there were determined a = 1.253 (interception term)
and b= 0.00585 (slope term).

(20 a=3y/n

() b=Yxy/Yx? where

x = relief intensity (m/sq km);

y = drainage density (km/sg km).

Applying these values in the regression equation,
the following expression appears:

(4) y = 1.253 + 0.00585x,

which indicates the new value for y (drainage
density), a variant depending on x (relief intensity), on
the principle according to which "x variation causes a
change in y, but not necessary the other way round”
(Florina Grecu, Laura Comanescu, 1998).

The value for b is seen as a regression coefficient
and expresses the very dependency of drainage
density on relief energy. If it increases, the drainage
density will increase too with the value of b. The
tendency line in the case of linear regression passes
through the "centroid of binariat average” of the
values set given by the relief intensity (x) and the
regression equation (y), asit can be noticed in fig. 1.

81

minore si majore, la viituri au loc eroziunea laterala,
acumulari, redistribuiri de aluviuni si formarea de
conuri aluvi-proluviale. De aceasta datd, aceste
procese sunt favorizate de substratul argilos,
caracterul torential al precipitatiilor si a scurgerii, de
expozitia versantilor si ma aes de gradul de
Tmpadurire este foarte slab. Vegetatia forestiera ocupa
podurile interfluviale care nu constituie domeniul
dezechilibrelor din bazinele superiocare ae viilor
Gérbova, Reciu, Dobércasi Rod si versantul abrupt al
culoarului spre depresiunea Sélistei.

2. Metodologiade lucru

Pe baza hartilor densitatii fragmentérii si energiei
de relief, Tntocmite prin metoda cartodiagramelor s-au
obtinut doua seturi de valori nemediate in numar de
1289 fiecare. Pentru a semnala legitura dintre cele
doua seturi de variabile si pentru a stabili relatia care
reda tipul de dependentd dintre cei doi indicatori
morfometrici s-a recurs la studiul regresiei pentru
seturile corelate. Grecu Florina si Laura Comanescu
(1998) aratau ca ,linia de regresie este linia de cea
mai buna potrivire pe o diagrama de puncte” si poate
s rezulte din reprezentarea unor ecuatii de gradul doi,
logaritmice sau exponentiale.

In cazul de faa am ales regresa liniara
reprezentatd printr-o linie dreapta fata de care deviatia
tuturor valorilor este minima. S-a utilizat metoda celor
mai mici patrate in care forma dreptel este data de
ecuatiade regresie (1):

(1) y=ax+b, unde

a = termenul de interceptie de la care se pleaca in
trasarealiniei deregresie;

b = termenul panta care reda gradul de inclinare a
dreptel deregresie.

Utilizand formulele (2) si (3), s-au calculat pentru
bazinul Sebesului a = 1,253 (termen de interceptie) si
b = 0,00585 (termenul panta).

(20 a=>y/n

(3) b=Yxy/Yx? unde

x = energiade relief (m/km?);

y = densitatea fragmentarii (km/km?).

Aplicand aceste valori n ecuatia de regresie se
obtine urmatoarea expresie:

(4) y = 1,253 + 0,00585,

care ne arati noua valoare a lui y (densitatea
fragmentarii) varianta Tn functie de x (energia de
relief), dupa principiul conform caruia ,variatia lui
X produce o schimbare in y, dar nu Tn mod necesar
si invers” (Florina Grecu, Laura Comanescu, 1998).

Vaoarea lui b este considerata coeficient de
regresie si exprima tocmai dependenta densitatii
fragmentirii de adancimea fragmentarii. Daca aceasta
creste va creste si densitatea fragmentarii cu valoarea
lui b. Linia de tendinta Tn cazul regresiei liniare trece
prin ,centroidul sau media binariatd” a setului de
valori dat de energia de relief (x) si ecuatia de
regresie (y) asacum se observa in fig. 1.



Corelatia dintre energia derelief si
densitatea fragmentarii - valori nemediate -
pe bazinul Sebesului

y =0,0018x + 0,9582
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Fig. 1. The correlation between relief intensity and
drainage density —non-mediated values—on
the Sebes basin
In order to establish the mutual relation between
relief intensity (X) and drainage density (Y) in time
and space, the statistic model of the correlation was
applied next; this model expresses the intensity of the
link between the two variables, determined through
graphic and numerical methods. The dependency
between the relief intensity (x) and drainage density
(y) within the Sebes basin, the former as an
independent variable and the latter as a dependent
variable, is rendered by alinear correlation according
to the figure above (Fig. 2). There was obtained a
correlation coefficient, r = 0.259044, which highlights
the association degree between the two value sets.
3. The interpretation and verification of values
dependency
The positive vaue for r, though rather distant from the
unity (r=1) indicates a rdatively weak direct correlation
between the two morphometric indicators. The weak
sengtivity of the correlation is the result of the gentle
dope of theregression ling, i.d. the low vaues of b.
The analysis of the 1,289 pairs of values indicates
the following situations:
e The higher the relief intensity, the higher
drainage density is—40 per cent of the cases;
The weaker the relief intensity, the weaker
drainage density is— 35 per cent of the cases;
When the relief intensity decreases, the drainage
density increases — 10 per cent of the cases;
If therelief intensity is being constant, the drainage
density increasesin 10 per cent of the cases;
If the relief intensity is being constant, the drainage
density diminishes for 5 per cent of the cases.
These situations led to an equilibration of the
values and implicitly to the ateration of the line slope;
meantime, the correlation coefficient value reaches
amost zero.
In order to check the significance of the correlation
coefficient, Student checking test was applied,

the
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Linia de tendinta pentru energia de
relief si densitatea fragmentirii Tn
cazul regresiei liniare Tn bazinul
hidrografic al Sebesului
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Fig. 2 Thetendency linefor relief intensity and drainage
density in the case of linear regression within the
hydrographic basin of the Sebes
Pentru a stabili legatura reciproca in timp si spatiu
dintre energia de relief (x) si densitatea fragmentarii
(y), s-a recurs in continuare la modelul statistic a
corelatiei care exprima intensitatea legaturii dintre
cele doua variabile, determinata prin procedee grafice
si numerice. Dependenta dintre energia de relief (x) si
densitatea fragmentarii (y) Tn bazinul Sebesului, prima
ca variabila independenta, iar a doua ca variabila
dependentd este exprimatd printr-o corelatie liniara
conform figurii de mai sus (fig.2). Coeficientul de
corelatie obtinut este r = 0,259044 si exprima gradul
de asociere intre cele doua seturi de valori.

3. Interpretarea
valorilor

Valoarea pozitiva a lui r dar destul de indepartata
de unitate (r = 1) ne indica o corelatie directa relativ
daba intre cel doi indicatori morfometrici.
Senzitivitatea dabi a corelatiel se datoreaza nclinarii
reduse aliniel deregresie adica valorii mici alui b.

Andizand cele 1289 de perechi de valori se
constata urmatoarel e situatii:

e la cresterea energiei de relief, creste densitatea
fragmentirii - 40 % din cazuri;

o |a scaderea energiel de relief, scade densitatea
fragmentarii — 35 % din cazuri;

e la scaderea energiei de relief, creste densitatea
fragmentarii — 10 % din cazuri;

¢ |a 0 mentinere constanta a energiei de relief, creste
densitatea fragmentarii pentru 10 % din cazuri;

¢ |a 0 mentinere constanta a energiei de relief, scade
densitatea fragmentarii pentru 5 % din cazuri.

Aceste situatii au condus la o echilibrare a
valorilor si implicit la o aterare a pantei dreptei si la
apropierea de vaoarea zero a coeficientului de
corelatie.

Pentru a verifica semnificatia coeficientului de
corelatie s-a aplicat testul de verificare Student dupa

si verificarea dependentei

2 This evauation confirms once more the diffuse heads within the high Carpathian heads area.
Acesasta evaluare vine n sprijinul confirmarii obarsiilor difuze din zonele de obérsii carpatice inalte.
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according to the formula (5)

(5) T=r~(n-2)/(1-r?, where:

R = correlation coefficient, n = number of values
that were used in the formula.

The value for T = 9.62, determined based on the
above mentioned formula, was confronted with the
theoretical value of T from the correlation tables, that
is 196 for a sdignification threshold of 0.05,
characteristic for Earth sciences. The determined
value is higher than the theoretic one, which indicates
a significant correlation between the two anaysed
morphometric indicators.

For the correlation between relief intensity (x) and
drainage density (y), the determination coefficient (6)
was aso caculated;, it indicated the percentage
determination of y by x.

(6) Cd =r2.100

There was calculated the determination coefficient,
that reached 6.71 per cent; this means that only this
proportion of the values of drainage density is
determined by relief intensity, the remaining 93.29 per
cent of the values registering an inexplicable variation
of relief intensity. This indicates that the correlation
between the indicators of drainage density is not a
strict one, the dependency probability is low due to
the low values of r and b, while on the other hand
there are aso other determination factors. sope
exposure, inclination and lithol ogic composition.

The average drainage density is 1.25 km/sq km,
while the average relief intensity is 162 m. The
dispersion of drainage density values (Fig. 3) indicates
the dispersion degree of the value row of drainage
density and relief intensity compared to their average.
This is a relative grouping of the indicators values in
the neighbourhood of the average vaue. This is
achieved on the background of a distinct petrographic
homogeneity on the two areas — the Carpathians and
depressions, and plateau. The values that are remote
from the average correspond to the extremes, no
matter if they are maximum or minimum values, and
mirror the summarization of the effects of various
factorsfor variability and accidental errors (Fig. 4).

In order to observe the differences between the
two major sectors of the Sebes basin - Carpathians
and depressions on the one hand, and plateau on the
other hand, we represented the regression and
correlation between relief intensity and drainage
density for the Frumoasa, Prigoana, Dobra, Secas sub-
basins upstream the confluence with the Apold and
Garbova (see Fig. 5-10 a and b). The comparative
analysis of the six sub-basins led to the following
conclusions:

e The negative correlation coefficient determined
for the Frumoasa (- 0.1797) and the Prigoana (-
0.1934) basins and the analysis on equal surface units
for drainage density indicate a reverse correlation, that
isfor adecrease of relief intensity, thereis an increase
in the drainage density due to the high percentage of
the levelled surfaces within the two sub-basins. Rau-
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formula (5).
(G) T=rV(n-2)/(1r), unde
r = coeficient de corelatie; n = numar de valori
luat Tn calcul.

Vaoarealui T = 9,62 calculata pe bazaformulei de
mai sus a fost confruntata cu valoarea teoretica a lui
T din tabelele de corelatie care este 1,96 pentru un
prag de semnificatie de 0,05 specific stiintelor
Paméantului. Vaoarea calculata este mai mare decét
valoarea teoretica, fapt care ne indica o corelatie
semnificativda intre cei doi indicatori morfometrici
analizati.

Pentru corelatia dintre energie de relief (x) si
densitatea fragmentarii (y) s-a calculat si coeficientul

de determinare (6) care indica procentud
determinarealui y de catre x.
(6) Cd=r%100

Coeficientul de determinare obtinut este de 6,71
%, adica numai acest procent din valorile densitatii
fragmentarii este determinat de energia de relief,
restul de 93,29 % din valori nregistreaza o variatie
neexplicata de energia de relief. Aceasta ne indica
faptul ca corelatia dintre indicatorii fragmentarii
reliefului nu este stricta, probabilitatea de
dependenta este mica datorita valorilor reduse ale
lui r si b, iar pe de alta parte exista si alti factori de
determinare: expozitia versantilor, panta si
compozitia petrografica.

Densitatea medie a fragmentarii este de 1,25
km/km?, iar energia de relief medie de 162 m.
Dispersia valorilor fragmentarii (Fig. 3) ne indica
gradul de Tmprastiere a valorilor sirului densitatii
fragmentarii si a energiei de relief fata de media
acestora, respectiv o grupare relativa a valorilor
indicatorilor in apropierea mediei. Acest lucru se
realizeaza pe fondul unei omogenitati petrografice
distincte pe cele doua arii: carpatica si depresionara
si de podis. Vaorile indepartate fata de medie
corespund extremelor, fie acestea valori maxime
sau minime si reflecti Tnsumarea efectelor
diversilor factori de variabilitate si a erorilor
accidentale (Fig. 4).

Pentru a observa diferentierile dintre cele doua
mari sectoare ae bazinului Sebesului: carpatic si
depresionar si de podis, am recurs la reprezentarea
regresiel si corelatiei dintre energia de relief si
densitatea fragmentarii pe sub-bazinele Frumoasa,
Prigoana, Dobra, Secas amonte de confluenta cu
Apoldul si Garbova (ase vedeafigurile5—-10asi b).
Analiza comparativa pe cele sase sub-bazine a permis
urmatoarele aprecieri:

e Coeficientul de corelatie negativ obtinut pentru
bazinele Frumoasa (- 0,1797) si Prigoana (- 0, 1934) si
andliza pe unitati de suprafatd egale a fragmentarii
indica o corelatie inversa, adica, la o scadere a energiel
de relief se observa o crestere a densitdtii fragmentarii
datoritd ponderii mari a suprafetelor de nivelare n
cadrul celor doua sub-bazine’. Tn specia suprafata Rau
Ses, care se intAlneste la nivelul bazinetelor de eroziune



Oes surface, that is to be found of the level of the
Frumoasa, Tries, Plaiul Mare suspended erosion
basins, functions as a hydrographic convergence area
where the great length of the rivers as a result of
meanders and branches adds to the drainage density.

e For the Dobra, the Gérbova and the Apold
basins, there were determined positive correlation
coefficients, which indicate the direct correlation
represented by an ascendant tendency line, with a
higher slope term in the case of regression line for the
Gérbova basin. This implies a sensitive correlation
and a direct relation between the two indicators of
drainage density, supported by the petographic
differences that appear in the upper part of this basin
and by the very high percentage of friable deposits
(gravels, sands, clays, clayish marls), which favours
the torrential erosion and gullies.

e Within the head basin of the Secasul Mare, the
correlation coefficient is low and negative (-0.27466),
which indicates an inverse relation, relatively weak
between the two morphometric indicators, while the
probability that one depend on the other is weak. This
may be the result of the homogeneousness of
petrographic condition (marls, sands, Panonian clays)
and the low hardness of the rocks. The intensity of
regressive erosion that takes place within the head
area, as a result of the lower base level and near
Apoldul de Sus (300 m), led however to the
deepening of the Secasul Mare and its tributaries
upstream this sector and to the formation of erosion
scarp at the boundary between the Apold Couloir and
Seliste Depression (Maria Sandu, 1980, 2003).
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suspendate Frumoasa, Triesi, Paiul Mare etc,
functioneaza ca niste arii de convergenta hidrografica
n care lungimea mare a arterelor hidrografice datorata
meandrarii si despletirilor sporeste indicatorul densitatii
fragmentarii.

e Pentru bazinele Dobra, Gérbova si Apold s-au
obtinut coeficienti de corelatie pozitivi, ceea ce indica
corelatia directa reprezentatd printr-o linie de tendinta
ascendenta, cu un termen panta mai mare Tn cazul
liniei de regresie pentru bazinul Gérbovei. Acest
lucru semnifica o corelatie senzitiva si o relatie directa
intre cel doi indicatori ai fragmentarii, sustinuta de
diferentierile petrografice care apar n partea
superioard a acestui bazin si de ponderea foarte mare a
depozitelor friabile (pietrisuri, nisipuri, argile, marne
argiloase) care favorizeaza o instalare a eroziunii
torentiale si aravenelor.

e In bazinu de obarsie a Secasului Mare
coeficientul de corelatie este mic si negativ (-
0,27466), ceea ce ne indicd o relatie inversa, relativ
daba intre cel doi indicatori morfometrici, iar
probabilitatea ca unul si depinda de celalalt este mica.
Aceasta poate fi pusi pe seama omogenitatii
conditiilor petrografice (marne, nisipuri, argile
panoniene) si a duritatii reduse a rocilor. Intensitatea
eroziunii regresive manifestatd in zona de obérsie, ca
efect a nivelului de bazia coborét si apropiat de la
Apoldu de Jos (300 m), a condus totusi la o adancire a
Secasului Mare si afluentilor lui amonte de aceste
sector si la formarea abruptului de eroziune la limita
Culoarului Apoldului cu Depresiunea Sélistei (Maria
Sandu, 1980, 2003).
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Fig. 3 The dispersion of relief intensity values compared to Fig. 4 The dispersion of drainage density values compared

the average within the Sebes basin

to the average within the Sebes basin



Corelatiadintre energia de relief si Linia de tendinta pentru energia de
densitatea fragmentirii Tn bazinul relief si densitatea fragmentarii in cazul
Frumoasei regresiei liniare in bazinul Frumoasa
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Fig. 5a, b Correlation between relief intensity and Tendency linefor relief intensity and drainage density in
drainage density within the Frumoasa basin the case of linear regression within the Frumoasa basin
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Fig. 6 a, b Correlation between relief intensity and Tendency linefor relief intensity and drainage density in
drainage density — non-mediated values —within the the case of linear regression within the Prigoana basin
Prigoana basin
Corelatiadintre energiaderelief si Linia de tendinta pentru energia de
densitatea fragmentarii - valori relief si densitatea fragmentarii Tn
nemediate - in bazinul Dobra cazul regresiei liniare in bazinul Dobra
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Corelatiadintre energiaderelief si
densitatea fragmentarii in bazinul
Garbova
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Fig. 8 a, b Correlation between relief intensity and
drainage density within the Garbova basin

Corelatiadintre energiaderelief si
densitatea fragmentarii Tn bazinul de
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Fig. 9 a, b Correlation between relief intensity and

drainage density within the head basin of the Secasul Mare

Corelatiadintre energiaderelief si
densitatea fragmentarii Tn bazinul
Apoldului
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Fig. 10 a, b Correlation between relief intensity and
drainage density within the Apold basin

In conclusion, we notice that the territorial
distribution of fragmentation indicators within the
Sebes basin is conditioned by a series of endogen
and hexogen factors that intermingle throughout the
entire basin. Thus, the crystalline of the Candrel and
Oureanu Mountains, with the mezzo-metamorphic
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n concluzie, semnalam ca distributia teritoriala a
indicatorilor fragmentarii din bazinul Sebesului este
conditionata de o serie de factori endogeni si exogeni
care conlucreaza pe tot cuprinsul bazinului. Astfel,
natura petrografica, prin cristainul  Muntilor
Cindrelului si a Sureanului, reprezentat de seria



and epi-metamorphic series and the Neogene
deposits of the Transylvania Depression, causes
differentiations in the territorial repartition of the
indicators on the two sectors and in establishing the
correlations among them. Thus, the erosion made by
the Sebes and its tributaries takes place particularly
and with different intensities on the two sectors,
depending on the near and low base level of the
Mures at Alba lulia. From 1975 (when the first
hydro-energetic works on the Sebes were achieved)
onwards, it depended also on the local levelsinduced
by the accumulation lakes.

The present geomorphologic processes occurring
a surface or underground and influencing the less
thicker deposits from the mountain area or the very
thick sedimentary deposits from the piedmont hills or
plateau area, which are also less resistant to erosion,
favored the differentiated evolution of some weaker
organized forms within the mountainous area and
some torrential valleys, numerous on piedmont side,
depression and plateau. Thus, the values for relief
intensity and drainage density explain the land
degradation on some sectors of the Sebes basin,
predominantly in the lower basin, where sope
subminning, torrentiality and superficial landslides
take place. They are greater and more frequent within
the piedmont sector, terrace-glacises, interfluves, and
cuesta-like slopes from the Secas Plateau.

mezometamorfica si epimetamorfica si prin depozitele
neogene ae Depresiunii Transilvaniel, genereaza
diferentieri In repartitia teritoriala a indicatorilor pe
cele doua sectoare si in stabilirea corelatiilor dintre
acestia. Pe acest fond, eroziunea exercitata de Sebes si
afluentii acestuia se manifesta Th mod particular si cu
intensitati diferite pe cele doua sectoare, in functie de
nivelul de baza apropiat si coborét reprezentat de
Mures la Alba lulia, iar din 1975 (cand s-a dat in
folosinta prima amenajare hidroenergetica pe Sebes si
pana in prezent) in functie si de nivelele locale
reprezentate de lacurile de acumulare.

Procesele geomorfologice actuale care au loc la
suprafata si subsuprafata formelor de relief, atacand
depozitele de cuvertura, cu o grosime redusa Tn zona
montanid si depozitelor  sedimentare cu grosimi
apreciabile din dealurile piemontane si din podis si
Cu o rezistentd slaba la eroziune, au favorizat evolutia
diferentiatda a unor forme mai slab organizate in zona
montana si a unor vai torentiale bine reprezentate pe
rama piemontana, Tn zona depresionari si de podis. In
acest sens, valorile adancimii si densitatii fragmentarii
explica prezenta degradarilor de teren care se dezvolta
in anumite sectoare ale bazinului Sebesului, cu
preponderenta  Tn  bazinul inferior, unde sunt
caracteristice subminarea versantilor, torentialitatea si
alunecdrile de teren superficiale, cu o frecventa si
amploare mai mare in sectorul piemontan, a
glacisurilor-terasa si a interfluviilor si versantilor de
tip cuesta din Podisului Secasului.
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MORPHOMETRICAL AND MORPHOGRAPHICAL FEATURES OF THE
GILORT HYDROGRAPHICAL BASIN

CARACTERISTICI MORFOMETRICE SI MORFOGRAFICE ALE BAZINULUI GILORT

Emil MARINESCU!?

Abstract: The morphometrical and morphographical analysis of the Gilort drainage area represents the
starting point in emphasizing certain issues related to the genesis, the stages, and the dynamics of the relief
evolution within this basin. The hypsometrical step of 200-300 m, which corresponds to the piedmont hills
and to most of the sub-Carpathian interhill depression, holds the highest rate (26.35 percent) of the basin
surface of 1,358 sq km; then, it follows the 300-400 m step (19.85 percent) corresponding to the low sub-
Carpathian area (the northern side of the interhill depression). The Gilort presents the largest valley
couloir among all the tributaries of the Jiu River (about 191 sq km). The drainage density (0-6.27 km/sq
km), no matter the morphostructural unit where these values appear, can be justified by the morphogenetic
features of each subunit (levelled surface, glacial cirque, torrential valleys with slopes strongly affected by
gullying, depression areas, areas with friable rocks etc.). The relief intensity oscillates between 55 m and
665 m. There is a clear difference between the declivity registered in the mountainous sector of the basin
and the values registered within the sub-Carpathian and piedmont hills. The high and very high slopes,
respectively the surface of more than 28°, represent 12.86 percent of the mountainous sector of the basin
(3.27 percent of the entire basin). The slopes exposure within the mountainous sector is induced by the
exposure of the southern slope of the Parang, where the basin of the Gilort develops. Due to the
morphostructural unhomogeneity of the Gilort basin and especially due to the leaps that appear in the
progressions of the river segments, of the lengths, and of the average lengths generated by the contact
between the relief units, the morphometric model displays different variations, which we considered
interesting to be followed also within certain secondary basins (the Célnic, the Blahnita, the Galbenu, the
Vladimir). The longitudinal morphological profiles on the interfluves and the transverse-profiles realized
along the entire width of the basin emphasize the general aspect of the interfluves within the Gilort basin.
Their configuration was imposed by the paleogeographic evolution of the region together with the
evolution of the river system and the lithological, structural and tectonic particularities. According to the
succession of the relief units within the basin, there appear, from North to South, certain interfluves,
which display different features in direct correlation with the age and the morphogenetic conditions
characteristic to each region.

Key words: morphometry, morphography, morphometric model of the drainage, morphogenetic
conditions, the Gilort River
Cuvinte cheie: morfometrie, morfografie, model morfometric al drenajului, conditii morfogenetice, Gilort

The Gilort drainage area extends over a surface of
1,358 sq km and flows North-South for 116 km,
covering an altitudinal difference of 2,412 m, between
the maximum elevation of 2,518 m (Parangu Mare
Peak) and the minimum one, of 106 m (at its confluence
with the Jiu). The territory drained by the Gilort
presents three types of distinct morphostructural units
(mountains, sub-Carpathians, Piedmont), which implies
a levelling of the geomorphologic processes and the
biopedoclimatic components. The Gilort drainage area
is 25% located in the mountainous sector, 38% in the
sub-Carpathian area, and 37% in the piedmont area.

The morphometrical and morphographical analysis
is an important component of each geomorphologic

Gilortul are o suprafati bazinali de 1358 km’ si
curge pe directia generala nord-sud pe o distanta de 116
km si o diferenta de nivel de 2412 m, intre cota maxima
de 2518 m (Vérful Pardngu Mare) si cea minima de 106
m (la confluenta cu Jiul). Teritoriul drenat de apele
Gilortului se suprapune pe trei tipuri de unitati
morfostructurale distincte (munti, subcarpati, piemont),
implicand o etajare a proceselor geomorfologice si a
componentelor biopedoclimatice. Bazinul hidrografic
Gilort este dezvoltat in proportie de 25% 1in sectorul
montan, 38% in sectorul subcarpatic si 37% in sectorul
piemontan (Tabelul nr. 1).

Analiza morfometrica si morfografica se constituie
intr-o componenta importanta a oricarui studiu

! University of Craiova, Faculty of History, Philosophy, Geography, marinescu.emil@personal.ro
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study for a hydrographical basin and it represents the
starting point in emphasizing certain issues related to
the genesis, stages and dynamics of the relief
evolution within the basin.

geomorfologic pentru un bazin hidrografic, aceasta
reprezentand punctul de plecare in evidentierea unor
probleme legate de geneza, etapele si dinamica
evolutiei reliefului din acel bazin.

Table no. 1/ Tabelul nr. 1

The location by means of geographical coordinates / The rate within
The basin sector/ Localizarea pe baza coordonatelor geografice Surface/ pﬁggeﬁ\nd/m

Sectorul bazinului s N v £ Suprafata suprafasa

bazinala
Mountainous/Montan 45°10° 45°21'12” 23%28'15" 23%6°15” 342 sq km 25 %

Sub- O 4+ 011" (I 057 A~ o

Carpathian/Subcarpatic 44°54 45°10 237°24°52 23747°04 512 sq km 38 %
PiedmontPiemontan 44°35'36" 44%54° 23%20'13" 23%36'17" 504 sq km 37 %
Total basin/Total bazin | 44°35°36” 45°21°12" 23°20°13" 23%47°04” 1,358 sq km 100 %

The location of the basin bymeans of geographical coordinates and the rate held by the sectors / Incadrarea bazinului
cu ajutorul coordonatelor geografice si ponderea sectoarelor in cardul acestuia

Hypsometry

The 14 classes of hypsometrical values comprised
between the extreme altitudes (106 and 2,518 m)
reveal the levelled disposal of the relief on a North-
South direction within the Gilort hydrographical
basin. The basin develops between Parangu Mare
Peak (the maximum altitude in the Parang-Cindrel
Mountains and the highest peak located West of the
Olt) and 106 m (the confluence of the Gilort with the
Jiu, South of Capu Dealului).

The limit between the mountainous and the sub-
Carpathian sectors generally corresponds to the 500-600
m altitudes and crosses North of Baia de Fier, Novaci,
Hirisesti, Aninis, Carpinisi, Crasna, Stancesti-Larga
settlements. The increased altitudinal difference of 2,412
m for the entire basin or of about 1,950 m for the
mountain sector explains the high erosion potential and
the dynamics of present processes.

For the mountainous sector, the hypsometrical
analysis emphasizes nine intervals of values with
amplitude of 200 m, disposed from 600 m (the altitude
of the sub-mountainous hillocks) to 2,518 m, the
maximum altitude of Parang Massif.

By analysing the histogram of the hypsometrical
levels (Fig.1), it results that the highest rate within
the entire sector (342 sq km) is held by the 600 and
1,600 m levels (about 85.6%), while higher altitudes
hold about 14.4%. In the northern extremity of the
Gilort mountainous sector that belongs to high
mountains, a surface of about 873 ha displays
altitudes higher than 2,000 m, which represents only
2.83% of the entire sector surface or 0.64% of the
entire basin surface.

For the hypsometrical map of the Gilort basin, in
the sub-Carpathian and piedmont sectors, we took into
consideration five classes of hypsometrical values at
intervals of 100 m. They succeed each other
decreasing from North to South and from West to East
towards the Gilort couloir that displays a central
position within the piedmont sector.

The 200-300 m hypsometrical level covers the
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Hipsometria

Dispozitia etajata de la nord la sud a reliefului
bazinului hidrografic Gilort este relevatd prin
diferentierea a 14 clase de valori hipsometrice ntre
altitudinile extreme ale bazinului (106 m si 2.518 m).
Bazinul Gilort se desfasoara, astfel, intre varful
Parangu Mare (cota altimetrica maxima din unitatea
montana Parang-Cindrel si cel mai inalt varf de la vest
de OIlt) si 106 m (confluenta Gilortului cu Jiul, la sud
de Capu Dealului).

Limita dintre sectorul montan si cel subcarpatic
corespunde, in general, altitudinii de 500-600 m si trece
pe la nord de localitatile Baia de Fier, Novaci, Hirisesti,
Aninig, Carpinisi, Crasna, Stancesti-Larga. Diferenta
mare de nivel de 2.412 m pentru intreg bazinul sau de
circa 1.950 m pentru munte explica potentialul
erozional ridicat si dinamica proceselor actuale.

Analiza hipsometrica evidentiaza, pentru sectorul
montan, un numar de noud intervale de valori
hipsometrice cu amplitudinea de 200 m, dispuse de la
600 m (altitudinea gruiurilor submontane) pana la 2.518
m, altitudinea maxima a masivului Parang.

Din analiza histogramei treptelor hipsometrice (Fig.1)
rezulta ca cea mai mare pondere din suprafata intregului
sector montan (342 km?) o detin treptele hipsometrice
cuprinse ntre 600 si 1600m (circa 85,6%), in timp ce
altitudinilor mai mari de 1600 m le revine circa 14,4%
din sectorul montan. Tn extremitatea nordica a sectorului
montan al Gilortului, care se incadreaza muntilor inalti, o
suprafatd de aproximativ 873 ha are altitudini de peste
2.000 m, ceea ce reprezinta numai 2,83% din suprafata
sectorului montan sau 0,64% din suprafata intregului
bazin.

Pentru harta hipsometrici a bazinului Gilort am
considerat in sectoarele subcarpatic si piemontan un
numar de cinci clase de valori hipsometrice alese pentru
aceste sectoare la intervale de 100 m. Acestea se succed
descrescator de la nord la sud si de la vest la est catre
culoarul Gilortului care ocupa o pozitie centrald in
sectorul piemontan.

Treapta hipsometricd de 200-300 m ocupa cea mai



largest surface within the Gilort basin (360 sq km,
respectively 26.35%) and represents most of the sub-
Carpathian interhill depression (about 72%) and of the
slopes of the piedmont hills.

As a conclusion, within the 1,358 sq km basin of
the Gilort, the highest rate is held by the 200-300 m
hypsometrical level (26.35%), which corresponds to
the piedmont hills and to the largest part of the sub-
Carpathian interhill depression. There follows the
300-400 m  level (19.85% of the basin),
corresponding to the low sub-Carpathian area (the
northern part of the interhill depression). The Gilort
displays the most extended valley couloir among all
the tributaries of the Jiu (about 191 sq km). Within
the mountainous sector, the highest rate is held by
the 1,200-1,400 m level (about 20% of this sector),
the interval 1,200-1,600 m, where the Rau Ses
surface develops, covering more than 36% of the
mountainous sector.
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mare suprafata din cadrul bazinului Gilort (360 km?
respectiv 26,35%) si incadreaza cea mai mare parte a
depresiunii subcarpatice intracolinare (circa 72% din
aceasta) si cea mai mare parte a versantilor dealurilor
piemontane.

n concluzie, din suprafata bazinului Gilort, de 1.358
km?, cea mai mare pondere o detine treapta hipsometrica
de 200-300m (26,35% din suprafata bazinului) ce
corespunde dealurilor piemontane si celei mai mari parti
din depresiunea intracolinara supcarpatica, urmata de
treapta de 300-400m  (19,85% din  bazin),
corespunzatoare ariei subcarpatice joase (partea nordica
a depresiunii intracolinare). Gilortul prezinta cel mai
extins culoar de vale dintre toti afluentii Jiului (circa 191
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Fig. 1 The histogram of the hypsometrical levels within the Gilort basin /
Histograma treptelor hipsometrice Tn bazinul Gilort

The drainage density

By calculating the drainage density and by
analysing the spatial distribution of its values, we can
deduce the morphogenetic features regarding the
evolution of the river and valleys system in correlation
with the lithological-structural and biopedoclimatic
conditions present at a local level. The analysis gives
us clues regarding the organization of the generations
of valleys according to the deepening stages of the
main river system and the individualization of the
morphogenetic steps.

The drainage density within the Gilort basin displays
values ranging between 0 km/sg km (on the interfluves or
on the top of Cdmpu Mare terrace) and 6.27 km/sq km
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Densitatea fragmentarii reliefului

Prin calcularea densitatii fragmentarii reliefului si
din analiza repartitiei spatiale a valorilor acesteia
deducem particularitati morfogenetice privind evolutia
retelei hidrografice si a sistemului de vai in corelatie
cu conditiile litologico-structurale si biopedoclimatice
existente la nivel local. Analiza ne ofera un indiciu al
organizarii generatiilor de vai in raport cu etapele de
adancire a retelei principale si cu individualizarea
treptelor morfogenetice.

Densitatea fragmentarii reliefului pentru bazinul
Gilort are valori cuprinse ntre 0km/km® (pe
suprafetele interfluviilor sau pe podul terasei Campu
Mare) si 6,27 km/km? (in circul glaciar lesu, justificata



(within lesu glacial cirque, justified by the particular
configuration and by the features of the river system
developed on the floor of this cirque). Very high values are
registered along the slopes of the valleys, within the areas
with an extremely dense torrential system, as they are
favoured by the lithological conditions (the Calnic, the
Sterpoaia, the Cocorova basins and the torrential valleys
that flow within the piedmont sector of Gilort valley).

The lowest values of the drainage density (< 1km/sq
km) cover 225.16 sq km, respectively 16.46% of the
basin surface. They are characteristic to the interfluves
that preserve fragments of Borascu and Rau Ses levelled
surfaces, locally within the sub-Carpathian interhill
depression, at the confluence of the Gilort with the Jiu,
within Filiasi subsidence area.

At the foot of the mountains, the drainage density
increases (> 4 km/sgq km), which can be explained by a high
confluence rapport (R.) that is justified by the leap in the
relief intensity values at the contact between the
neighbouring morphostructural units, and by the presence of
friable rocks (Sarmatian deposits) located at the border of
the mountainous area. Lower order river segments are very
numerous on the slopes of the sub-mountainous hillocks,
the passage towards the depression area corresponding to
the organization of the system in higher order segments,
which are less numerous, but display longer courses. The
respective situation repeats itself at the contact between the
sub-Carpathians and the piedmont hills.

The highest values of the drainage density (4.75-
6.27 km/sq km) appear isolate within the basin (their
surface covers 26.01sq km, a rate of 1.90%). The
respective interval appears locally within certain
torrential valleys, the slopes of which are strongly
affected by gullying and torrentiality. Within lesu
glacial cirque, the dense stream system favoured by
numerous springs from the foot of the walls, the
meanders of the small streams on the floor of the
cirque disposed in quasi-horizontal steps, and the
presence of the nival-fluvial torrents make the
drainage density register the maximum value within
the entire basin (6.27 km/sq km).

As a conclusion, the diverse values registered by
the drainage density (0-6.27 km/sq km), no matter the
morphostructural unit they can be found in, is justified
by the morphogenetic features of each sub-unit
(levelled surfaces, glacial cirques, torrential valleys
with slopes highly affected by gullying, depression
areas, areas with friable rocks etc.). The sub-
Carpathian sector is characterized by low values of
2.25 km/sg km that can be explained by the presence
of large depression areas, while the mountainous and
piedmont sectors display intervals with high values
(2.75-4 km/sg km) due to the lithological conditions
and to the increased intensity, to the numerous
torrential tributaries, which go down the short and
relatively steep slopes of the piedmont and sub-
Carpathian hills.

The relief intensity

The relief intensity expresses the depth the vertical
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de configuratia particularda si de trasaturile retelei
hidrografice grefata pe podeaua acestui circ). Valori
foarte mari se inregistreaza si pe versantii viilor, n
zone cu o retea torentiala foarte densa, favorizatd de
conditiile litologice (bazinul Célnic, Sterpoaia,
Cocorova si vaile torentiale ce debuseaza in sectorul
piemontan al culoarului de vale al Gilortului).

Celor mai reduse valori ale densitatii fragmentarii
reliefului (< 1km/km?) le revin 225,16 km? respectiv
16,46% din suprafata bazinului, acestea ntalnindu-se
pe interfluviile care conserva fragmente ale
suprafetelor de nivelare Borascu si Rau Ses, local n
cadrul depresiunii subcarpatice intracolinare, la
confluenta Gilortului cu Jiul in aria de subsidenta de la
Filiasi.

La iesirea din munte densitatea fragmentarii creste
(depasind frecvent 4 km/km?), fapt explicat printr-un
raport de confluentd (R;) mare care la randul sau se
justifica prin saltul Tn cadrul valorilor energiei de relief
la contactul dintre unitatile morfostructurale vecine si
prin prezenta rocilor friabile (depozite sarmatiene) de
la bordura zonei montane. Segmentele de rau de ordine
inferioare sunt, astfel, foarte numeroase pe pantele
gruiurilor submontane, trecerea in aria depresionara
corespunzand cu organizarea retelei Tn segmente de
ordin mai mare care sunt, Tnsa, putine ca numar si au o
lungime mai mare. Situatia respectiva se repeta si la
contactul dintre Subcarpati si dealurile piemontane.

Cele mai mari valori ale densitatii fragmentarii
reliefului (4,75-6,27 km/kmp) apar insular Tn bazinul
Gilort (suprafata acestora este de 26,01 km? iar
ponderea de 1,90%). Intervalul respectiv 1l regasim
local numai pe céteva vai torentiale a caror versanti
sunt puternic afectati de ravenare si torentialitate. Tn
cadrul circului glaciar lesu o retea hidrografica densa
de péraie favorizatd de numeroasele izvoare ce apar la
baza peretilor, meandrarea micilor cursuri de apa pe
podeaua circului dispusa in trepte cvasiorizontale si
prezenta torentilor nivo-fluviali fac  posibila
inregistrarea valorii maxime a densititii fragmentarii
pentru intregul bazin (6,27 km/km?).

Tn concluzie, in bazinul Gilort, valorile diverse
nregistrate pentru densitatea fragmentarii reliefului (O-
6,27 km/km?) indiferent de unitatea morfostructurala
in care se regasesc, se justifica prin particularitatile
morfogenetice ale fiecarei subunitati (suprafete de
nivelare, circuri glaciare, vai torentiale cu versanti
puternic afectati de ravenare, arii depresionare, zone cu
roci friabile etc.). Daca, Tn general, in sectorul
subcarpatic se nregistreaza in medie valori mai mici
de 2,25 km/km? explicabile prin prezenta unor extinse
arii depresionare, n sectorul montan si cel piemontan
predomina intervalele de valori mari (2,75-4 km/km?)
datorate conditiilor litologice si energiei ridicate in
zona montana, respectiv numerosilor afluenti torentiali
ce coboara pantele scurte si relativ abrupte ale
dealurilor piemontane si subcarpatice.

Adancimea fragmentarii reliefului

Adancimea  fragmentarii  reliefului  (energia



erosion reached, as it is conditioned by the general or
local erosion base and influenced by the lithological-
structural conditions. The map rendering the relief
intensity emphasizes the deepening degree of the valley
system starting from which we can deduce its stage and
evolution way (generation of valleys, erosion intensity,
the behaviour of the rocks to river erosion, the adaptation
degree of the valleys to the structure etc.).

Within the mountain basin of the Gilort, the relief
intensity registers values oscillating between 55 m (on the
Carpinis valley, at the contact with the Sub-Carpathian
Depression) and 665 m (on the Romanu Valley, below
Mohoru Peak — 2,337 m). Within the sub-Carpathian and
the piedmont sectors, the relief intensity oscillates between
3 m (the valley couloir of the Gilort at the confluence from
Tantareni) and 186 m (in the middle sub-Carpathian hills
between the Galbenu and the Gilort).

The highest rate of the value classes of the drainage
density, which also display its lower values (less than
110 m), characterizes the sub-Carpathian depressions
(the sub-Carpathian depression couloir and the
interhill depression) and the Gilort valley. These units
cover more than 58.4% of the basin surface,
respectively more than 798 sq km, which justifies the
high rate of the drainage density with very small
values. Within this interval, the lowest values of the
relief intensity, less than 40 m, correspond to the
mentioned depression areas. We also have to underline
that the relief intensity decreases to less than 20 m
within the lower half of the valley couloirs.

We further analysed the dependence degree and the
causal links among the morphometrical indicators, the
relief intensity and the drainage density at the level of the
entire basin and partially, in order to emphasize a high
correlation. Thus, we represented all the 1,520 pairs of
intensity-density values (AF, DF) on xy coordinates and
we determined the equations of the linear regression
straight lines as being DF = f(x) where x = AF and r?
average square deviations as being coefficients of CD
determination between intensity and density.

CD=r.

The r**100 value indicates, in percents, how many y
values can be explained on the basis of the x variation,
meaning what percent of the drainage density values are
explained by the relief intensity values (CD
determination coefficient):

- for the entire Gilort basin we obtained

f(x) =0.0014x + 2.1627,
r = 00157, which signifies a determination
coefficient CD = 1.6%.

- for the relief intensity interval comprised between 0
and 200 m, where we noticed a higher correlation, we
obtained f(x) =0.0098x +1.5449;

r* = 0.1196 and the determination coefficient
CD =12%.

For the DF-AF correlation, it was verified the global
significance of the linear regression model by applying the
Fischer and Student tests of mathematical statistics
(Florina Grecu, Laura Comanescu, 1998).
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reliefului) exprima profunzimea péana la care a ajuns
eroziunea pe verticala, fiind conditionata de baza de
eroziune generala sau locala si influentata de conditiile
litologico-structurale.  Harta  energiei  reliefului
evidentiaza gradul de adancire al retelei de vai, din
care se deduce stadiul si modul de evolutie a acesteia
(generatiile de vai, intensitatea eroziunii, comportarea
rocilor la eroziune fluviatila, gradul de adaptare a
vailor la structura etc.).

Tn sectorul montan al bazinului Gilort energia
reliefului Tnregistreaza valori cuprinse intre 55 m (pe
valea Carpinis, la contactul cu Depresiunea
Subcarpatica) si 665 m (pe valea Romanu, sub varful
Mohoru 2337m). In sectorul subcarpatic si
piemontan al bazinului, energia de relief are valori
cuprinse ntre 3 m (culoarul de vale al Gilortului la
confluenta de la Téntareni) si 186 m (in dealurile
subcarpatice mediane dintre Galbenu si Gilort).

Cea mai mare pondere in clasele de valori ale
adancimii fragmentarii, avand in acelasi timp si cele
mai reduse valori ale acesteia (sub 110 m),
caracterizeaza  depresiunile  subcarpatice  (ulucul
depresionar subcarpatic si depresiunea intracolinara) si
culoarul de vale al Gilortului. Aceste unitati ocupa mai
mult de 58,4% din suprafata bazinului, respectiv mai
mult de 798 km?, ceea ce justifica ponderea mare a
adancimii fragmentarii cu valori foarte mici. Tn cadrul
acestui interval, cele mai mici valori ale energiei de
relief, de sub 40 m corespund ariilor depresionare
mentionate, cu precizarea ca in jumatatea inferioara a
culoarului de vale energia de relief scade sub 20 m.

Tn continuare am analizat gradul de dependenti si
legaturile cauzale Tintre indicatorii morfometrici
energia reliefului si densitatea fragmentarii la nivelul
intregului bazin si partial pentru a se pune Tn evidenta
o corelare cat mai ridicata. Tn acest sens am reprezentat
n coordonate xy toate cele 1520 de perechi de valori
energie — densitate (AF, DF) si am determinat ecuatiile
dreptelor de regresie liniara ca fiind DF = f(x), unde x
= AF si abaterile medii patratice r? ca fiind coeficientii
de determinare CD dintre energie si densitate.

CD=r%

Valoarea r**100 indica, Tn procente, cate valori y se
pot explica pe baza variatiei x, adicd ce procent din
valorile densitatii drenajului se explica prin valorile
energiei de relief (CD — coeficient de determinare):

- pentru intregul bazin Gilort am obtinut

f(x) =0,0014x + 2,1627;
r? = 0,0157, ceea ce semnifici un coeficient de
determinare CD = 1,6%.

- pentru intervalul energiei reliefului cuprins intre
0-200 m, unde s-a observat o corelatie mai ridicata, s-a
obtinut f(x) = 0,0098x +1,5449;

r> = 0,1196 iar coeficientul de determinare
CD =12%.

Pentru corelatia DF-AF s-a verificat semnificatia
globala a modelului de regresie liniara prin aplicarea
testelor de statistici matematica Fischer si Student
(Florina Grecu, Laura Comanescu, 1998).



The determination between the two dimensions AF,
DF was achieved by using the linear regression method,
which represents a mathematical approximation as
compared to the reality that displays a complex relation, at
the lithological level, of the anthropogenic interference, of
the slope dynamics etc. At the same time, in certain cases,
when the system’s feed-back intervenes, each of the DF
and AF indicators can be a determined indicator, as well as
a determinant indicator.

The conclusion of the dependence degree and of the
causal links between the drainage density and the relief
intensity is that, at the level of the entire basin of the Gilort,
there was not realized a correlation between the two
morphometrical indicators. This is because of the basin
unhomogeneity, induced by a complex morphogenesis,
where the relief age plays an essential part, and by the
diverse lithological-structural conditions. However, we
could emphasize a 12% correlation within the less than
200 m interval of the relief intensity, which signifies that a
large part of the basin surface (83%), respectively 1,142
sg km respects this correlation.

Declivity

By analysing the slopes map, it results a clear
differentiation between the declivity values within the
mountainous sector of the basin and the ones
registered within the sub-Carpathian and piedmont
hills. Generally, the slopes of the basin display higher
declivity values, about 487 sq km (respectively
35.82% of the total surface of the basin) having a
declivity between 10 and 55°.

Taking into account the high rate of the depression
areas (the sub-Carpathian depression, the interhill
depression) and of the valley couloir of the Gilort, as
well as the large extension of the terraces within the
sub-Carpathian sector, the percentage of the surfaces
with slopes smaller than 3° is higher than 28% of the
basin surface.
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Determinarea dintre cele doua marimi AF, DF s-a
realizat folosindu-se metoda regresiei liniare, ceea ce
reprezinta o aproximare matematica, spre deosebire de
realitate, ce prezinta o relatie complexa la nivel
litologic, al interventiei antropice, al dinamicii de
versant, s.a. De asemenea, Tn anumite cazuri in care
intervine feed-back-ul sistemului, fiecare dintre
indicatorii DF si AF pot fi indicator determinat cat si
indicator determinant.

Concluzia analizei gradului de dependenta si a
legaturilor cauzale dintre adancimea fragmentarii si
densitatea fragmentarii reliefului este ca la nivelul
intregului bazin Gilort nu se realizeaza o corelatie intre
cei doi indicatori morfometrici datorita neomogenitatii
bazinului, implicata de o morfogeneza complexa la
care varsta reliefului joaca un rol esential si, Tn acelasi
timp, de conditiile litologico-structurale de o mare
diversitate. Tn schimb, am putut pune Tn evidenta o
corelatie de 12% 1in intervalul energiei de relief sub
200 m, ceea ce semnifica faptul ca o mare parte din
suprafata bazinului (83%), respectiv 1142 km? respecta
aceasta corelatie.

Declivitatea

Din analiza hartii pantelor rezulta o diferentiere
neta intre valorile declivitatii Tn sectorul montan al
bazinului studiat si cele finregistrate in dealurile
subcarpatice si piemontane. Tn general versantii
bazinului au valori ridicate de declivitate, circa 487
km? (respectiv 35,82% din suprafata totala a bazinului)
avand declivitatea intre 10-55°.

Avand in vedere ponderea insemnati in cadrul
bazinului a ariilor depresionare (depresiunea
subcarpatica, depresiunea intracolinara) si a culoarului
de vale al Gilortului, precum si extensiunea mare a
teraselor in  sectorul  subcarpatic, procentul
suprafetelor cu pante mai mici de 3° depaseste 28%
din suprafata bazinului.
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Fig. 2 The slopes curve and the subsequent equation within the Gilort basin /
Curba pantelor si ecuatia aferenta in bazinul Gilort

High and very high slopes, respectively the
surfaces displaying more than 28°, sum up 44 sq km
and hold 12.86% of the mountainous sector of the
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Pantele mari si foarte mari, respectiv suprafetele
care depasesc 28°, Tnsumeazi 44 km? si detin 12,86%
din sectorul montan al bazinului (3,27% din totalul



basin (3.27% of its total). They correspond to the steep
slopes (both in the glacial and fluvial sectors), affected
by gravitational processes, torrentiality, and
avalanches (in the high area). At the foot of the
mountain, they can be also noticed on the relief
developed on limestones (the Galbenul gorges, the
Cernazioara, the Rudi). The respective slopes are also
noticed at the head of certain torrential valleys from
the Sub-Carpathians (the Giovria, the Fatului Valley,
the Baneasa, the Bucsana, the Calugareasa etc.), where
small origin cirques develop in the non-cohesive rocks
and in the area of the scarps and of the cuesta slopes
strongly affected by gullying (Prunestilor Hill, Burlani
Hill, La Table Peak etc.).

The slopes exposure

The slopes exposure within the mountainous sector of
the Gilort basin is determined by the exposure of the
southern slope of Parang, where the basin develops. This
situation influences the general rate of exposure within
the hydrographical basin, as the northern-directed slopes
cover only 4.83% of the basin, respectively about 66
sq km. The general exposure imposed by the direction of
the Parang main ridge also influences the exposure of the
secondary hydrographical basins, the direction of the
main tributaries and the development and branching
degree of the river system.

The Gilort and its main tributaries within the
mountainous sector (the Galbenu, the Mohoru, the
Romanu, the Hirigesti, the Aninis, the Carpinis, the
Crasna, the Valea Larga) present a general North-South
direction and branched basins, so that their slopes display a
predominantly western and south-eastern exposure.

As an exception, the Gilort, along the sector located
between its confluence with the Macaria and the Romanu,
changes orientation on an approximate West-East
direction, which means a predominantly North, Northeast,
respectively South, South-West orientation of the slopes.

The slopes exposure at the upper part of the sub-
Carpathian sector is conditioned, at a lower extent, by
the direction change of most of the rivers at the foot of
the mountain with up to 45° taking into account the
fact that this change corresponds to the course of the
rivers within the depression couloirs, where the
extension of the quasi-horizontal surfaces is
significant. When crossing the middle sub-Carpathian
hills, most of the rivers display a North-South
direction, which implies the dominance of the western
and eastern exposure for the slopes within this sector.
The Galbenul and the Calnic represent the only
exceptions, which display a Northeast-Southwest
direction within the sub-Carpathian sector; this implies
slopes with southwest and northeast orientation.

Within the piedmont sector, the slopes exposure is
conditioned by the large couloir of the Gilort, which
maintains its North-South direction on about 55 km.
Thus, the western and eastern slopes predominate.

The insolation duration conditioned by the slopes
exposure is increased, taking into account that the
sunny and semi-sunny slopes cover 44.64% of the
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acestuia). Acestea corespund versantilor abrupti din
bazinul montan (atdt in sectorul glaciar cat si cel
fluviatil), afectati de procese gravitationale,
torentialitate si avalanse (in zona Tnalta), la iesirea din
munte fiind regasite si Tn cadrul reliefului dezvoltat pe
calcare (cheile Galbenului, Cernazioara, Rudi). Pantele
respective mai sunt Tntalnite si la obarsia unor vai
torentiale din Subcarpati (Giovria, Valea Fatului,
Baneasa, Bucsana, Calugareasa etc.), unde se formeaza
mici circuri de obarsie Tn roci necoezive si in zona
rapelor de desprindere si a versantilor cuestici puternic

afectati de ravenare (Dealul Prunestilor, Dealul
Burlani, varful La Table etc.).

Expoziria versangilor

Expozitia versantilor in sectorul montan al

bazinului Gilort este determinata de expozitia
versantului sudic al Parangului, pe care se grefeaza
bazinul Gilort. Acest lucru se rasfrange si Tn ponderea
generala a expozitiei in bazinul hidrografic, versantii
cu orientare nordica ocupand numai 4,83% din totalul
bazinului, respectiv circa 66 km?. Expozitia bazinelor
hidrografice secundare, directia afluentilor principali si
gradul de dezvoltare si ramificare a retelei hidrografice
sunt subordonate orientarii generale impusa de directia
crestei prncipale a Parangului.

Gilortul si principalii sai afluenti in sectorul montan
(Galbenu, Mohoru, Romanu, Hirisesti, Aninis,
Carpinis, Crasna, Valea Larga) prezinta o directie
generala nord-sud si bazine ramificate, astfel incat
versantii acestora au o0 expozitie predominant vestica si
sud-estica.

Ca exceptie, cursul Gilortului in sectorul dintre
confluentele cu Macaria si Romanu, schimba
orientarea, avand o directie aproximativ vest-est, ceea
ce implica pentru versantii din acest sector o orientare
predominant nord, nord-est respectiv sud, sud-vest.

Expozitia versantilor in partea superioard a
sectorului subcarpatic este conditionata intr-o mai
mica masurda de schimbarea directiei majoritatii
raurilor la iegirea din munte cu pana la 45° avand in
vedere ca aceasta schimbare corespunde cu traseul
raurilor Tn ulucul depresionar subcarpatic, unde
extensiunea  suprafetelor  cvasiorizontale  este
semnificativd. La traversarea dealurilor subcarpatice
mediane, majoritatea raurilor au directia nord-sud ce
implica dominanta expozitiilor vestica si estica pentru
versantii din acest sector. Singurele exceptii sunt date
de cursurile Galbenului si Calnicului, care Tn sectorul
subcarpatic au directia nord-est — sud-vest, ceea ce
implica pante cu orientare sud-vest, respectiv nord-est.

In sectorul piemontan al bazinului, expozitia
versantilor este conditionata de culoarul larg de vale al
Gilortului care se mentine pe directia nord-sud pe o
distanta de aproximativ 55 km. Astfel, versantii cu
expozitie vestica si estica domina n acest sector.

Durata insolatiei conditionata de expozitia
versantilor este ridicata, avand in vedere ca versantii
insoriti i semiinsoriti ocupa 44,64 % din suprafata in
timp ce versantii umbriti si semiumbriti acopera



surface, while the shaded and semi-shaded slopes
cover only 29.18%. The rest of 26.18% is represented
by the quasi-horizontal surfaces, due to the large
extent of the depression areas.

b \<

numai 29,18%. Restul de 26,18% il reprezinta
suprafetele cvasiorizontale, data fiind ponderea mare
a ariilor depresionare Tn bazinul studiat.

suprafete
cvasiorizontale
[kmp]; 358,13

versanti [kmpl;
1009,87

Fig. 3 The orientation of the slopes and the surface covered by them within the Gilort basin /
Orientarea versantilor si suprafata ocupata de acestia in bazinul Gilort

The morphometric model of the drainage

The achievement of the morphometric model of the
drainage requires primary data obtained from the
hierarchy and the numbering of the river segments in
Horton-Strahler system, the determination of the
length of the river segments on orders and the
subsequent calculation of the average of the river
segments length. In order to obtain the primary data in
ArcView program, we digitized the river system
according to the topographical maps at a scale of
1:25,000 completed and adjusted by drawing the
elementary talwegs (the smallest segment of first order
has 41 m, the average of the length being of 402 m,
while the maximum length 6,595 m); the courses were
hierarchized according to Horton-Strahler principle,
the necessary lengths were counted and calculated.

The achievement of a decreasing geometrical
progression of the number of segments of successive
orders is a state each drainage system tends to evolve
towards in time. Under certain physical-geographical
conditions, it can be achieved, but it represents only a
phase of the dynamic equilibrium, moment when the
drainage system is perfectly adapted to a certain state
of energy transfer within the basin (Zavoianu 1., 1978).

A high value of the confluence rapport R. signifies
that even the partial ratios are high (or only some of
them), meaning that more segments of inferior order are
necessary to a certain order i to be achieved. A high R,
is equivalent to a big difference between the number of
inferior and superior courses. This situation is often met
within the sub-Carpathian and the piedmont sectors,
where easily friable rocks can be noticed and the
fragmentation degree is high. It can be observed that
order 3 requires about 25% more segments of order 2
than it should according to the calculated ratio, situation
that appears also between order 4 and order 5. A basin
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Modelul morfometric al drenajului

Realizarea modelului morfometric al drenajului
necesita date primare obtinute din ierarhizarea si
numararea  segmentelor de rdu Tn  sistem
Horton-Strahler, determinarea lungimilor segmentelor
de rau pe ordine si calcularea ulterioara a mediei
lungimilor segmentelor de rdu. Pentru obtinerea
datelor primare in programul ArcView, s-a procedat la
digitizare retelei hidrografice dupa hartile topografice
scara 1:25.000, completatd si ajustatdi cu trasarea
talvegurilor elementare (cel mai mic segment de
ordinul 1 are 41 m, media lungimii lor fiind de 402 m
iar lungimea maxima 6595 m), s-au ierarhizat cursurile
conform principiului Horton-Strahler, s-au numarat si
s-au calculat lungimile necesare.

Realizarea unei progresii geometrice descrescatoare
a numarului de segmente de ordine succesive este 0
stare catre care tinde evolutia in timp a oricarei retele
de drenaj. Tn anumite conditii fizico-geografice, ea
poate fi realizata, dar nu reprezinta decat o faza a
echilibrului dinamic, moment in care sistemul de
drenaj este perfect adaptat la o anumita stare a
transferului de energie Tn interiorul bazinului
(Zavoianu 1., 1978).

O valoare mare a raportului de confluentda R
semnifica faptul ca si ratiilor partiale sunt mari (sau
doar unele din ele), adica unui anume ordin i 1i sunt
necesare multe segmente de ordin inferior pentru a se
realiza. R, mare este echivalent cu o diferenta mare
intre numarul cursurilor de ordine inferioare si
superioare. Aceasta situatie apare cel mai pregnant in
sectorul subcarpatic si piemontan, unde sunt roci usor
friabile si gradul de fragmentare este mare. Se observa
ca ordinul 3 are nevoie de aproximativ 25% in plus
segmente de ordinul 2 decat ar trebui conform ratiei
calculate, situatie care apare si la trecerea de la



with a comparable surface to that of the Gilort, but
located within the plain area, would display a much
lower R..

ordinul 4 la ordinul 5. Un bazin comparabil ca marime
cu Gilortul, dar localizat in campie, ar avea un R, mult
mai mic.

Table 2/ Tabelul 2

The data for the morphometrical model of drainage — the Gilort basin
Datele pentru modelul morfometric al drenajului — bazinul Gilort

Measured parameter Order / Ordinul Sum of the
calculated according to the Progression ratio [progression terms
progression ratio / Parametru 1 2 3 4 5 6 7 / Ratia Suma termenilo|
masurat si calculat conform progresiei progresiei
ratiei progresiei
Number of segments/| m 4652 1245 246 62 12 1
Numarul(s:lgjmentelor c 4652 1158 288 72 18 4 1,108 R.=4,016 >N =6220
Length of segments /| m 1868,55 739,47 454,22 238,05 141,71 50,90 65,25
L“”g'm‘i_‘" (Slfr?]')“e”te'o' c 1868,55 87091 | 40592| 18919| es18| 4110| 1916 T 214 2. = 3558
Average length of m 0,402 0,594 1,846 3,840 11,809 25,450 65,255
segments / Lungimea I = 2465 DDIDIN
medie a segmentelor | ¢ 0,402 0,990 2,442 6,021 14,846 36,605| 90,255 me 0,572
I=L/N (km)

By analysing the hierarchy of the river system in
Horton-Strahler system, it can be noticed that inferior
order segments are more numerous on the slopes located
at the extremity of the mountain. The passage towards
the depression is equivalent to the organization of the
system in higher order segments, but they display a small
number. This is because of the decrease of the relief
intensity, which cannot support an increased
fragmentation.

Within the Carpathian and sub-Carpathian area,
where the tectonics is still active and the lithological
conditions are not homogenous, reaching drainage
equilibrium is a state it tends towards, but this situation is
very difficult to achieve it. Most of the hydrographical
basins in the area, including the Gilort, are not
sufficiently realized for the order they acquired, so they
are still experiencing an evolution process (erosion,
fragmentation etc.). At the same time, within the
piedmont sector, the young relief and increased
fragmentation, associated with a sufficient relief intensity
make the Gilort behave as an evolving basin, undergoing
a continuous fragmentation.

The maximum narrowing of the basin in the southern
part of the interhill depression and in the northern part of
the piedmont hills, respectively the sector between
Dealul Viilor and Barbatesti, on the one hand, and, on the
other, in the South of the basin, downstream of Aninoasa,
allow only the accumulation of inferior order courses,
which implies the increase of the partial ratios R.; and
R.. Even if the Vladimir basin displays a strongly
elongated form, it does not behave similarly to the above-
mentioned areas because the branching from the head of
the river system ensures the river a superior order starting
from Iclean Hill, where it already reaches order 4.

The variation of Ry partial values along the basin is
induced by the geological and geomorphologic lack of
homogeneity, as it develops within three different
morphostructural units. The branching degree of the
system differs, so R, differs as well. Generally, we could
notice that R, displays a significant leap at the contact
between the relief units, which can perfectly justify the
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Din analiza ierarhizarii retelei hidrografice in
sistem Horton-Strahler se constata ca pe pantele de la
marginea muntelui sunt foarte numeroase segmentele
de réu de ordine inferioare. Trecerea spre depresiune
este echivalenta cu organizarea retelei in segmente de
ordin mai mare, care sunt insa reduse ca numar. Acest
lucru se datoreaza scaderii energiei de relief, care nu
mai poate sustine o fragmentare ridicata.

Tn zona carpatica si subcarpatica, unde Tntalnim
tectonica inca activa si conditii litologice neomogene,
atingerea unui echilibru al drenajului este o stare spre
care se tinde, dar care este foarte greu de realizat.
Majoritatea bazinelor hidrografice din zona, inclusiv
Gilortul, nu sunt realizate suficient pentru ordinul pe
care 1l poartd, deci sunt in plin proces de evolutie
(eroziune, fragmentare etc.). De asemenea, in sectorul
piemontan, relieful tanar si fragmentarea mare,
asociata cu o energie de relief suficienta, fac ca
Gilortul sa se comporte ca un bazin in plina evolutie,
supus continuu fragmentarii.

Tngustarea maxima a bazinului, care se realizeaza
in partea de sud a depresiunii intracolinare si partea
nordica a dealurilor piemontane, respectiv sectorul
dintre Dealul Viilor si Barbatesti, pe de o parte, iar pe
de altd parte in sudul bazinului, aval de Aninoasa,
permite numai acumularea cursurilor de ordine
inferioare, ceea ce implica cresterea ratiilor partiale
Re1 si Rez. Desi bazinul Vladimir are o forma puternic
alungita, nu se comporta similar zonelor mentionate
mai sus pentru ca ramificatia retelei hidrografice de
la izvoare 1i asigura raului VIadimir un ordin superior
chiar de sub Dealul Iclean, unde ajunge deja la
ordinul 4.

Variatia valorilor partiale R de-a lungul bazinului
este determinatd de neomogenitatea geologica si
geomorfologica prin dezvoltarea sa in trei unitati
morfostructurale diferite. Gradul de ramificare a
retelei difera, deci si R. difera corespunzator. n
general, s-a putut observa ca R, prezintd un salt
semnificativ la contactul dintre unitatile de relief ceea
ce ar putea sa justifice perfect realizarea unui model al



achievement of a drainage model differentiated on each
sector, three progressions and three R, different values.

drenajului diferentiat pe fiecare sector in parte, trei
progresii si trei valori diferite ale R..
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Fig. 4 Drainage morphometric model for the Gilort basin /
Modelul morfometric al drenajului pentru bazinul Gilort

By analysing the hierarchy of the river system, it can
be noticed that the reduced degree of branching due to the
relatively narrow form of the basin at the contact between
the mountainous and the sub-Carpathian sectors, does not
allow the formation of new courses of order 6. This thing
cannot be achieved either within the piedmont sector,
although it displays a strong asymmetry (the right slope
more developed within the Jiu’s Hillocks), which ensures
a certain increase of the basin width.

Because of the lack of morphostructural homogeneity of
the Gilort basin and, especially, of the leaps that appear in
the progressions of the river segments, of the lengths and
average lengths generated by the contact between the relief
units, the morphometric model displays diverse variations,
which we considered to be interesting to follow within
certain secondary basins. We chose for comparison the
Blahnita basin, as it is the biggest tributary of the Gilort; the
Galbenu, as a significant tributary that crosses two units
(mountainous and sub-Carpathian); the Calnic, as a basin
located entirely within the sub-Carpathian sector and the
Vladimir, located within the piedmont. It was noticed that
all these basins present specific features illustrated by the
morphometric model (Table 1), which can be accurately
rendered by analysing the partial ratios of the three
progressions and explained by the local particularities (the
contact between the morphostructural units, narrow basin,
low relief intensity, meanders, gullying).

The aspect of the interfluves and of the watershed

The longitudinal morphologic profiles on interfluves
and the tranverse profiles realized along the entire width of
the basin emphasize the aspect of the interfluves within the
Gilort basin. Their configuration was imposed by the
paleogeographical evolution of the region, together with
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Analizdnd harta ierarhizarii retelei, se observa ca
gradul mic de ramificare a retelei datorita formei
relativ inguste a bazinului la contactul dintre sectorul
montan si subcarpatic nu Ti permite formarea unor noi
cursuri de ordin 6 si acest lucru nu se poate realiza nici
in sectorul piemontan, cu toate ca acesta prezinta o
asimetrie puternica (versantul drept mai dezvoltat pe
Gruiurile Jiului), care Ti asigura o oarecare crestere a
latimii bazinului.

Datoriti  neomogenitatii ~ morfostructurale a
bazinului Gilort si, Tn special, a salturilor care apar n
progresiile segmentelor de rau, ale lungimilor si ale
lungimilor medii generate de contactul dintre unitatile
de relief, modelul morfometric prezinta diverse variatii
pe care le-am considerat interesant de urmarit in cadrul
catorva bazine secundare. Am ales pentru comparatie
bazinul Blahnitei, ca fiind cel mai mare afluent al
Gilortului; Galbenu, ca afluent semnificativ ce
traverseaza doua unitati (montana si subcarpatica);
Célnic, ca bazin situat Tn Tintregime in sectorul
subcarpatic si Vladimir, localizat in piemont. S-a
observat cd toate aceste bazine prezinta trasaturi
specifice ilustrate de modelul morfometric (Tabelul 1),
care pot fi surprinse mai fidel din analiza ratiilor
partiale ale celor trei progresii si pot fi explicate prin
particularitdtile locale (contactul fintre unitatile
morfostructurale, bazin Tingust, energie de relief
scazuta, meandrare, ravenare).

Aspectul interfluviilor si al cumpenelor de apa

Profilele morfologice longitudinale pe interfluvii si
profilele transversale realizate pe toata latimea bazinului
pun in evidenta aspectul interfluviilor din bazinul Gilort.
Configuratia acestora a fost dictata de evolutia



the evolution of the river system and the lithological-
structural and tectonic features. The evolution of the valley
system beginning with the Miocene and especially in the
Pliocene-Quaternary, determined the aspect, orientation,
and the morphometric features of the interfluves, as a
succession of complexes and erosion levels, which
decrease in altitude and succeed each other from North to
South according to the age and evolution of each relief
unit crossed and directly or indirectly modeled by the
present hydrographical bodies.

According to the succession of the relief units within
the basin, from North to South, there develop interfluves
with distinct features correlated with the age and
morphometric conditions specific to each region.

By analysing the longitudinal morphologic profiles,
there can be noticed the following features of the
watersheds (western and eastern) and of the aspect of the
main interfluves within the mountainous basin:

- the western watershed is constantly higher than the
eastern watershed (sometimes up to 605 m), which
illustrates a pronounced rising of Parang Massif, of the
compartment located towards the Jiu Defile, fact that can
be explained if we take into account the morphology of the
main summit for the entire mountain group located
between the Jiu and the Olt;

-the large and deep saddles maintain themselves
approximately on the same alignment for the two
watersheds, fact which proves that the large tectonic
lines imposed by overthrust and then by rising cross
the Gilort mountain basin from West to East;

- the western watershed is about 5 km longer than
the eastern one, while the sinuosity coefficient is of
1.20, respectively 1.11. For comparison, the northern
watershed displays the most increased sinuosity
coefficient (1.31);

- the altitudinal rapport between the two main
interfluves (western and eastern) is reversed within the
sub-Carpathian area due to the rising movements of
the mountainous sector and to the lithological-
structural features of the Sub-Carpathians (the western
side is lower than the eastern one, fact also rendered
by the hypsometry of the respective interfluves).

Within the sub-Carpathian sector of the basin, the
main interfluves are 502-614 m high and are
fragmented by regressive erosion in the head area of
the tributaries (quite frequently of torrential type),
while at the contact with the piedmont hills, the
intersection of the slopes occurs along the landslides
scarps and/or along the head of the gullies from the
scarp of the terrace.

The altitudes gradually decrease southwards to
262 m within the interhill depression (Copacioasa
saddle). Both on the edge and in the inner part of the
basin, the watersheds are slightly rounded and follow
the alternance of the numerous synclines and anticlines
that succeed within the entire sub-Carpathian area.
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paleogeografica a regiunii, in paralel cu evolutia retelei
hidrografice si particularitatile litologico-structurale si
tectonice. Evolutia retelei de vai, Tncepand cu miocenul si
mai ales in pliocen-cuaternar, a determinat fizionomia,
orientarea  si  caracteristicile  morfometrice  ale
interfluviilor, ca o succesiune de complexe si niveluri de
eroziune ce scad in naltime si se succed de la nord la sud
conform varstei si evolutiei fiecarei unitati de relief
strabatute si modelate direct si indirect de organismele
hidrografice actuale.

Tn functie de succesiunea unitatilor de relief din bazin
se diferentiaza de la nord la sud interfluvii ce prezinta
trasaturi diferite in corelatie cu vérsta si conditiile
morfogenetice specifice fiecarei regiuni.

Din analiza profilelor morfologice longitudinale se
observa urmatoarele particularitati pentru cumpenele de
ape (vestica si estica) ale bazinului Gilort si pentru
aspectul interfluviilor principale in bazinul montan:

- cumpana de ape vestica Tn sectorul montan este
permanent mai inalta decit cumpana de ape din est
(uneori cu pana la 605 m), fapt ce denota o Tnaltare mai
pronuntata, pentru masivul Parang, a compartimentului
dinspre defileul Jiului, lucru explicabil daca avem 1n
vedere si morfografia culmii principale pentru ntreaga
grupa montana dintre Jiu si Olt;

- inseuarile largi si adanci se mentin aproximativ pe
acelasi aliniament pentru cele doua cumpene de apa, fapt
ce aratd ca marile linii tectonice dictate de sariaj si
ulterior de Tinaltare traverseaza bazinul montan al
Gilortului pe directia vest-est;

- cumpana de ape vestica este cu circa 5 km mai lunga
decét cea estica iar coeficientul de sinuozitate este de
1,20 respectiv 1,11. Pentru comparatie cumpana de ape
nordica prezinta cel mai ridicat coeficient de sinuozitate
(1,31);

- raportul altimetric din aria montana intre cele doua
interfluvii principale (vestic si estic) se inverseaza in aria
subcarpatica, aceasta fiind o consecintd a compensarii
miscarilor de Tnaltare din sectorul montan si a
particularitatilor litologico-structurale din Subcarpati
(partea de vest mai coboratd decat cea din est fapt
reflectat si in hipsometria interfluviilor respective).

Tn sectorul subcarpatic al bazinului, interfluviile
principale se mentin la 502-614 m si sunt fragmentate
de eroziunea regresiva din zona de obarsie a afluentilor
(foarte frecvent de tip torential), iar la contactul cu
dealurile piemontane, intersectia versantilor se produce
de-a lungul rapelor de desprindere ale alunecarilor
si/fsau de-a lungul obérsiilor ravenelor de pe fruntea
cuestelor.

Altitudinile scad treptat spre sud ajungand Tin
depresiunea intracolinara la 262m (inseuarea
Copacioasa). Atat pe margine cat si n interiorul
bazinului, cumpenele de apa sunt usor rotunjite si
urmaresc alternanta numeroaselor sinclinale si
anticlinale care se succed in intreaga arie subcarpatica.



Table no. 3/ Tabelul nr. 3

The length and the sinuosity coefficient of the watershed for the Gilort basin /
Lungimea si coeficientul de sinuozitate a cumpenei de api pentru bazinul Gilort

Real (sinuous) length / Length on a straight line / Sinuosity coefficient /
Lungimea reala (sinuoasa) [km] Lungime in linie dreapta[km] Coeficientul de sinuozitate
— c - — — = P
g £, | 88 gc|ss.| 58 2 2. g5
Watershed / &g E82 | 85 B2 E82| g5 55 | 888 &5
o < . o 29 ® 2 £ . s | B8 &£ . ] 29 ® 2 €
Cumpaianade apa  [Total basin / 25 gL S S.& | Totalbasin/ | 3E | 29 & 2 & |[Total basin/ 25 FO 2 .2
Total bazin £E QT 8 E 2 | Totalbazin | S5 | 8= & 82 |Totalbazin | £ E QT 8§ E =
= 299 85 Se | Qsa E = S = o 9S8 g5
=] SR LS c3 A0 32 - 8 €9 >S5S B~
35 | 28° | &8 360|287 23 38 | 2g° a8
§ ] o § < | & ag § 2 3
Northern watershed /
Cumpéna nordica 19.3 193 147 147 131 131
Western watershed / 1178 233 435 51 82,38 193 | 317 318 1,42 1,20 137|160
Cumpana vestica
Eastern watershed /
Cumpana estica 114,8 18,2 28,5 68,1 85,4 16,3 21,4 47,7 1,34 1,11 1,33 1,42
Tortal water_shed/ 5 251,0 135
Total cumpana de apa

The aspect and the structure of the interfluves
within the sub-Carpathian sector were some of the
arguments used in the interpretation of the river
system evolution. Thus, the presence of large saddles
from the longitudinal profile of the Gilort watersheds
(Copicioasa saddle), of the saddles located between
the compartments of the sub-Carpathian depression
couloirs (Polovragi — Baia de Fier — Cernadia -
Novaci — Carpinis — Crasna — Stancesti Larga —
Amaradia Pietroasad), of the high terraces from the
external hills (140-160 m) etc. represented arguments
meant to justify the hypotheses regarding the
organization of the rivers within this sector of the
basin.

Within this sector, the western watershed is 43.5
km long, while the eastern one is 28.5 km long and the
sinuosity coefficients are 1.37, respectively 1.33.

Within the piedmont sector, the main interfluves
form the watershed are located between the Gilort and
the Amaradia, respectively the Cioiana and the Jiu.
The interfluves are high, narrow, and fragmented by
torrential head erosion. Their altitude gradually
decreases from 400-500 m in the North to 250-300 m
in the South, as they get larger and acquire the shape
of long and relatively wide surfaces. They suddenly
finish at 259 m (Capu Dealului), above the confluence
area from Filiasi.

The sinuosity coefficient of the watershed, which
sums up 251.9 km for the entire basin, is of 1.35, but
the maximum values for the western watershed is
registered within the piedmont sector (1.60).

The slopes system

The paleogeographical evolution and the evolution
of the river system imposed the main morphographical
and morphometric features of the slopes. Different
associations of processes model the slopes with strong
dynamics, but the dominant role of a certain process
periodically changes. The shape of the slopes is an
important function for their general dynamics (King
L., 1953). The author realized a model of the slope
with morphological and functional units. The present
geomorphologic processes are grouped according to
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Aspectul si structura interfluviilor Tn sectorul
subcarpatic au fost unele dintre argumentele folosite n
interpretarea evolutiei retelei hidrografice. Astfel,
existenta marilor Tnseuari din profilul longitudinal al
cumpenelor de apa ale Gilortului (Inseuarea
Copacioasa), a Tinseuarilor dintre compartimentele
ulucului depresionar subcarpatic (Polovragi — Baia de
Fier — Cernadia — Novaci — Carpinis — Crasna -
Stancesti Larga — Amaradia Pietroasa), a teraselor
fnalte din dealurile externe (140-160 m) etc., s-au
constituit Th argumente care sa justifice ipotezele
privind organizarea cursurilor de apa din bazinul
subcarpatic.

Tn acest sector, cumpana de ape vestica masoara
43,5 km, in timp ce cumpana de ape estici masoara
28,5 km iar coeficientii de sinuozitate sunt de 1,37,
respectiv 1,33.

Tn sectorul piemontan al bazinului, interfluviile
principale formeaza cumpana de ape dintre Gilort si
Amaradia, respectiv Cioiana si culoarul Jiului.
Interfluviile sunt Tnalte, Tnguste si fragmentate prin
eroziune torentiala regresiva. Acestea scad treptat n
Tnaltime de la 400-500 m in nord la 250-300 m in sud,
pe masura ce se largesc pana iau forma unor poduri
prelungi si relativ extinse. Ele se termina brusc la
259 m (Capu Dealului), deasupra zonei de confluenta
de la Filiasi.

Coeficientul de sinuozitate al cumpenelor de apa,
care insumeaza 251,9 km pentru intregul bazin Gilort,
este de 1,35, dar atinge valoarea maxima pentru
cumpana vestica in sectorul piemontan (1,60).

Sistemul de versanyi

Evolutia paleogeografica si  evolutia retelei
hidrografice au impus principalele particularitati
morfografice si  morfometrice ce caracterizeaza
versantii din bazinul studiat. Versantii cu o dinamica
accentuata sunt modelati de asociatii diferite de
procese, rolul dominant al unui anumit proces
schimbandu-se periodic. Forma versantilor detine o
functie importanta in dinamica generala a acestora
(King L., 1953). Autorul a realizat un model al
versantului cu unitatile morfologice si functionale.



these units (sectors) on the surface of the slopes.

The slopes from the high mountainous sector
display increased morphometric values (altitudinal
difference, declivity, length, width). The sides of the
glacial valleys present extremely high slopes (35-50°),
at their bottom frequently developing smaller slopes
and a concave shape specific to glacial erosion, while
at the upper part, there may appear benches or slopes
that indicate the slopes lines of changing.

The periglaciar modeling is specific for each type
of slope from the respective morphoclimatic level:
slopes with exposed rocks; slopes covered by slide
rocks; slopes with dominant crio-nival processes
developed on the mantle-rock and evolved deluviums
(slopes modeled by solifluxion, rain-wash); slopes
with mixed evolution.

At altitudes lower than 1,600-1,650 m, under the
direct action of the river erosion (valleys with a sharp
V profile), the slopes are still high and steep, but with
a complex profile: the interfluves preserve small
surfaces of Rau Ses leveled surface, while the upper
part of the slope corresponds to summits with convex
profile (connection between the watershed and the
steep surfaces from the middle sector); the middle part
presents a linear or a linear-concave profile, while the
lower part displays sectors with concave or concave-
linear profile. The slopes are higher than 28-30° within
these two sectors.

In the South of the mountainous area, the main
valleys widen, acquiring a large V shape. The slopes
are still high and bent, while the steps and the valley
benches corresponding to Gornovita leveled surface
impose a complex profile to the slopes.

Within the sub-Carpathian area, the aspect of the
slopes is different for each component unit (the sub-
Carpathian depression couloirs, the middle hills, the
interhill depression, the external hills). Within this
depression area, the slopes are characterized by
reduced values (6-10°), average and low heights with
differences of 40-170m and interfluves overlapping
the large saddles located between the different
compartments of the couloirs. When crossing the
middle sub-Carpathian hills, the valleys deepen and
get narrower, fact justified by their evolution through
epigenesis and antecedence. Most of the slopes
present a linear shape with level differences
oscillating between 102 m (the left slope of the
Turbati stream) and 228 m (the left slope of the
Gilort). The upper terraces almost miss appearing
only as benches (,,La Tarnifa” — 140 m). Within the
sub-Carpathian interhill depression, the presence of a
high number of well-developed terraces imposes the
main feature for the slopes shape. Such slopes with a
complex profile in steps can be found on the Gilort,
the Blahnita, the Galbenu, the Calnic valleys. The
slopes corresponding to these summits oscillate
between 0 and 5° for the surface of the terraces and
between 5 and 17° for their scarp. The interfluves
located between the Gilort and the Blahnita and
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Procesele geomorfologice actuale se grupeaza pe
suprafata versantilor Tn functie de aceste unitati
(sectoare).

Versantii din sectorul montan Tnalt prezinta valori
morfometrice ridicate (diferenta de nivel, declivitate,
lungime, latime). Versantii vailor glaciare se remarca
prin pantele foarte mari (35-50°), in partea inferioara
prezentand frecvent o panta mai redusa si o forma
concava specifica eroziunii glaciare, iar in partea
superioard, acesti versanti pot prezenta umeri glaciari
sau povarnisuri care indica liniile de schimbare a

pantei.
Modelarea in regim periglaciar se face in conditii
specifice fiecarui tip de versant din etajul

morfoclimatic respectiv: versanti cu roca la zi; versanti
acoperiti de grohotis; versanti cu procese dominante
crio-nivale dezvoltate in scoarta de alterare si deluvii
evoluate (versanti modelati prin solifluxiune, versanti
cu siroire); versanti cu evolutie mixta.

La altitudini mai mici de 1.600-1.650 m, sub
actiunea eroziunii fluviatile (vai cu profil sub forma de
V ascutit), versantii se mentin in continuare inalti si cu
panta ridicata, dar prezintd un profil complex:
interfluviile conserva petice ale suprafetei de nivelare
RA&u Ses iar partea superioara a versantului corespunde
unor pante reduse cu profil convex (de racord intre
cumpana de ape si abrupturile din sectorul median),
partea mediana are un profil rectiliniu sau rectiliniu-
concav, in timp ce partea inferioara prezinta sectoare
cu profil concav sau concav-rectiliniu. Pantele
depasesc Tn ultimele doua sectoare 28-30°.

Tn sudul ariei montane, vaile principale se lirgesc
capatand forma de V larg deschis. Versantii ramén in
continuare Tnalti si inclinati iar treptele si umerii de
vale corespunzitori suprafetei de nivelare Gornovita
imprima versantilor un profil complex.

Tn sectorul subcarpatic aspectul versantilor este
diferit pentru fiecare subunitate de relief componenta
(ulucul depresionar subcarpatic, dealurile mediane,
depresiunea intracolinara, dealurile externe). Tn cadrul
ulucului  depresionar subcarpatic, versantii sunt
caracterizati de pante reduse (6-10°), inaltimi medii si
joase cu diferente de nivel cuprinse intre 40-170 m si
interfluvii  jalonate de ‘inseuarile largi dintre
compartimentele culoarului depresionar subcarpatic.
La traversarea dealurilor mediane subcarpatice, vaile
se adancesc si se Tngusteaza foarte mult, fapt justificat
de evolutia acestora prin epigeneza si antecedenta.
Majoritatea versantilor au forma rectilinie, cu diferente
de nivel cuprinse intre 102 m (versantul stang al
paraului Turbati) si 228 m (versantul stang al
Gilortului). Terasele superioare aproape lipsesc,
intélnindu-se doar niveluri sub forma de umeri (,,La
Tarnita” 140 m). Tn depresiunea subcarpatica
intracolinard prezenta unui numar mare de terase cu o
larga dezvoltare imprima caracteristica definitorie
pentru forma versantilor. Astfel de versanti avand un
profil complex, Tn trepte, se gasesc pe vaile Gilort,
Blahnita, Galbenu, Calnic. Pantele corespunzatoare



between the Calnic and the Gilort-Galbenu are
represented by the 4™ terrace, respectively by the 8"
terrace (Campu Mare terrace and Carligei terrace).
Within the piedmont sector, the slopes of the Gilort
dominate the valley couloirs on a length of about 55
km. South of Tg. Carbunesti, the slopes are highly
asymmetrical, the left slope of the Gilort displaying a
convex profile, in steps, with torrential heads,
landslides and terraces. Initially, in the northern part of
the piedmont couloirs, there appear terraces beginning
with the 4-8 m step up to the 60-70 m level.
Afterwards, these terraces disappear South of the
confluence of the Gilort with the Valea Mare, and
reappear within Filiasi confluence area (between the

acestor versanti sunt cuprinse intre 0-5° pentru
podurile teraselor si de 5-17° pentru fruntea acestora.
Interfluviul dintre Gilort si Blahnita si dintre Calnic si
Gilort-Galbenu este reprezentat de terasa 4 respectiv
terasa 8 (terasa Campu Mare si terasa Carligei).

Tn sectorul piemontan, versantii raului Gilort
domina culoarul de vale pe o lungime de circa 55 km.
La sud de Tg. Carbunesti versantii sunt asimetrici,
versantul stang al Gilortului avand un profil complex,
in trepte, cu obarsii torentiale, alunecari si terase.
Initial, in partea nordica a culoarului piemontan apar
terase incepand cu treapta de 4-8 m si pana la nivelul
terasei de 60-70 m. Ulterior aceste terase dispar la sud
de confluenta Gilortului cu Valea Mare, pentru a

confluence of the Gilort and the Cocorova and the one  aparea din nou in aria de confluenta de la Filiasi (intre

with the Jiu). confluenta Gilortului cu Cocorova si cea cu Jiul).
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AIR TEMPERATURE REGIME WITHIN THE DANUBE FLOOD PLAIN

(DROBETA TURNU-SEVERIN - THE OLT SECTOR)

REGIMUL TEMPERATURII AERULUI TN LUNCA DUNARII
(SECTORUL DROBETA TURNU-SEVERIN - OLT)

Alina Stefania VLADUT'

Abstract: The analysed area, respectively the Oltenian sector of the Danube Valley, displays a series of
climatic features, which differentiate it from the other sectors of the river’s couloir. At the same time, in
spite of its small surface, there can be noticed clear thermal and pluviometric differences between its
eastern and western extremities induced by the distinct climatic influences. Thus, the mean annual
temperatures decrease from 12°C in the West to 11.4°C in the East; the mean monthly temperatures are
positive at Drobeta Turnu-Severin all year, while, at Bechet, the means of January and December are
negative or equal to 0°C. The highest mean monthly values correspond to July and they are higher than
23°C within the entire analysed sector. The mean amplitudes are reduced as compared to the central and
eastern sectors of the Danube Valley, as they are below 25°C. The absolute maximum and minimum
values are comparable with the ones registered within the Romanian Plain, as they are induced by the
penetration of certain tropical air masses coming from the South or southwest or of certain cold air masses
coming from the East, the northeast or the North of the continent. In summer, in certain years the
temperatures exceeded 40°C, but the absolute maximum values were all registered at the same date, the 4™
of July 2000: 42.6°C (Drobeta Turnu-Severin), 43.2°C (Calafat), and 43°C (Bechet). The absolute
minimum values are below -20°C ; on the 13™-14" of January 1985, the temperature reached -26°C at
Calafat and Bechet (the 13" of January) and -21.8°C at Drobeta Turnu-Severin (14" of January) (January
is also the coldest month of the year, as mean temperature). With regard to the temperature tendency of
evolution, by calculating the moving averages on 5 years intervals, it resulted a general tendency of
increase of the mean annual values, especially during the last part of the analysed period (2000-2004),
their slight decrease being a direct result of the lower values registered in 2005. Thus, the analysed area
faces a temperature increase, which is not that obvious, but if we take into account the great fluctuations
of the precipitation amounts and the presence of large areas covered by sand or sandy soils, then, we have
to say that the social-economic activities in the area can be affected.

Key words: air temperature regime, absolute maximum values, absolute minimum values, the Danube Valley
Cuvinte cheie: regimul temperaturii aerului, valori maxime absolute, valori minime absolute, VValea Dunarii.

The Danube Valley along Drobeta Turnu-Severin —
the Olt sector displays a large width, as there develop
all the eight terraces of the river. At the same time,
most of the flood plain and of the terraces is covered
by sand dunes, which represent one of the most
important features of the analysed sector.

The mean annual temperature registeres small
variations, the highest value corresponding to the
western side (12°C at Drobeta Turnu-Severin), while
the lowest one to the eastern extremity (11.4°C at
Bechet). At Calafat, the multiannual mean reaches
11.8°C. Thus, the influences of the main baric centers,
as well as the role played by the subjacent active surface
are quite clear. Theoretically, the temperatures should
be higher in the eastern part because of the lower
altitudes and latitude (77 m and 44°38" lat. N at Drobeta
Turnu-Severin, 36 m and 43°47" lat. N at Bechet), but
the situation is reverse because of a different exposure

Valea Dunarii in sectorul Drobeta Turnu-Severin —
Olt prezinta o mare extindere, aici dezvoltandu-se
toate cele opt terase ale fluviului. De asemenea, cea
mai mare parte a luncii si a teraselor este parazitata de
dune de nisip, acestea reprezentdnd o caracteristica
importanta a sectorului analizat.

Temperatura medie anuala inregistreaza variatii
reduse, cea mai mare valoare corespunzand partii
vestice (12°C la Drobeta Turnu-Severin), iar cea mai
mica extremitatii estice (11,4°C la Bechet). La Calafat,
media multianuala ajunge la 11,8°C. Astfel, reies
foarte clar influentele principalilor centrii barici si
rolul jucat de suprafata activa subiacentd. Teoretic,
temperaturile ar trebui sa fie mai ridicate in sectorul
estic ca urmare a altitudinilor mai scazute si a
latitudinii mai mici (77 m si 44°38" lat. N la Drobeta
Turnu-Severin — 36 m si 43°47" lat. N la Bechet), dar
datorita expunerii la diferite invazii de aer, situatia este
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to air invasion. In the East, the invasion of the
continental drier air is much more frequent than in the
West, where there predominates the invasion of
Mediterranean marine or of moist oceanic air and, here,
it also occurs the adiabatic warming of the air.

The mean monthly temperatures are different
because of the action of the same influence factors.
Thus, generally speaking, the values increase from
January (the month registering minimum values at all
the meteorological stations) till July (the maximum
temperature within the entire analysed area) and, then,
they register a new decrease.

In the West, the temperature is positive even in
January, the multiannual mean being of 0.3°C. The
values progressively decrease eastward, as the eastern
influences intensify, reaching -0.4°C at Calafat and -
1.2°C at Bechet. Starting with February, the means are
positive and the thermal differences between the two
months are reduced: 1.5°C at Drobeta Turnu-Severin
and 1.9°C, both at Calafat and at Bechet. The average
date when temperatures exceed the threshold of 0°C
registers about two weeks earlier than in the central
part of the Danube couloir (the 7" of February)
(Geografia Vaii Dunarii Romanesti, p. 384).

Then, the increase of the temperature from one
month to another is much obvious, the thermal
differences between them being close or even higher
than 4°C. The highest increase from one month to
another occurs between March and April, about 6°C,
as in April temperature exceeds 12°C within the
Danube couloir (12.1°C at Drobeta Turnu-Severin and
Bechet and 12.2°C at Calafat).

Due to the increase of the energy balance, the air
temperature displays a continuous increase till July,
when it is higher than 23°C within the entire sector:
23.6°C at Severin, 23.8°C at Calafat, and 23.5°C at
Bechet. Similar values, more than 23°C, are
registered in August, as well, but only in the western
half of the couloir. During this period, there
predominates a clear time, the local increases of
temperature being also favoured by the presence of
the areas covered by sand.

The temperatures decrease in September to less
than 20°C, the highest inter-month difference being
registered between September and October, almost
6°C (5.8°C at Drobeta Turnu-Severin, 6.1°C at
Calafat and Bechet). In November, the 5°C threshold
is exceeded only in the western part, while in the
eastern extremity there is only 4.8°C (Bechet). In
December, the values obviously decrease from West
to East, from 1.3°C at Drobeta Turnu-Severin to 0°C
at Bechet, thus certifying one more time the
diminution of the Mediterranean influences and the
intensification of the continental ones (Fig. no. 1,
Table no. 1).

The mean amplitudes also increase from West to East,
from 23.3°C at Severin to 24.2°C at Calafat and 24.7°C at
Bechet, but they are lower than the amplitudes registered
in the central-eastern part of the Danube couloir.
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inversa. Tn partea de est este mai frecventi invazia
aerului continentalizat dinspre est, in timp ce in
sectorul vestic predomina invaziile de aer maritim
mediteranean si umed oceanic, aici producandu-se si
ncélzirea adiabatica a acestuia.

Temperaturile medii lunare sunt diferentiate ca
urmare a actiunii acelorasi factori de influenta. Astfel,
in linii generale, valorile cresc din luna ianuarie (luna
cu valori minime la toate statiile meteorologice) pana
n luna iulie (luna de maxim in tot spatiul analizat) si
apoi inregistreaza o noua scadere.

Tn partea vestica, temperatura rimane pozitiva
chiar si la nivelul lunii ianuarie, media multianuala
fiind de 0,3°C. Valorile scad progresiv spre est, pe
-0,4°C la Calafat si la -1,2°C la Bechet. Tncepénd cu
luna februarie, mediile se mentin pozitive,
diferentele termice dintre aceste doua lunii fiind Tnsa
reduse: 1,5°C la Drobeta Turnu-Severin si 1,9°C
atat la Calafat, cét si la Bechet. Data medie a trecerii
temperaturilor peste pragul de 0°C se nregistreaza
mai devreme cu circa 2 saptimani in arealul
analizat, comparativ cu sectorul central al culoarului
dundrean (7 februarie) (Geografia Vaii Dundrii
Romanesti, p. 384).

Ulterior, cresterea temperaturii de la o luna la alta
este mai evidenta, diferentele termice dintre acestea
fiind apropiate sau mai mari de 4°C. Cea mai mare
crestere interlunara de temperatura se produce intre
martie si aprilie, circa 6°C, in luna aprilie valorile
termice Tnregistrate in culoarul dunirean oltean
depasind 12°C (12,1°C la Drobeta Turnu-Severin si
Bechet si 12,2°C la Calafat).

Datorita cresterii bilantului caloric, temperatura
aerului prezinta o crestere continua pana in luna
iulie, cand se depasesc 23°C 1in tot sectorul oltean:
23,6°C la Severin, 23,8°C la Calafat si 23,5°C la
Bechet. Valori similare, peste 23°C, se inregistreaza
si Tn luna august, Tn jumatatea vestica. Tn acest
interval predomina timpul senin, cresterile locale de
temperatura fiind favorizate si de prezenta arealelor
acoperite cu nisipuri.

Temperaturile scad in luna septembrie la mai putin
de 20°C, cea mai mare diferenta interlunara
inregistrandu-se intre lunile septembrie si octombrie,
aproape 6°C (5,8°C la Drobeta Turnu-Severin, 6,1°C
la Calafat si Bechet). Tn luna noiembrie, pragul de 5°C
este depasit numai Tn jumatatea vestica, in timp ce in
extremitatea estica se ating numai 4,8°C (Bechet). In
luna decembrie, valorile scad evident de la vest spre
est de la 1,3°C la Drobeta Turnu-Severin la 0°C la
Bechet, certificand estomparea influentelor
submediteraneene si intensificarea celor continentale
(Fig. nr. 1, Tabelul nr. 1).

Amplitudinile medii cresc si ele de la vest la est,
de la 23,3°C la Severin, la 24,2°C la Calafat si
24,7°C la Bechet. Acestea totusi sunt mai scazute
decat cele Tnregistrate Tn partea central-estici a
culoarului dunarean.
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The mean monthly maximum temperatures
display positive values all year, no matter the season,
and the differentiation West-East is still the same.
Thus, in the western part, the values are about 1°C
higher than in the East, in December and January, but
the differences diminish in spring and summer (in
July, the mean maximum is higher at Bechet). In
autumn, the differences reach again about 1°C. The
lowest values correspond to January (4.5°C at Drobeta
Turnu-Severin and 3.1°C at Bechet), while the highest
to July and August, more than 30°C. At Drobeta
Turnu-Severin, the temperature of August is 0.1°C
higher than that of July (30.7°C). The highest mean
maximum value registers at Bechet, 31°C and
corresponds to July.

The mean monthly minimum temperature is
negative three months a year (the interval December-
February). As in the previous cases, the lowest values
correspond to the eastern part of the Danube couloir
because of the more frequent penetration of the cold
continental air from the East and northeast of the
continent. Thus, in January, the values decrease from -
2.9°C at Drobeta Turnu-Severin to -4.3°C at Bechet, in
February, from -1.6°C to -2.6°C, while in December,
from -2.0°C to -3.4°C. The highest mean values are
registered in July-August, when there are more than
16°C (17.5°C, respectively 17°C at Calafat).

Temperatura medie a maximelor lunare prezinta
valori pozitive tot timpul anului in tot sectorul analizat,
mentindndu-se aceleasi diferentieri vest-est. Astfel, Tn
partea vestica valorile sunt mai mari decat in cea estica
cu circa 1°C in lunile decembrie-ianuarie, diferentele
estompandu-se primavara si vara (in luna iulie, media
maximelor este mai mare la Bechet), pentru ca n
lunile de toamna sa creasca din nou la circa 1°C. Cele
mai mici valori corespund lunii ianuarie (4,5°C la
Drobeta Turnu-Severin si 3,1°C la Bechet), iar cele
mai mari lunilor iulie si august, Th ambele cazuri peste
30°C. La Drobeta Turnu-Severin, luna august prezinta
valori mai ridicate cu 0,1°C decét luna iulie (30,7°C).
Cea mai mare valoare medie a maximelor se
Tnregistreaza la Bechet, 31°C, si corespunde lunii iulie.

Temperatura medie a minimelor lunare este
negativa trei luni din an (intervalul decembrie-februarie).
Ca si In cazurile precedente, cele mai reduse valori
corespund partii estice a culoarului dunarean datorita
patrunderii mai frecvente a maselor de aer continentalizat
rece dinspre estul si nord-estul continentului. Astfel, in
luna ianuarie valorile scad de la -2,9°C la Drobeta Turnu-
Severin la -4,3°C la Bechet, in luna februarie de la -1,6°C
la -2,6°C, iar in luna decembrie de la -2,0°C la -3,4°C.
Cele mai mari valori medii se Tnregistreaza in lunile iulie-
august, cand se depasesc, in general, 16°C (17,5°C,
respectiv 17°C la Calafat).

Table no. 1/ Tabelul nr. 1

The monthly mean values, the maximum and minimum mean values (1984-2000) /
Valorile medii lunare, medii ale maximelor si minimelor (1984-2006)

Month/ D.T. Severin Calafat Bechet
Luna | Mean/Med. | M. max. M. min Mean/Media| M. max. M. min | Mean/Media| M. max. M. min
I 0.3 45 2.9 -0.4 3.7 -3.1 -1.2 3.1 -4.3
I 1.8 7.1 -1.6 15 6.4 -1.7 0.7 6.2 -2.6
i 6.2 12.2 1.9 6.3 11.8 2.1 5.9 12.0 1.4
v 12.1 18.4 6.9 12.2 18.4 7.2 12.1 18.8 6.5
Vv 17.6 24.1 11.7 17.9 24.4 12.2 17.8 24.8 11.4
VI 213 27.8 14.9 216 28.2 15.6 215 28.7 14.6
VI 23.6 30.6 16.9 23.8 30.6 17.5 235 310 16.5
VIl 23.2 30.7 16.9 23.2 305 17.0 22.7 30.8 15.8
IX 18.0 24.9 12.6 18.0 25.0 12.6 17.6 25.5 11.4
X 12.2 18.2 7.8 11.9 17.9 7.4 115 18.8 6.5
Xl 5.9 10.1 2.3 5.3 9.1 1.9 48 9.2 0.8
Xl 1.3 4.8 -2.0 0.8 4.0 2.5 0.0 3.6 -3.4
The non-periodical variations of the mean Variatiile neperiodice ale temperaturilor
monthly temperatures occur because of certain medii lunare se produc datoritd unor situatii

specific synoptic situations. Thus, there are years
when, due to the intensification of the Siberian
Anticyclone, the penetration of the extremely cold and
stable air masses is favoured, even within the analysed
sector; this makes the mean temperatures be far below
the multiannual means. Such a situation characterized
the month of January in 1942 or in 1985 (-5.9°C at
Drobeta Turnu-Severin, -7°C at Calafat, and -7.8°C at
Bechet). There were also years when the temperatures
registered in January exceeded the multiannual mean
(considered as normal), due to the penetration of
certain warm air masses, of tropical or subtropical
origin, but the positive deviations are lower than the
negative ones. Here we mention the 1948, for

sinoptice deosebite. Asadar, exista ani Tn care
datoritd intensificarii Anticiclonului Siberian este
favorizata patrunderea unor mase de aer foarte rece,
extrem de stabile, chiar si Tn sectorul analizat, ceea
ce face ca temperaturile medii sa fie mult mai
scazute decat valorile medii multianuale. Astfel de
situatii sunt mentionate in luna ianuarie a anului
1942 sau a anului 1985 (-5,9°C la Drobeta Turnu-
Severin, -7°C la Calafat si -7,8°C la Bechet). La
polul opus, au existat ani, in care valorile din luna
ianuarie au depasit mediile multianuale (considerate
normale), pe fondul patrunderii unor mase de aer
cald, de origine tropicala sau subtropicala, dar
abaterile pozitive sunt mult mai mici decat cele
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exemple, when the mean of January reached 5.3°C at
Drobeta Turnu-Severin (Geografia Vaii Dundrii
Romanesti, p. 75). With regard to the analysed
interval, we mention January 1994, when the values
exceeded 2°C (2.8°C at Severin, 3.1°C at Calafat, and
2.4°C at Bechet). Consequently, the differences
between the months with the highest and the lowest
temperatures are of about 10°C.

For July, the differences between the maximum and
the minimum values are reduced, about 5°C. It can be
noticed that all these values were registered in the
same years. For exemple, the lowest monthly means
correspond to 1986 (20.6°C at Severin, 20.7°C at
Calafat, and 21.1°C at Bechet), while the highest to
1988 (25.9°C at Severin, 26°C at Calafat, and 25.7°C
at Bechet).

The absolute maximum temperatures exceeded
40°C at all the anlaysed meteorological stations. For
the interval 1984-2006, the absolute maximum values
registered on the 4™ of July 2000: 42.6°C (Severin),
43.2°C (Calafat), and 43°C (Bechet), 2000 being also
one of the driest years for the entire Oltenia.
Temperatures above 40°C also registered in other
years:

> Drobeta Turnu-Severin: the 31% of July 1985 —
40.4°C; the 25™ of July 1987 — 40.6°C; the 6" of July
1988 — 40.0°C;

> Calafat: the 31% of July 1985 — 40.2°C; the 6" of
July 1988 — 40.8°C; the 2™ of July 1998 — 40.2°C;

> Bechet: the 31% of July 1985 — 41°C ; the 25" of
July 1987 — 41°C; the 6™ of July 1988 — 41°C; the 2"
of July 1998 - 40.8°C.

The absolute minimum temperatures decreased
below -20°C. Thus, on the 13"-14" of January 1985, the
values reached -26°C at Calafat and Bechet (on the 13™)
and -21.8°C at Drobeta Turnu-Severin (on the 14™), this
being also the coldest month as mean temperature. The
absolute minimum values probably illustrate better than
other parameters the more frequent penetration of cold
air masses in the eastern part of the Oltenian Danube
couloir and their longer stationing.

Thus, for the interval 1984-2006, at Drobeta Turnu-
Severin, the only date when the minimum temperature
got below -20°C was the previously mentioned one, but,
eastward, the frequency of the values is higher:

>Calafat: - 22.5°C on the 31* of January 1987;
-20.0°C on the 7" of January 1993;

>Bechet: -20.5°C on the 28" of February 1986;
-22.6°C on the 9" of January 1990; -22.0°C on the 5"
of January 1993; -22.4°C on the 18" of December
1998: -21.3°C on the 21% of December 2002.

The maximum amplitudes are below 70°C: 69°C at
Bechet, 69.2°C at Calafat, and 64.4°C at Drobeta
Turnu-Severin.

The tendency of evolution of the mean annual
temperatures. The positive and negative deviations of
the mean annual values, as compared to the normal
(the mean multiannual values for the analysed
interval), oscillated between +1.5 and -1.5°C, being
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negative. Astfel de situatii sunt mentionate in anul
1948, de exemplu, cand media lunii ianuarie a urcat
la Drobeta Turnu-Severin la 5,3°C (Geografia Vaii
Dunarii Romanesti, p. 75). Pentru intervalul
analizat, se remarca luna ianuarie a anului 1994,
cand valorile medii au depasit 2°C (2,8°C la
Severin, 3,1°C la Calafat si 2,4°C la Bechet).
Asadar, diferentele dintre lunile cu cele mai mari
valori si cu cele mai mici valori sunt de circa 10°C.

Pentru luna iulie, diferentele dintre valorile maxime
si minime sunt mai reduse, de circa 5°C. Se constata
insa ca toate aceste valori s-au inregistrat in aceiasi
ani. De exemplu, cele mai mici medii lunare
corespund anului 1986 (20,6°C la Severin, 20,7°C la
Calafat si 21,1°C la Bechet), iar cele mai mari anului
1988 (25,9°C la Severin, 26°C la Calafat si 25,7°C la
Bechet).

Temperaturile maxime absolute au depasit 40°C
la toate statiile meteorologice analizate. Pentru
intervalul 1984-2006, maximele absolute s-au
inregistrat in data de 4 iulie a anului 2000: 42,6°C
(Severin), 43,2°C (Calafat) si 43°C (Bechet), anul
2000 fiind si unul dintre cei mai secetosi ani pentru
ntreaga regiune a Olteniei. Temperaturi de peste 40°C
s-au Tnregistrat si Tn alti ani:

> Drobeta Turnu-Severin: 31 iulie 1985 — 40,4°C ;
25 iulie 1987 - 40,6°C; 6 iulie 1988 — 40,0°C;

» Calafat: 31 iulie 1985 — 40,2°C; 6 iulie 1988 —
40,8°C; 2 iulie 1998 — 40,2°C;

> Bechet: 31 iulie 1985 — 41°C ; 25 iulie 1987 —
41°C; 6 iulie 1988 — 41°C; 2 iulie 1998 - 40,8°C.

Temperaturile minime absolute au coborét la
valori mai mici de -20°C. Astfel, in datele de 13-14
ianuarie 1985, valorile au ajuns la -26°C la Calafat si
Bechet (13 ianuarie) si la -21,8°C la Drobeta Turnu-
Severin (14 ianuarie), aceasta fiind si luna cea mai
rece la nivel de valori medii. Valorile minime absolute
ilustreaza poate Tn modul cel mai elocvent patrunderea
mai frecventa a maselor de aer rece in partea estica a
sectorului dunarean oltean i stationarea mai
indelungati a acestuia.

Asadar, pentru intervalul 1984-2006, la Drobeta
Turnu-Severin singura data la care temperatura
minima absoluta a coborat la mai putin de -20°C a fost
cea deja mentionata, in schimb spre est, frecventa
valorilor este Tn crestere continua:

> Calafat: - 22,5°C la 31 ianuarie 1987; -20,0°C la
7 ianuarie 1993,;

» Bechet: -20,5°C 28 februarie 1986; -22,6°C la 9
ianuarie 1990; -22,0°C la 5 ianuarie 1993; -22,4°C la
18 decembrie 1998; -21,3°C la 21 decembrie 2002.

Amplitudinile maxime sunt mai mici de 70°C: 69°C
la Bechet, 69,2°C la Calafat si 64,4°C la Drobeta
Turnu-Severin.

Tendinta de evolutie a temperaturilor medii
anuale. Abaterile pozitive si negative ale valorilor
medii anuale, comparativ cu normala (valoarea medie
multianuala pentru intervalul analizat), se cifreaza
intre + 1,5 si -1,5°C, fiind mai reduse n partea de vest



lower in the West and in the East and higher in the
central part. As it can be noticed from Fig. no. 2, there
is a series of intervals where the negative deviation
predominates: 1984-1988, 1996-1997, as well as
isolated years — 1991 and 2005. What is quite clear is
the fact that the intervals with positive deviations are
longer than the intervals with negative ones and the
values of the deviations are also higher: 1988-1990,
1999-2002/2004 (1992 and 1994 as isolated years).
Beginning with 2000, the deviations were positive,
except for 2005, which was also extremely wet
(amounts of more than 800 mm at Bechet and Calafat,
where the mean amounts are about 510-520 mm). The
highest positive deviation (1.5°C, respectively 1.3°C)
registered in 2000 at Calafat and Drobeta Turnu-
Severin, while the highest negative deviation was in
1985 (-1.2°C) at the same meteorological stations.

By calculating the moving averages on five years
intervals, we wanted to emphasize the tendency of this
parameter evolution (Fig. no. 3). Thus, the first part of
the analysed interval is characterized by lower values.
A slight ascendant tendency was registered in the
interval 1990-1995, but its importance is reduced as
the thermal increase reached only 0.1-0.2°C. The
situation registered beginning with 2000 is alarming,
as the tendency is clearly ascendant, the thermal
increases reaching even 0.8°C, which represents quite
a high value, especially for the analysed region, where
the problems are worsened by the small amounts of
precipitation. At the same time, an important factor in
the economy of the region is the large surfaces covered
by sand or sandy soils, which were previously settled.
Presently, we can notice that larger and larger surfaces
are affected by deforestation, which correlated with
long periods of drought, affect the stability of the
terrain. Thus, the thermal increase noticed during the
last years might represent a real problem for the
economic situation of the Danube Flood Plain.

Conclusions. By analysing the temperature data for
the interval 1984-2000, it clearly resulted that the
thermal regime registers a series of particularities,
which differentiate the analysed sector from the central
and eastern part of the Danube couloir. Thus, the mean
multiannual temperatures, as well as the mean
maximum values decrease from West to East, as the
eastern continental influences intensify and the south
and southwestern ones diminish, while the mean
minimum values register an increase from East to
West because of the same factors of influence. The
eastern part is much more exposed to the penetration
of cold air, which makes the minimum values below
-20°C be more frequent here, as compared to the
western extremity, where they occur accidentally. At
the same time, the absolute maximum values of more
than 40°C are also more frequent in the eastern part.
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si est si mai mari in partea centrala. Asa cum se
remarca din Fig. nr. 2, exista o serie de intervale unde
abaterile negative predomina: 1984-1988, 1996-1997,
precum si ani izolati — 1991 si 2005. Ceea ce este cert
e faptul ca intervalele cu abateri pozitive sunt de mai
lunga durata, iar valoarea abaterii este mai mare decét
in cazul celor negative: 1988-1990, 1999-2002/2004,
iar ca ani izolati 1992 si 1994. Tncepand cu anul 2000,
abaterile au fost pozitive, exceptie facAnd anul 2005,
care a fost si extrem de umed (cantitati de peste 800
mm la Bechet si Calafat, unde mediile multianuale
sunt in jur de 510-520 mm). Cea mai mare abatere
pozitiva (1,5°C, respectiv 1,3°C) s-a inregistrat in anul
2000 la Calafat si Drobeta Turnu-Severin, iar cea mai
mare abatere negativa ih anul 1985 (-1,2°C) la aceleasi
doua statii meteorologice.

Prin calcularea temperaturilor medii glisante pe
intervale de 5 ani s-a dorit evidentierea tendintei de
evolutie a acestui parametru (Fig. nr. 3). Astfel,
prima parte a intervalului analizat se caracterizeaza
prin valori mai scazute. O usoard tendinta
ascendenta apare la nivelul anilor 1990-1995, dar
importanta sa este foarte redusa, deoarece cresterea
termica este de numai 0,1-0,2°C. Tngrijorétoare este
situatia Tnregistrata incepand cu anul 2000, unde
tendinta este clar ascendenta, cresterile termice
ajungand si la 0,8°C, ceea ce reprezinta o valoare
destul de ridicata, mai ales Tn cazul regiunii
analizate, unde problemele sunt agravate si de
cantitatile destul de deficitare de precipitatii. De
asemenea, un factor important Tn economia regiunii
este reprezentat de suprafetele mari de teren ocupate
de nisipuri si soluri nisipoase, care anterior fusesera
fixate. Tn prezent, se remarca faptul ca areale din ce
in ce mai vaste sunt afectate de despadurire, care
corelata cu secetele prelungite, afecteaza stabilitatea
terenului. Astfel, cresterea termica din ultimii ani
poate reprezenta 0 amenintare pentru situatia
economica a Luncii Dunarii.

Concluzii. Din analiza datelor de temperatura
pentru intervalul 1984-2000 a rezultat ca regimul
termic Tnregistreaza o serie de particularitati, care
diferentiaza sectorul analizat de partea centrald si
esticd a culoarului dunarean. Astfel, valorile termice
medii multianuale, precum si cele medii maxime scad
de la vest spre est, pe masura intensificarii influentelor
estice continentale si a reducerii celor sud-vestice si
vestice, Tn timp ce valorile medii minime Tnregistreaza
o0 crestere de la est la vest datorita acelorasi factori de
influenta. Partea estica este mult mai expusa invaziilor
de aer rece, ceea ce face ca valorile minime de sub
-20°C sa fie mai frecvente aici, comparativ cu vestul
extrem, unde sunt cu totul accidentale. De asemenea,
maximele absolute de peste 40°C sunt mai frecvente in
acelasi sector estic.
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By correlating the thermal values registered in the
last years with the pluviometric ones and with the
socio-economic situation in the region, it results a
troubling perspective. We cannot talk about a clear
aridization tendency if we take into account the short
period we analysed, but we cannot also ignore these
problems, as the region confronts with more and more
severe and longer drought periods (for example 2000 is
an extremely dry year, as it resulted from the
calculation of the precipitation standardized deviation).
In 2000, 2001, 2003, 2007, the crops were partially or
totally damaged. A solution for this problem could be
the afforestation of the areas where sands already
became mobile, as well as the reconstruction of the
irrigation systems, which could supplement the lack or
the insufficiency of the atmospheric precipitation, and
thus, diminish the effects of drought.

Coreland valorile termice din ultimii ani cu cele
pluviometrice si cu situatia socio-economica rezulta o
perspectiva nu foarte imbucuratoare. Nu se poate
discuta despre o tendintd foarte clara de aridizare,
tinand cont de intervalul destul de scurt pe care l-am
analizat, dar nici nu se pot ignora aceste probleme
deoarece regiunea se confrunta cu perioade de seceta
din ce in ce mai severe (de exemplu anul 2000 este un
an extrem de secetos asa cum a reiesit din calcularea
anomaliei standardizate de precipitatii) si mai lungi.
Tn 2000, 2001, 2007 culturile agricole au fost partial
sau total compromise. Solutia ar fi reimpadurirea
arealelor unde nisipurile au devenit deja mobile,
precum si refacerea sistemului de irigatii, care ar
putea suplimenta lipsa sau insuficienta precipitatiilor
atmosferice, contracarand n acest fel efectele secetei.

REFERENCES

Bogdan, Octavia, Cheval, S., (1998), Variariile seculare ale temperaturii si precipitagiilor din jumatatea sudicad a
Romaniei, Analele Universitatii din Oradea — Geografie, V111, Oradea, p. 55-65;

Bogdan, Octavia, (1999), Principalele caracteristici climatice ale Campiei Olteniei, Comunicari de Geografie,
vol. I, Editura Universitatii din Bucuresti, Bucuresti, p. 267-280;

Bogdan, Octavia, Niculescu, Elena, (1999), Riscurile climatice din Romania, Academia Romana — Institutul de

Geografie, Bucuresti;

Cotet, P., (1957), Campia Olteniei, Editura Stiintifica, Bucuresti;
Dumitrescu, Elena, Glaja, Maria, (1972), Metodica prelucrarii datelor climatologice, Centrul de multiplicare al

Universitatii din Bucuresti, Bucuresti;

Tomescu, Viorica, (1998), Lunca Dundarii — sectorul oltean, Editura Sitech, Craiova;

***(1962), Clima RPR, I, IM, Bucuresti;

*** (1969), Geografia Vaii Dundrii Romanesti, Editura Academiei R.S.R., Bucuresti;
*** (1969), Geografia Vaii Dunarii Roméanesti, Anexa de Harti, Anexa Il, Editura Academiei R.S.R., Bucuresti;
*** (1983), Geografia Romaniei, |, Geografia fizica, Editura Academiei R.S.R., Bucuresti;

Translate into English by Alina Vladut / Tradus in limba engleza de Alina VlIadut

110



Geographical Phorum — Geographical studies and environment protection research

Year 6, No. 6 / 2007, pag. 111 - 120

HEAVY PRECIPITATION FALLEN IN OLTENIA ON AUGUST 15" and 16", 2005

PRECIPITATIILE ABUNDENTE CAZUTE IN OLTENIA
IN INTERVALUL 15-16 AUGUST 2005

lon MARINICA!

Abstract: In this paper (case study), there are analysed the torrential rainfalls that affected Oltenia
province between August 15" and 16™. The occurrence area was particularly wide, other countries over
the continent being also affected: Bulgaria, Hungary, Ukraine, the Former Yugoslavian countries,
Germany etc. In Romania, the intensity of this fourth wave of torrential rains in 2005 was greater in
Oltenia. In the area affected within this region, the mean amount of the precipitation fallen during 12-36
hours was around 50 mm. This paper is useful to forecasters, climatologists and other specialists.

Key words: floods, heavy precipitation, synoptic situation, air masses, Azores High, Mediterranean

cyclone.

Cuvinte cheie: inundatii, precipitatii abundente, situatie sinoptica, mase de aer, Anticiclonul Azoric,

Ciclonul Mediteraneean.

1. Introduction

The year 2005 was particularly rainy. Torrential
rainfalls yielded large precipitation amounts over wide
areas in the country, causing damages that exceeded
those registered in 1970 and fell in more rounds.

On the night of August 15" — 16™ 2005, starting
with 00 UTC (August 16", 00 UTC) and until
around 6 p.m. UTC, precipitation fallen in southern
Romania was abundant and torrential. It was
particularly heavy, mostly in Oltenia, where it
affected all the counties, and the extensive damage
inflicted to that region was even more severe.

At whole country level, this interval marked the
fourth flooding wave, affecting vast surfaces and
causing damage.

The four flooding waves occurred between April
16™ - 18" in Banat and Oltenia provinces, July 1% -3"
in Oltenia and the entire South, July 9" — 15" in
Oltenia, the South of the country and particularly
severe in the Curvature area and August 15" — 17"
very severe in Oltenia, in the South, but also in other
northern counties. In the 9-15 July interval, on almost
two thirds of the country’s surface the mean of the
precipitation fallen was around 50 I/sq m, reaching
220 I/sq m in certain areas.

The flooding caused by this fourth rain wave
affected the South of the country, starting from
western Oltenia (Mehedinti county) and ending with
Moldavia. The affected counties were: Arad, Cluj,
Sibiu, Alba, Mure , Harghita, Bistrita Nasaud,
Suceava and Vrancea. The overall assessment, as of
August 18™ 2005, showed that 144 localities were
affected in more than 15 counties and that 3,000

! MPP1 CMR Oltenia.

111

1. Introducere

Anul 2005 a fost deosebit de ploios. Ploile
torentiale, care au dat cantitati mari de precipitatii si
au produs inundatii pe suprafete intinse din tara,
provocand pagube ce au depasit pe cele din 1970, au
cazut in mai multe randuri.

Tn noaptea de 15/16.08.2005, incepand cu orele 00
UTC (data de 16 august ora 00 UTC) si in data de
16.08.2005, pana in jurul orelor 18 UTC, ploile cazute
in sudul Romaniei au fost abundente si au avut
caracter torential. Acestea au fost deosebit de
abundente mai ales in Oltenia, unde au afectat toate
judetele, iar pagubele provocate in aceasta regiune au
fost mai mari.

La nivelul intregii tari, acest interval a consemnat
al patrulea val de inundatii care au afectat suprafete
ntinse si au provocat pagube.

Cele patru valuri de inundatii au fost in intervalele:
16-18 aprilie Tn Banat si Oltenia, 1-3 iulie Tn Oltenia si
tot sudul tarii, 9-15 iulie Tn Oltenia si sudul tarii si
deosebit de grav in zona Curburii si 15-17 august 2005
deosebit de grav in Oltenia, sudul tarii dar si alte judete
din nord. Tn intervalul 9-15 iulie, pe aproape 2/3 din
suprafata tarii media precipitatiilor cazute a fost in jur
de 50 I/m?, iar Tn anumite zone s-a atins 220 I/m?.

Inundatiile provocate de acest al patrulea val de ploi
au afectat sudul tarii incepand din vestul Olteniei (jud.
Mehedinti) si pAna in Moldova. Alte judete afectate au
fost: Arad, Cluj, Sibiu, Alba, Mures, Harghita, Bistrita
Nasaud, Suceava si Vrancea. In total se aprecia (la data
de 18.08.2005) ca au fost afectate 144 de localitati din
mai mult de 15 judete si inundate peste 3000 de case.
S-a intervenit din nou cu armata, politia si jandarmeria



houses were flooded. There was again intervention by
the army and police forces to aid the affected
population.

On the 18™ of August 2005, at whole country
level, the damage inflicted by the four large
flooding waves was assessed to have climbed at 1
billion euros. On that date, there was practically no
country spared from the folding events caused by
the torrential rains. Several data regarding the
damages caused by the four flooding waves speak
for themselves in this sense: 37,000 houses were
totally destroyed, in 1,077 localities, 34 persons lost
their lives, more than 10,000 households and
annexes were destroyed, tens of thousands of
animals drowned (of which, in southern Moldavia,
at the heaviest flooding this year, on 13-15 July,
there were more than 100 tones of animals
drowned), 3,320 roads became impracticable.

On 21 August 2005, a new Mediterranean cyclone
formed in the Genoa Gulf in the thalweg of the
Icelandic Low and evolved over our country on the
22-24 August, beginning from Oltenia and affecting a
wide share of the territory with a new wave of
torrential rains. This fifth wave caused serious
flooding (on 23 and 23/24 August 2005) in central
Transylvania (mostly in Harghita and Mure
counties, where it claimed 10 lives and caused
destruction).

2. Data and methods

There were used data from the operative flux of
Craiova Regional Weather Centre, satellite data
yielded from the INTERNET, synoptic materials from
the NIMS and MESSIR systems, field documentations
performed by various publications and statistical data
from the county statistics offices.

3. Damages inflicted by the torrential rains fallen
in Oltenia between August 15™ and 16™ 2005

We mention the 5 casualities, 2 persons drowning
and 3 being killed by thunder, and 3 missing persons
(at the country level, 9 casualities, 2 of them from
Teleorman county). Valcea and Dolj counties were the
most affected, reporting 330 evacuated persons. The
water level in the flooded yards reached and exceeded
2 meters in several localities, destroying everything in
the affected households.

In Dolj county, more than 21 settlements were
flooded. Mlecanesti village, in Mischii commune was
flooded, as well as Gherce ti commune. Other
communes were also affected: Robanesti, Varvor,

Breasta, Cernatesti, Pielesti, Grecesti, Predesti,
Cotofenii din Dos, Bradesti, Racari, Melinesti,
Negoiesti, Brabova, Bucovat, Carpen, Carna,

Radovan, Scaiesti, Simnicu de Jos, Tuglui, Ghercesti.
Houses, crops, and wells were flooded. The strong
wind during the rain events tore down the poplars
from the borders of the road connecting Silistea Crucii
and Boureni, thus blocking the traffic. Power
transforming posts and power cables in Breasta,
Brabova, Plenita, Botosesti Paia, Secu, and Grecesti
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pentru ajutorarea populatiei sinistrate.

La aceeasi data (18.08.2005), se aprecia ca
pagubele produse de cele patru valuri mari de
inundatii la nivelul ntregii tari au Tnsumat 1 miliard
de euro. Aproape ca nu exista, pana la aceasta data,
judet care sa nu fi suferit din cauza inundatiilor
produse de ploile torentiale. Cateva date referitoare la
pagubele produse de cele patru valuri de inundatii sunt
edificatoare in acest sens: au fost distruse complet
peste 37 000 case din 1 077 de localitati, 34 de
persoane si-au pierdut viata, peste 10 000 de
gospodarii si anexe au fost distruse, zeci de mii de
animale au murit Tnecate (din care in sudul Moldovei,
la cea mai mare inundatie din acest an, din perioada
13-15 iulie 2005, peste 100 de tone de animale
Tnecate), 3 320 de drumuri au devenit impracticabile.

In data de 21.VIII.2005, un nou Ciclon
Mediteraneean s-a format in Golful Genova, in
talvegul depresiunii Islandeze si a evoluat peste tara
noastra in intervalul 22 - 24.V111.2005, incepand din
Oltenia si afectdnd cu un nou val de ploi torentiale o
mare parte a teritoriului. Acest al cincilea val de ploi a
produs inundatii grave (in datele de 23 i
23/24.V111.2005) in centrul Transilvaniei (in special in
judetele Harghita si Mures, unde a facut 10 victime
umane si distrugeri materiale).

2. Date si metode

Au fost utilizate datele din fluxul operativ de la
CMR Craiova, datele satelitare obtinute de pe reteaua
INTERNET, materialele sinoptice de sistemul SIMIN
si MESSIR, documentarile de teren executate de
diverse publicatii si datele statistice de la birourile
judetene de statistica.

3. Pagubele produse de ploile torentiale cazute
in Oltenia n intervalul 15-16 august 2005

Dintre acestea citam: 5 persoane ucise prin Tnec (2)
sau trasnite (3); 3 persoane disparute (la nivelul
ntregii tari 9 persoane ucise, doua fiind din judetul
Teleorman). Judetele Vélcea si Dolj au fost cele mai
afectate, fiind evacuate 330 de persoane. Nivelul apei
in curtile inundate a atins si depasit 2 m in unele
localitati, distrugand tot Tn gospodariile afectate.

Tn juderul Dolj, au fost inundate peste 21 de
localitati. Satul Mlecanesti din comuna Mischii a fost
inundat, ca si comuna Ghercesti. Alte comune afectate

au fost. Robanesti, Varvor, Breasta, Cernatesti,
Pielesti, Grecesti, Predesti, Cotofenii din Dos,
Bradesti, Racari, Melinesti, Negoiesti, Brabova,

Bucovat, Carpen, Cérna, Radovan, Scaiesti, Simnicu
de Jos, Tuglui, Ghercesti. Au fost inundate case si
culturi agricole precum si fantanile. Vintul puternic
din timpul ploilor a doboréat plopii de pe marginea
soselei care face legatura intre Silistea Crucii si
Boureni, blocand traficul rutier. Posturile de
transformare si liniile electrice din comunele Breasta,
Brabova, Plenita, Botosesti Paia, Secu si Grecesti au
fost afectate. Tn localitatile inundate apele au distrus



were affected. In the flooded settlements, water
destroyed houses, killed animals, birds, ruined food
reserves, furniture, public institutions, infrastructure,
communication ways, bridges and small bridges etc.,
and flooded crops over wide areas, in a share of over
90 percent. The high flood on the Brestuica river, in
Breasta commune, destroyed the bridge and isolated
more than 1,000 people. The following county and
communal roads were flooded and blocked: 607A-in
Breasta commune, D552-at Varvor, D6060B-at
Grecesti, D561C-between Silistea Crucii and Boureni
etc. At county level, Craiova disregarded, 337 houses
were affected — 3 of which destroyed, 1,856
households were flooded, 7 county and 4 communal
roads were also affected, along with 6 schools, one
kindergarten, one church, two cultural centres, one
library, one water pumping station, 6 bridges and 10
small bridges were destroyed, 1,150 ha of crops were
flooded, a large number of animals drowned.

In Craiova, in the low area of the city, in
Romanesti, Brestei and Catargiu districts, more than
250 houses were flooded, along with all existing
basements. Since the phreatic water level increased,
the water stagnated there for about 3 weeks, even if
precipitation stopped falling, as it had happened on
July 1% — 13™ (the situation cannot be solved just by
emptying those basements, since they would refill
shortly after). Citizens over 90 years old declared that
they had never seen something alike.

In Dolj county, Deznatui river caused flooding.
There, the prefecture declared the state of emergency.
Because of the mentioned disasters, the government
increased the sum of money allotted to the affected
persons by 10 billion ROL for Dolj county alone.

In Mehedinti county, the Cosustea, the Husnita,
the Ghelmegeoaia, the Topolnita rivers exceeded
flooding levels. The torrential rains fallen on Gutu
and Garnita hills produced a flash flood along the
Ghelmegeoaia river, which eroded the railroad
embankment, causing the Bucharest-Timi oara 696
fast train to derail. Strehaia, Balacita, Ghelmegeoaia,
Corcova, Jirov, Carceni, Danceu, Garnita,
Gvardenita, lzvoru Anestilor, Livezile, Tamna,
Rogova and others were affected, more than 200
households being flooded. There were affected the
following national, county and communal roads: DJ
606 B and DC 90 in Gvardenita village, DN 56 A in
Rogova commune. Power lines were interrupted and
power transforming post were damaged.

In Gorj county, there were flooded 18 settlements,
more than 180 households, 328 ha of agricultural land.
One bridge was destroyed, which triggered the isolation
of 100 families. 150 domestic birds drowned, banks
were eroded along the river beds and the overall
damage was assessed to more than 30 billion ROL.

Of the flooded settlements, | mention: Negomir,
Farcasesti, Borascu, Turceni, Téantareni, Vladimir,
Vagiulesti, Hurezani, Balteni, Capreni, and others. Of
the blocked and flooded roads, I mention: DE 79-
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case, animale, pasari, rezervele alimentare, mobilierul
din case, institutii publice, infrastructura, caile de
comunicatie, poduri si podete etc., au inundat culturile
agricole pe suprafete intinse si Tn proportie de peste
90%. Podul din comuna Breasta a fost distrus de
viitura de pe raul Brestuica, ceea ce a determinat
izolarea a peste 1.000 de persoane. Au fost inundate si
blocate drumurile judetene si comunale: 607A, in
comuna Breasta, D552 la Varvor, D606B la Grecesti,
D561C intre Silistea Crucii si Boureni etc. La nivelul
judetului, exceptand Craiova, au fost afectate 337 de
case, din care 5 distruse, 1.856 de gospodarii au fost
inundate, afectate 7 drumuri judetene si 4 comunale,
distruse 6 poduri si 10 podete, 6 scoli, o gradinita, o
biserica, doua camine culturale, o biblioteca si o statie
de apa, 1.150 ha de culturi agricole inundate, iar un
mare numar de animale s-au Tnecat.

Tn zona joasi a orasului Craiova, in cartierele
Romanesti, Brestei si Catargiu, au fost inundate peste
250 de case, subsolurile caselor din aceste cartiere
fiind toate inundate; datorita cresterii nivelului apelor
freatice, apa va stagna n acestea circa 3 saptamani, in
conditiile Tn care nu mai cad precipitatii, asa cum s-a
intdmplat la inundatiile din 1-13 iulie 2005 (situatia nu
se poate rezolva doar prin simpla golire, acestea
umplandu-se la scurt timp dupa golire). Cetatenii de
peste 90 de ani au declarat ca nu au vazut vreodata o
situatie de acest gen.

Tn judetul Dolj, raul Desnatui a produs inundatii. Tn
aceasta unitate teritorial-administrativa, Prefectura a
declarat stare de urgenta. Datorita acestor dezastre,
numai pentru judetul Dolj guvernul a marit suma
alocata pentru sinistrati cu 10 miliarde lei (LV).

n juderul Mehedingi, réurile Cosustea, Husnita,
Ghelmegeoaia, Topolnita au depasit cotele de
inundatie. Ploile torentiale cazute pe dealurile Gutu si
Garnita au produs o viitura puternica si rapida pe raul
Ghelmegeoaia, care a erodat terasamentul caii ferate,
provocand deraierea terenului rapid 696 pe ruta
Bucuresti-Timigoara. Au fost afectate de inundatii
localitatile: ~ Strehaia, Balacita, Ghelmegeoaia,
Corcova, Jirov, Carceni, Danceu, Garnita, Gvardenita,
Izvoru Anestilor, Livezile, Tamna, Rogova etc., unde
au fost inundate peste 200 de gospodarii. Au fost
afectate drumurile nationale, judetene si comunale: DJ
606 B si DC 90 in satul Gvardenita, DN 56 A in
comuna Rogova. Au fost intrerupte linii electrice si
avariate posturi de transformare.

Tn juderul Gorj, au fost inundate 18 localitati, peste
180 de gospodarii si 328 ha de terenuri agricole; un pod
a fost distrus, ceea ce a provocat izolarea a 100 de
familii; 150 de pasari s-au Tnecat si s-au produs erodari
de maluri de-a lungul albiilor de rauri, valoarea
pagubelor fiind apreciata la peste 30 miliarde lei (LV).

Dintre localitatile inundate citam: Negomir,
Farcasesti, Borascu, Turceni, Tantareni, Vladimir,
Vagiulesti, Hurezani, Bélteni, Capreni etc. Dintre
drumurile blocate si inundate citam: DE 79, erodat de
raul Amaradia la km 2 + 450 ca si in comuna



eroded by the Amaradia river, at km 2+450 and in
Hurezani commune, DC 51, DJ 66. The Jiu river
flooded the crops in Bolbosi settlement.

In Vélcea county, which was severely affected,
there were damaged the communes of Sirineasa,
Zlatarei, and Zatreni, along with the towns of Rm.
Vélcea, Bibeni and Dragisani. On the whole,
according to the situation presented by the Emergency
Situations Committee, 31 settlements were hit by
flooding, 2,000 households flooded and 330 people
evacuated, 60 bridges and small bridges destroyed,
149 energy transforming posts destroyed, several
county roads eroded and more communal roads
become impracticable, due to clogging by alluvia.

In Olt county, the communes of Oboga, Falcoiu,
Dobretu, Baldovinesti, Calui, Colonesti, Bobicesti,
and Morunglav were flooded. Falcoiu was the worst
affected, the water was more than 2 m deep and it
covered the whole settlement, the flooding being
caused there by the high flood along the Oltet river. In
this river’s hydrographic basin, the mean precipitation
fallen in approximately 36 hours was about 90 I/sq m.
Falcoiu was flooded for the fourth time this year.
There were flash floods in all the affected localities
and waters burst in an interval of 5 to 15 minutes.

In counties neighbouring Oltenia province:

Of the counties neighbouring Oltenia, severely
affected were Teleorman and Arges. At Pite ti,
Curtea de Arge , and Mioveni, the torrential rain
lasted about 4 hours (between 6 and 10 p.m.), flooding
the mentioned localities. In that same interval, the
Rosiori-Alexandria area was severely affected. On
DN 7 national road (Pitesti — Rm. Valcea) in
Moraresti commune, a landslide occurred. More
bridges and small bridges were torn down.

In  Sibiu county, following those heavy
precipitation registered on the night of August 18" —
19™ 2005, within the Olt river Defile, in the area of
Céineni commune, more than 3,000 tons of rock
collapsed over the railway and the road, at Raul
Vadului, at the km 238+350. This interrupted the road
and rail traffic, imposing the rock masses to be
dynamited, and all circulation across the Olt river
Defile was interrupted for more than 10-12 hours.

4. Synoptic situation

These rainfalls were caused by a synoptic situation
of the same type as the one that had caused the heavy
torrential rains of July 1%-3" and July 13"™-15™ 2005.

On August 15 2005, at 12:00 UTC, the Azores
High was noticeable at ground level (Fig. 1),
expanded over western Europe, with a ridge North of
Romania, up to Ukraine. It was surrounded by a vast
low area caused by the Icelandic Low merging with
the Arabian Peninsula Low, at the eastern border of
the high pressure system, over Romania and Ukraine.
At that level, a weak low area acted in south-western
Romania, with values below 1010 mb. For the
Romanian area, the air circulation prevailed from the
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Hurezani, DC 51, DJ 66. Jiul a inundat culturile
agricole din localitatea Bolbosi.

Tn juderul Valcea, grav afectat, s-au produs pagube
severe Tn comunele Sirineasa, Zlatirei si Zatreni si
orasele Rm. Valcea, Babeni si Dragasani. In total,
dupa situatia Tntocmita la judet de Comitetul pentru
Situatii de Urgenta, au fost lovite de inundatii 31 de
localitati, unde au fost inundate 2.000 de gospodarii si
evacuate 330 de persoane, 60 de poduri si podete
distruse, 149 de posturi de transformare distruse,
cateva drumuri judetene erodate si multe drumuri
comunale devenite impracticabile din cauza colmatarii
cu aluviuni.

Tn juderul OIt, au fost inundate comunele Oboga,
Falcoiu, Dobretu, Baldovinesti, Calui, Colonesti,
Bobicesti si Morunglav. Filcoiu a fost cel mai grav
afectata, iar apa a depasit adancimea de 2 m si a
acoperit complet intreaga localitate, aici inundatia
fiind produsa de viitura de raul Oltet. Tn bazinul
hidrografic al Oltetului, media cantitatilor de
precipitatii, cazute in aproximativ 36 de ore, a fost de
circa 90 I/m?. Aceasta localitate a fost inundata pentru
a patra oara in acest an. Inundatiile au fost rapide, in
toate localitatile afectate apele navalind fintr-un
interval de 5-15 minute.

Tn juderele vecine Olteniei:

Tntre judetele vecine Olteniei, grav afectate au fost
Teleormanul si Argesul. La Pitesti, Curtea de Arges si
Mioveni, ploaia torentiala durat circa 4 ore (intre orele
18 si 22) si a produs inundarea acestora. Tot Tn acest
interval, a fost puternic afectat arealul Rosiori-
Alexandria. Pe drumul national DN 7 (Pitesti-Rm.
Vaélcea), in dreptul comunei Moraresti, s-a produs o
alunecare de teren. Mai multe poduri si podete au fost
rupte.

Ca urmare a acestor precipitatii mari, in noaptea de
18/19.08.2005, n juderul Sibiu, in defileul Oltului, in
arealul comunei Céineni, la tunelul de pe linia ferata,
in punctul Raul Vadului, la km 238+350 s-au prabusit
peste linia ferata si sosea peste 3.000 de tone de stanci
care au intrerupt circulatia rutiera si feroviara, fiind
necesara dinamitarea acestora, iar circulatia a fost
ntrerupta pe defileul Oltului peste 10-12 ore.

4. Situatia sinoptica

Aceste ploi au fost provocate de o situatie sinoptica
de acelasi tip cu cea care a produs precipitatiile
abundente si ploile torentiale din intervalele 1-3 iulie
2005 si 13-15 iulie.

Tn data de 15.08.2005, la ora 12 UTC, la nivelul
solului (Fig. 1) se observa Anticiclonul Azoric extins
peste Europa de Vest, cu o dorsala la nord de Roméania
pana in Ucraina. Aceste este Thconjurat de o vasta arie
depresionard determinata de unirea Depresiunii
Islandeze la periferia estica a anticiclonului, peste
Romania si Ucraina, cu cea din Peninsula Araba. La
acest nivel, In sud-vestul Romaniei se afla o slaba
zona depresionara cu valori sub 1010 mb. Pentru
Romania, circulatia aerului era predominant nord-



north-east, being south-easterly for Oltenia province.

In the altitude, at the level of 500 hPa (quoted
figure), it can be noticed that within the thalweg of the
vast low geopotential area covering more than half of
northern Europe, a low geopotential nucleus formed,
North of the Venice Gulf, with a value of 556 gpdam
in the centre.

At that level, the circulation was south-westerly over
our country. In the lower troposphere, strong wind shear
and a large variation of the air masses’ advection
direction were noticeable. Under those circumstances,
the moist, chilly air masses over the Atlantic were
circulating at the border of the high pressure system and
were advected in the hinder part of the mentioned
cyclone. In its front part, the moist, warm, maritime
tropical air mass over the Mediterranean was in turn
advected towards Romania. When the phenomena
began, the depression had moved very little towards
Romania, and the ridge of the high pressure system had
expanded more eastwards, North of Romania. The
situation kept quasi-stationary (with a very slowly
eastwards displacement) for almost 24 hours (Fig. 2).

estica, iar pentru Oltenia - sud-estica.

Tn altitudine, la nivelul de 500 hPa (figura citata),
se observa ca n talvegul vastei zone de geopotential
scazut, care acopera mai mult de jumatate din nordul
continentului, s-a format un nucleu de geopotential
scazut, la nord de Golful Venetia, cu valoarea la
centru de 556 damgp.

La acest nivel, pentru tara noastra circulatia aerului
era sud-vestica. Deci, Tn troposfera inferioarda se
observa o puternica forfecare a vantului si o variatie
importanta a directiei de advectie a maselor de aer. In
aceste conditii, masele de aer umede si racoroase de pe
Oceanul Atlantic circulau la periferia anticiclonului si
erau advectate Tn partea posterioara a ciclonului de care
am vorbit. Tn partea anterioara a acestuia, masa de aer
cald si umed din Marea Mediterana era advectata spre
Romania. Tn momentul declansarii fenomenelor,
depresiunea se deplasase foarte putin spre Roménia, iar
dorsala anticiclonului se extinsese mai mult spre est, la
nord de Roménia. In aceasta pozitie, situatia s-a
mentinut aproximativ stationara (deplasarea spre est a
fost deosebit de lenta) aproape 24 de ore (Fig. 2).
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Fig. 1. The ground synoptlc situation andthe S|tuat|on
in altitude, at the level of 50 hPa, on August 15" 2005, at
12 UTC, 6 hours before the starting of the phenomena in

the Southern Romania (after Karten Archiv)/ Situatia

sinoptica la sol si Tn altitudine la nivelul de 50 hPa, in data

de 15.08.2005, ora 12 UTC, cu 6 ore Tnainte de
declansarea fenomenelor din sudul Romaniei (dupa
Karten Archiv)

The very strong cloud system showed, from the
organization point of view, an unusual structure for
the latitude of 45° N, namely the cyclone development
and its structure were not organized like a temperate
cyclone, with a warm and cold front. The satellite
photography shows an organization in spiraled bands,
like that of a tropical cyclone (Figures 3 and 4).

The film received from the satellite shows a strong
rotation motion and even the “eye” of the cyclone is
noticeable. This accounts for the repeated showers,
with torrential episodes. There were 5-6 “rounds” of
torrential rain in Oltenia.
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Fig. 2. The ground synoptic situation and the situation
in altitude, at the level of 50 hPa, on August 16™ 2005, at
00 UTC, in the active stage (after Karten Archiv)/
Situatia sinoptica la sol si in altitudine la nivelul de 50
hPa, Tn data de 16.08.2005 ora 00 UTC, in faza activa
(dupa Karten Archiv)

Sistemul noros, deosebit de puternic, a avut din
punct de vedere al organizarii o structura atipica
pentru latitudinea de 45°N, anume dezvoltarea
ciclonului si structura sa nu era organizata ca pentru
un ciclon temperat, cu front cald si rece, fotografia de
la satelit aratand o organizare in benzi spirale de tipul
unui ciclon tropical (Figurile 3 si 4).

Filmul receptionat de la satelit aratd o puternica
miscare de rotatie si se observa chiar si ,,ochiul”
ciclonului. Aceasta explica ploile in averse repetate,
cu momente de torentialitate. Tn Oltenia au fost 5-6
,,reprize” de ploi torentiale.



system on August Fig. 4. The rganisation of the cloud syst 0

Fig. 3

. The organisation of the cloud n August
16™ 2005, at 12 UTC (after MeteoFrance) / 16™ 2005, at 13 UTC UTC (after NOAA, received in
Organizarea sistemului noros Tn data de 16.08.2005 la Praga) / Organizarea sistemului noros in data de 16.08.2005
ora 12 UTC (dupa MeteoFrance) la ora 13*° UTC (dupa NOAA, receptionat la Praga)
On August 17" 2005, the cloud system reorganized, Ulterior, in data de 17.08.2005, s-a produs
becoming typical to that of a temperate cyclone. reorganizarea sistemului noros, care a devenit tipica
The cyclone drifted very slowly eastwardsand unui ciclon temperat.
north-eastwards, gradually affecting other areas of the Ciclonul s-a deplasat deosebit de lent spre est si
country (on the night of August 17" -18" 2005, nord-est, afectand treptat si alte areale ale tarii (in
heavy, torrential rainfalls ravaged Suceava county, noaptea de 17/18.VII1.2005 a fost afectat de ploi
causing flooding, casualities and damages). In its torentiale bogate judetul Suceava, unde a produs
displacement, the centre of the cyclone followed a inundatii, victime si pagube). In deplasarea sa, centrul
trajectory on the outer part of the Carpathian arch, ciclonului a urmat o traiectorie pe exteriorul arcului
from the south-west of the country, by the Curvature, Carpatic, ocolindu-l dinspre sud-vestul tarii, pe la
then through Moldavia, towards Ukraine. Curbura si apoi prin Moldova spre Ucraina.
In Oltenia, the decease of precipitation intensity Tn Oltenia, diminuarea intensitatii precipitatiilor a
began in the former part of the night of August 16™ - inceput din prima parte a noptii de 16/17.08.2005, iar

17™ 2005, but the sky kept mostly overcast and on cerul s-a mentinut mai mult acoperit si in cursul zilei
August 17" 2005 it rained generally feebly and de 17.08.2005, cand ploile au fost Tn general slabe si
locally, with only isolated amounts over 30 I/sq m in cu caracter local, izolat inregistrandu-se unele cantitati
Mehedinti county. de precipitatii pana la 30 I/m® in judetul Mehedinti.
Other European countries were also affected by Au fost afectate de ploi abundente si inundatii si
abundant rainfalls ad flooding: Hungary — in 33 alte tari ale Europei: Ungaria in 33 de districte, unde
districts, where casualities were also reported, the s-au Tnregistrat si victime, tarile din fosta lugoslavie,
Former Yugoslavia countries, Germany, and Ukraine. Germania, Ucraina, care in data de 19.08.2005 a
The latter transmitted to the Romanian authorities that transmis autoritatilor romane ca o viitura puternica s-a
a strong high flood had formed on the Prut river and it format pe raul Prut si va intra In Romania.
was going to enter the Romanian territory. In tabelul nr. 1 redam precipitatiile cazute n
Table 1 renders the precipitation fallen in Oltenia Oltenia n intervalul 16.08.2005 ora 09 - 17.08.2005
in the interval August 16™ 2005, 09 a.m. — August 17" ora 09. Cea mai mare parte a acestor cantitati a cazut
2005, 09 a.m. Most of those amounts fell in a 12-hour intr-un interval de 12 ore, ploile devenind intense
interval, rainfalls becoming intense after 08 a.m.LT. dupa ora 08 (OVR), cand la Craiova ploaia torentiala
At that hour, in Craiova, the torrential rain was a fost Tnsotita de Tntunecarea intensa a cerului, care a

accompanied by remarkably intense sky darkening, fortat conducatorii auto sa aprinda farurile, iar in
which forced drivers to light the headlights, whereas locuinte s-a folosit iluminatul electric. Tn intervalele
electric lights were lit indoors. Between the “rounds” dintre ,reprizele” de ploaie a stralucit soarele. Tn
of rain, the sun shone. One could feel “warmth” timpul ploii se simtea ca ,,este cald”, iar apa cazuta
during rainfalls, and the rain water was also “warm”, din ploaie era de asemenea ,,calda”, nu crea impresia
without creating the impression of “cold rain”. de ,,ploaie rece”.

In several settlements in Oltenia, precipitation Tn cateva localitati din Oltenia, precipitatiile cazute au
fell in insignificant amounts, as for instance at fost nesemnificative, ca de exemplu la Calafat 7,6 I/m?.
Calafat — 7.6 I/sq m. Graficul precipitatiilor cazute in Oltenia Tn data de
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Figure 5 shows the growth tendency from 15 si 16.V111.2005 (Fig. 5) pune in evidenta tendinta
northwest to southeast of the precipitation fallen in de crestere a acestora de la nord-vest spre sud-est.
Oltenia on August 15" and 16™, 2005.

Table no. 1/ Tabelul nr. 1
Precipitation fallen in Oltenia, between August 16™ 2005, 09:00 a.m. and August 17" 2005, 09:00 a.m. /
Precipitatiile cazute Tn Oltenia, in intervalul 16.08.2005 ora 09 - 17.08.2005 ora 09:00 a.m.

Station/post Amount Station/post Amount
Crt. no (county ) I/sgm Crt. no (county) I/sgm
1 Craiova (DJ) 62.2 37 Dr.-Tr. Severin (MH) 15.2
2 Bailesti (DJ) 33.8 38 Balta (MH) 24.4
3 Bechet (DJ) 42.2 39 Prunisor (MH) 32.0
4 Amarastii de Jos (DJ) 62.4 40 Tg.Jiu (GJ) 30.2
5 Cetate (DJ) 17.1 41 Apa Neagra (GJ) 17.6
6 Melinesti (DJ) 55.6 42 Polovragi (GJ) 68.2
7 Negoiesti (DJ) 62.5 43 Tg. Logresti (GJ) 59.9
8 Albesti (DJ) 58.0 44 CELEI (GJ) 28.6
9 Breasta (DJ) 98.0 45 Sadu (GJ) 28.6
10 Filiasi (DJ) 27.0 46 Baia de Fier (GJ) 52.6
11 Podari (DJ) 63.6 47 Runcu (GJ) 314
12 Zaval (DJ) 35.8 48 Stolojani (GJ) 28.5
13 Dragoia (DJ) 73.0 49 Godinesti (GJ) 42.5
14 Goicea (DJ) 63.4 50 Tg. Carbunesti (GJ) 38.9
15 Afumati (DJ) 68.8 51 Rovinari (GJ) 325
16 Racari (DJ) 23.2 52 Matasari (GJ) 21.0
17 Slatina (OT) 31.0 53 Turburea (GJ) 354
18 Caracal (OT) 70.8 54 Turceni (GJ) 38.1
19 Visina (OT) 43.8 55 Moi (GJ) 334
20 Corabia (OT) 28.0 56 Nistoresti (GJ) 90.0
21 Resca (OT) 37.8 57 Rm. Valcea (VL) 48.8
22 Maruntei (OT) 61.0 58 Dragasani (VL) 66.6
23 Strejesti (OT) 26.0 59 Voineasa (VL) 55.4
24 Plesoiu (OT) 49.2 60 Ob. Lotrului (VL) 26.8
25 Corbu Buzesti (OT) 32.0 61 Greblesti (VL) 49.6
26 Valeni (OT) 81.0 62 Valea lui Stan (VL) 25.7
27 Potcoava (OT) 36.0 63 Valea Cheii (VL) 58.5
28 Obérsia (OT) 32.0 64 Vaideeni (VL) 79.0
29 Cazanesti (OT) 62.5 65 Otesani (VL) 69.8
30 Draganesti Olt (OT) 73.6 66 Babeni (VL) 110.0
31 Bals (OT) 88.7 67 Sirineasa (VL) 120.0
32 Zlatarei (VL) 77.0 68 Salatruc (Ag.) 39.0
33 Rosiile (VL) 64.6 69 Milcoiu (VL) 63.0
34 Berbesti (VL) 75.6 70 Lapusata (VL) 725
35 Zatreni (VL) 62.5 71 Titesti (VL) 321
Media/Average
36 Calimanesti (VL) 30.5 Total 3606.7 50.8
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Fig. 5. Precipitation fallen in Oltenia on August 15" and 16™, 2005 (Source: processed data, Table no. 1) /
Graficul precipitatiilor ciazute in Oltenia in data de 15 si 16.V111.2005 (Sursa: date prelucrate, Tabel nr. 1)
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Hydrological effects in Oltenia

As a consequence of the flow of important water
volumes on the slopes, the flood on the rivers was
rapid and the effects have been described above. Such
an example is offered by the hydrological situation on
the Teslui stream, at the Calugarei hydrometric station
(Table no. 2).

Usually, the levels of this stream are around the
value of 40 cm, being much reduced during the
drought periods, because of the draining phenomena
on its tributaries.

It can be noticed (Fig. 6) that during 12 hours, the
levels increased very rapidly, reaching values that
were five times higher than the normal of the period.
The decrease of the flow was realised during 4 days
(Table no. 2), while the maximum flow stage lasted
3.5 days. This shows the fact that, during the two
rainy days, in the catchment area of this stream
(upstream Calugarei) there fell remarkably high
precipitation quantities.

Efecte hidrologice in Oltenia

Inundatiile pe réuri au fost rapide ca urmare a
scurgerii unor mase mari de apa de pe versanti, iar
efectele au fost descrise mai sus. Exemplificim un
astfel de efect cu situatia hidrologica de pe raul Teslui,
la postul hidrometric de la Calugarei (Tabelul nr. 2).

Tn mod obisnuit, cota acestui rau se situeaza in
jurul valorii de 40 cm, iar in perioadele de seceta
cotele sunt mult mai mici din cauza fenomenelor de
secare pe afluentii sai.

Se observa (Fig. 6) ca n decurs de 12 ore
cresterea cotei a fost rapida, ajungand la valori de
aproape cinci ori mari decit normalul perioadei.
Atenuarea scurgerii s-a facut pe parcursul a 4 zile
(Tabel nr. 2), iar faza scurgerii maxime a durat 3,5
zile. Aceasta arata ca in bazinul hidrografic al
acestui rau (in amonte de Calugarei), in timpul
celor doua zile de ploaie au cazut cantitati de
precipitatii deosebit de mari.

Table no. 2/Tabelul nr. 2
The levels of the Teslui stream, at the 200 =
Calugarei hydrometric station, Tl i
between August 15" and 20", 2005/ 15U ] e —
Cotele raului Teslui, la postul 140 i S s
hidrometric Calugarei, in intervalul £ 120 7 \
15-20.V111.2005. 2 100 /
=« B0

Date/ Hour/ | Level/ R /.‘; \\‘

Data Ora Cota 40 = [
August 15" 2005 18 40 20
August 16" 2005 6 45 o :
August 16" 2005 12| 100 18 6 12 18 6 12 18 6 12 6 12 18 6
August 16™ 2005 18 190
August 17 2005 6 170 s
August 172 2005 12 150
ﬁﬁgﬂzt gm ;882 12 128 Fig. 6L The flow hydrograph in level values on ttne Teslutih stream, at the
August 18" 2005 12 150 Cilugarei hydrometric station, between August 15 and 20™, 2005 (Source:
August 107 2005 6 140 proce_ssed data, Table no. _2)/ _ _ -
August 197 2005 12 90 Hidrograful scurgerii in valori de cote pe rédul Teslui, la statia
August 19" 2005 18 50 hidrometrici de la Calugarei, Tn perioada 15-20.VII1.2005 (Sursa: date
August 20™ 2005 6 40 prelucrate, Tabel nr. 2)

At whole country level, flooding and destruction
inflicted by the rains caused by this synoptic situation
continued until August 21% 2005, when 16 people
were reported dead, 1,473 others had been evacuated,
517 settlements were flooded, along with more than
11,000 households and 9,000 people were working to
restore the infrastructure destroyed by flooding.

Observation: In Mischii commune, there are two
villages named Munteni and Motoci, settled after 1900,
the inhabitants of which were from other parts of the
country; they bought plots, so as to settle close to the town
of Craiova. That is why, local people, whose forefathers
had been living there from old times, named the newly
settled ones “foreigners”. The villages in question are
located in the lowest area of the commune, often flooded
after torrential rains. It is noteworthy that no descendant
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La nivelul intregii fari, inundatiile si distrugerile
produse de ploile provocate de aceasta situatie
sinoptica au continuat pana in data de 21.08.2005,
cand bilantul pagubelor era: 16 morti, 1.473 persoane
evacuate, 517 localitati inundate, peste 11.000 de
gospodarii inundate, peste 9.000 de persoane lucrau la
refacerea infrastructurii distruse de inundatii.

Observasie: Tn comuna Mischii exista doui sate
denumite Munteni si Motoci, care au luat fiinta dupa
anul 1900 si ai caror cetateni au provenit din oameni
veniti din alte parti ale tarii; acestia au cumparat
terenuri Tn scopul de se aseza aproape de Craiova,
motiv pentru care localnicii, ai caror stramosi au locuit
aici Inca din cele mai vechi timpuri, Ti numesc
,Striinasi”. Aceste sate sunt plasate pe arealul cel mai
jos al comunei si care este deseori inundat in urma



of the ancient locals has built his house in those two
villages. This is self-speaking about the importance of
knowing the specific of the area. This observation is valid
for many settlements throughout the country, where
locals, knowing the specificity, do not neglect it, even
though flooding events are rare.

5. Conclusions

The torrential rains fallen in Oltenia in the interval
August 16™ 2005, 00 UTC - 6:00 p.m. UTC were
significant, in some cases exceeding the mean
monthly amounts.

In the area affected by the torrential rainfalls, the
mean precipitation amount was 50.8 I/sq m.

The area where those precipitation fell was very
large and the inflected damages considerable.

The largest precipitation amounts were recorded in
the Getic sub-Carpathians. Along the Luncavat rivulet,
at Sirineasa (in Vélcea county), a seriously affected
settlement, the precipitation amount fallen was the
largest during this rainy period (120 I/sq m, as shown
in Table no. 1) Close to Babeni (a locality also affected
by flooding), at the outlet of the Bistrita rivulet into the
Olt river, 110 I/sqg m were recorded. In the
hydrographic basins of the Amaradia and the Oltet
rivers and of the Luncavat rivulet, precipitation fell in
very large amounts (60 -120 I/sg m).

This type of synoptic situations was frequent in:
1897, 1912, 1914, 1915, 1925, 1940, 1949, 1952, 1953,
1955, 1970, when exceptionally high precipitation
amounts were recorded in the South of the country.

The archive with synoptic data and maps suggests
an occurrence frequency of these types of situations
yielding heavy, torrential rainfalls of one such year in
50 and during such a year rainy periods may repeat 4
to 6 times.

This frequency is also valid for Oltenia.

Octavia Bogdan (1999) showed that the rainy periods
in Romania may expand, with some interruptions, to 5
consecutive semesters, which has been ascertained by
the weather evolution after 17" of July 2002, when this
rainy period started in our country.

The year 2005 is a particularly rainy one, with
precipitation causing flooding over wide areas. The
value of the damages exceeded that of 1970.
Documents in Banat, referring to Cruceni village,
which was destroyed on the April 16" — 18" 2005,
show that it had been placed in the present location
following a flooding that destroyed it in 1890 in a
different location, which suggests a frequency of one
in a century for the torrential rains causing
catastrophic flooding in that part of the country. For
the eastern part of the country, the occurrence
frequency for such events is 3-4 times in a century.

As a hazardous climatic factor, the torrential rains
that cause massive flooding over wide areas are more
dangerous than the drought, because they affect the
environment, the infrastructure and the society,
through extensive destruction, repeated shortly, and
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ploilor torentiale. De notat ca nici un urmas al vechilor
localnici nu si-a construit casa Tn aceste doua sate, ceea
ce arata importanta cunoasterii specificului arealului
respectiv. Observatia este valabila pentru multe
localitati din tara, unde chiar daca inundatiile se produc
rar, localnicii care stiu acest fapt nu il neglijeaza.

5. Concluzii

Ploile torentiale cazute in Oltenia in intervalul
16.08.2005, ora 00 U.T.C. - 16.08.2005, ora 18
U.T.C. au fost inseminate, unele depasind cantitatile
medii lunare.

Tn arealul afectat de ploile torentiale, media
cantitatilor de precipitatii a fost de 50,8 I/m?.

Arealul acestora a fost deosebit de mare, iar
pagubele produse au fost considerabile.

Cele mai mari cantitati de precipitatii s-au
nregistrat in Subcarpatii Getici. Pe p&raul Luncavit,
la Sirineasa (jud. Valcea, localitate grav afectata)
cantitatea de precipitatii cazuta a fost cea mai mare
din acest interval cu ploi (120 I/m?, Tabelul nr. 1). Tn
apropiere la Babeni (localitate de asemenea afectata
de inundatii), la varsarea paraului Bistrita in Olt, s-au
nregistrat 110 I/m®. Tn bazinele hidrografice ale
réurilor Amaradia si Oltet si al paraului Luncavat
precipitatiile au fost deosebit de mari (60-120 I/m?).

Acest tip de situatii sinoptice a fost frecvent in
anii: 1897, 1912, 1914, 1915, 1925, 1940, 1949,1952,
1953, 1955, 1970, cand in sudul tarii s-au inregistrat
cantitati exceptionale de precipitatii.

Arhiva de date si harti sinoptice sugereaza o
frecventa de producere a acestor tipuri de situatii care
dau ploi torentiale mari, de un an deosebit de ploios la
50 de ani, iar Tn decursul unui astfel de an,
repetabilitatea poate fi de 4-6 ori.

Aceasta frecventa este valabila si pentru Oltenia.

Octavia Bogdan (1999) arata ca perioadele
ploioase Tn Roménia se pot fintinde, cu unele
intreruperi, pana la 5 semestre succesive, fapt
confirmat de evolutia vremii dupa data de 17 iulie
2002, cand a Tnceput aceastd perioada ploioasa din
tara noastra.

Anul 2005 este un an deosebit de ploios, in care
precipitatiile cazute au provocat inundatii pe suprafete
intinse, pagube a caror valoare a depasit pe cele din
1970, iar documentele din Banat referitoare la satul
Cruceni, care a fost distrus in intervalul 16-18 aprilie
2005, arata ca acest sat a fost amplasat pe actualul loc
ca urmare a unor inundatii ce I-au distrus Tn anul 1890
pe un alt amplasament, ceea ce sugereaza o frecventa
de una la un secol pentru ploile torentiale care produc
inundatii catastrofale n aceasta parte a tarii, iar in est,
de 3-4 la un secol.

Ca fenomen climatic de risc, ploile torentiale care
produc inundatii masive pe areale extinse, sunt mai
periculoase decét seceta, deoarece afecteaza mult mai
profund mediul, infrastructura si societatea prin
distrugerile masive si repetate in scurt timp si mai ales
prin distrugerea rezervelor alimentare, a fantanilor, a



mostly through the destruction of the food supplies,
the wells, the possibilities to supply drinkable water
and of all utilities.

The torrential rains fallen during very rainy, repeated
periods, that have been affecting our country and not
only, in the spring and summer of 2005 ascertain the
climate change that affects the whole planet.

E. Otetelisanu, (1928) gave the name of the
Europeean Summer Monsoon to such a synoptic
situation, in which the moist and cold mP air masses
circulate at the periphery of the Azores High, towards
the Eastern Europe, while in the Mediterranean Sea,
the cyclone formed causes the advection of the warm
and moist mT air masses towards Romania, leading to
important precipitation on extended surfaces, with
torrential character, in remarkably high quantities and
with catastrophic effects outside the Carpathians,
from Oltenia to Moldavia. Other countries, besides
Romania, were affected by this heavy precipitation:
Serbia, Bulgaria, Turkey, Moldavia and, starting with
July 15™ 2005 Ukraine etc.

The synoptic situation is characterized by insidious
evolution, persistence and oscillation in time,
depending on the extent and the development of the
Azores High. The meteorological and the
hydrological effects caused by this precipitation have
a large range of variability, determined by the
interaction of the Azores High with the depression
areas developed at its periphery. Due to the massif
carriage of moist air and to the interaction with the
relief, the maximum intensity of the precipitation
phenomena has a frequency of one to 50 years.

tuturor utilitatilor.

Ploile torentiale cazute in intervale deosebit de
ploioase, repetate, care au afectat tara noastra si nu
numai in primavara si vara acestui an (2005) sunt o
confirmare a schimbarilor climatice, ce afecteaza
ntreaga planeta.

O astfel de situatie sinoptica, in care masele de aer
mP umede si racoroase circula la periferia
Anticiclonului Azoric, spre Europa de Est, iar in
Marea Mediterana ciclonul format produce advectia
maselor de aer cald si umed, de tip mT spre Roméania,
determindnd ploi abundente pe areale extinse, cu
caracter torential cu cantitati deosebit de mari si cu
efecte catastrofale in exteriorul arcului Carpatic, din
Oltenia si pana in Moldova, a fost numita de E.
Otetelisanu, (1928) musonul de vara European.
Aceste precipitatii mari au afectat nu numai Romania
ci si alte tari: Serbia, Bulgaria, Turcia, Republica
Moldova si, incepand cu 15.07.2005, Ucraina etc.

Situatia sinoptica se caracterizeaza prin evolutie
insidioasa, persistenta si oscilatie Tn timp, Tn functie
de extinderea si dezvoltarea Anticiclonului Azoric.
Efectele meteorologice si inclusiv cele hidrologice,
produse de aceasta au o0 mare plaja de variabilitate,
determinata de modul de interactiune al
Anticiclonului Azoric cu campurile depresionare
dezvoltate la periferia acestuia. Intensitatea maxima a
fenomenelor de precipitare, datorata transportului
masiv de aer umed si interactiunii cu relieful, are o
frecventa de una la 50 de ani.
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THE MONITORING OF RISK METEOROLOGICAL PHENOMENA IN REAL TIME, BY
MEANS OF NIMS APPLICATIONS

MONITORIZAREA FENOMENELOR METEOROLOGICE DE RISC IN TIMP REAL,

PRIN UTILIZAREA APLICATIILOR SIMIN

loan RALITA', Ancuta MANEA!

Abstract: As it is well known, people confront themselves with natural phenomena that can influence or
even condition their life and, in many cases, affect the economic and social activity. The meteorological
phenomena with rapid or violent appearance and evolution represent risk factors because of the negative
effects they trigger. The reduction of these effects and of the risk of casualties or only of material damages
represents a duty of the national meteorological services, as they must warn the population with regard to
the occurrence of such risk phenomena. This is why the permanent monitoring of the meteorological risk
factors is ensured by the system of meteorological stations organized in the meteorological net. The
measuring and observation programs include the quantitative and qualitative evaluation of these risk
phenomena, the transmission of the data to the local authorities and their stocking in data bases. The
meteorological stations in Oltenia, either automatic or classic, included in the activity programs and in the
softs they use certain monitoring and transmission procedures for the data about the risky meteorological

phenomena.

Key words: cross border cooperation, autmatic station, ALERT messages
Cuvinte cheie: cooperare transfrontaliera, statie automata, mesaje ALERT

Introduction

The net of meteorological stations from Romania
undergoes an intense process of modernization,
corresponding to the programs of weather watch or
research it develops or it will develop in the near
future. It is about the modernization of the systems of
data acquisition, of their transfer, stocking and
processing by means of an informational system. Thus,
we mention the endowment of the national net of
meteorological stations with integrated equipments
(automatic stations), performant radars, PCs, softs,
which ensure the acquisition, processing, stocking of
data, the editing, validation and transmission of the
messages. The new concepts regarding the activity of
the national net of meteorological stations inevitably
led to important changes in the methodology and
technology of the information.

All these investments aim at augmenting the
efficiency of the activity by increasing the data
circulation speed and their processing in real time.

The program «Climatic changes», which started
from «Global Climatic Observing System», developed
by WMO, supposes the processing of a huge data
volume. In order to properly capitalize the data, they
must be accessed rapidly and their quality must be

Introducere

Reteaua de statii meteorologice din Romania trece
printr-un intens proces de modernizare, corespunzator
programelor de supraveghere a vremii, de cercetare, pe
care le deruleaza sau pe care le va efectua in viitor.
Este vorba de modernizarea sistemelor de achizitie a
datelor, a transferului acestora, a stocarii si prelucrarii
lor in sistem informatizat. Tn acest sens poate fi
amintita  dotarea retelei nationale de statii
meteorologice cu echipamente integrate (statii
automate), radare performante, PC-uri, softuri care
asigura achizitia, prelucarea, stocarea datelor, editarea,
validarea si transmiterea mesajelor. Noile conceptii
privind activitatea retelei nationale de statii
meteorologice au condus inevitabil la schimbari
importante si in metodologia si tehnologia informatiei.

Toate aceste investitii au ca scop cresterea
eficientei activitatii, prin marirea vitezei de circulatie a
datelor si prelucrarea acestora in timp real.

Programul «Schimbari climatice», care are la baza
«Global Climatic Observing System», derulat sub
egida O.M.M., presupune prelucrarea unui volum de
date imens. Pentru ca datele sa fie valorificate
corespunzator, acestea trebuie si poatid fi accesate
rapid, iar calitatea lor trebuie sa fie mai presus de orice

! AR. National Meteorology Administration nr. 97, Sector 1, Bucuresti,

ioan.ralita@meteo.inmh.ro, ancuta.manea@meteo.inmh.ro
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obvious. Thus, we have to ensure certain essential
conditions, such as:

- representative data measured punctually;

- measuring precision;

- temporal and spatial validation;

- data rapid transfer;

- stocking of easily accessible data.

The action is supported by new observation and
measuring  methodologies and programs, new
procedures, and corresponding codes and soft products.

The National Integrated Meteorological System
(NIMS) is specially conceived in order to
simultaneously respond to the needs of many national
beneficiaries, the integration offering efficiency with
regard to costs and superior performances. NIMS
project ensured the modernization of the meteorological
national infrastructure, so that the weather and
hydrological forecast activities mainly contribute to life
and property protection in Romania. Among the
performances of NIMS, we mention: the rapid (10
minutes) and precise detection and spatial resolution of
1 sq km of the meteorological phenomena; the supply of
the meteorological information in a format compatible
with the one used by NATO, which is a technical
argument for the logistic integration in NATO; the
anticipation of floods (including the ones generated by
violent rains, torrents), of precipitation amounts
(including snow), of thunderstorms and gales; the
anticipation (18 minutes) of hail occurrence, thus
allowing its operative control; the anticipation of glazed
frost, fog and other phenomena which jeopardize
transports; the detection of turbulences (including the
clear turbulence), gusts, icing, electric discharges
(critical for aviation); the detection of the Black Sea and
the Danube state and of the critical phenomena for
traffic (meteorological conditions, waves parameters,
currents directions, visibility etc.); the incipient
detection of the smoke generated by forest fires; the
anticipation of the atmospheric pollution dispersion; the
achievement of the forecast in an open architecture,
easily adaptable to new requests and beneficiaries.

Description of NIMS components

Within the framework of NIMS, there were
developed, in SOP application (Surface Observation
Processing), many soft programs for the three levels
of meteorological data processing within the national
net: the meteorological station — SOP-LS (Local
Sensor) or Consoles, The Regional Services for
Weather Forecast — SOP RC (Regional Center) and
the National Center of Meteorological Forecast —
SOP NC (National Center). All the meteorological
data and information operations are made by means
of the NIMS soft, based on the applications
characteristic to each processing level. SOP-LS
represents a series of software modules, which
allows: the collection of meteorological data supplied
by the automatic station, the saving of the data in the
data base, the manual introduction of the visual
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suspiciune. Tn acest sens, trebuie asigurate cateva
conditii esentiale, si anume:

- reprezentativitatea datelor masurate punctual;

- precizia de masurare;

- validarea temporala si spatiala;

- transferul rapid al datelor;

- stocarea Tn baze de date usor accesibile.

Actiunea este Tnsotita de noi metodologii si
programe de observatii si masuratori, de proceduri noi,
de coduri si produse soft corespunzatoare.

Sistemul Meteorologic Integrat National (SIMIN)
este conceput sa acopere simultan nevoile a cat mai
multi beneficiari nationali, integrarea oferind eficienta
n ceea ce priveste costurile si performante superioare.
Proiectul SIMIN a asigurat  modernizarea
infrastructurii nationale meteorologice astfel incéat
activitatile de prognoza meteorologica si hidrologica
sa contribuie major la protejarea vietii si proprietatii n
Roménia. Dintre performantele proiectului SIMIN
putem aminti: detectarea precisa in timp scurt (10
minute) si rezolutie spatiali 1 km? a fenomenelor
meteorologice ; furnizarea informatiilor meteorologice
in format compatibil NATO, argument tehnic pentru
integrarea logistica cu NATO; anticiparea inundatiilor
(inclusiv produse de ploi violente, torenti), a
cantitatilor de precipitatii (inclusiv zapada), a orajelor
si vijeliilor; anticiparea (18 minute) producerii
grindinei, permitand combaterea ei operativa;
anticiparea poleiului, cetii si altor fenomene cu risc
pentru transporturi; detectarea turbulentei (inclusiv
turbulenta clard), rafalelor de vént, conditiilor de
givraj, descarcarilor electrice (critice pentru aviatie) ;
detectarea stdrii Marii Negre si a Dunarii si a
fenomenelor  critice  pentru  trafic  (conditii
meteorologice,  parametrii  valurilor,  directiile
curentilor, vizibilitatea etc.); detectarea incipienta a
fumului incendiilor forestiere; anticiparea dispersiei
poluarii  atmosferice; realizarea prognozei Tntr-o
arhitectura deschisa, adaptabila la noi cerinte si noi
beneficiari.

Descriere componente SIMIN

Tn cadrul proiectului SIMIN au fost dezvoltate in
cadrul  aplicatiei SOP  (Surface  Observation
Processing), mai multe programe soft pentru cele trei
niveluri de procesare a datelor meteorologice n
reteaua nationala: statia meteorologica — SOP-LS
(Local Sensor) sau Console, Serviciile Regionale de
Prognoza a Vremii — SOP RC (Regional Center) si
Centrul National de Prognoze Meteorologice — SOP NC
(National Center). Toate operatiunile cu date si
informatii meteorologice se efectueaza prin intermediul
softului SIMIN, pe baza aplicatiilor specifice fiecarui
nivel de procesare. SOP — LS reprezinta o serie de
module software ce permite: colectarea datelor
meteorologice de la statia automata, salvarea datelor in
baza de date, introducerea manuala de catre observator
a observatiilor vizuale, corectarea datelor - asigurand
astfel calitatea datelor transmise, vizualizarea datelor



observations by the observer, the correction of the
data, thus ensuring the quality of the sent data, the
visualization of the data both graphically and in
tables, the periodical recording and compaction of the
data, establishing the functioning state of the
automatic station sensors, the transmission of all the
data at SOP-RC level.

The main features of NIMS bring to the increasing
of the weather permanent monitoring efficiency. The
system allows the meteorological phenomena
displaying an evolution and manifestation forms that
puts them in natural risks classes be emphasized in real
time and the geographical regions they develop in be
warn in due time.

The system allows an easy interfacing with the
strategic or occasional users on quite diverse
communication lines. The analysis of the risk
phenomena can be made by using the graphical
functions (Fig. 1).

One of the most important functions of the NIMS
SOP applications is that of validating the data they
receive or transmit. The validation criteria act as limits
or correlation intervals and algorithms. There are five
types of algorithm validations:

- phenomena - wind, visibility, cloud amount,
humidity, temperature;

- phenomena — precipitation;

- warnings — type of ALERT diagnostic (warning,
aggravation, red meteor, amelioration) — thresholds;
types of phenomena, clouds, visibility, special groups,
occurrence data;

- meteorological phenomena from the special groups;

- cloud amount (total and lower).

A meteorological phenomenon that affects the
people’s life and goods enters in the category of
meteorological phenomena generating meteorological
risks. Not all the phenomena reach the risk limits; thus,
there were selected the following phenomena for the
diagnostic warning regime: wind (average speed, gust),
dust and sand blowing, horizontal visibility, ceiling,
cloud amount, atmospheric precipitation, ice deposition,
drifting snow, thunderstorm, hail, gale, spout.

When dangerous phenomena occur, the promptness
and the exactness of the data transmitted to the decision
factors are very important. By introducing the automatic
stations in the national net, the monitoring possibilities of
highly risky meteorological phenomena widened a lot.
Thus, the ALERT diagnostic telegrams are rapidly
generated for finer thresholds than in the classical
system. As compared to the human observer, the
automatic station continuously registers the data and can
generate ALERT diagnostic messages for wind average
speed, which is not possible for a human observer.

Regional cooperation

It is well known that weather does not respect
administrative borders; it is about regions above which
it evolves and triggers the phenomena the society
confronts with. Consequently, we propose a project of
regional or cross-border cooperation. Figure no. 1

123

atat in format grafic cét si in format tabelar, arhivarea si
compactarea periodica a datelor, stabilirea starii de
functionare a senzorilor statiei automate, transmisia
tuturor datelor la nivelul SOP-RC.

Principalele caracteristici ale SIMIN converg catre
cresterea eficientei monitorizarii permanente a starii
vremii. Fenomenele meteorologice cu evolutii si forme
de manifestare care le aseaza in categoria de riscuri
naturale, pot, prin intermediul sistemului, sa fie
evidentiate in timp real, iar regiunile geografice n care
se manifesta sa fie prevenite din timp.

Sistemul permite o interfatare usoara cu utilizatorii
strategici sau ocazionali, pe linii de comunicatie din
cele mai diverse. Analiza fenomenelor de risc se poate
face prin utilizarea functiilor grafice (Fig. 1).

Una dintre cele mai importante functii ale
aplicatiilor SIMIN SOP este aceea de a valida datele
pe care le transmit sau receptioneaza. Criteriile de
validare actioneaza sub forma de limite sau intervale
de corelatii si de algoritmi. Se disting 5 tipuri de
validari algoritmi:

- fenomene - vant,
umezeala, temperatura;

- fenomene — precipitatii;

- avertizari — tip de ALERT diagnostic (avertizare,
agravare, meteor rosu, ameliorare) — praguri; tipuri de
fenomene, nori, vizibilitate, grupe speciale, date de
producere;

- fenomene meteorologice din grupe speciale;

- nebulozitate (totala si inferioara).

Un fenomen meteorologic care, In desfasurarea lui,
ajunge sa afecteze viata si bunurile oamenilor intra n
categoria fenomenelor meteorologice generatoare de
riscuri  meteorologice. Nu toate fenomenele prin
manifestarea lor, ajung sa atinga cote de risc, astfel ca
pentru regimul de avertizare diagnostic au fost selectate
urmatoarele fenomene: vant (viteza medie, rafald),
transport de praf, nisip, vizibilitate orizontald, plafonul
norilor, nebulozitate, precipitatii atmosferice, depuneri de
gheata, transport de zapada, oraj, grindina, vijelie, tromba.

In cazul fenomenelor meteorologice periculoase,
sunt foarte importante promtitudinea si exactitatea
datelor ce sunt transmise catre organele de decizie. Prin
introducerea n reteaua nationala de statii automate, s-au

vizibilitate, nebulozitate,

fenomenelor meteorologice cu grad ridicat de risc.
Astfel, telegramele ALERT diagnostice sunt generate
rapid si pentru praguri mult mai fine decat in sistemul
clasic. Fata de observatorul uman, statia automats,
nregistrand continuu datele, poate si genereze mesaje
tip ALERT diagnostic de vant viteza medie, lucru ce nu
este posibil pentru un observator uman.

Cooperare regionala.

Este cunoscut faptul ca in evolutia ei, vremea nu
tine seama de frontiere administrative ci de regiuni
deasupra carora evolueaza si determina fenomenele cu
care se confrunti societatea. In aceste sens, propunem
un proiect de cooperare regionald sau transfrontaliera.
Tn Figura 1 sunt prezentate grafic si pozitionate



graphically renders the geographical locations of the
meteorological stations within Romania and Bulgaria.

geografic statiile meteorologice de pe teritoriul
Roméniei si al Bulgariei.
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Fig. 2 The flux scheme / Schema de flux

As some of the most violent meteorological
phenomena that produce material damages display a
rapid evolution and affect small surfaces, the
information and data transfer between the two
countries, as a regional exchange, may reduce their
negative effects.

The specialized forecasts, at reduced temporal and
spacial scales, may and have to allow people’s
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Deoarece unele dintre fenomenele meteorologice
violente, care produc adesea pagube materiale, au nu
numai o evolutie rapida, scurta ca durata, dar si
limitata in spatiu, transferul de informatii si date intre
cele doua tari, sub forma de schimb regional, poate
reduce efectul negativ al acestora.

Prognozele specializate, la scari temporale si
spatiale reduse, pot si trebuie sa permita alertarea



warning with regard to the appearance of specific
aero-synoptic conditions able to generate dangerous
phenomena.

In such a region, cooperation may be achieved by
the adaptation of the two measuring systems and by
the data exchange in real time.

In the present case, the Romanian meteorological
stations of Turnu Magurele, Alexandria, Giurgiu,
Zimnicea, Oltenita, and Calarasi and the Bulgarian
meteorological stations of Avistov, Ruse, and Silistra
were included in such cross-border cooperation.

The data exchange would allow more efficient
measures in case of pollution, as there function atomic
power stations, chemical plants and other economic units
that may discharge chemical elements in the atmosphere.

The created operative system may ensure the
transmission of alert, climate messages for
homogenizing the data ranges, of now casting
forecasts for the snow cover, density and water
equivalent of snow, which are so important for the
hydrological forecasts.

Figures 2 and 3 render the routes on which the
meteorological data are transferred from the base unit,
the meteorological or rainfall stations, to the superior
and coordinating territorial units. NIMS allows the
connection to each and every step and the immediate
utilization of the gathered data.

populatiei la crearea conditiilor aero-sinoptice de
producere a fenomenelor periculoase.

Intr-o astfel de regiune, cooperarea se poate face
prin acomodarea celor doua sisteme de masuratori si
prin schimb de date Tn timp real.

In cazul prezentat, intr-o astfel de cooperare
transfrontaliera, au fost incluse statiille Turnu
Magurele, Alexandria, Giurgiu, Zimnicea, Oltenita si
Calarasi, de pe partea romaneasca si statiile Avistov,
Ruse si Silistra de pe malul bulgaresc al Dunarii.

Schimbul de date ar permite luarea de masuri
eficiente in situatiile de poluare, stiut fiind ca in
regiune functioneaza centrale atomoelectrice, uzine
chimice si alte unitati potential producatoare de
elemente chimice Tn atmosfera libera.

Sistemul operativ astfel creat poate asigura
transmiterea de mesaje alert, de mesaje climat, pentru
omogenizarea sirurilor de date, de prognoze de tip
now casting, de strat de zapada, densitate si
echivalent apa, atat de importante Tn previziunile
hidrologice.

Din Figurile 2 si 3 se observa traseele pe care
datele meteorologice sunt transferate, de la unitatea de
baza, statia sau postul meteorologic, la unitatile
teritoriale superioare si coordonatoare. SIMIN permite
conexiunea la oricare dintre trepte si utilizarea datelor
imediat ce au fost prelevate.
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Conclusions

It is hard to conceive the achievement of regional
projects without a reciprocal, rapid, precise and easy
informing with regard to development within cross-
border areas. The Danube River has always been
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Concluzii

Este greu de conceput astazi realizarea de proiecte
regionale fara o informare reciproca, rapida, precisa si
lesnicioasa Tn ceea ce priveste dezvoltarea Tn zonele
transfrontaliere.  Fluviul Dunarea s-a constituit



perceived as an important factor for the economic
activities. Regional cooperation in the field of
meteorology aims not only at the economic aspects,
but also at scientific, research aspects in the field. The
data exchange in real time may ease up the
achievement of specialized, climatologic studies, all
supporting the sustainable development and the
understanding of the mechanisms, which control
weather at a certain moment or during longer periods.

intotdeauna intr-un factor de impulsionare a
activitatilor economice. Cooperarea regionala 1n
domeniul meteorologiei vizeaza nu numai aspecte
economice, dar si aspecte stiintifice, de cercetare in
domeniu. Schimbul de date in timp real poate inlesni
realizarea de studii de specialitate, climatologice, toate
puse 1n slujba dezvoltarii durabile si a ntelegerii
mecanismelor care guverneaza starea vremii la un
moment dat sau pe perioade de interes.
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FLOODS ANALYSIS ON THE RIVERS IN THE EASTERN PART OF THE GETIC PIEDMONT

ANALIZA VIITURILOR PE RAURILE DIN ESTUL PODISULUI GETIC

Dan TANISLAV!

Abstract: The paper analyses the features and frequencies of the floods in the eastern part of the Getic
Piedmont. Thus, we analysed the hydrological data from 9 hydrometric stations (Milcoiu - Topolog,
Buzesti - Vedea, Ciobani - Cotmeana, Darmanesti - Raul Doamnei, Piscani - Raul Targului, Mioveni -
Argesel, Priboieni - Carcinov, Gura Foii — Potop, Malu cu Flori - Dambovita), in the period 1970-2000.
The majority of the floods occur in summer (40-45 percent from the total events) and in the spring (38-40
percent). In winter, there is registered 14-28 percent from the total floods, while in autumn the lowest
percentage of floods (4-8 percent). The highest floods produced in the years 1970, 1972, 1975, 1979,
1991, 1995 and 1996, with annual differentiations of the amplitudes from one hydrographic basin to

another.

Key words: flood, frequency, maximum discharge, safety level.
Cuvinte cheie: viitura, frecventa, debit maxim, cote de aparare.

For the eastern part of the Getic Piedmont (between
the Olt and the Dambovita rivers), the floods study
was realized by taking into account the first two
floods, for each year from the period 1970-2000. We
used the observations and measurements data
regarding the discharge from 9 representative
hydrometric stations: Milcoiu (on the Topolog river),
Buzesti (on the Vedea), Ciobani (on the Cotmeana),
Darmanesti (on the Raul Doamnei), Piscani (on the
Raul Targului), Mioveni (on the Argesel), Priboieni
(on the Cércinov), Gura Foii (on the Potop) and Malu
cu Flori (on the Dambovita) (Fig.1).

Genesis and frequency of the floods

Pluvial floods are predominant (70 percent) and
they occur during the warm season being generated by
torrential or long-lasting rains. Pluvial-nival floods
register a low frequency (30 percent); they occur
especially in spring, but sometimes they can take place
even in winter (Diaconu, Serban, 1994).

By analysing the frequency of floods on seasons
(Fig. 2), we may notice that most of them occur in
summer (40-45 percent from the total events) and in
spring (38-40 percent). In winter, there are 14-28
percent from the total studied floods, while in autumn
there is registered the lowest frequency (4-8 percent).
There are some exceptions: the hydrometric stations
Milcoiu (on the Topolog), Darmanesti (on the Raul
Doamnei), and Gura Foii (on the Potop), where the
floods frequency in autumn (11-16 percent) is equal or
even higher than in the winter.

With regard to the monthly frequency of the floods
(Fig. 3, Table 3), the most numerous events of this kind

! «“valahia” University, TArgoviste
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Pentru estul Podisului Getic (sectorul dintre Olt
si Dambovita), studiul viiturilor s-a realizat ludndu-
se in calcul primele doua viituri, pentru fiecare an,
din intervalul 1970-2000. S-au utilizat datele din
observatii si masuratori asupra scurgerii apei ce
provin de la 9 statii hidrometrice reprezentative:
Milcoiu (pe raul Topolog), Buzesti (pe raul Vedea),
Ciobani (pe raul Cotmeana), Darmanesti (pe Raul
Doamnei), Piscani (pe Raul Targului), Mioveni (pe
Argesel), Priboieni (pe réul Carcinov), Gura Foii
(pe raul Potop) si Malu cu Flori (pe raul
Démbovita) (Fig.1).

Geneza si frecventa viiturilor

Viiturile pluviale sunt predominante (70%) si apar
in sezonul cald al anului, fiind generate de ploile
torentiale sau cele de lunga durata. Viiturile pluvio-
nivale au o frecventa mai redusa (30%), Intalnindu-se
mai ales primavara, dar uneori pot avea loc si in timpul
iernii (Diaconu, Serban, 1994).

Analizand frecventa viiturilor pe anotimpuri (Fig.
2), se remarca faptul ca majoritatea se produc vara
(40-45% din totalul cazurilor) si primavara (38-40%).
larna s-au manifestat 14-28% din totalul viiturilor
examinate, Tn timp ce Tn anotimpul de toamna se
Tnregistreaza cele mai putine viituri (4-8%). Fata de
situatia mentionata, fac exceptie statiile hidrometrice
Milcoiu (pe Topolog), Darmanesti (pe Raul
Doamnei) si Gura Foii (pe Potop), unde frecventa
viiturilor din timpul toamnei (11-16%) este egala sau
chiar mai mare decét a celor de iarna.

Urmarind frecventa lunara a viiturilor (Fig. 3 si
Tabelul 3), cele mai numeroase evenimente de acest



are registered in May (20-28 percent) on the Raul
Doamnei, the Vedea, and the Cotmeana, in June (20-23
percent) on the Topolog and the Potop, in July (21
percent) on the Carcinov.

The lowest frequency of the floods occurs in
autumn, in September and October (on the Carcinov
there were not floods), while in November and
December, there were not registered floods at the
hydrometric stations on the Vedea river.

gen sunt fnregistrate Tn mai (20-28%) pe RA&ul
Doamnei, Vedea si Cotmeana, in iunie (20-23%) pe
Topolog si Potop, n iulie (21%) pe Céarcinov.

Cea mai redusa frecventd a viiturilor se ntalneste
toamna, Tn septembrie si octombrie (pe Carcinov nu
au fost viituri), iar in lunile noiembrie si decembrie
nu au fost Tnregistrate viituri la statiile hidrometrice
de pe Vedea.

Fig. 1 Hydrometric stations network/ Reteaua de statii hidrometrice
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Fig. 2 Seasonal frequency of the floods/ Frecventa anotimpuala a viiturilor
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Within the piedmont region, between the Olt and
the Dambovita, the highest floods occurred (Haraga,
Nitulescu, 1973; Zavoianu, Podani, 1977; Mustatea,
2005) in 1970, 1972, 1975, 1979, 1991, 1995, 1996,
and 2005, with annual differentiations of the
amplitudes from one hydrographic basin to another.

The flood from July 1970 affected especially the
hydrographic basin of the Vedea, that from July 1975
the Olt and the Arges basins, while that from June
1979, the middle basin of Arges. The maximum
discharge registered at those extreme events highly
exceeded the multiannual average discharges.
Therefore, on the Cotmeana river, at Ciobani, during
the floods of July 1970, the maximum discharge
reached 526 c.m. /s, about 440 times more than the
modulus discharge from this section. The Rancaciov
river registered a discharge of 200 c.m./s, about 790
times higher than the modulus discharge, at Gorganu
during the flood from July 1975.

Tn cadrul regiunii piemontane dintre Olt si
Dambovita, cele mai ample viituri s-au produs
(Haraga, Nitulescu, 1973; Zavoianu, Podani, 1977;
Mustatea, 2005) 1n anii 1970, 1972, 1975, 1979, 1991,
1995, 1996 si 2005, cu diferentieri anuale ale
amplitudinilor de la un bazin hidrografic la altul.

Viitura din iulie 1970 a afectat indeosebi bazinul
hidrografic al Vedei, cea din iulie 1975 bazinele
Oltului si Argesului, iar cea din iunie 1979 bazinul
mijlociu al Argesului. Debitele maxime inregistrate cu
ocazia unor asemenea evenimente extreme au depasit
cu mult debitele medii multianuale caracteristice
raurilor. Astfel, pe réul Cotmeana, la Ciobani, n
timpul viiturii din iulie 1970, debitul maxim a atins
526 m?3/s, de circa 440 de ori mai mare decét debitul
modul din aceastd sectiune. RAaul Rancaciov a
inregistrat la Gorganu in timpul viiturii din iulie 1975
un debit de 200 m3/s, de 790 de ori superior debitului
modul.

Fig. 3 Monthly frequency of the floods/ Frecventa lunara a viiturilor
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Table 1/ Tabelul 1

Monthly frequency of the floods/ Frecventa lunara a viiturilor (%)
F

Nr _ A qurometriq H med Month/ Luna

ert | River/Raul ;tlztr'g”m/etsrtga Eitrﬁlz) (m) I noofm v o [vo v v fvin x| x| x| xi
1. Topolog Milcoiu 427 894 2.9 2.9 44 74 19.1 | 235 | 118 | 74 5.9 4.4 5.9 4.4
2. Vedea Buzesti 495 303 5.1 231 | 103 [ 5.1 231 | 154 [ 128 | 0 0 5.1 0 0

3. Cotmeana Ciobani 444 325 6.1 184 | 122 | 6.1 204 | 8.2 143 | 2.0 2.0 2.0 4.1 4.1
4. R. Doamnei | Darminesti 566 1162 2.0 4.1 0 6.1 286 | 163 | 122 [ 122 | 20 6.1 4.1 6.1
5. R. Targului Piscani 843 825 2.8 8.3 2.8 111 [ 194 | 194 | 16.7 | 83 0 2.8 2.8 5.6
6. Argesel Mioveni 228 668 6.5 0 3.2 9.7 129 | 258 | 129 6.5 3.2 6.5 3.2 9.7
7. Carcinov Priboieni 75 458 3.6 7.1 143 | 143 | 107 | 179 | 214 3.6 0 0 3.6 3.6
8. Potop Gura Foii 196 348 5.6 3.7 5.6 185 | 16.7 | 204 | 13.0 3.7 3.7 3.7 3.7 1.9
9. Dambovita Malu cu Flori | 668 1182 3.3 0.0 3.3 5.0 21.7 | 20.0 | 183 10.0 5.0 5.0 1.7 6.7
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In 2005, the high quantities of precipitations from
January-May, July-September, and December, led to a
50-75 percent amount of precipitation higher than the
multiannual average (Dragota, 2006).

In May, the pluviometric regime was in excess
(more than 100 mm) in the South of the country, the
deviation of monthly precipitation quantities being 25-
50 percent higher than the multiannual average. It was
exceeded the highest quantity for May, at Slatina
meteorological station (162.3 mm), as well as the
maximum precipitation quantity in 24 hours, for May,
at the meteorological stations of Slatina (50.6 mm) and
Targoviste (137.6 mm).

There were significant floods and inundations on
the rivers: the Vedea (at Buzesti, maximum discharge
reached 226 c.m. /s, the third value from the entire
multiannual observations series), the Valsan, the
Déambovita, the Carcinov, the Pauleasca.

Tn anul 2005, cantitatile excedentare de precipitatii
din lunile ianuarie-mai, iulie-septembrie si decembrie,
au facut ca regimul pluviometric anual sa prezinte un
excedent de 50-75%, fata de media multianuala
(Dragota, 2006).

Tn luna mai, regimul pluviometric a fost excedentar (au
depasit 100 mm) in sudul tarii, abaterea cantitatii lunare de
precipitatii fata de media multianuala fiind de 25-50%. A
fost depasita cea mai mare cantitate de precipitatii a lunii
mai, la statia meteorologica Slatina (162.3 mm), precum si
cantitatea maxima de precipitatii cumulata in 24 de ore,
pentru luna mai, la statiile meteorologice Slatina (50.6
mm) si Targoviste (137.6 mm).

S-au produs viituri si inundatii Tnsemnate pe
raurile: Vedea (la Buzesti, debitul maxim a atins 226
m’/s, a treia valoare din intreg sirul de observatii
multianuale), Valsan, Dambovita, Carcinov,
Pauleasca.

Table 2/ Tabelul 2

Maximum discharges characteristic to the greatest floods /
Debitele maxime caracteristice celor mai mari viituri

Nr _ Hyd_rometric _
crt. River/ Raul st_atlon/ _ Statia Q max (md/s) Date/ Data
' hidrometrica

1. Olt Ramnicu Valcea 2134 04.07.1975
2. Olt Slatina 2440 03.07.1975
3. Topolog Milcoiu 405 10.05.1973
4. Vedea Chilia 73 02.07.1975
5. Vedea Buzesti 412 05.07.1970
6. Plapcea Sinesti 158 04.10.1972
7. Cotmeana Richitele 156 05.07.1970
8. Cotmeana Ciobani 526 05.07.1970
9. Arges Curtea de Arges 213 29.06.1967
10. Arges Pitesti-Pod 696 11.03.1955
11. Arges Pitesti-Strand 1950 02.07.1975
12. Valsan Malureni 177 02.07.1975
13. Raul Doamnei Darmanesti 305 02.07.1975
14. Raul Targului Piscani 543 22.06.1979
15. Argesel Mioveni 280 02.07.1975
16. Rancaciov Gorganu 200 02.07.1975
17. Carcinov Priboieni 113 03.07.1991
18. Potop Gura Foii 346 11.10.1972
19. Dambovita Malu cu Flori 500 02.07.1975

Characteristic elements of the floods

The assessment of the characteristic elements of
flood waves (maximum discharge, increasing time of
flood, decreasing time, total time, shape coefficient)
has a great importance and major practical
implications, as by statistical processing we can obtain
the quantitative evaluations and forecasting of extreme
hydrological events. The characteristic elements of
flood waves are greatly influenced by the spatial
factors of the basins and river systems, especially by
the length and declivity of the water courses, by the
altitude and average declivity of the catchment basins.

Flood duration is an important element, which
determines its effects. River length, as well as the
surface of the basin, directly influence the total time of
a flood. The aspect of the connection curve between
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Elementele caracteristice viiturilor

De o deosebita importanta si cu implicatii practice
majore este cunoasterea elementelor caracteristice ale
undelor de viitura (debitul maxim, timpul de crestere
al viiturii, timpul de descrestere, timpul total,
coeficientul de forma), care prin prelucrare statistica sa
permita evaluari cantitative si prognoze ale
evenimentelor  hidrologice extreme. Elementele
caracteristice ale undelor de viiturd sunt influentate
intr-o masura considerabila de factorii spatiali ai
bazinelor si retelei hidrografice, findeosebi de
lungimile si pantele cursurilor de apa, altitudinea si
panta medie a bazinelor de receptie.

Durata viiturii este un element important de care
depind efectele pe care le pot genera. Lungimea raului
influenteaza Tn mod direct timpul total de manifestare



the total time and the average altitude of the basin
indicates that the flood duration diminishes as the
altitude increases. The total average time of the flood
varies between 132 hours at Piscani (on the Raul
Targului), 207 hours at Gura Foii (on the Potop), 265
hours at Darmanesti (on the R&ul Doamnei) and at
Ciobani (on the Cotmeana) and 334 hours at Milcoiu
(on the Topolog).

The total maximum duration of the floods varies
according to the size and shape of hydrographic basin
between 318 hours on the Raul Targului (at Piscani
hydrometric station, in August 1997), 398 hours on the
Potop (Gura Foii, in November 1985), 504 hours on
the Vedea (Buzesti, October 1972) and 947 hours on
the Topolog (Milcoiu, in May 1991).

Territorial ~ differentiations imposed by the
character of the precipitation and by the
morphometric features of the basin can be also
noticed when we analyse the increasing time of the
floods, another important element, which induce the
way they manifest. The increasing time of the floods
is directly proportional to the ratio between the river
length, radical of its slope, and the watercourse
length. The average increasing time enhances from
40-42 hours on the Raul Targului and the Vedea, to
64-66 hours on the Cotmeana and the Carcinov, to 75
hours on the Potop and 89 hours on the Topolog.

a viiturii, la fel ca si suprafata bazinului de receptie.
Aspectul curbei de legatura dintre timpul total si
altitudinea medie a bazinului indica faptul ca durata
viiturii se micsoreaza pe masura ce altitudinea creste.
Timpul mediu total de manifestare a viiturii oscileaza
ntre 132 de ore la Piscani (pe Raul Targului), 207 ore
la Gura Foii (pe Potop), 265 de ore la Darmanesti (pe
Raul Doamnei) si la Ciobani (pe Cotmeana) si 334 de
ore la Milcoiu (pe Topolog).

Durata totala maxima a viiturilor oscileaza Tn
functie de marimea si forma bazinului hidrografic,
avand valori intre 318 ore pe Raul Targului (la statia
hidrometrica Piscani, Tn august 1997), 398 ore pe
Potop (Gura Foii, Tn noiembrie 1985), 504 ore pe
Vedea (Buzesti, octombrie 1972) si 947 ore pe
Topolog (Milcoiu, Tn mai 1991).

Diferentierile teritoriale impuse de caracterul
precipitatiilor si caracteristicile morfometrice ale
bazinului se observa si cand se analizeaza durata de
crestere a viiturilor, un alt element important de care
depinde modul de manifestare al acestora. Timpul de
crestere a viiturilor este direct proportional cu raportul
dintre lungimea rdului, radicalul pantei sale si cu
lungimea cursului de apa. Timpul de crestere mediu
se mareste de la 40-42 de ore pe Réaul Targului si
Vedea, la 64-66 de ore pe Cotmeana si Carcinov, la
75 de ore pe Potop si 89 de ore pe Topolog.

Table 3/ Tabelul 3

Characteristic elements of the floods / Elementele caracteristice ale undelor de viitura

Nr. River / Raul Hydrometric station/ F (km?) Hmed| Q max. Q max.abs. | Tcr.med. | Tdescr. |T tot. med.| g max. med.
crt. Statia hidrometrica (m) | med. (m¥s) (m%ls) (ore) med. (ore) (ore) (I/s-km?)
1. |Topolog  |Milcoiu 427 | 894 60.0 (quga) 89 245 334 140

2. |Vedea Buzesti 495 303 85.1 (0;1%0) 42 159 201 171

3. [Cotmeana |Ciobani 444 | 325 84.9 (0?2,‘730) 64 201 265 191

4. |R.Doamnei |Diarmanesti 566 1162 68.5 (0"73(?35) 50 215 265 121
5. |R. Targului |Piscani 843 | 825 115 (oess“:gg) 40 92 132 136

6. |Argesel Mioveni 228 668 55.5 (038,(7)5) 42 200 242 243

7. |Carcinov Priboieni 75 458 26.7 (O;L:Egl) 66 164 230 356

8. |Potop Gura Foii 196 348 57.4 (184:6732) 75 132 207 292

9. |Dambovita |Malu cu Flori 668 1182 93.9 (05935) 29 118 147 140

An important role in the floods analysis is played by
the water spreading time in the stream channel, which
depends on the river slope and depth, on the roughness
coefficient and the channel shape. Thus, there are the
following values of the spreading times: on the Olt
course, between Ramnicu Valcea and Slatina, 15 hours,
and on the Cotmeana valley course, between Richitele
and Ciobani, 5 hours, during the flood of October 1972;
on the Vedea valley course, between Chilia-Fagetel and
Buzesti, 5 hours, during the flood of June 1974.

In 2005, in almost all the months, there were
exceeded of the safety levels on the water courses, the
most important inundations being registered in the
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Un rol important Tn analiza viiturilor 1l are timpul
de propagare a apei in albie, ce depinde de panta si
adancimea raului, de coeficientul de rugozitate si de
forma albiei. Astfel, se constatda urmatoarele valori
ale timpilor de propagare: pe cursul Oltului, intre
Ramnicu-Valcea si Slatina, 15 ore, iar pe cursul vaii
Cotmeana, intre Richitele si Ciobani, 5 ore, n
timpul viiturii din octombrie 1972; pe cursul raului
Vedea, intre Chilia-Fagetel si Buzesti, 5 ore, in
timpul viiturii din iunie 1974.

Aproape 1n toate lunile anului 2005 s-au produs
depasiri ale cotelor de aparare pe cursurile de apa,
cele mai importante inundatii nregistrand-se in



period of March-September 2005, when there
occurred significant floods on most of the rivers, but
especially on the Vedea (MMGA, 2006).

In March, because of the snow layer thawing, heavy
rains and diminishing of ice formations, there occurred
important increases of the levels; on the Vedea, the
inundation level was exceeded (at Buzesti), both in
March and in June (Fig. 4). In July, there were
registered extremely great floods, being exceeded the
danger level on the Vedea and the inundation level on
the Valsan. In August, there were exceeded the danger
levels on the Vedea, the Dambovita, and the Pauleasca
(a tributary of the Raul Doamnei). In September, there
was exceeded the danger level on the Vedea and also
the inundation levels for the Cércinov and the
Pauleasca rivers.

intervalul martie-septembrie 2005, cand s-au produs
viituri Tnsemnate pe majoritatea raurilor, dar in
special pe Vedea (MMGA, 2006).

In luna martie, ca urmare a topirii stratului de
zapada, a precipitatiilor lichide cazute si a diminuarii
formatiunilor de gheata, s-au produs importante
cresteri de niveluri, cu depasiri ale cotei de inundatie
pe Vedea (la Buzesti). Tn luna iunie s-au Tnregistrat
depasiri ale cotei de pericol pe Vedea (fig. 4). Tn luna
iulie s-au Tnregistrat viituri deosebit de mari, fiind
depésite cota de pericol pe raul Vedea si cota de
inundatie pe raul Valsan. Tn luna august, au fost
depasite cotele de pericol pe raurile Vedea, Dambovita
si Pauleasca (afluent al Raului Doamnei). Tn luna
septembrie, a fost depasita cota de pericol pe raul
Vedea, precum si cotele de inundatii pentru raurile
Carcinov si Pauleasca.

Table 4 / Tabelul 4

Safety levels at the hydrometric stations in the eastern part of The Getic Piedmont/
Cotele de apirare la statiile hidrometrice din estul Podisului Getic

. . Surveying pole levels/

I(\:Irrt River/ Raul I;)t/g;rigmhfé:'g:r;zatﬂggl Cotele la miri (cm)
CA Cl CP
1. Topolog Milcoiu 155 240 310
2. Vedea Buzesti 300 350 450
3. Cotmeana Ciobani 150 250 300
5. Raul Doamnei Darmanesti 150 200 250
6. Raul Targului Piscani 80 130 220
7. Argesel Mioveni 200 300 350
8. Cércinov Priboieni 250 320 400
9. Potop Gura Foii 250 330 480
10. Dambovita Malu cu Flori 200 250 300

(CA —warning level/ cota de atentie, Cl — inundation level/ cota de inundatie, CP — danger level/ cota de pericol)

Fig. 4 The hydrograph of levels on the Vedea river at Buzesti hydrometric station/
Hidrograful nivelurilor de pe réul Vedea la statia hidrometrica Buzesti
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With regard to the characteristic elements of the
floods on the rivers from the eastern part of the Getic
Piedmont, during the analysed period, we can draw
certain conclusions. Thus, the average and absolute
maximum discharges increase at the same time with
the area of the basin, as well as the characteristic
average times. For the last ones, there is less
pronounced in the increasing phase and more
emphasized in the decreasing phase and for the total
duration. The specific average maximum discharges
slowly decrease with the increasing of basin area.
However, there are significant deviations from these
rules, according to the shape of the basin. Thus, on the
Raul Doamnei, there are registered values of average
and absolute maximum discharges almost equal with
those from the Potop river, although the area of the last
one is three times smaller, fact explained by the
different development of the hydrographic basins and
by the differentiations related to the supply sources.
There are also closed values of the absolute maxima
for the Raul Targului and the Cotmeana, although the
first one has a double basin area. But, by far, we notice
the Potop river, which registers an extremely high
value of the specific average maximum discharge.

The characteristic durations are almost the same for
the all the watercourses, except for the Raul Targului,
where the lower values are explained by the upper
basin area and course length.

Tn ceea ce priveste elementele caracteristice undelor
de viitura pe raurile din estul Podisului Getic, Tn
perioada analizata, se pot trage céteva concluzii.
Astfel, debitele maxime medii si absolute cresc odata
cu suprafata bazinului, precum si timpii medii
caracteristici. La acestia din urma este mai putin
pronuntata pe faza de crestere si mai accentuata pe
faza de descrestere si la durata totala. Debitele maxime
medii specifice se reduc usor odata cu cresterea
suprafetei bazinului. Exista totusi abateri semnificative
de la cele afirmate mai sus Tn functie de forma
bazinului. Astfel, pe Raul Doamnei se inregistreaza
valori ale debitelor maxime medii si absolute aproape
egale cu ale raului Potop, desi suprafata acestuia din
urma este de trei ori mai mica, fapt explicat prin
dezvoltarea diferita a bazinelor hidrografice si prin
diferentieri legate de sursele de alimentare. De
asemenea, valori apropiate ale maximei absolute se
regasesc la Raul Targului si Cotmeana, desi primul are
o suprafata de bazin dubla. Dar, de departe, se remarca
raul Potop, prin valoarea extrem de ridicata a debitului
maxim mediu specific.

Duratele caracteristice sunt aproximativ aceleasi
pentru toate cursurile de apia, cu exceptia Raului
Targului, unde valorile mai mici se explica prin
suprafata bazinala si lungimea cursului superior.
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THE HUNGARIAN MIGRATION REGIME:
FROM TALENT LOSS TO TALENT ATTRACTION*

REGIMUL EMIGRATIEI MAGHIARE:
DE LA PIERDEREA TALENTELOR LA ATRAGEREA TALENTELOR!

Mary REDEI?

Abstract: This paper would like to map the talent mobility situation of a new host immigration country.
Using our case, we will show an example of how the economic transition implicates the mobility. It can be
an exercise for how social values are recovered and calls attention to the need of an up-to-date human
capital. We all know how much slower progression is in the way of realization, than people are aware of;
it isworth learning that you can change your life, and in this way, you can be a different person.®

Key words: Hungarian migration, talent mobility, human capital
Cuvinte cheie: migratia maghiara, mobilitatea talentelor, capitalul uman

Introduction

When in your home country there is no need for
your skills, then there appears a so-called individual
under-investment in the human capital. (S. Oded
2004). Thiswas the case in the socialist period for four
decades. A strictly positive reason for migration to a
wealthier country is that the level of the human capital
is amuch faster channel to develop yourself. No doubt
about it, human capital can be developed by
international experience. Graduation, skill, ability,
and experience became complementary. From this
point of view, human mability is similar to capital
mobility. Nevertheless, what is new in the recent past?
There is a strong relation among them, which became
visible in relocation. The PMT (Professionals,
Managers and Technicians) mobility gives us
information and ideas about the mobility of firms.
Some of the researchers agree that the skill mobility
can be explored by monitoring the intentions of afirm.
The global economy cannot function without
professionals and permanent knowledge spin-off. In a
short period, the world became more comprehensive,
comparative, and corporative. Mobility of all kinds
of capital isessential. It isalearning process.

Finaly, | have been one of the researchers on
human mobility for the past four decades already.
However, | agree that the migration decision is a black
box in all minds and the firms' actions are even more.
Both are related to the management of issues in
different phases. In the case of global talent, we know

Introducere

Atunci cand Tn tara natald abilitatile unei persoane nu
sunt apreciate si folodte, gpare asa-numitul fenomen de
sub-investitie individuala in capitalul uman (S. Oded
2004). Aceasta a fost dtuatia timp de patru decenii ae
perioadel socidiste. Faptul ca nivelul ma ridicat a
capitalului uman este o cde mult ma rapida de
dezvoltare reprezinta unul din motivele pozitive pentru a
migra Tntr-o tard mai dezvoltata. Fara indoiaa, capitalul
uman poate fi dezvoltat prin experienta internationaa.
Absolvirea, indemanarea, abilitatea si experienta au
devenit complementare. Din acest punct de vedere,
mobilitatea umanda se aseamana cu mobilitatea
capitadurilor. Totusi, ce este nou Tn trecutul recent? Exista
0 legatura intrinseca, care s-a reflectat in re-localizare.
Mobilitatea PMT (Profesionisti, Manageri si Tehnicieni)
ne ofera informatii despre mobilitatea firmelor. Unii
cercetatori sunt de parere ca mobilitatea abilitatilor poate
fi cercetata monitorizand intentiile unei firme. Economia
globada nu poate functiona fara profesionisti si o
imbogatire permanenta a cunostintelor. Tntr-o perioada
scurtd, lumea a devenit ma  cuprinzitoare,
comparativi si corporativi. Mobilitatea tuturor
tipurilor de cepitd este esentida. Este un proces de
Tnvatare.

Am fost unul din cercetitorii care, in ultimee patru
decenii, au studiat mobilitatea umani. Dar sunt de acord ca
Tn minteaomului, decizia de amigraeste ca o cutie neagra,
iar actiunile firmelor chiar mai mult. Ambele sunt legate
de managementul problemelor in diferite faze. Tn cazul

! Paper presented on , The 4th international Conference on population geographies’, 10-13 July 2007, Hong Kong

2 maryredei @ludens.elte.hu Hungary Budapest, Eotvos L. University, Institute of Geography. The research was carried
out by OTKA/National Research Foundation support. Project number is T 049820.

3 During the socialist period on the wall of all school classrooms was hanging the text “ Learning, Learning, Learning”
said V. I. Lenin. But we, as students, did not mind so much, because in real life there were no more opportunities for those

who were highly educated.
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what people have done, what we can expect, and why
we offer them such a high salary.

For amoment, | would like to go back to the case of
a wedthier country. In the past two decades, the
economy shifted towards the low-paid countries.
Without the highly skilled, the relocation could not be so
competitive, because the conditions in such a country
would not reward their efforts. But during recruitment,
we notice that those who will be employed have aready
shown results in their mother country. That means that
the talented should go through the domestic ladder and
then, be a member of an international board, and
finaly a global posted worker. We call thisfirst period
internal brain drain (Rédel, 1994).

It is worth doing individual investment in our
brains, although the more affluent countries will profit
from it. More precisely, the firm, which is registered
temporarily in a given country, will profit. In the
literature in the field, most of the research is mixing
and advocating on a country level, although it should
be a company level. See the preference of the USA
immigration talking about the interest of the USA? In
many cases, the headquarters is located within the
country. A medium developed country could never
offer wider and better-paid opportunities for the
research activity. Thus, it is important to filter the
young students and offer them excellent conditions.
“Hungary is a small nation, but as far as brains are
concerned, it isamajor power” (Albert Szent-Gyorgyi,
discoverer of Vitamin C) (see the twelve Nobel prize
winners of Hungarian origin, Table 1). On the other
hand, in gene technology we were not able to provide
such good financia conditions as in the western
European countries (I. Gyapay in the Genomide
programme map 14.)

What is the task of the central government? Being a
partner in such an initiative as the Talentis project,
making a solid basic education, and then letting them
go out if the chance isthere?

Is that a new process? Or more talents, more
needs, and improved connected supply and demand?

In the 19" and 20" centuries, the peregrination
was, for the elite, a customary way to acquire
experience. The semi-skilled persons frequently went
to improve their professional skills in a different
country (Sz6gi, Hrubos, 2005). At the beginning of the
political changes in 1990, the expatriated elite of 1956
came back to profit from the new administration and
market business. The new government consisted of
highly qualified persons, who could communicate in a
foreign language after all. Those who were ready to
make an effort and had financial support started in the
private sector. In a short period, we have lost our best
brains in research, due to the missing trust; foreign
investors want to keep the R&D (Research and
Design) in their mother country, but we have not lost
them entirely for the future.
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talentului globd, se stie ce au facut persoanele, ce s34 s
asteptedeladesi deceli seofera un sdariu atét de mare,

Deocamdata as vrea si andlizez cazul unui stat mai
bogat. Tn ultimele doud decenii, economia s-a orientat
spre statele unde forta de munca este mai ieftina. Fara
persoanel e foarte bine calificate, relocdizareanu ar putea
fi atét de competitiva, deoarece datorita conditiilor dintr-
un astfel de stat, eforturile lor nu ar putea fi rasplatite. Tn
timpul procesului de recrutare, este evident ca persoanele
care urmeaza sa fie anggjate au avut deja rezultate in tara
natala. Asta inseamna ca 0 persoani talentata trebuie s
se airme ntéi pe plan locd, apoi sa devina membru al
unui comitet international, iar in final un lucrator
informat global. Aceasta prima perioada se numeste
brain drain intern (Rédei, 1994).

Orice investitie individuala Tn materia cenusie
merita, desi statele mai bogate vor fi cele care vor
profita. Mai exact, firma care este Tnregistrata
temporar intr-o anumita tara, va profita. Literatura
de specialitate este ambigud si pledeazd mai mult
pentru nivelul national, desi ar trebui la nivel de
companie. De exemplu, Tn SUA, se vorbeste depre
imigratie ca despre un interes al tarii. In multe
cazuri, sediul general este in tard. Un stat mediu
dezvoltat nu ar putea oferi niciodata oportunitati mai
multe si mai bine plitite pentru activitatea de
cercetare. Deci este important si se filtreze tinerii
studenti si sia li se ofere conditii excelente.
»Ungaria este o natiune mica, dar in ceea ce priveste
intelectul, este o putere majora” (Albert Szent-
Gyorgyi, descoperitorul Vitaminei C) (vezi cei 12
castigatori ai premiului Nobel de origine maghiara).
Tnsa pentru genetici, nu am putut oferi acelasi
sprijin financiar ca statele vest europene (I. Gyapay
n programul Genomide, harta 14).

Care este sarcina guvernului central? Sa fii partener
la o initiativd precum proiectul Talentis, si oferi a
educatie de baza solida, si apoi si ii lasi sa plece daca
li se ofera ocazia?

Este acesta un proces nou? Sau mai multe
talente, mai multe nevoi si cerere si oferti conexe
imbunatitite?

Tn secolele X1X si XX, peregrinarea a reprezentat,
pentru €lita, un mod comun de Timbogitire a
experientei. Persoanele semi-calificate  mergeau
frecvent intr-o tara straind pentru a profesa acolo
(Sz6gi, Hrubos 2005). La inceputul schimbarilor
politice din 1990, elita expatriata din 1956 s-a intors
pentru a profita de noua administratie si piata
afacerilor. Noul guvern era format din persoane cu
Tnalta calificare, care puteau comunica ntr-o limba
straina. Cei care au fost dispusi la efort si au avut
capital, au Tnceput Tn sectorul privat. Tntr-o scurti
perioada de timp, am pierdut cea mai buna materie
cenusie din domeniul cercetarii, datorita lipsei de
incredere; investitorii straini vor si pastreze C&D
(Cercetare si Design) in tara natala, dar pentru viior,
nu am pierdut Tn intregime.



Table 1/ Tabelul 1

Nobel prize winners of Hungarian origin or citizenship /
Castigatori ai Premiului Nobel de origine sau cu cetiatenie maghiara

Hungarian born or citizens/ Nascuti Tn Ungaria sau cu cetatenie maghiara

Name/ Nume ; Nobel-prize /
Birth / Nastere Desth / Deces Graduation/
vir Premiul Nobel
vear Place/ Locul Year Place / Locul TYDE/ Year |
anul anul Tipul Anul
Hungarian citizenship / Cetatenie maghiara
Szent-Gyorgyi 1893 | Budapest 1986 |WoodsHole (USA) | Biochemist/ Medical/ 1937
Albert
Biochimist Medical
Hevesy Gyorgy 1885 | Budapest 1966 | Freiburg (Németo.) Chemist/ Chemistry/ | 1943
chimist chimie
Kertész Imre 1929 | Budapest - - Writer/ scriitor | Literature/ | 2002
literatura
Hungarian born / Nascuti Th Ungaria
Lénérd Fllop 1862 | Bratislava 1947 | Messelhausen Chemist / Physics/ 1905
Germany chimist fizica
Békésy Gyorgy 1899 | Budapest 1972 | Honolulu (USA) chemist Medical/ 1961
physician / medicina
chimist fizician
Wigner Jené 1902 | Budapest 1995 | Princeton (USA) chemist Physics/ 1963
engineer fizica
/inginer chimist
Gébor Dénes 1900 | Budapest 1979 | London (UK) Electroengineer | Physics/ 1971
/ inginer fizica
electrician
Olah Gyorgy 1927 | Budapest - - Chemist / kémiai 1994
chimsit
Harsanyi Janos 1920 | Budapest 2000 | Berkeley(USA) Pharmacist/ kbzgazdasagi | 1994
farmacist

Source/ Sursa: Czeizler E 2003/.
TELLER Ede, NEUMAN Janos Charles SIMONY!I.

From the transition period in Hungary, optimizing
individuals became an important issue. The selection
of a new Human Resources assessment favoured
those who had careers, but, for the others, there was
no perspective at all. Western Europe expected a
mass outflow: “cheap labour will flood the western

136

In perioada de tranzitie, In Ungaria perfectionarea
persoanelor a devenit o chestiune importanta.
Selectarea unei noi evaluari a Resurselor Umane i-a
favorizat pe cei care aveau deja o cariera, atii neavand
Tnsa nici o perspectiva. Europa de Vest se asteptala un
exod masiv: ,mana de lucru ieftina va inunda statele



countries”. May | remind you how the Economist
newspaper said in the spring of 1991 — “The Russians
are coming!” and this is what happened: the Russians
and other Eastern Europeans invested in their
children’s future and sent them to the best western
colleges. It was very difficult to afford it and to say
NO. After the long shortage, the consumption society
spread rapidly. Most of them were sure they had
prioritized well, as it is a chance-related investment.
In the socialist period, few parents could afford to
send their children abroad; especially those who were
in diplomatic duty and, in some cases, the parents of
very talented kids made the decision to leave the
country or send the children to open the gates of
success in other countries.

In 1990, the market economy started to show the
first signal that being a better-qualified person is
more worthy. The socialist ideology stipulated, “we
al are simila”, “common work, common
consumption”. By the end of the 1990's, due to a
permeable border, we had the chance to join the
global opportunities without referring to the legal
limitation. The wupgrading of the population
knowledge has just started. For the masses, it was
just a dream. They could taste the attractive life, but
not the freedom on a tourist trip; the legal culture
and skills barriers were strong. When the domestic
economic activity in the mid-1990s had dropped by
20%, many people became long-term unemployed
and found themselves in the periphery of socia life.
However, those who had internationally eligible
skills or graduation, even if there were just a few,
were about to be employed by multinational firms.
The expanding of the international companies was
so rapid and wide, that they permanently needed
more and more labour force. At this time, the
recruitment turned towards the newly graduated
students. In 1993, because the eligible skilled
workforce was scarce, direct recruitment started
from universities, combining an early career
orientation, and connected the institutional
education to the real work. Some centres of
excellence and competency were established.

Thanks to the early and permanent foreign
development interestin Hungary, we could
temporarily plug our best and brightest human
resources in. For the first time, an internal brain
drain became reality, which is a more human
manner of coping with the situation than leaving
your birthplace. Later on, some of them filled the
hierarchy in an international company affiliated in
Hungary, reached the top, and then became
members of the regional global core management.
Global careers were realized abroad. Currently, one
of the major questions for these people, who are not
so young after the 5-10 years of international jobs,
is how to come back to their native country. How to
find information? How to reconnect to the domestic
links? The framework called the Project Retour
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vestice”. Pot sa va reamintesc ce spunea ziarul , The
Economist” Tn primavara anului 1991 — , Vin rusii!”, si
exact asta s-a intamplat: rusii si ati est-europeni au
investit Tn viitorul copiilor lor, trimitndu-i la cele mai
bune colegii vest-europene. Era destul de costisitor si
de greu si spui NU. Dupi o lungad perioada de
neajunsuri, societatea de consum s-a extins rapid.
Majoritatea erau siguri ca Tsi stabilisera corect
priorittile, fiind o investitie care tinea de sansi. Tn
perioada socialista putin parinti Tsi puteau permite sa-si
trimita copiii n strainatate; erau in specia cel antrenati
in activitati diplomatice, iar in unele cazuri parintii
unor copii foarte talentati luau decizia de a parasi tara
sau de a-si trimite copii sa se realizeze in alta tara.

Tn 1990, economia de piata a dat primele semne ca
afi o persoana mai bine calificata valoreaza mai mult.
Ideologia socialista afirma ca ,toti  suntem
asemanatori”, ,,munca comuna, consum comun”. La
sfarsitul anilor 1990, printr-o granita permeabila, am
avut sansa de a ne bucura de oportunititile globale
fara a ne referi la limitarea legala. Actualizarea
cunostintelor populatiei tocmai Tncepuse. Pentru mase
era doar un vis. Intr-o excursie, puteau doar si guste
viata atractiva, dar nu si libertatea; barierele legale,
culturale si cele legate de Tndeménare erau foarte
puternice. Atunci cand activitatea economica
domestici s-a redus cu aproape 20% la mijlocul anilor
‘90, multe persoane si-au pierdut locul de munca,
gasindu-se la periferia vietii sociale. Dar cei cétiva
care aveau abilitati eligibile la nivel international sau o
diploma, erau pe cale si fie angajati de firmele
multinationale. Extinderea firmelor internationale era
atét de rapida si vasta, incat aveau mereu nevoie de
fortd de munca tot mai numeroasa. Tn aceasta perioada,
au Tnceput si fie recrutati proaspetii absolventi. Tn
1993, deoarece forta de munca cdlificata era rara, a
Thceput recrutarea direct din universitati, incluzand o
orientare timpurie spre o anumita cariera, legand
educatia ingtitutionala de munca redi. Au fost
nfiintate unele centre de excelenta si competenta.

Datoritd unui interes de dezvoltare strain timpuriu
si permanent pentru Ungaria, he-am putut folosi cele
mai bune si stralucitoare minti. Pentru prima data, un
brain drain international a devenit redlitate, ceea ce
reprezinta o modalidate mult mai adecvata decét aceea
de apirasi tara. Mai tarziu, unii din e au gjuns urcat in
ierarhia unei companii internationale &filiata n
Ungaria, au gjunsin top, iar apoi au devenit membrii ai
managementului global regional. Carierele globae
grau redizate In strainitate. In prezent, una din
ntrebarile majore pentru aceste persoane, care hu mai
sunt atdt de tinere dupda 5-10 ani de dujbe
internationale, este cum si revina in tara natala. Unde
si gaseascd informatii? Cum si se reconecteze la
legaturile domestice? Programul pentru Proiectele de
Tntoarcere are In vedere cum ar trebui si gestionam
interesele centrale si individuale ale celor care se
Tntorc acasa (http://www.projectretour.org.hu).

In Ungaria, se merita sa fii bine instruit. Tn 20086,



programme is dealing with how we shall manage the
central and individual interests in our homecomings
(http://www.projectretour.org.hu).

It is worth being well skilled in Hungary. The
publication of the OECD 2006 in “Human capital”
cited the exceptional rate of the three level
qualifications, how they could earn 220 per cent
more compared to the local working population
aged 34-45. If we compare to the domestic situation,
it isworth getting a higher qualification.

So, the case of Hungary showed that the HR and
FDI/Foreign Development Interest relocation have a
strong positive connection. Our brain loss was
moderated and by spreading the TNCs/Transnational
Companies in the domestic economy, we have
upgraded more skilled persons in the manufacturing
industry. The international career motivated the
others. For the state, it showed that if they were not
making any effort to use their best brains at home,
they would leave us.

Returning to the question raised in the subtitle, |
share the following view. By raising the
population’s education levels, we have more sources
and, thus, many chances to find excellence. Better
living standards mean a higher level of socialization,
regarding qualifications, as well as health, and the
attraction poles of the talented persons are more
powerful than they were two decades before. | have
to say that if the supply and demand points in the
world are additional and they need more attention in
different cases, our view should be comprehensive.
Precisely, the comparable world by different local
act situation leads us to new vulnerabilities. The
usage of standardsis over.

As it was written in the conference call, the new
mobility patterns and processes that have emerged
constitute a ‘brain strain’ (Lowell et al., 2004) if not
anew ‘brain drain’. For those engaged as ‘movers’
in global talent flows, the meanings and
significance of international movement have also
significantly changed from those expressed by
migrants in a historical context. But hew nobilities
have not only brought new opportunities, but also
new vulnerabilities (Scheller and Urry, 2006).

In the case of Hungary, it is a new circumstance,
that the recent young generation was socialized in
the market economy. Visible rising trends of foreign
study, mostly on family investment, points to the
understanding of global choices. Hungary became a
new host country in the atlas of European student
mobility. This is a specia pattern, due to the high
Diaspora’s mobility. The main stream is the
movement towards the cultural and linguistic
community. Basically, from the Diaspora's
education, Hungary has not only financial gain, but
even more as it issues a high number of Hungarian
certifications. This process is a highly networked
development. In order to attract more international
students from other regions, it is essential to develop
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Human Capital mentiona rata exceptionala a calificarii
ntrel etape, cum acestia ar putea castiga cu 220% mai
mult, comparativ cu forta de munca locala Tn vérsta de
34-45 ani. Daca comparam cu sSituatia interna,
calificarea superioara valoreaza mai mult.

Asadar, cazul Ungariei a aratat ca Tintre
relocalizarea HR si ISD / Interesul Strain pentru
Dezvoltare exista o puternica legatura pozitiva. Pentru
noi, pierderea de materie cenusie a fost moderata, iar
prin extinderea CTN (Companiilor Transnationale) n
economia interna, persoanele bine ingruite din
industria  manufacturiera si-au actualizat mereu
cunostintele. Carierele internationale i-au motivat si pe
altii. Ele au demonstrat ca daca statul nu facea nici un
efort pentru a folos pe plan intern cele mai stralucite
minti, acestea vor migra.

Intorcandu-ne la intrebarea ridicata Tn subtitlu, voi
prezenta Tn continuare care este opinia mea. Crescand
nivelul de educatie a populatiei, avem mai multe surse
si deci mai multe sanse de a-i gasi pe cei mai buni. Un
nivel de trai mai bun implica si un nivel mai ridicat de
socializare, atét in ceea ce priveste calificarea, cét si
sinatatea, polii de atractie ai persoanelor talentate fiind
mult mai puternici decat acum doui decenii. Trebuie
specificat faptul ca daca punctele de cerere si oferta
din lume sunt aditionale si, in diferite cazuri, necesita
0 atentie sporitd, viziunea noastrd ar trebui sa fie
comprehensiva. Mai precis, lumea comparabila prin
diferite situatii locale ne conduce la noi vulnerabilitati.
Erafolosirii standardelor aluat sférsit.

Asa cum era mentionat si in apelul conferintei,
noile modele si procese ale mobilitatii care au aparut
constituie un , brain strain” (Lowell et a., 2004), daca
nu un nou ,brain drain”. Pentru cel angaati ca
»motoare” Tn cadrul migratiei globale ae talentului,
intelesul si semnificatia miscarii internationale s-au
schimbat radical fata de cele exprimate de migranti in
contextul istoric. Dar noile mobilitati nu numai ca au
adus noi oportunitati, dar si noi vulnerabilitati
(Scheller si Urry, 2006).

Tn cazul Ungariei, sunt alte circumstante — cele mai
tinere generatii au fost socializate Tn economia de
piata. Tendintele tot mai evidente pentru studii n
strainatate, mai ales pentru investitii familiale, indica
faptul ca oamenii Tncep sa devina constienti de sansele
globae. Ungaria a devenit un nou stat gazda pe harta
mohilitatii studentilor europeni. Este un tipar special,
datorat mobilitatii ridicate a diasporei. Curentul
principal este reprezentat de miscarea catre
comunitatea lingvistica si culturala. Tn principiu, de pe
urma educarii diasporei, Ungaria nu are numai
avantgie financiare, dar si elibereazi foarte multe
diplome de studii. Acest proces reprezinta o dezvoltare
interconexa importantd. Pentru a atrage ma multi
studenti internationali din alte regiuni, este esential sa
dezvoltam educatia in limba engleza.

Se investeste tot mai mult Tn resursele umane
pentru studiul in striinatate. Au fost infiintate
organisme educationale internationale. Un studiu



education in English.

There has started an intensive human resources
investment in foreign study; there were established
international education bodies. In the early 90's, an
empirical study points out that there were more than
65 travel agencies, which deat with foreign study
(Rédei, 1994). Probably every 100" mid-income
family sends their kids for foreign study. The law for
higher education came into force in 1993, giving the
freedom of learning, teaching and performing artistic
activity. It states that Hungarians, without any
permission, could join higher education in a foreign
country and that it is equivalent to domestic education.
In each case, one can apply to the Equivalency
Committee. Yearly, around 3,000 Hungarians ask the
Equivalency Committee to accredit their foreign
certification, 6,000 ethnic Hungarians ask for it and
1,000 foreigners apply to be accredited in Hungary.
Our country is at the crossroads, a “gate to Europe”, as
the Chinese say.

Currently, it is a more informative fact that 25-30
per cent of the graduates ask for an English
supplement to his’her certification. It is a reflection of
the emotion of using it in different circumstances. The
educational institutions are interested in improving
their financial sources; to enrol more students that are
international implies a higher ranking.

Staff and student mobility in Hungary

| think it is very important to talk together about
both ways mobility. The connection staff prepares
the learning agreements, activates a channel for
joining research, like the framework programme
FP7, or develops a joint degree. If they have signed
the institutional agreement, student mobility can
start. Every year, two thousand staff members from
Hungary have the opportunity to go for shorter or
longer periods to deliver lectures at a foreign
university. The success of their visits depends on
how they were able to build in the curriculum and
how they were able to take part in the discussion.
Hungary hosts lecturers from western universities;
the main goa is to develop a common European
research programme.

At the same time, Hungary became a host country,
especidly for ethnics in the surrounding countries and
for the Chinese. For both of them, a large-scale
ingtitutional  development plan was established.
Systematic promotions are going on to recruit many
international students: from China, natura sciences;
Arab countries, technica; northern countries and
Cyprus, medica; Germany and Austria, music or
dentistry. A high proportion of the students coming
from the low-paid countries, want to settle down here
after finishing their study in Hungary. Seetable 2.

The Bologna process for BSc takes three and four
years. During this period, it is difficult to “interrupt”
for a semester and learn in other country. In the MSc
system, there is a possibility to get the BSc in your
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empiric arata ca lanceputul anilor 90 erau peste 65 de
agentii de turism care se ocupau de studii Tn strainatate
(Rédei, 1994). Probabil ci fiecare a suta familie cu
venituri medii Tsi trimite copiii la studii Tn strainatate.
Legea pentru invatamantul superior aintrat in vigoare
Tn 1993, garantand libertatea pentru Tnvatare, predare
si activitati artistice. Ea stipuleazd ca etnicii unguri,
fara nici o permisiune, pot si urmeze cursurile unei
facultati dintr-un at stat, acestea fiind echivalente cu
cele din tara. In fiecare caz, oricine poate apela la
Comitetul de Echivalare. Tn fiecare an, aproximativ
3.000 de unguri solicita Comitetului de Echivalare sa
le acrediteze diplomele din strainitate, 6000 cer sa
mearga la studiu Tn strainitate si 1000 de straini vor si
studieze in Ungaria. Tara noastra este situata la
intersectie, ,,0 poarta spre Europa’, dupa cum spun
chinezii.

In prezent, ca fapt informativ, 25-30% din
absolventi solicita un certificat de cunoagstere a limbii
engleze pe langa diploma. Acest fapt reflecta emotia
folosirii Iui in diferite circumstante. Ingtitutiile
educationale sunt interesate de Tmbunatatirea surselor
financiare; un numiar ma mare de studenti
internationali Tnscrisi Tnseamna un rang superior.

Mobilitatea personalului si a studentilor in Ungaria

Consider ca este foarte important sa analizam
Tmpreuna mobilitatea Tn ambele sensuri. Personalul de
legatura pregateste acordurile de studii, activand o cale
pentru a lua parte la cercetare, precum programul
cadru FP7, sau dezvoltand un nivel comun. Daci
acordul dintre institutii a fost semnat, mobilitatea
studentilor nu mai este ingradita. Tn fiecare an, 2000 de
cadre didactice din Ungaria au posibilitatea de a merge
pentru o perioada scurta sau mai lunga sa predea la o
universitate din strainatate. Succesul vizitei lor
depinde de modul Tn care au stiut sa Tsi alcatuiasca
curriculum-ul si de cum au participat la discutie.
Ungaria gazduieste profesori de la universititile din
vest, scopul principal fiind dezvoltarea unui program
european comun de cercetare.

Tn acelasi timp, Ungaria a devenit o tara gazda, mai
ales pentru etnicii din statele vecine si pentru chinezi.
Pentru ambel e categorii, a fost infiintat un plan vast de
dezvoltare institutionalizata. Au loc promovari
sistematice pentru recrutarea a tot mai multi studenti
internationali: din China pentru stiinte naturale, din
tarile arabe in domeniul tehnic, din statele nordice si
Cipru — medicina, Germania si Austria — muzica sau
stomatologie. O mare parte din studentii proveniti din
statele cu o forta de munca ieftina, doresc si se
stabileasca Tn Ungaria dupa ce si-au terminat studiile
aci (Tabelul 2).

Acordul de la Bologna prevede 3 si 4 ani pentru
licentai. Tn aceasta perioadi, este dificil si
»intrerupi” pentru un semestru si sa studiezi in alta
tara. In sistemul MS, exista posibilitatea de a obtine
licenta in tara natala, si apoi sa mergi pentru master
la ainstitutie faimoasa sau intr-o tara unde costurile



home country and to go to a famous institution or to a
country with cheap living costs. The Leonardo
programme joined to the Erasmus means that the
students could learn, work, train, and then follow
their study. Of course, the period of study will
lengthen and the person in question will postpone
joining the labour market, which might be a
challenge for the pension system and the dependency
ratio. Moreover, there is a question, how the market
will react to the new graduation label, like BSc.

sunt mai reduse. Programele Erasmus si Leonardo
ofera studentilor posibilitatea de a Tnvata, lucra,
practica, si abia apoi si Tsi urmeze studiile. Tn mod
sigur, perioada de studii se va mari, iar momentul
intrarii pe piata muncii va fi amanat, ceea ce ar
putea reprezenta 0 provocare pentru sistemul
pensiilor si pentru rata de dependenta. Exista de
asemenea, o0 alti intrebare, si anume, cum va
reactiona piata la noile titulaturi, ca de exemplu —
BS—licentiat.

Table 2 / Tabelul 2

Incoming students to Hungary in 2005/2006 / Studetii care au sosit in Ungaria in 2005/2006

Sending countries / - 8 !e\'/el yocatlona_\ll BSc/ MSc/ | Academic specialities/ | PhD, DLA Tota_l higher
Tirile de origine invagamant vocagonal Licenta Master | Specializari academice | / Doctorat educ_e_itlon / ‘_I'otal
’ pe 3 niveluri studii superioare
Number of foreign students on 3 level / Numarul de studenti striini pe 3 niveluri
Europe / Europa 126 4510 6064 478 535 11713
Romania 20 1855 913 273 273 3334
Slovakia 67 992 1140 48 77 2324
Germany 5 85 1262 37 19 1408
Ukraine 15 731 504 18 65 1333
Serbia- Montenegro 13 573 522 15 40 1163
Norwegian 0 14 736 0 0 750
Cyprus 0 134 144 0 2 280
Sweden 0 16 204 0 2 222
Croatia 0 41 126 12 12 191
Greece 0 15 141 1 1 158
Africa 0 72 153 14 26 265
Nigeria 0 54 73 5 2 134

North America /

America de Nord 0 25 267 33 15 340
USA 0 9 186 18 7 220
Canada 0 13 77 12 8 110

South America /

America de Sud 0 19 9 2 ! 31

Asia 3 518 1492 56 65 2134
Israel 0 11 722 2 26 761
Iran 0 121 278 0 5 404
Russia 1 81 120 11 25 238
Vietnam 0 64 98 0 4 166
China 0 83 52 2 1 138

Oceania 0 0 5 3 0 8
Australia 0 0 4 2 0 6

Total incoming student / 129 5144 | 7990 586 642 14491
Total studenti sositi

Source: Statistical Review for Higher Education, Budapest
Sursa: Recenzia statistica pentru Tnvatamantul superior, Budapesta

According to the statistics of the TEMPUS
foundation for international study, 3,000 students
got financial support in 2004. From this, 78 per
cent were in graduate study, 3 per cent in PhD, 19
per cent in vocational training and different post-
graduate programmes.

To sum up, a the turn of the century the
outcome could be calculated as 3,000 in secondary
school, 2,000 in higher education, and 10,000 in
three or more levels were in foreign study (Rédei,
2002). In the academic year of 2005/6, there were
14,500 incoming students (4%) from foreign
countries. This number doubled during the 90s. In
Hungary, the participation in the three level
education had a boom due to two factors:

¢ High interest from diasporas,
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Conform statisticilor fundatiei TEMPUS pentru
studii internationale, Tn anul 2004, 3.000 de studenti
au beneficiat de sprijin financiar. Dintre acestia,
78% erau inscrisi pentru licenta, 3% la doctorat,
19% educatie vocationala si diferite studii post-
universitare.

Pe scurt, la sférsitul secolului, bilantul ar fi
urmatorul: 3000 la gimnaziu, 2000 la studii
superioare, iar 10,000 in studii de 3 sau mai multi
ani n strainatate (Rédei, 2002). Tn anul academic
2005/2006, au venit 14500 studenti (4%) din alte
tari. Tn anii 90, numarul studentilor striini s-a
dublat. Tn Ungaria s-a Tnregistrat o explozie n ceea
ce priveste participarea la sistemul educational pe 3
trepte ca urmare a doi factori:

o Interesul ridicat din partea diasporei;



e Demographic issue: the great cohort of the
70s reached the age of university schooling.

According to the Ministry of Education, the
details are asit follows.

Seventy five per cent of the foreigners attend
full-time courses, 18 per cent distance learning and
only 1.5 per cent at night school. Of 8,000 persons,
5,000 are university students, nearly 2,000 BSc and
at vocational schools and 600 are registered
members of any PhD courses.

Most of the foreigners (80 per cent) are from
Europe (11,713). The incoming students are
mainly from neighbouring countries. The top
sending countries are Romania (3,334) and
Slovakia (2,324). They account for half of the
foreign students. Apart from Germany (1,408 — 10
per cent), the United Kingdom, Ireland, France,
and Spain send less than 50 students. From the
Netherlands, Belgium and Portugal, only 10
persons come. However, there is a high interest
from the Scandinavian countries; more than 1,000
persons come from Norway, Sweden, Finland, and
Denmark. The arrivals from Asia reached 15 per
cent, over 2,000 students.

In the past 15 years, the distribution according
to the origin place has shifted (Rédei, 2002).
Before the Gulf War in 1991, there was a high
number of Greeks, Cypriots, Sudanese, Turks,
Palestinians and Libyans. The main reasons were
cheap and good education and the fact that the
living cost was low compared with the other
European countries (Rédei, 2002). The interest
from the former Arab countries is still there. Half
of the Asian coming here is from Israel and Iran.
More Chinese and Vietnamese students are
coming. The initial low number doubles each year.
Ten per cent of the persons of Asian origin are
Russians. There are about 300-400 students from
Africa. Half of them are from Nigeria and Libya,
but Algeria, Angola, Egypt, Kenya, Morocco, and
Sudan can be also mentioned.

There are 400 students of American origin, half
of them coming from the USA and Canada. A high
ratio is attending a PhD course.

In Hungary, most of the foreign students attend
medicine, veterinary medicine, and the technical
training (Rédei, 2006). The top host institution has
1,600 medicine students. The veterinarian
university hosts 80 per cent of the international
students. Nearly 300 foreigners study dentistry
and, since 1989, more than 2,000 foreign dentists
have graduated here, mainly from Norway, Iran,
Cyprus, Greece, Nigeria, and Canada. The
Scandinavian government offers financial support
to educate people in Hungary. The state owned
universities are the meaningful recipients of 8,795
students and the church and the foundations of
1,277. As for PhD courses, EOtvos L. University
has alarge number of PhD students.
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e Factorul demografic: contingentul numeros din
anii 70 a atins véarsta pentru facultate.

Conform Ministerului Educatiei, datele sunt
urmatoarele.

Dintre straini, 75% merg la cursuri de zi, 18%
sunt la invatamant la distanta si doar 1,5 % la seral.
Din cele 8000 de persoane, 5000 sunt studenti,
aproape 2000 sunt la studii universitare de licenta si
scoli de arte si meserii, iar 600 sunt doctoranzi.

Cei mai multi straini (80%) sunt europeni
(11713). Studentii straini vin n principal din tarile
vecine. Pe primele doua locuri se situeazd Romania
(3.334 de persoane) si Slovacia (2.324 de persoane).
Ei reprezinta aproape jumatate din studentii straini.
In afara de Germania, cu 10% (1408 persoane),
Marea Britanie, Irlanda, Franta si Spania trimit mai
putin de 50 de studenti. Din Olanda, Belgia si
Portugalia, vin doar 10 persoane. Existd Thsa un
interes sporit din partea statelor scandinave: din
Norvegia, Suedia, Finlanda si Danemarca, vin peste
1000 de studenti. Studentii din Asia au ajuns sa
reprezinte 15%, cu peste 2000 de sositi.

Tn ultimii 15 ani, aceasta distributie Tn functie de
locul de origine s-a modificat (Rédei, 2002). Tnainte
de Razboiul din Golf din 1991, era un numar ridicat
de greci, ciprioti, sudanezi, turci, palestinieni si
libanezi. Motivele principale erau educatia buna si
ieftind, precum si costul de trai mai redus (Rédei,
2002). Exista Inca interes din partea statelor arabe.
Din Asia, cei mai multi vin din Israel si Iran. Vin tot
mai multi studenti din China si Vietham. Numarul
initial redus se dubleaza in fiecare an. Dintre
asiatici, 10% sunt din Rusia. Sunt aproape 300-400
de studenti din Africa. Jumitate din e vin din
Nigeria; ma pot fi mentionate Libia, Algeria,
Angola, Egipt, Kenya, Maroc si Sudan.

Existd aproape 400 de studenti din America,
jumatate provin din SUA si Canada. O mare parte
din el sunt doctoranzi.

In Ungaria, cele mai frecventate sunt medicina,
medicina veterinara si domeniul tehnic (Rédei,
2006). Prima institutie gazda primeste 1.600 de
studenti la medicind. Universitatea de medicina
veterinara  gazduieste 80%  din  studentii
internationali. Aproape 300 de persoane studiaza
medicina dentara. Din 1989, mai mult de 2000 de
stomatologi straini au absolvit aici, Tn principal din
Norvegia, Iran, Cipru, Grecia, Nigeria si Canada.
Guvernul scandinav ofera suport financiar pentru
educarea persoanelor in Ungaria. Universitatile de
stat primesc 8795 de studenti, iar biserica si
fundatiile 1277. Tn cadrul scolii doctorale,
Universitatea EGtvos L. are un mare numar de
studenti.

Dupa largirea Uniunii Europene, studentii din
noile state membre se pot bucura de aceleasi
drepturi casi cei din Ungaria. Ca urmare, din tarile
vecine au venit peste 500 de studenti Tntr-un singur
an comparativ cu anul anterior largirii. Ar trebui



Following the European enlargement, students
from new member countries enjoy the same rights
as the domestic ones. Consequently, more than 500
students came from the neighbouring countriesin a
single year, as compared to the year before the
accession. It should be mentioned that students
come also from Ukraine and the Carpathian region
even if these countries are not members. It is a
guestion, whether by the new membership of
Romania, the sending structure will change.

The “skills market” has two main goals: to
develop the domestic human resources and to fill
the demand and supply the missing link. If highly
gualified people are living in our country, that
means higher consumption and we expect a
settlement intention.

The gradual course of international education is
playing an important role in institutional
management. The fees of international students
are a comprehensive element in the budget and
the recent and future network of alumni could
contribute  to  further  recruitment.  The
representatives of Hungarian universities are taking
part in the international education fairs. In post-
graduates, the impact is different. The high interest
is raising the competitiveness of the country,
offering opportunities for the multinationals to
catch or attract the best and bright before the end
of their certification. An early start in selection is
important, as the supply offers good personalities;
problem solving orient the abilities, motivation and
managerial skill.

To use the excellence is a time-consuming
activity. The universities established a foundation
to help and encourage the most talented personsin
the development of their ideas, to help get money,
create a spin-off business, and to share the patents.
The oil and auto industry, as well as
biotechnology are on the top start to establish such
aformin university.

It is along-term process, but in the first period,
20 hillion $ were invested in the “Hungarian
Silicon Valley”/ TALENTIS project.
www.talentis.hu Their mission is based on early
selection of talents, to provide exceptional
circumstances for talented people from the
Carpathian basin. Hungary is an e€ligible
geographical place, a basis for ERA (European
Research Area) extension. By the development of
this poles programme, the ERA is creating an
umbrella for its efforts. Talentis project estimates
that five per cent of the immigrants return to their
native countries regularly for business purposes.
Temporary R&D activity, technology relay centre,
and a scientific park manage the potential talents.

Hungary is developing a new “Taentis’
programme, which attracts young talented people
from the neighbouring countries, in excellent
circumstances, to develop them from an early period.
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mentionat ca si Ucraina si regiunea carpatica, care
nu sunt inca membre, vor trimite studenti. Raméane
de vazut daca dupa ce Roménia a devenit membru
UE, numarul studentilor va fluctua.

,Piata aptitudinilor” are doua obiective majore:
dezvoltarea resurselor umane interne, si completarea
verigii lipsa a cererii si ofertei. Daca Tn tara noastra
locuiesc mai multi oameni calificati, consumul va
creste si ne asteptam la to mai multe intentii de
stabilire aici.

Tendinta generala din procesul educativ
international joaca un rol  important in
managementul insitutiilor. Taxele pentru studentii
internationali sunt un element cuprinzator al
bugetului, iar reteaua recenta si viitoare a
absolventilor ar putea contribui la recrutirile
viitoare. Reprezentantii universitatilor din Ungaria
participa la targurile internationale pentru educatie.
Pentru domeniul post-licenta, impactul este diferit.
Interesul ridicat mareste competitivitatea statului,
oferind oportunitati pentru companiile
multinationale de a prinde sau a atrage cele mai
bune si mai luminate minti Tnainte de finalizarea
studiilor. Este important ca selectia si Tnceapa
devreme, deoarece avem de oferit personalititi;
rezolvarea problemelor orienteza  abilitatile,
motivatia si capacitatea manageriala.

Utilizarea mintilor stralucite necesita timp.
Universitatile au infiintat o fundatie pentru a gjuta si
ncuragja cele mai talentate persoane sa isi dezvolte
ideile, sd obtina bani, sa faca afacerea sa prospere si
sa-si faca cunoscute descoperirile. Primele care au
Tnceput sa nfiinteze astfel de fundatii Tn universitati
au fost industria uleiurilor si cea auto, precum si
biotehnologia.

Este un proces pe termen lung, dar in prima faza
au fost investite 20 mld $ in ,Silicon Valley a
Ungariei”/ proiectul TALENTIS. www.talentis.hu.
Misiunea lor consta Tn selectia timpurie a talentelor,
oferirea unor circumstante exceptionale pentru
persoanele talentate din bazinul carpatic. Ungaria
este un loc geografia eligibil, o bazd pentru
extinderea ACE (Aria de Cercetare Europeana). Prin
dezvoltarea acestui program, ACE creeazi o
,umbreld” pentru eforturile sale. Proiectul Talentis
estimeaza ca 5% din imigranti revin in tara de
origine in mod regulat pentru afaceri. Activitatile
C&D, centrele tehnologice releu si parcul stiintific
se ocupa de potential el e talente.

Ungaria dezvolta un nou program Talentis, care
Si atraga persoane tinere talentate din statele vecine,
in conditii excelente, pentru a se dezvolta inca de
timpuriu. Tn fiecare an, Fundatia pentru Cautarea
Talentelor din Europa Centrala, care coopereaza cu
Academia de Stiinte din Ungaria, ofera
céstigatorului 30.000 $, sustinand intr-un fel scopul
comun pentru nivelul stiintific ridicat. Printr-o
granitd permeabila, sprijinim circulatia creierelor ca
o forma efectiva pentru dezvoltarea capitalului




The Central European Taent Search Foundation,
cooperating with the Hungarian Academy of
Sciences, gives 30,000 dollars for the winner every
year and in severa other ways supports the high-level
group goa. By permeable border, we support the
brain circulation like an effective form of human
capital development. A framework called the Project
Retour programme is dealing with how we shall
manage the central and individual interests in our
homecomings. The National Development Plan deals
with the development of knowledge centres. Between
2007 and 2013, one seventh to one eighth of the EU
support may go to the establishment of development
cores, the development of universities and research
centres.

Final points

What does talent mean? What does the global
talent mean?

Talent means a good genetic background,
which from an early life period has exceptional
circumstances to develop his ability. Wondering
about something improves creativity. If you are
growing up in limited conditions, then you will
loose these possibilities. The global talent extends
one's experience sphere and intensifies according
to different local patterns. Thus, skill is
transferable. It is essential to provide:

e an early selection;

e to put them in an attractive position;

¢ global talent evaluation on global standards;
¢ agood command of transferable skills.

To avoid the process of regiona disparities in the
world or to use the disparities, we should take into
account the compensation of education cost from
the host to the sending country. The question is how
and on which level? On an individual level, before
leaving the country you should pay back your
educational costs. This was similar in Romania. Or
will the host region compensate the sending ones? Or
on an institutional firm level? Only the researchers
raised the question, but they do not share the same
view with politicians. Most of the countries do not
want to talk about their mobility gain. | agree on
avoiding the process of regiona disparities in the
world; we should take into account the compensation
of education cost from host to sending country. Joint
education seemed the best practice for us.

The need for multi-angle consensus

It is known from the literature that the four laws
of freedom, harmonized movement of goods,
capitals, services, and labour mean free movement,
which is the principle of most politica and
economic areas, this is how they are able to
respond to market needs in a flexible manner.
However, free movement remains only a theory,
because the motion of these elements will always
be limited in some ways. It is clear that these four
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uman. Un program cadru, numit Proiectul
Reintoarcerii, are drept obiect de studiu cum trebuie
si gestionam interesele centrale si individuale ale
celor care se intorc acasa. Planul National de
Dezvoltare se ocupa de dezvoltarea centrelor de
cunoastere. Tntre 2007 si 2013, 1/7 pana la 1/8 din
sprijinul UE se poate Tndrepta spre Tnfiintarea unor
arii de dezvoltare, dezvoltarea universitatilor si a
centrelor de cercetare.

Aspecte finale

Ce Tnseamna talentul? Si ce Tnseamni talentul
global?

Talentul implica un fond genetic bun, care are
conditii extraordinare de dezvoltare a abilitatilor
inca din copilarie. Lucrurile care ne fac sa ne miram
sunt o sursa de inspiratie. Daca cresti intr-un mediu
sirac, se pierd aceste posibilitati. Talentul global
largeste sfera experientelor personale si  se
intensifica in functie de diferite tipare locale.
Asadar, abilitatile sunt transferabile. Este esential sa
oferim:

e selectie timpurie;

e sd |le punem Tntr-o pozitie avantajoasa;

¢ evaluare globala a talentului pe baza standardelor
globale;

¢ buna cunoastere a abilitatilor transferabile.

Pentru a evita procesul disparitatilor regionale in
lume sau pentru a folosi aceste disparitati, ar trebui
sd tinem cont de compensarea costurilor educatiei
de la tara receptoare la cea emititoare. Intrebarea
este cum si la ce nivel? La nivel individual, Thainte
de a parasi tara, ar trebui platite costurile legate de
educatie. Aceesasi situatie era si Tn Romania. Sau
regiunea receptoare le va compensa pe cele
emitatoare? Sau compensarea se va face la nivel
firmelor? Doar cercetatorii au pus aceasta problema
si, din nefericire, nu sunt de aceeasi parere cu
politicienii. Mgjoritatea statelor nu vor sa discute
despre céstigurile din mobilitate. Sunt de parere ca
ar trebui evitat procesul disparitatilor regionale din
lume si ca ar trebui si compensam treptat costurile
educatiei de la tara receptoare la cea emitatoare.
Educatia comuna s-a dovedit cea mai buna practica
pentru noi.

Necesitatea unui consens multilateral

Din literatura se cunoaste faptul ca cele patru legi
ale libertatii, miscarea bunurilor, capitalurilor,
serviciilor si fortei de munca implica o miscare
libera, care reprezinta principiul celor mai multe
regimuri politice si economice. Tn acest mod pot
raspunde la nevoile pietei intr-o maniera flexibila.
Totusi, miscarea libera riméne doar o teorie,
deoarece miscarea acestor elemente va fi Intotdeauna
limitata ntr-un fel. Este clar ca aceste patru elemente
sunt legate ntre ele; ca urmare, este firesc si existe o
interdependenta. Investirea capitalului strain implica
necesitatea unei forte de munca locala sau din alte



laws are related; therefore, dependency is a natural
outcome. The arrival of foreign capital means a
need for either local or imported labour. With the
upswing of the national export production (mainly
from the foreign owners), the expectation of free
trade emerges. The return of investment needs
|abour, market and services. This is the situation
especially when production requires skilled, highly
educated labour, and the chances for this are
increasing with the growth of knowledge
economies; this leads to either sourcing from
abroad or to the relocation of production abroad
onto the market of skilled labour.

Deliberate and coordinated governance of
spatial migration processes definitely increases
their advantages. Harmonization helps migrants to
face expected environmental impacts and
disturbances during integration, which can be
reduced. When formulating the strategic goals of a
given country’s migration, one needs to
continuously monitor the demography, the labour
market and regional images of their future and that
of inner needs and all these must be connected to
regional goals. The following are also important
goals. increasing the younger age cohort,
equalizing age groups, filling skills gaps,
developing domestic workforce, passing over
locally unwanted jobs to migrants, and increasing
human capital.

The traditional actors of migration are the
migrant and the host country. With globalization,
multinational companies joined the circle. For
them, the free movement of highly skilled labour
between countries is essential and for this reason,
they expect increased flexibility from target
countries. Nowadays, negotiations involve three
interest groups. In order to have along lasting and
as complete as possible integration, it is important
to explore the place of residence. Interests in the
locality and regional characteristics must be taken
into account, as the subsidiary of migration is
strengthened, (decisions must be made where they
are rooted). (M. Rédei 2005)

For the state, successful integration means
security and use of quality labour, skill matching
effective work for the migrating person, and a
sorting surplus for the owner. Therefore one of the
key questions of the future is: how does the global
business viewpoint of production relate to the
individual mobility decisions of labour? How does
all this manifest itself in a national strategy? How
can participating actors' points of views assert
themselves during the policy implementation?

Migration  processes do not  happen
spontaneously; they rather emerge through
implementation, with the harmonization of

decision-making and executive powers. Therefore,
the successful decisions of migration policy are
always a reflection for those, who are hesitating to
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aredle. O data cu cresterea productiei destinate
exportului (in principal din partea companiilor cu
capital strain), ne asteptam la un comert liber.
Returnarea investitiilor necesita forta de munca, piata
si servicii. Aceasta este situatia ma aes cand
productia necesita forta de munca foarte competenta,
sansele crescand o data cu economia cunostintelor,
ceea ce duce fie la un import din striinatate, fie la
relocalizarea productiei Tn afara granitelor tarii, pe
piatafortei de munca calificate.

Guvernarea deliberata si coordonata a procesului
migratiei spatiale le-a sporit avantajele in mod cert.
Armonizarea ajuta migrantii sa Tnfrunte impactele de
mediu si necazurile din perioada integrarii, acestea
putand fi reduse. Atunci cénd se formuleaza
obiectivele strategice ale unui stat Tn ceea ce
priveste migratia, trebuie monitorizate continuu
demografia, piata fortei de munci si imaginile
regionale ale viitorului lor, precum si cele ae
nevoilor interioare, toate acestea trebuind corelate
cu scopurile regionale. Alte obiective importante
sunt: cresterea numarului  persoanelor tinere,
egalizarea grupelor de véarsta, completarea golurilor
n ceea ce priveste aptitudinile, dezvoltarea fortei de
munca interne, rezervarea unor munci locale
nedorite migrantilor si cresterea capitalului uman.

Actorii traditionali ai migratiei sunt migrantul si
tara receptoare. O data cu globalizarea, companiile
multinationale au intrat si ele Tn acest ciclu. Pentru
acestea, miscarea libera a fortei de munca calificate
dintr-o tara Tn alta este esentiala, din acest motiv
asteptandu-se la o flexibilitate crescutd din partea
statelor tinti. Tn prezent, negocierile implica trei
grupuri de interese. Pentru ca integrarea sa fie de
durata si cadt mai completa, este important sa se
cerceteze locul de rezidenta. Trebuie luate Tn
considerare interesele pentru o anumita localitate si
caracteristicile regionale, care Tintaresc filiala
migratiei (deciziile trebuie luate acolo unde ei s-au
acomodat) (M. Rédei, 2005).

Pentru stat, o integrare de succes implica
securitate si folosirea fortel de munca calificate,
munca eficace pe masura abilitatilor pentru migrant,
si un surplus pentru proprietar. Deci, una din
intrebarile cheie ale viitorului este: cum se raporteaza
productia globala a afacerilor la deciziile individuale
ale fortei de munca de a migra? Cum se reflecta toate
acestea in strategia nationala? Cum pot sa se impuna
punctele de vedere ale actorilor participanti n
perioada de implementare a acestei politici?

Procesele migratiei nu au loc spontan, ci, mai
degraba iau nastere in urma implementarii, o data ce
se pun de acord puterile executiva si legislativa. Deci,
ele se reflecta Intotdeauna in deciziile reusite privind
politica migrarii ale celor care evita si o faca.
Cazurile realizate reprezinta o modalitate ideala
pentru cei care au fost satisfacuti de noua situatie.

Putem concluziona ca pe langa cele trei grupuri
de interese pentru migratie (proprietarul unei



do the same. The achieved cases are a good way
for those who got satisfied by the new situation.

We can conclude that alongside the three
existing groups of interest in migration issues (the
business owner, the country and the migrant), the
fourth actor appears and gains strength — the
regional interest group. Certain areas and cities
recognized opportunities for new resources to be
gained from migration, putting their principles in
practice, based on strategic expectations; they are
able to reach their goals faster.

Lowell and Findlay cited the increasing
perception that “high rates of return migration after
temporary stays abroad may be the best of all in an
‘optimal brain drain’ world.” In this case, we are
talking about two-way drain. So, the migration is a
not a one-way street. To re-host them we need an
emerging economy.

afaceri, statul si migrantul), mai apare si al patrulea
actor care devine din ce in ce mai important —
grupul de interese regionale. Anumite areale si
orase si-au dat seama ca migratia oferd oportunitati
pentru noi resurse. Punéndu-si principiile n
practica, pe baza asteptarilor strategice, acestea isi
pot atinge scopul mai repede.

Lowell si Findlay au mentionat perceptia tot mai
raspandita ca ,ratele ridicate ale migratiei de
ntoarcere dupa sederi temporare in strainatate
trebuie sa fie cel mai bun lucru intr-o lume 'optima
adrengjului creierelor’. Dar Tn acest caz vorbim de
un drenaj Tn ambele sensuri. Ca urmare, migratia nu
se efectueaza ntr-un singur sens. Pentru a-i gazdui
din nou, avem nevoie de o economie infloritoare.
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Abstract: The economic and political changes that occurred during the 20th century left their mark on the
demographic phenomena, with major consequences on the age structure of the population. The paper
focuses on the age structure of the urban population within Valcea county, underlying the changes of the
population distribution on major age groups and their social and economic implications. The data gathered
at the last two censuses indicate an ever-growing ageing process, with a decreasing young population and
a more and more numerous aged population. Consequently, the dependency ratio is changing too, due
mainly to the old population; this requires a special attention from the part of the government and urgent
social and economic policies.

Key words: population structure on age groups, urban population, demographic ageing, demographic
dependency
Cuvinte cheie: structura populatiei pe grupe de varsta, populatie urbana, imbatrénire demografica,

dependenta demografica

The economic and political changes of the 20"
century left their mark on the demographic phenomena
— natural and migratory movement, with major
consequences on the population age structure. From
the economic point of view, the analysis of the number
of the young population and the persons aged 60 and
over is very important, since they depend on the adult,
productive population, the demographic dependency
ratio depending on their percentage; thus, it can be
evaluated a process of demographic ageing.

1. Demographic ageing

The index of demographic ageing, determined as a
rapport between the population aged 60 and over and
the population of 0-14 years old, indicates a
continuous process of demographic ageing of the
urban population of Valcea county, with an ever
increasing percentage of the old population as
compared to the young population.

In table 1, there can be noticed that in 1977, the
percentage of the young population was much higher
than the percentage of the old population, the index of
demographic ageing varying between 0.28 at Ramnicu-
Valcea and 0.67 at Ocnele Mari. Other three towns —
Brezoi, Baile Govora and Dragasani had an index
lower than 0.5. The highest percentage of young people
was registered at Brezoi, Horezu and Baile Olanesti:
30.6, 28.3 and 27.8 per cent respectively. In the other
five towns within Valcea county, young people
accounted for approximately a quarter of the total

Schimbarile politice si economice din secolul XX
au marcat profund fenomenele demografice — miscarea
naturald si cea migratorie, cu consecinte majore in
structura populatiei pe grupe de varsta. Din punct de
vedere economic, o importantd deosebita o are analiza
numarului populatiei cu vérste intre 0-14 ani si a celei
de 60 de ani si peste, ambele fiind dependente de
populatia adulta, productiva, ponderea acestora
influentdnd rata de dependenta demografica si putand
evalua fenomenul de Tmbatranire demografica, sau, din
contra, de ntinerire demografica.

1. Tmbatranirea demografici

Gradul de Tmbatranire a populatiei, calculat ca
raport intre populatia in varsta de 60 de ani si peste
si populatia sub 14 ani, indica un proces continuu de
imbatrénire demografici a populatiei urbane a
Olteniei, ponderea populatiei varstnice crescand
continuu, comparativ cu cea a populatiei tinere.

Tn tabelul 1, se observa ca n anul 1977, ponderea
populatiei tinere era net superioard ponderii
populatiei  varstnice, indicele de Tmbatrénire
demografica variind intre 0,28 — Ramnicu-Valcea si
0,67 — Ocnele Mari. Alte trei orase — Brezoi, Baile
Govora si Dragasani, aveau un indice mai mic de 0,5.
Cea mai mare proportie de tineri era consemnata la
Brezoi, Horezu, si Baile Olanesti: 30,6%, 28,3% si,
respectiv, 27,8. Tn celelalte 5 orase din judetul
Valcea, tinerii reprezentau aproape un sfert din
totalul populatiei. Ocnele Mari, Biile Olanesti si
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population. Since then, for Ocnele Mari, Baile Olanesti
and Calimanesti the tendency of demographic aging
was obvious, the persons aged 60 and over accounting
for more than 15 per cent of the population (the
maximum was at Ocnele Mari 16.6 per cent).

Cilimanesti prezentau Tnca de la acea data o tendinta
de Tmbatranire, persoanele in varsta de 60 de ani si
peste detinand peste 15% din totalul populatiei
(maximul fiind de 16,6% Tn Ocnele Mari).

Table 1/ Tabelul nr. 1

Population structure on age groups during 1977-2002 period /
Structura populatiei pe grupe de varsti in perioada 1977-2002

Dependency ratio / Children/adults dependency ratio / Old/adults dependency ratio /

g;‘;\’s’l‘“/ Rata de dependenta demografica generala rata de dependenta tineri/adulti rata de dependenta varstnici/adulti
1977 1992 2002 1977 1992 2002 1977 1992 2002

Rm.-Valcea 491 520 333 383 416 186 108 104 147
B. Govora 316 595 557 199 316 199 180 279 358
B. Olanesti 769 658 587 494 357 252 275 301 335
Brezoi 687 584 523 517 404 283 170 180 240
Calimanesti 653 613 498 412 371 230 241 242 268
Dragasani 602 600 439 404 418 236 198 182 203
Horezu 740 664 420 492 433 224 249 231 196
Ocnele Mari 712 640 661 427 305 274 285 335 387

Consequently, the age pyramid for the population
of these towns in 1977 had a classical triangle-shape
only for Rdmnicu-Valcea and Brezoi (Fig. 1), with a
wide base and a rather sharp top. The age-sex
pyramid for the other towns within Valcea county in
1977 had a relatively narrow base and a sharp top.
With regard to the young population, there can be
noticed the low percentage of the age-group 10-14 as
a result of the low birth rate before 1966 and the
much higher percentage of the persons aged 5-9 and
even 0-4 years old, due to the law from December
1966 and the policy from the following years, the
birth rate reaching high values even in towns with
aged population. Consequently, this age group is
more numerous.

Ramnicu-Valcea

Ca urmare, piramida varstelor pentru populatia
acestor orase in 1977 are forma clasica triunghiulara
doar n cazul oraselor RAmnicu-Valcea si Brezoi (Fig.
1), cu 0 baza mai extinsa si varf mai ascutit. Piramida
varstelor pentru celelalte orase din judetul Valcea n
1977 prezenta o baza relativ Tngusta si un varf
aplatizat. Tn cadrul populatiei tinere, se observi
ponderea redusa a grupei de varsta 10-14 ani, datorita
natatitatii foarte scazute Thainte de 1966, si ponderea
mult mai mare a grupelor de varsta 5-9 ani si chiar 0-4
ani, urmare a decretului din decembrie 1966 si a
politicii pronataliste din anii urmatori, rata natalitatii
atingand chiar si in orasele cu populatie Tmbatranita
valori mari, fapt reflectat in contingentul mai mare de
populatie de aceasta varsta.

Ocnele Mari 1977

6 4 2 0 2 4 6

@ Males(%) OFemales(%)

Fig. 1 Age pyramid in 1977 / Piramida varstelor in anul 1977
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In 1992, there were some changes in the aging
index of the population as compared to the situation in
1977. The minimum value decreases slightly, still
characterizing Ramnicu-Valcea: 0.25, where the
young people are most numerous (27.4 per cent), and
the old the lowest (6.8 per cent) percentage of the
eight towns within Valcea. Insignificant variations
were registered at Draga ani (0.49 in 1977, 0.44 in
1992, and Horezu from 0.505 to 0.53). However, this
index greatly increased for the other towns, the
maximum being registered at Ocnele Mari: 1.097. The
age pyramid clearly mirrors the great number of the
elderly people and the ever decreasing percentage of
the young age groups (Fig. 2): Ocnele Mari 18.6 per
cent, Baile Govora 19.8 per cent, where the
percentage of the old persons grows to 20.4 per cent
and 18.1 per cent, respectively.

Tn 1992 se Tinregistreaza unele modificari ale
indicelui de Tmbatranire a populatiei comparativ cu
situatia din 1977. Valoare minima se reduce foarte
usor, fiind Tnregistratd tot in cadrul municipiului
Ramnicu-Valcea: 0,25, unde si tinerii au cea mai mare
pondere (27,4%), iar varstnicii cea mai mica (6,8%)
dintre cele 8 orase din judetul Valcea. Variatii
nesemnificative au fost inregistrate pentru Dragasani
—de la 0,49 1n 1977 la 0,44 Tn 1992 si Horezu — de la
0,505 la 0,53. Celelalte orase insa prezinta cresteri
accentuate ale acestui indice, maximul fiind
nregistrat la Ocnele Mari: 1,097. Piramida varstelor
reflecta clar numarul mare de varstnici si ponderea din
ce Tn ce mai mica a grupelor de varsta 0-14 ani (Fig.
2): Ocnele Mari 18,6%, Baile Govora 19,8%, unde
proportia varstnicilor creste insa la 20,4% si, respectiv
18,1%.

AGE

60-64 yrs.

45-49 yrs.

30-34 yrs.

15-19 yrs.

0-4 yrs.

10

PERCENT B Males(%)

O Females(%)

Fig. 2 Age pyramid for Ocnele Mari in 1992 / Piramida varstelor pentru Ocnele Mari Tn anul 1992

The demographic ageing phenomena occurred
earlier in the small towns from the demographic point
of view, those that had hardly any economic
attractiveness, which led to a negative migratory
increase and a low birth rate.

The data gathered at the 2002 census indicate that
the demographic ageing phenomena has virtually
grown universal, the twelve years of low fertility level,
on the one hand, and the increase of the life expectancy
at birth on the other hand favouring a more numerous
old population, that accounts for more than 20 per cent
in three towns: Ocnele Mari (23.3%), Baile Govora (23
per cent) and Baile Olane ti (21.1 per cent). The
lowest proportion of elderly people lived in Ramnicu-
Valcea, the county seat, which concentrates the most
important economic, cultural and social activities, and
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Fenomenul de Timbatrénire demografici s-a
manifestat mai de timpuriu Tn orasele mici din punct
de vedere demografic, cu grad redus de atractivitate
economica, ceea ce a dus la un bilant migratoriu
negativ si o natalitate redusa.

Datele din anul 2002 indica faptul ca procesul de
imbatranire demografica aproape s-a generalizat, cei
12 ani de fertilitate scazuta, pe de o parte, si cresterea
sperantei de viata la nastere, pe de alta parte, au facut
ca populatia varstnica sa fie mai numeroasa, avand o
pondere de peste 20% in 3 orage: Ocnele Mari
(23,3%), Baile Govora (23%) si Baile Olanesti
(21,1%). Cea mai mica proportie de varstnici prezenta
Ramnicu-Valcea, oras resedintd de judet care
concentreaza cele mai importante activitati economice,
culturale si sociale si unde si nivelul de viata este mai



there is a higher living standard. Thus, the adults make
up for the most numerous age group, the persons aged
60 and over accounting for only 11 per cent of the total
population (part of the pensioners return to their native
villages, from where they left during the
industrialization period).

The demographic ageing, although it is a process
characteristic for the developed countries and for rural
settlements, is touching the urban population as well,
at different speed. It affects mainly the small towns,
triggering important consequences for the social and
economic life, since the demographic dependency
ratio and the replacement of the labour force depend
on the population distribution on major age groups.

2. Demographic dependency ratio

The demographic dependency ratio is one of the
most important indicators of the relations among the
age groups, depending greatly on the percentage of
the young, adult and old population.

During the 1977-2002 period, the general
demographic dependency ratio varied considerably:
thus, there were towns where the maximum value was
registered in 1992: Ramnicu-Valcea and Baile
Govora, towns where this ratio diminished
continuously since 1997 until 2002 (B. Olanesti,
Brezoi, Calimanesti, Dragasani and Horezu); Ocnele
Mari is the only town where the lowest dependency
ratio for the three reference years was registered in
2002. It is worth mentioning that for Baile Govora
and Ocnele Mari, the demographic dependency ratio
varied slightly during this interval.

The analysis of the data presented in table 2 and
figure 3, indicates that except for Ramnicu-Valcea
and Baile Govora, the demographic dependency ratio
reached a peak in 1977 (Baile Olanesti and Horezu
more than 70 per cent).

Apart from the variations of the general
demographic dependency ratio, the changes of the
dependants distribution must also be mentioned. Since
1977 and until 2002, the young dependency ratio
diminished by more than 150 dependants in all the
eight analysed towns. The lowest decrease was for
Ocnele Mari — 153, while the highest for Baile
Olanesti — 242 and Brezoi — 234, because of the
falling birth rate and consequently the number and
percentage of the young people of the total population
(from 28 per cent to 16 per cent at Baile Olanesti, and
from 30.6 per cent to 18.6 per cent at Brezoi).

The young dependency ratio dropped by 50 per
cent in all the towns (Ocnele Mari 64 per cent), except
for Horezu (46 per cent).

Taking into account the low fertility of the urban
population, it is expected that this ratio will slightly
decrease in the following years, bringing major
economic and social implications.

If the young/adults dependency ratio diminished
during 1977-2002 period, the old dependency ratio
increased in seven of the eight towns within Valcea
county. Horezu is the exception, since it decreased by
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ridicat. Adultii continua sa fie grupa cea mai
numeroasa, populagia de 60 de ani si peste
reprezentand 11% din totalul populatiei (o parte din
persoanele care au atins varsta de pensionare se intorc
in localitatile rurale de origine, de unde au plecat in
perioada industrializarii).

Imbatranirea demografica, desi un proces specific
statelor dezvoltate si mediului rural, se manifesta cu
intensitati diferite si Tn cadrul populatiei urbane,
afectdnd mai ales orasele mici, si avand implicatii
importante asupra desfasurarii vietii social-economice,
de distributia populatiei pe grupe de varsta depinzéand
rata de dependentd demografica si rata de Tnlocuire a
fortei de munca.

2. Rata de dependenti demografica

Rata generala de dependenta reprezinta unul din cei
mai importanti indicatori ai raporturilor dintre grupele
de varsta, ea variind in stransa legatura cu ponderea
populatiei tinere, adulte si varstnice.

In perioada 1977-2002, rata de dependenyd
demografica generala a cunoscut unele variatii, din
acest punct de vedere deosebindu-se oragse unde
valoarea maxima a fost inregistrata in 1992: Ra&mnicu-
Vélcea si Baile Govora, orase unde a scazut continuu
din 1977 pana in 2002 (B. Olanesti, Brezoi,
Calimanesti, Dragasani si Horezu; Ocnele Mari este
singurul oras unde cea mai mici rata de dependenta
din cei trei ani de referinta a fost Tnregistrata in 1992.
De remarcat ca rata de dependenta demografici a
variat Tn limite foarte mici in acest interval in cazul
oraselor Baile Govora si Ocnele Mari.

Din analiza datelor din Tabelul nr. 2 si Fig. 3, se
observa ca pentru orasele analizate, cu exceptia
oragelor Ramnicu-Valcea si Baile Govora, rata
generald de dependenta demografica a fost maxima n
1977 (Baile Olanesti si Horezu — peste 700%o).

Pe langa variatiile valorilor inregistrate de rata
generala de dependenta demografica, trebuie
mentionate si mutatiile din repartitia dependentilor.
Din 1977 péna in 2002, rata de dependenfa
tineri/adulfi s-a redus Tn toate cele 8 orase analizate cu
peste 150 de dependenti. Cea mai mica scadere a
nregistrat Ocnele Mari — 153, iar cele mai mari Baile
Olanesti — 242 si Brezoi — 234, ca urmare a reducerii
natalitatii, si implicit a numarului si ponderii tinerilor
in totalul populatiei (de la 28% la 16% pentru Baile
Olanesti, si de la 30,6% la 18,6% pentru Brezoi).

Tn valori relative, rata de dependenta tineri/adulti s-
a redus cu peste 50% in toate orasele (Ocnele Mari
64%), cu exceptia orasului Horezu (46%).

Avand in vedere fertilitatea redusi a populatiei
urbane, este de asteptat ca aceasta rata sa continue sa
se diminueze usor Tn anii urmatori, ceea ce va avea
implicatii economice si sociale majore.

Daca rata de dependenta tineri/adulti s-a redus n
intervalul  1977-2002, rata de  dependensa
varstnici/adulsi s-a majorat in 7 din cele 8 orase din
judetul Valcea, exceptia fiind reprezentatd de Horezu,
unde s-a micsorat cu 21%. Cea mai drastica situatie



21 per cent. The most dramatic situation is at Baile
Govora, where during 25 years, this index has

prezinta Biile Govora, unde in 25 de ani, valorile
acestui indicator s-au dublat, si, conform tendintelor

doubled, and, according to the demographic demografice din ultima decada, vor creste in continuare.
tendencies of the last decade, will continue to
increase.
Table no. 2/ Tabelul nr. 2
The evolution of the demographic dependency ratio during 1977-2002 period /
Evolutia ratei de dependenti demografica in perioada 1977-2002
General demographic dependency ratio Young dependency ratio / Old dependency ratio /
Town / rata de dependentad demografica generala rata de dependenta tineri/adulti rata de dependenta varstnici/adulti
oresl 1977 1992 2002 1977 1992 2002 1977 1992 2002
Rm.-Valcea 491 520 333 383 416 186 108 104 147
B. Govora 316 595 557 199 316 199 180 279 358
B. Oldnesti 769 658 587 494 357 252 275 301 335
Brezoi 687 584 523 517 404 283 170 180 240
Céalimanesti 653 613 498 412 371 230 241 242 268
Dragasani 602 600 439 404 418 236 198 182 203
Horezu 740 664 420 492 433 224 249 231 196
Ocnele Mari 712 640 661 427 305 274 285 335 387

Data source: Valcea County Office for Statistics / Sursa datelor: Directia judeteana de statistica Valcea)

Rm.ValceaB. GovoraB. Olanesti

Brezoi CalimanestiDragasani Horezu

Ocnele
Mari

@mWDw%nmw‘

Fig. 3 The variations of the demographic dependency ratio during 1977-2002 period /
Variatiile ratei generale de dependenta demografica in perioada 1977-2002

Depending on the dependants distribution, in 2002
there where two types of towns:

»Towns where the young dependency ratio is
higher than the old ratio — Ramnicu-Valcea, Brezoi,
Dragasani and Horezu. However, the differences are
insignificant (49 persons maximum at Brezoi).

In 2002, it varied between 186 young persons /
1000 adults at Ramnicu-Valcea and 283 at Brezoi.

»Towns where the young population is less
numerous than the old population — Baile Govora
(199 young people / 1000 adults, 358 old persons /
1000 adults, that is 80 per cent higher), Ocnele Mari
(274 young people / 1000 adults, 387 old persons /
1000 adults), Baile Olanesti (252 and 389,
respectively) and Calimanesti.
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Tn functie de distributia dependentilor, in 2002 se
pot identifica doua categorii de orase:

» Orase in care rata de dependenta tineri/adulti
este superioard ratei Varstnici/adulti — R&mnicu-
Vélcea, Brezoi,Dragasani si Horezu. Diferentele ntre
cele doua grupe de varsta sunt Tnsa mici (maxim 49 de
persoane in cazul orasului Brezoi).

Rata de dependenta tineri/adulti varia n anul 2002
intre 186%o la Ramnicu-Valcea si 283%. la Brezoi.

» Orase Tn care populatia tdnara este mai putin
numeroasa decat cea varstnica — Baile Govora (199
tineri/1000 adulti si 358 varstnici/1000 adulti, rata de
dependenta varstnici-adulti fiind cu 80% mai mare
decét rata tineri/adulti), Ocnele Mari (274 tineri/1000
adulti si 387 varstnici/1000 adulti), Baile Olanesti
(252%o si, respectiv, 389%o) si Calimanesti.



3. Conclusions

It is very important to know the population
structure on age groups since the demographic, as
well as the economic and social phenomena (activity
rate, work productivity, the need for products and
services) depend on *“the characteristic of age”
(Trebici, VI., 1991).

Due to low fertility index and the increase in life
expectancy at birth, the demographic ageing in
inevitable. The small towns within Valcea county tend
to become pensioners towns; even if some of these
towns (Baile Govora, Baile Olanesti, Calimanesti and
Ocnele Mari) have a great turistic potential, their
situation is quite different from that of the turistic
towns chosen by the pensioners in the developed
states. In these towns, the social-economic problems
will deepen, requiring interventions and special
policies from the government.

3. Concluzii

Cunoasterea structurii populatiei pe grupe de
varstd este foarte importantd deoarece fenomenele
demografice, dar si cele economice si sociale (rata de
activitate, productivitatea muncii, consumul de
produse si servicii) sunt dependente de ,,caracteristica
varsta” (Trebici, V1., 1991)

In conditiile unei fertilitati reduse si cresterii
sperantei de viata, Tmbatrénirea demograficd este
inevitabila. Orasele mici din judetul Valcea tind sa
devina orase locuite preponderent de pensionari; chiar
daca unele din aceste orase (Baile Govora, Baile
Olanesti, Calimanesti si Ocnele Mari) prezinta un mare
potential turistic, sunt Tntr-o situatie total diferita de cea
a oraselor turistice preferate de pensionari in statele
dezvoltate. Tn aceste orase problemele economico-
sociale ale populatiei se vor accentua, necesitand
interventii si politici speciale din partea guvernului.
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HUMAN KIND AND GEOGRAPHICAL ENVIRONMENT IN THE NEAR AND MIDDLE
EAST AT THE LIMIT BETWEEN PREHISTORY AND HISTORY

OMUL SI MEDIUL GEOGRAFIC DIN ORIENTUL APROPIAT SI MIJLOCIU

LA GRANITA DINTRE PREISTORIE SI ISTORIE

Lucian AMON?*

Abstract: The passage from prehistory to history occurred in the Near and Middle East, major areas
within the Oriental Ancient World. The beginning of this evolution is located around 3,500 B.C., in the
Southern Mesopotamia. The factors of this process were complex, a major role playing the geographic
transformations, the origins of which should be searched in the past, after the last glaciation, when the first
agricultural civilizations gradually appeared. The beginning of these major transformations was located in
“the fertile half-moon”. There, the humidity (which is above the level of 200 mm) and the warm clime,
allowed the spontaneous growing-up of plants and animals, which were important for the supplies. At the
end of the fifth millennium, we can observe the tendency of the agricultural communities to move towards
the fertile banks of the great rivers. The phenomenon may be connected to a change of the precipitation
regime and to the progresses of an irrigation based agriculture. For example, we may present the situation
of the South and centre of Mesopotamia. Unfortunately, in short time, there appeared the first case of
negative impact of the humans over the geographic environment and it was perceptible in all the south of
this region boarded by the Tiger and Euphrates. The soils became degraded and the Sumerian civilization
entered in a non-reversible decline. The phenomenon continued and extended during the next centuries.

Key words: prehistory, history, climatic phenomena, “Fertile half-moon”, environment.

Cuvinte cheie: preistorie, istorie, fenomene climatice, ,,Semiluna fertila”, mediu.

The Oriental Ancient World, on the whole,
developed on an extended area that was about 10,000
km long and 2,000 km wide and was situated in the
central part of the Asiatic continent and in north-
eastern Africa, south of the 42°N. latitude parallel.

Within this space, inhabited by a conglomerate of
people, we can distinguish some major areas, which
represented autonomous centres of civilization and in
which the passage from prehistory to history
occurred. A very concluding example is the Near
East and the Middle East, where, during the Ancient
times, developed the state structures of Mesopotamia,
of the Inferior Valley of the Nile, of Minor Asia, of
East-Mediterranean Coast and of the Iranian Plateau.
The milestone accepted by the majority of the
specialists in establishing the end of the prehistory
and the beginning of the Ancient times is represented
by the constitution of the first state structures. The
beginning of this evolution is located near the year
3,500 B.C., when the Sumerians had settled the first
city-states in Southern Mesopotamia, being followed
by Egypt, in 3,100 B.C.

But what are the factors that allowed for the
evolution of this process? It is clear that the process
was complex, a major role playing the transformations
of the physical and geographic structure and its origins
must be searched far back in the past.

Lumea orientald antica, Tn ansamblul ei, ocupa o
zona vasta, cu o lungime de circa 10 000 km si o
latime de aproximativ 2 000 km, situata Tn partea
meridionald a continentului asiatic si Africa de
nord-est, aproximativ la sud de paralela de 42°
latitudine nordica.

In interiorul acestui spatiu, locuit de un
conglomerat de popoare, se pot distinge cateva areale
majore, care au reprezentat focare autonome de
civilizatie si in care s-a petrecut trecerea de la
preistorie la istorie. Un exemplu concludent 1l
constituie Orientul Apropiat si Mijlociu, unde, in
antichitate, s-au dezvoltat structurile statale ale
Mesopotamiei, viii inferioare a Nilului, Asiei Mici,
coastei est-mediteraneene si ale Podisului Iranian.
Reperul acceptat de majoritatea specialistilor pentru a
marca sfarsitul preistoriei si Tnceputul epocii antice
este reprezentat de constituirea primelor formatiuni
statale. Evenimentul debuteaza pe la 3 500 1.Chr., cand
in sudul Mesopotamiei sumerienii vor organiza
primele orase-state, apoi, Tn jurul anului 3 100, Tn cazul
Egiptului etc.

Dar ce anume a permis desfasurarea acestui proces?
Desigur, fenomenul este complex. Un rol extrem de
important l-au avut si mutatiile survenite in domeniul
mediului fizico-geografic iar originile sale trebuie
cautate cu mult timp Tn urma.

! University of Craiova, Departament of History, amonlucian@yahoo.com
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The beginning of the major transformations is
located 15 to 10 millenniums before Christ, once with
the climatic phenomena which changed essentially
after the last glaciation and which allowed for the
gradual appearance of the first agricultural
civilizations. In time, the human groups became
sedentary and undergone a real demographic “boom”.

In the new geographical context, an extremely
important area, designated as “the fertile half-moon”
(Childe, 1967, passim) became individualized; it
included the Syrian-Mesopotamian Coast, the South
of Anatolia, North of Mesopotamia, Armenia,
Kurdistan, and ends in the West of Iran.

Even if sometimes it is designated only as a
conventional unit, its ecological diversity not being
taken into account (Amiet, 2002, 30), this region has
an unguestionable common characteristic: the average
annual precipitation, which is above the level of 200-
250 mm. Also, the name of this area is given by the
half-moon curve described by the 200 mm isohyet,
marking the limit towards the much more arid
southern areas of the Syrian steppe, Arabian Desert,
and Mesopotamia (Fig. 1).

Tnceputurile  transformarilor ~ majore  sunt
observabile cu aproximativ 15-10 milenii Tnaintea erei
noastre, o data cu fenomenele climatice care se
modifica esential dupa ultima glaciatiune si care vor
permite aparitia treptata a primelor civilizatii agricole.
Cu timpul, grupurile umane se vor sedentariza si vor
cunoaste un veritabil ,,boom” demografic.

Tn noul context geografic se individualizeaza o
zona extrem de importanta, desemnata sub sintagma de
»semiluna fertila” (Childe, 1967, passim), care
cuprinde coasta siro-palestiniana, sudul Anatoliei,
nordul Mesopotamiei cu Armenia, Kurdistanul si se
sfarseste n vestul Iranului.

Chiar daca uneori este consideratd doar o unitate
conventionald, netindndu-se cont de diversitatea ei
ecologica (Amiet, 2002, 30), aceasta zona are un
indiscutabil numitor comun: precipitatiile medii
multianuale, care depasesc valorile de 200-250 mm.
De altfel, denumirea acestui areal provine tocmai de la
curba semilunara pe care izohieta de 200 mm o
nregistreaza aici, delimitand spre sud zonele mult mai
aride ale stepei siriene, Desertului Arabiei si ale
Mesopotamiei (Fig. 1).
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Fig.1 The route of the 200 mm isohyet, which marks the southern limit of the “fertile half-moon” (Diaconescu, Al. 2001 ) /
Traseul izohietei de 200 mm, care marcheaza limita sudica a ,,semilunei fertile’” (Diaconescu, Al. 2001)

The sufficient humidity, combined with a warm

Umiditatea suficientd, combinatd cu o clima
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enough clime, allowed the spontaneous growing-up of
plants, which played an important part in the alimentation
of the human communities; such plants were the barley
and some species of wheat, rich in nutrients. A similar
importance had the wild moufflons and goats that lived
in the region (Guilaine, 2005, 90-91).

The first evidence of the plants culture, dating
between 9,500 and 9,000 B.C., was discovered in
some human settlements on the high areas of the
“fertile half-moon”, more precisely in Palestine and
northern Syria (Jericho, Mureybet etc.) (Cauvin, 1978,
passim). In time, the phenomenon extended, at the
beginning of the seventh millennium the agrarian
civilizations settling down in Anatolia (the most
representative is the settlement of Catal Hiyuk) and in
northern Mesopotamia, where, in the first half of the
sixth millennium, two representative cultures, Hassuna
and Samarra, developed.

It can be noticed that at the end of the fifth
millennium, the agricultural communities had the
tendency of moving from the higher areas towards the
lower ones, on the fertile banks of the great rivers (the
Nile, the Tiger, the Euphrates, the Indus etc.). The
phenomenon may be connected to a change of
precipitation regime and to the accentuation of
drought, but also to the progresses realized in time,
which allowed for an intensive agriculture based on
irrigations. For example, we may present the situation
of the south and center of Mesopotamia, where it
developed the Obeid Culture, which marks the
beginning of the Sumerian settlement in this area.
During the next millennium, in the frame of the
Culture of Uruk, the ancient proto-urban settlements
became real city-states, starting the use of writing
(Lafforgue, 2005, 177-181).

Unfortunately, in short time, there appeared the
first case of negative impact of the humans over the
geographical environment and it was perceptible in all
the south of Mesopotamia.

Together with the alluvia, salts in suspension were
brought here from the high northern areas by the Tiger
and the Euphrates; they were spread by many irrigations
channels and fixed on soil after the water vaporization.
Because of the excessive irrigations, doubled by the
absence of mineral nutrients and an intensive labor, the
soils became degraded, being inappropriate for the
culture of wheat. Thus, the nonreversible decadence that
the Sumerian civilization entered after 2,000 B.C.
(Diaconescu, 2001, 31) was not accidental. The
phenomenon continued and extended during the next
centuries, mainly after the Arab conquests, so that
nothing from the contemporary Irag reminds of the
Biblical Garden of Eden (Fig. 2).
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indeajuns de calda, a permis ca in anumite regiuni
din acest spatiu sa creasca spontan o serie de plante
ce vor juca un rol extrem de important n alimentatia
comunitatilor umane; astfel sunt orzul si anumite
specii de grdu, bogate nutritiv. O importanta
similara o aveau muflonii si caprele, care traiau tot
aici, in silbaticie (Guilaine, 2005, 90-91).

Primele dovezi ale cultivarii plantelor, datand
intre anii 9 500-9 000 1.Chr., au fost descoperite
intr-o serie de asezari umane din zonele mai Tnalte
ale ,,semilunii fertile”, mai precis din Israel si nordul
Siriei, ca lerichon, Mureybet etc. (Cauvin, 1978,
passim). Treptat, fenomenul se extinde, o data cu
inceputul mileniului al Vll-lea civilizatiile de tip
agricol instalandu-se in  Anatolia (cea mai
reprezentativa este asezarea de la Catal Hiyik) si in
nordul Mesopotamiei, unde, in prima jumaitate a
mileniului  al Vl-lea, existau doua culturi
reprezentative, Hassuna si Samarra.

Spre finele mileniului al V-lea se observa, insa,
tendinta comunitatilor agricole de a se deplasa din
zonele mai Tnalte spre regiunile mai joase de pe
malurile fertile ale marilor fluvii (Nil, Tigru, Eufrat,
Indus etc.). Fenomenul poate fi legat de o schimbare
a regimului precipitatiilor si de accentuarea secetei,
dar si de progresele acumulate intre timp, care au
permis practicarea unei agriculturi intensive, bazata
pe irigatii. Spre exemplu, Tn centrul si sudul
Mesopotamiei se manifesta cultura Obeid, care
marcheaza nceputul asezarii sumerienilor Tn aceasta
zona. Pe parcursul mileniului urmator, Tn cadrul
culturii Uruk, vechile asezari sumeriene protourbane
se vor transforma Tn adevirate orase-state si va
incepe utilizarea scrierii (Lafforgue, 2005, 177-181).

Din pacate, Tn scurt timp va aparea si primul caz
de impact negativ al omului asupra mediului
geografic, vizibil tot Tn sudul Mesopotamiei.

Aici, o data cu aluviunile aduse din nordul Tnalt
de catre apele Tigrului si ale Eufratului, erau
transportate si saruri in suspensie, difuzate prin
numeroasele canale antropice de irigatii si fixate
astfel in sol prin evaporare. Din cauza irigatiilor
excesive, dublate de lipsa ingrasamintelor si de un
arat intens, solurile s-au degradat, devenind
improprii cultivarii graului. Nu intdmplator, dupa
anul 2 000 1.Chr. civilizatia sumeriana va intra intr-o
ireversibila decadere (Diaconescu, 2001, 31).
Fenomenul insa va continua si se va extinde in
veacurile urmatoare, mai ales dupa cucerirea araba,
astfel ca nimic din lIrakul contemporan nu mai
aminteste de biblica Gradina a Edenului (Fig. 2).



Fig. 2 The present landscape in Southern Mesopotamia. The ruins of the Summerian urban center Uruk are in
foreground / Peisajul actual din sudul Mesopotamiei. In prim plan ruinele orasului sumerian Uruk
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THE ARAB ADVANCE ON BYZANTINE TERRITORY.
GEOGRAPHICAL AND HUMAN EVOLUTIONS

TNAINTAREA ARABA PE TERITORIUL BIZANTIN.
EVOLUTII GEOGRAFICE SI UMANE

Constantiu DINULESCU*

Abstract: The Arab conquests in the 7" century A.D. influenced the ethnical, territorial and confessional
evolution of the Byzantine Empire. The main battlefield was the Near East, a mixed area of Roman, Greek
and Sasanid elements. The Germanic and Slavic migrations in the Byzantine Empire were followed by an
aggressive policy of Arabs who had known important ideological transformations. These transformations
became important in the south of the Arabian Peninsula, where was the space of confluence of the
Monophysit and Nestorian Christians with the Jewish faith, protected by the Persians. The Arab conquest
limited the Byzantine territory on present Turkey, Balkans and the Exarchate of Ravenna and Venice in
Northern Italy. On territorial, ethnical and religious aspect, the Empire remained united, a fact which enabled
it to resist against the attacks of Slavic, Bulgarian and Turkish tribes for more than seven centuries.
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The Arab conquests in the 7" century A.D. influenced
the ethnical, territorial and confessional evolution of the
Byzantine Empire. The main battlefield was the Near East,
a mixed area of Roman, Greek and Sasanid elements. The
Germanic and Slavic migrations in the Byzantine Empire
were followed by an aggressive policy of Arabs who had
witnessed important ideological transformations. These
transformations became important in the south of the
Avrabian Peninsula (Babus, Emanoil, 2006), the space of
confluence of the Monophysit and Nestorian Christians
with the Jewish faith, protected by the Persians. In the 4™
century A.D., the Jews from Arabia imposed an Arab
king, converted to Jewish religion, which provoked the
reaction of the Byzantine state, which imposed a new king,
a former slave, Abraha, helped by the Christian Ethiopian
state. In 600 A.D., the Persians conquered the region of
Yemen, which contributed to the dissolution of the former
tribal relations.

In 610 A.D., an influent Arab merchant from Mecca,
a caravan city built near the Sanctuary of the Black Rock
(Khaba), Mohamed ibn Abdallah, a man of about forty
years, had a revelation which enabled him to became the
initiator of the cult of a single god, Allah — the Muslim
religion (“of the faithful ones”). After 622 A.D. (the O
year of Muslim chronology), Mohamed’s community
established its residence at Medina (Yahtreb). He unified
two pagan tribes and three tribes of the cousins, by a
formal action of conversion. The tribes that would
subsequently want to join the union would have to pay a
symbolic tax for the poor. During 629-632 A.D., the

Cuceririle arabe din secolul VII p.Chr. au influentat
evolutia etnica, teritoriala si confesionala a Imperiului
Bizantin. Principalul spatiu al confruntarilor a fost
Orientul Apropiat, o zona de confluenta a elementelor
romane, grecesti si sasanide. Migratiile slave si
germane Tn Imperiul Bizantin au fost urmate de o
politica agresivi a arabilor care cunoscusera
transformari ideologice importante. Aceste
transformari au devenit importante Tn sudul Peninsulei
Arabia (Babus, Emanoil, 2006), spatiu de confluenta al
crestinilor monofiziti si nestorieni, cu religia iudaica,
aceasta din urma tolerat de persi. Tn secolul IV p.Chr.,
evreii din Arabia au impus un rege arab de religie
mozaica, fapt care a atras replica bizantina, constand in
sustinerea unui fost sclav, Abraha, prin intermediul
statului crestin etiopian. Tn 600 p.Chr., persii au cucerit
regiunea Yemenului, care au contribuit la disolutia
fostelor relatiilor tribale.

Tn 610 p.Chr., un negustor arab influent din Mecca,
un oras caravanier, construit langa Sanctuarul Stancii
Negre (Khaba), Mohamed ibn Abdallah, un barbat n
jur de patruzeci de ani, a avut o revelatie care I-a facut
sa devina initiator al cultului unicului Dumnezeu,
Allah, religia musulmana (,,a celor credinciosi”).
Dupa 622 p.Chr., (anul 0 al cronologiei musulmane),
comunitatea lui Mohamed si-a stabilit resedinta la
Medina (Yahtreb). El a unificat doua triburi pagane si
trei triburi ale verilor, printr-o actiune formala de
convertire. Triburile care ulterior ar fi dorit sa se
alature uniunii trebuiau sa plateasca o taxa simbolica,
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religious state of Mohamed became a historical reality in
the Arabian Peninsula, which was able to attack the
Byzantine borders on the Euphrates River. After
Mohamed’s death, the question of his succession was a
problem that nearly undermined the fragile structure of
the new state. The first leader, the Caliph Abu Bakr
developed the framework of the Arab conquest of the
Near East: a political structure on religious basis, which
ensured the union of the different regions. The next
Caliphs, Omar I, Otman and Ali ensured the conquest of
Damascus (635), Jerusalem (636, with an act of self-
determination for the Christians granted by Omar I),
Alexandria (642), North-West Africa (697), Chinese
Turkistan (712), India (710-713). After Tarig’s
expedition in Spain (Tariq gave the geographical name
of Gibraltar, gib-al-Tariq - the rock of Tarig, instead the
Greek-Roman name Columns of Hercules), in 711, the
Arab influence spread in the Western Europe, being
stopped by Charles Martel at Poitiers (732). The Arab
domination was based mainly on financial control and
not on Islamic assimilation, the Christian population
preserving the traditions of their ancestors.

After 632 (Mohamed’s death), the Byzantine
Empire was a great power with great political ambitions
in the stage of foreign policy, especially in time of
Heraklios (610-641) when the Persian Sasanids were
driven-out from their recent conquests on Byzantine
territory (Egypt, Palestine, Syria) and pushed towards
their ethnical area (Mesopotamia — present day Irag and
Iran), without access to the Mediterranean Sea. The
Byzantine Empire dominated the Mediterranean Coasts
(Egypt, Palestine — present Israel, Spain and Italy) when
Sasanid Persia witnessed internal fights.

In 614, the Sasanids took the Holly Cross from
Jerusalem to Ctesiphon, but the Byzantines recovered it
in 629. This was the symbol of the Roman resurrection:
the Imperial and Christian Rome succeeded in the
confrontation with the Sasanids, but the union was
rather Christian than political. The Byzantine army was
exhausted after the fights against Sasanids (Brezeanu,
Stelian 1981), the garrisons were spread and badly paid,
the administration was extremely complicated. Greek
was the official language, but the regions were
dominated by “national” languages: Latin in the West,
Berberian in Africa, Coptic in Egypt and Syrian in
Syria. The economic, social and religious difficulties
were the main problem of the system. The Byzantine
society was formed of aristocracy and peasants, the
merchants, or the middle class being almost inexistent.

In the 5™ century, in the Eastern provinces heretic
Christian cults grew-up: Nestorian (Mesopotamia),
Monophysist ~ (Syria, Palestine, Egypt), which
influenced the internal life of the Empire, in the sense of
an identification of their religious belief with the
“national” attitude, which led to the rapid acceptance of
the Arab domination after the fall of Persians. In 661,
general Muawija settled the Umayad Dinasty, which
conquered Northern Africa, Spain, Cyprus, coming
twice near the walls of Constantinople.
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pentru saraci. Tntre 629-632 p.Chr., statul religios al lui
Mohamed a devenit o realitate istorica in Peninsula
Arabica, capabil sa atace frontierele bizantine de pe
Eufrat. Dupa moartea lui Mohamed, chestiunea
succesiunii sale a constituit o problema care aproape a
subminat fragila structura a noului stat. Primul lider,
califul Abu Bakr a dezvoltat cadrul cuceririlor arabe
din Orientul European: o structura politici pe baze
religioase care a asigurat unitatea diferitelor regiuni.
Urmatorii califi, Omar I, Otman si Ali au asigurat
cucerirea Damascului (635), lerusalim (636, cu un act
de auto-determinare pentru crestini garantat de Omar),
Alexandria (642), Africa de Nord-Vest (697),
Turchestanul chinezesc (712), India (710-713). Dupa
expeditia lui Tariq (Tariq a dat numele geografic al
Gibraltarului, gib-al —Tariq, stanca lui Tarig, in locul
vechii denimiri greco-romane, Coloanele lui Hercule),
in Spania, Tn 711, influenta araba raspandita in vestul
Europei (Banescu, Nicolae, 2000) fiind oprita de
Carol Martel la Poitiers (732 p.Chr.). Dominatia araba
a fost bazata in special pe control financiar si nu pe
asimilare islamicd, populagia crestind pastrandu-si
traditiile Tnaintasilor.

Dupa 632 p.Chr. (anul mortii lui Mohamed),
Imperiul Bizantin a fost o mare putere cu mari ambitii
politice Tn domeniul politicii externe, mai ales n
timpul Tmparatului Heraklius (610-641) cand Sasanizii
din Persia au fost eliminati din recentele lor cuceriri
din teritoriul bizantin (Egipt, Palestina, Siria) si
Tmpinsi Tnh zona lor etnica (Mesopotamia actualul Irak
si Iran), fara acces la Marea Mediterana. Imperiul
Bizantin a dominat Coastele Marii Mediterane (Egipt,
Palestina — Israelul actual, Spania si Italia) cAnd Persia
Sasanida s-a confruntat cu lupte interne.

Tn 614, Sasanizii au luat Sfanta Cruce de la
lerusalim la Ctesiphon, dar bizantinii au recuperat-o n
629 p.Chr. Acest moment a fost considerat simbolul
renasterii puterii romane: Roma Imperiala si Crestina a
reusit in confruntarea cu Sasanizii, dar unitatea era mai
mult crestina decat politica. Armata bizantina era
extenuata dupa luptele cu Sasanizii (Brezeanu, Stelian
1981), garnizoanele erau raspandite si prost platite,
administratia era complicata pana la extrem. Limba
oficiala era greaca, dar regiunile erau dominate de
,limbile nationale™: latina Tn vest, berbera in Africa,
copta in Egipt, syriaca in Syria. Principala problema a
sistemului era reprezentata de dificultatile din camp
economic, social si religios. Societatea bizantina era
compusa din aristocratie si tarani, negustorii sau clasa
de mijloc fiind aproape inexistenti.

Tn secolul V, n provinciile de rasarit s-au dezvoltat
cultele eretice crestine: nestorenii  (Mesopotamia),
monofizitii (Syria, Palestina, Egipt), care au influentat
viata internd a Imperiului, Tn sensul unei identificari a
credintei religioase cu ,,atitudinea nationala”, fapt care a
condus la rapida acceptare a dominatiei arabe dupa
caderea persilor. Tn 661, generalul Muawija a pus bazele
Dinastiei Omeiazilor, care a cucerit Africa de Nord,
Spania, Cipru, ajungdnd de doua ori sub zidurile



The great Byzantines’ mistake was the fight against
the Monophysite belief. Heraklios and Patriarch Sergio
(Diehl, Charles, 1999) tried to approach the two
tendencies, but the result was the emergence of
Monotelism, a new “heresy” which united all the
Eastern provinces, which imposed Cyrus as Patriarch in
631. Sophronios, the Patriarch of Jerusalem became
Patriarch at Constantinople in 634 and fought against
this formula (considered as contrary to the dogma of the
Council of Chalcedon - 451) which represented
(Popescu, Emilian, 1993) an attraction for Heraklios
who settled an edict, Ecthesis (638), trying to approach
the Ortodox and Monophysit tendencies.

The result was the active will of autonomy, the
attraction for the Arab domination, known for its religious
tolerance. Arabs conquered Borsa (634), Damascus (635),
Syria (636 after the victory of Yarmuk), Jerusalem (637-
638), Mesopotamia (639), Alexandria (642). Between
673-677, Emperor Constantine IV opposed a successfully
resistance against the Arabic attacks over Constantinople.
Africa and Carthage (693-698) were the last conquests of
Arabs (from the Byzantins).

In the sources, the Arabs are given different names.
Skylitzes’ Chronicle: “In the 25" year (of Heraklios),
Sarazins started an expedition with a lot of Arabs, after
a battle when Romans were defeated (...) very affected
by the lost of Antiochia (969) and another towns
mentioned above, the Agarians who lived in all the
corners of the Earth and the peoples with the same
religion: Egyptians, Persians, Arabs, Elamits, dwellers
of the so-called happy Arabia and Saba, spread
creating a league™.

Another source, Constantine the Porphyrogenete,
explains in a realistic way the structure and the
evolution of the muslim world: "It is known that there
are three Califates in Syria, or Arabian Empire,of
which one had the siege at Baghdad, or Mushumet, the
second in Africa, of the family Alim and Fatima, the
daughter of Mohamed, or Mmushumet, and the name of
Fatimid, the third is established in Spain and belongs to
the Family of Mauias”.

The Arab conquest limited the Byzantine territory on
present Turkey, Balkans and the Exarchate of Ravenna
and Venice in Northern Italy. On territorial, ethnical and
religious aspect, the Empire remained united, which
enabled it to resist against the attacks of Slavic, Bulgarian
and Turkish tribes for more than seven centuries.

Constantinopolului.

Marea greseald a bizantinilor a fost lupta Tmpotriva
credintei monofizite. Heraklios si Patriarhul Serghie
(Diehl, Charles, 1999) au fincercat apropierea celor
doua tendinte, dar rezultatul a fost aparitia
monotelismului, 0 noua ,.erezie” care i-a unit pe toti cei
din provinciile rasaritene, care l-au impus pe Cyr ca
Patriarh in 631. Sofronie, Patriarhul lerusalimului, a
devenit in 634 Patriarh al Constantinopolului si a luptat
Tmpotriva acestei formule (considerata contrara dogmei
Conciliului de la Chalchedon - 451) care reprezenta
(Popescu, Emilian, 1993) o atractie pentru Heraklios
care a initiat un edict, Ecthesis (638), incercand si
apropie tendintele ortodoxe si monofizite.

Rezultatul a fost activa vointd de autonomie,
atractia fata de dominatia araba, cunoscutid pentru
toleranta sa religioasa. Arabii au cucerit Borsa (634),
Damasc (635), Syria (636, dupa batalia de la
Yarmuk), lerusalim (637-638), Mesopotamia (639),
Alexandria (642). Dupa 673-677, Timparatul
Constantin al IV-lea a opus o rezistenta de succes
Tmpotriva atacurilor arabe asupra Constantinopolului.
Ultimele cuceriri ale Arabilor (pe seama bizantinilor)
au fost Africa si Carthagina (693-698).

Tn surse, Arabii sunt desemnati sub diverse nume.
Cronica lui Skylitzes: ,in al 25-lea an (al lui
Heraklios), sarazinii au inceput o expedigie cu mai mulyi
arabi, dupa o batalie cadnd romanii au fost infranyi (...);
foarte afectasi de pieredera Antiohiei (969) si a altor
oragse sus numite, agarenii care trgiau in toate colgurile
paméntului si popoarele cu aceeasi religiii: egipteni,
persi, arabi, elamisi, locuitori ai asa-numitei Arabia
fericita si Saba, s-au raspandit creand o liga ”.

O alta sursa, Constantin Porfirogenetul, explica in
mod realist structura si evolutia lumii musulmane:
»ESte stiut ca exista trei califate in Syria, sau
Imperiul Arab, din care unul avea sediul la Bagdad,
sau Musumet, al doilea in Africa, al familiei Alim si
Fatima, fiica lui Mohamed, sau Musumet, si numele
Fatimizilor, al treilea e stabilit in Spania si apartine
Familiei Mauias”.

Cuceririle arabe au limitat teritoriul Bizantin la
Turcia de azi, Balcani si exarhatele Ravenei si
Venetiei in Italia de Nord. Sub aspect teritorial, etnic si
religios, Imperiul a ramas unit, fapt ce l-a ajutat sa
reziste atacurilor slavilor, bulgarilor si triburilor
turcesti, mai mult de sapte secole.
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ITALY FROM A GEOGRAPHICAL NOTION TO AN UNITARY REGIONALISED STATE

ITALIA DE LA NOTIUNE GEOGRAFICA LA STAT UNITAR REGIONALIZAT

lonut SERBAN, Florian OLTEANU*

After 753 B.C., on the Latium plain on the left bank of the Tibur, developed a city, which will influence
decisively the history of Italy and Europe, the city of Rome. For centuries, The Roman Empire dominated
the world, but, because of its will to dominate by civilization, ended under the strokes of the migrators
who infiltrated in all its structures.

During the Middle Age, the feudal division transformated Italy in a conglomerate; this got the attention of
the powerfull centralized states as Austria, Spain, and France, which desired to maintain the division as a
mean of control.

The Austrian Chancellor, Klemens von Metternich, an initiator of the reactionary system, which was
confirmed as European policy after the Vienna Congress, used to say that Italy was really “a geographical
notion”, a cynical formula, which described the idea that if Italy was disintegrated, it was the aim of great
powers, especially of Austria.

The unification of Italy is a process which started when the King Victor Emmanuel reahed on the throne at
23 March 1848. The king, helped by the Prime Minister, Camillo Benso di Cavour, by the revolutionary
Giuseppe Garibaldi initiated the implication of its state in the European policy.

Rome remained the center of the Papal State until 1870, when the French garrisons, which ensured the
protection of the Pope, withdrew for participating at the French-Prussian War (1870-1871).

It became capital of Italy on the 1% of July 1870, accomplishing the unity of the Italian state.

The Pope excommunicated the Italian leaders, the relations getting normal by the Concordate of Laterano
in1929.

Key words: geographical space, unitary state, region, ideology, geo-political evolution.
Cuvinte cheie: spatiu geografic, stat unitar, regiune, ideologie, evolutie geo-politica.

Starting from 753 B.C., on the Latium plain (Cary,
Wilson, 1963) on the left bank of the Tibur, developed
a city, which will give its name to a republic, an
empire, an era, an ideology, the city of Rome.

Until the third century, Rome was the master of the
Italian Peninsula, keeping the other Italic people
(Sabins, Samnites, Etruscans) united under the name
of soci-allies, forcing them to give military help, to
pay taxes, without acording them political rights.

Between I1I-1 centuries B.C., Rome became de
master of the Northern Africa, Minor Asia (Levecque,
2005), of a great part of Europe (on the limits of the
Rhine, Danube), crossing in the second century A.D.
the Euphrates and the Danube.

It was the first moment in history, when such an
extended space, the circummediterraneean area, was
conducted by a single political authorithy.

Two major moments changed under human-social-
political relation, the evolution of Rome. In 88 B.C.,
after three years of civil war, the socii, received the
most desired status, that of cives Romani — Roman
citizens. The Rubicone (identified by the specialists

Tncepand cu anul 753 a.Chr., in Campia Latium
(Cary, Wilson, 1963), pe malul stang al fluviului
Tibru, se dezvolta un oras care va da numele sau
unei republici, unui imperiu, unei epoci, unei
ideologii, Roma.

Pana in secolul 1l a.Chr. Roma era stipana
Peninsulei Italice, tinand celelalte neamuri italice
(sabini, samniti, etrusci) reuniti sub numele de soci-
aliati, obligandu-i sa-i furnizeze sprijin militar, sa
plateasca taxe, dar fara a le acorda drepturi politice.

Intre secolele I1lI-1 a.Chr., Roma a devenit
stapdna Africii de Nord, Asiei Mici (Levecque,
2005), a unei mari parti a Europei (la limitele
Rhinului, Dunarii), reusind in secolul 1l p.Chr. sa
depaseasca Dunarea si Eufratul.

Era pentru prima data Tn istorie, cand un spatiu atat
de ntins, cel circummediteraneean era condus de o
singura autoritate politica.

Doua momente majore au schimbat sub raport
socio-politico-uman evolutia Romei. Tn anul 88 a.Chr.,
la capatul a trei ani de razboi civil, socii au obtinut
statutul mult-ravnit de cives Romani- cetateni romani.

! University of Craiova, Departament of History, johnutzserban@yahoo.com, f_olteanu1981@yahoo.com
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with the Fiumicino river in 1933 (comes from the
Apenine Mountains (Mommsen, 1987) and goes to the
Adriatic Sea), which passes by the actual city
Savignano di Romagna (province of Emilia-Romagna)
that separated the province of Gallia Cisalpina (the
actual northern Italy) from the territories of socii,
became a “border” for he Roman legions, which
created, for the first time, the idea of the unity of Italia.

Even if with the passage of the Rubicone, done by
Caesar in 49 B.C., the series of wars for the Roman
throne did not end, all the emperors considered Italy as
an unitary territory (Berstein, Milza, 1998), which was
never a province of Rome, it was Rome itself. Even if
in 212 A.D., the emperor Caracalla gave the Roman
citizenship for all the inhabitants from the Roman
Empire (Constitutio Antoniniana), Italy remained a
special area, in which were only the praetorian
cohorts, appointed by Augustus.

Another great moment was the initiative of the
reformation of the Roman Empire tried by the emperor
Constantine the Great. He divided the empire in four
praefecturae (Italia, Gallia, Africa, and Oriens), a new
evidence that Italy was considered as a unitary space.

In the context of the migrations, a process in which
nomad communities from the margins of the Greek-
Roman world (of Germanic, Slavic, Ugro-Finic
origins), entered in the Empire, it was divided in 395
A.D., at the end of Theodosius, who let as emperors
his sons Arcadius (Orient), and Honorius (Occident).
The new “border” was established on the Drava
(former Yugoslavia).

Italy was the scene of the migrators’ invasions.
Rome was attacked in 410 A.D. by the Vizigoths of
Allaric (Berstein, Milza, 1998) and, then, occupied by
Odoacer, a General with German origin, who put an
end to the Western Roman Empire. The Byzantine
emperor lustinian tried unsuccessfully the unification
of the Empire, keeping from Italy only the exarchates
of Ravenna and Venice.

From the migrators that lived in Italy, we mention
the Vizigoths, the Ostrogoths, the Longobards who
settled a state with the center at Pavia, starting from
568 to 774, when they were defeated by the king of
Francs, Charles the Great, giving their name to the
Northern part of Italy- Lombardia).

The father of Carol the Great, the king Pepin the Short
will recognized in 756 the Bishop of Rome, the Pope
Stephan 1l (753-757) the right of the former Byzantine
Exarchate of Ravenna and Rome Ducate of Rome,
conquered from Longobards (Berstein, Milza, 1998). The
Pope will put the basis of the Papal State, in the center of
Italy, known also as Patrimonium Sancti Petri.

Charles the Great will be consecrated in 800 as
Roman Emperor. In 802, he tried, unsuccessfully, to
have as wife the Byzantine empress Irene, hoping to
rebuild the unity of the Roman Empire.

In 962, Otto the Great put the basis of the Holly
Roman Empire of German Nation, starting a conflict
with the Pope, for the supremacy, which included the
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Rubiconul (identificat de specialisti abia in 1933 cu
raul Fiumicino (izvoragte din Muntii  Apenini
(Mommsen, 1987), si se varsa in Marea Adriatica),
care trece prin actualul oras Savignano di Romagna
(provincia Emilia Romagna), care separa provincia
Gallia Cisalpina (azi nordul Italiei) de teritoriul socilor
(,cizma italica” propriu-zisa) a devenit o ,,granita”
pentru legiunile romane, ceea ce a creat, pentru prima
data, ideea unitatii Italiei.

Chiar daca o data cu trecerea acestuia de catre
Caesar in 49 a.Chr., sirul razboaielor pentru tronul
Romei nu s-a incheiat, toti imparatii au privit Italia ca
pe un teritoriu unitary (Berstein, Milza, 1998), care nu
a fost niciodata provincie a Romei ci unul si acelasi
lucru cu Roma finsasi. Chiar daca tn 212 p.Chr.,
Tmparatul Caracalla a dat cetatenia romana tuturor
locuitorilor din Imperiu (Constitutio Antoniniana),
Italia a continuat sa fie un spatiu special, Tn care erau
doar cohortele pretoriene, infiintate de Augustus.

Un alt moment major a fost incercarea de reformare
a Imperiului de catre Constantin cel Mare. El a
impartit imperiul n patru praefecturae (Italia, Gallia,
Africa, Oriens), din nou ltalia fiind vazuta ca un tot
unitar. Constantin a schimbat decisiv cursul istoriei
romane, deplasadu-i centrul de greutate spe Orientul
puternic elenizat si influentat de crestinism.

In contextul migratiilor, un proces in care
comunitati nomade de la periferia lumii greco-romane
(de origine germanica, slava, ugro-finica) au patruns in
Imperiu, acesta s-a scindat in 395 p.Chr., la finele
domniei lui Theodosius care i-a lasat ca imparati pe fiii
sai Arcadius (Orient) si Honorius (Occident). Noua
»granita” a fost stabilita pe Drava (fosta lugoslavie).

Italia a fost scena invaziilor migratorilor (Berstein,
Milza, 1998). Roma a fost atacata ih 410 de vizigotii
lui Alaric, apoi ocupata de Odovacar (Odoacru), de
neam germanic, care a pus capat Imperiului Roman de
Apus. Tmparatul bizantin lustinian a ncercat, fara
succes, unificarea imperiului, pastrand in Italia doar
exarhatele de Ravenna si Venetia.

Dintre migratorii care s-au perindat n Italia,
mentionam vizigotii, ostrogotii, longobarzii, acestia
din urma, intemeind un stat cu centrul la Pavia,
incepand din 568, pana la 774, cand au fost invinsi de
regele francilor, Carol cel Mare, lasdnd numele lor
partii de nord a Italiei (Lombardia).

Tatal lui Carol cel Mare, regele Pepin cel Scurt
(Berstein, Milza, 1998) va recunoaste in 756
episcopului Romei, Papa Stefan Il (753-757) dreptul
asupra fostului exarhat bizantin de la Ravenna si
ducatului Romei, cucerite de la longobarzi. Papa va
pune bazele Statului Papal, Tn centrul Italiei, numit si
Patrimonium Sancti Petri.

Carol cel Mare va fi uns in anul 800 ca Tmparat
roman. Tn anul 802 a Incercat, fird succes si obtina
mana Tmparatesei bizantine Irena, sperénd ca va reface
unitatea Imperiului Roman.

In 962, Otto cel Mare a pus bazele Sfantului
Imperiului Roman de Natiune Germana, declansand un



Italian states: the republics of Venice and Florence, the
Duchy of Neapole, Marquizates of Montferrat and
Saluyyo, Duchy of Milan, Genova, Parma, Piacenza,
Principality of Savoia.

In 1296, it was settled the Republic of San Marino,
in the center of Italy, in a region separated from the
Papal States (Rendina, 2006).

Between the years 1309 and 1337, the Popes,
moved their residence at Avignhon, but Roma remained
the “Holly City”.

In the XV-XVI centuries, during the so-called
“Italian wars”, the Spaniols conquered the south of
Italy, Sicily, creating the “Kingdom of two Sicillies”
and Austria occupied Venice and Lombardia.

Meanwhile, in the modern age, Italy was a
geographical notion, which involved the idea of a
states” conglomerate, which fought one against
another, meanwile the Roman-German Empire (future
Habsburgs Empire or Austria), Byzantine Empire,
Russian Empire will fight for the glory of the Ancient
Rome. Even in the Renaissance, the Florentine
diplomate Nicolle Machiavelli, in his work “The
Prince” exposed the necessity of the unification of
Italy (Berstein, Milza, 1998) by any means, the
rivalities between the states, the influences from the
Papal State and of the other European States made
impossible any attempts in this way.

In 1743, the kingdom of Sardinia was united with
the Piemont (north-west of Italy), being created the
frame of the next Italian modern state.

Napoleon Bonaparte will create the Cisalpine
Republic, Ligurian Republic, after the peace of
Campoformio (1797); Austria recognized the new
geopolitical reality in Italy at the peace of
Lunéville (1801).

After the 23" of January 1799, when the French
Army commanded by the General Jean Antoine
Championnet occupied Naples, it was created the
Parthenopeean Republic.

The signing of the peace treaty of Tolentino (1797)
between Napoleon and Pope Pius VI, when the last
resigned at its aims concerning Avignon and was exiled,
was followed by the Napoleon’s granting to his son, at
his birth, in 1813, of the title of King of Rome. He also
granted nobiliar titles and leadership of Italian States to
many from his relatives and his marshals. His creation
will disappear after the Congress of Viena (1815).

The Austrian Chancellor, Klemens von Metternich,
an initiator of the reactionary system, which was
confirmed as European policy (Barber, 1993) after the
Vienna Congress, used to say that Italy was really “a
geographical notion”, a cynical formula, which
described the idea that if Italy was disintegrated, it was
the aim of great powers, especially of Austria.

The unification of Italy (Stiles, 1998) is a process
which started when the King Victor Emmanuel reahed
on the throne on the 23" of March 1848 (Procacci,
1975). The king, helped by the Prime Minister Camillo
Benso di Cavour, by the revolutionary Giuseppe
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conflict cu Papa, pentru suprematie, Tn care au fost
antrenate  statele italiene: republicile Venetia si
Florenta, ducatul Neapolelui, marchizatele de
Montferrat si Saluzzo, ducatele Milanului, Genovei,
Parmei, Piacenzei, principatul Savoiei etc.

Tn 1296 a fost intemeiata Republica San-Marino, in
centrul Italiei, intr-o regiune desprinsa din Statele
Papale (Rendina, 2006).

Tntre 1309-1337, Papii si-au mutat resedinta la
Avignon, dar Roma a continuat sa fie ,,cetatea sfanta”.

Tn secolele XV-XVI, in timpul asa-ziselor
»razboaie italiene”, spaniolii au cucerit sudul Italiei si
Sicilia, formand ,,Regatul celor doua Sicilii”, Austria a
ocupat Venetia si Lombardia.

Asadar, in epoca moderna ltalia era o denumire
generica prin care se intelegea un conglomerat de
statulete care se luptau intre ele, Tn timp ce Imperiul
Romano-German (ulterior Austria, sau Imperiul
Habsburgic), Imperiul Bizantin, Imperiul Rus se vor
bate pentru gloria anticei Rome. Chiar daca in epoca
Renasterii  diplomatul Niccolo Machiavelli, 1in
lucrarea ,Principele” (Berstein, Milza, 1998),
expunea necesitatea unificarii, prin orice mijloace a
Italiei, rivalitatile dintre state, imixtiunile Statului
Papal si ale statelor europene faceau imposibile orice
fncercari in acest sens.

Tn 1743, regatul Sardiniei a fost unit cu Piemontul
(nord-vestul Italiei), punandu-se bazele viitorului stat
italian modern.

Napoleon Bonaparte va intemeia Republica
Cisalpina, Republica Ligura dupi pacea de la
Campoformio (1797), Austria recunoscand noua
realitate geopolitica Tn Italia prin pacea de la
Lunéville (1801).

Dupa ce la 23 ianuarie 1799 armata franceza
comanadata de generalul Jean Antoine Championnet
ocupa Neapole, ia fiintd Republica Parthenopeana.

Tncheierea tratatului de pace de la Tolentino (1797)
intre Napoleon si Papa Pius al VI-lea, cand ultimul va
renunta la pretentiile asupra Avignonului si va fi
exilat, va fi urmata de acordarea de catre Napoleon,
fiului sau, inca de la nastere, in 1813, a titlului de rege
al Romei. Totodata, a oferit titluri nobiliare si de
conducere ale statuletelor italiene multora din rudele si
maresalii sai. Creatia sa va disparea dupa Congresul de
la Viena (1815).

Cancelarul Austriei, Klemens von Metternich, un
stalp al reactionarismului devenit politica europeana
(Barber, 1993) dupa Congresul de la Viena obisnuia
sa spuna ca ltalia ,,era o nofiune geografica”, formula
cinica, prin care exprima de fapt ca Italia dezbinata era
pe placul marilor puteri, in special al Austriei.

Unificarea Italiei (Stiles, 1998) este un proces care
a Tnceput odata cu venirea la tron, la 23 martie 1848 a
regelui Vittorio Emanuelle Il. Acesta, ajutat de primul
ministru Camillo Benso di Cavour, de luptatorul
Giuseppe Garibaldi a initiat implicarea statului sau in
politica europeana(Pellistrandi, 2000).

Tn 1860, Parma, Toscana, Romagna si Modena au



Garibaldi initiated the implication of its state in the
European policy (Pellistrandi, 2000).

In 1860, Parma, Toscana, Romagna, and Modena
joined the Kingdom of Sardinia. Nice and Savoia
decided by vote to enter in the boundaries of France.
Giuseppe Garibaldi (Townson, 1994) had succeded to
conquer Sicily and Southern Italy, helped by the local
forces. On the 17" of March 1861, the Kingdom of
Italy was officialy proclaimed.

After the participation to the War of Crimeea, the
emperor of France, Napoleon Il helped Italy for
fighting against Austria, when Italy obtained
Lombardia and Venice in 1866.

Rome remained the center of the Papal State until
1870, when the French garrisons, which ensured the
protection of the Pope, withdrew for participating at
the French-Prussian War (1870-1871).

It became capital of Italy in 1-st July 1870,
accomplishing the unity of the Italian state.

Pope excommunicated the Italian leaders, the
relations getting normal by the Concordate of
Laterano in 1929.

aderat la Regatul Sardiniei. Nisa si Savoia au hotarat
prin vot sa intre in componenta Frantei. Giuseppe
Garibaldi (Townson, 1994), a reusit cucerirea Siciliei
si Italiei de Sud. La 17 martie 1861 s-a proclamat

Regatul Italiei.
Dupa participarea la Razboiul Crimeei, imparatul
Frantei, Napoleon Il a sprijinit Italia Tn lupta cu

Austria, Tn urma careia aceasta a obtinut Lombardia si
Venetia, Tn 1866.

Roma a ramas centrul Statului Papal, pana in 1870,
cand garnizoanele franceze care asigurau protectia
Papei s-au retras pentru a participa la razboiul franco-
prusian din 1870-1871.

Ea a devenit capitala Italiei la 1 iulie 1870,
desavarsindu-se unitatea politica a statului italian.

Papa i-a excomunicat pe conducatorii italieni,
relatiile normalizandu-se prin Concordatul de la
Laterano din 1929.
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MARIA REDEI

The world on the move. The geography of international migration
(Mozgéshan a vilag. A nemzetkozi migracio foldrajza) / Lumea in miscare. Geografia

migrariei internagionale

Migration is coeval with the humankind. The will to
discover the unknown, to settle down in a new territory
with better natural conditions, to move to a place where
someone can learn new things or where their abilities
are better accepted, or to flee from repression, wars and
disasters are only some of the factors which have forced
innumerable people to migrate during the history.
However, the process was never as strong as nowadays;
thanks to the opening of formerly closed borders, the
increasing shortage of human resource in the developed
countries, and the rapid development of communication
and transport, migration has become global during the
last decades: the ’age of globalization’ is the ’age of
migration’ as well.

The purpose of this book published by the E6tvos
University Press in Hungary is to give an overall view
of the reasons, the characteristics and the
consequences of nowadays international migration
tendencies, from two different aspects: the first part of
the book focuses on the migration as social
phenomenon, while the second part gives detailed
information on the geographical effects of
international migration.

At first, the problem of defining is raised in the
second chapter (after the preface). The book contains
different possible definitions for migration, while
emphasizing the complexity of the problem and
distinguishing numerous categories of migration.
Moreover, it shows how quantitative data regarding
these processes can be collected.

The next chapter focuses on the effects of
migration. The demographic and economic
consequences of the inflow of migrants into the EU
countries and the major cities (e.g. how the number of
foreign workers influences unemployment and wage
level of the native communities) are briefly analysed.
It is shown as well, how major economic models
define migration, and what kinds of migration policies
exist. A great stress is laid on the question of internal
brain drain (the employment of skilled workforce in
their country but by foreign companies), a very actual
problem of the emerging economies: the author makes
it clear why the social effects of this process are in
some ways similar to those of migration, and what are
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Migratia dateaya din aceeasi perioada cu omenirea.
Dorinta de a descoperi necunoscutul, de a se stabili
intr-un nou teritoriu cu conditii naturale mai bune, de a
se muta Tntr-un loc unde poti Thvata lucruri noi sau
unde abilitatile tale sunt mai bine primite, sau pentru a
scapa de opresiune, razboaie sau dezastre - sunt doar
cativa factori care au fortat nenumarati oameni si
emigreze de-a lungul istoriei. Totusi, acest proces nu a
fost niciodata atat de intens ca Tn prezent. Datorita
deschiderii granitelor inchise Tn perioada socialista,
lipsei tot mai acute de resurse umane din tarile
dezvoltate si dezvoltarii rapide a comunicatiilor si
transporturilor, migratia a devenit un proces global in
ultimele decenii: ,era globalizarii” este si ,era
migratiei”.

Scopul acestei carti publicate de E6tvds University
Press Tn Ungaria este de a prezenta o vedere de
ansamblu asupra acestor motive, a caracteristicilor si
consecintelor tendintelor migratiei internationale din
prezent, din doua perspective diferite: prima parte a
cartii analizeaza migratia ca fenomen social, Tn timp ce
in a doua parte, sunt prezentate informatii detaliate
despre efectele geografice ale migratiei internationale.

Pentru inceput, este ridicata problema definirii
migratiei Tn al doilea capitol (dupa prefata). Cartea
ofera mai multe definitii posibile ale migratiei, punénd
accent pe complexitatea fenomenului si evidentiind
mai multe categorii de migratii. Mai mult, arata cum
pot fi culese date cantitative despre aceste procese.

Capitolul urmator prezinta efectele migratiei. Sunt
analizate pe scurt consecintele demografice si
economice ale afluxului migrantilor catre statele UE si
principalele orase (de exemplu, cum numarul de
muncitori straini influenteaza somajul si nivelul
salariilor in randul comunitatilor autohtone). De
asemenea, se aratd pe scurt cum principalele modele
economice definesc migratia si ce fel de politici pentru
migratie exista. Se pune accent pe problema drenajului
intern al materiei cenusii (folosirea fortei de munca
calificate Tn tara natald, dar de catre companiile
straine), o problema actuala ih economiile in curs de
dezvoltare: autorul evidentiaza clar de ce efectele
sociale ale acestui proces se aseamana cu cele ale
migratiei si care sunt diferentele majore. Pe langa



the major differences. In addition, the book gives an
insight to the problem of remittances. This question is
analysed on global, regional and national level as well,
describing the methods and reasons of transactions,
and their highly beneficial effect on the economies of
the major sending countries.

However, migration cannot be fully described with
the methods of demography and economy; to
understand the human side of the phenomenon we
have to take the cultural effects into consideration as
well. The book describes how family status, age,
education level or skills can influence the migrant’s
chances to become a useful and respected member of
the community in a new country. On the other side, the
openness and tolerance of a nation and its migration
policy towards other cultures has a key effect on the
immigrants’ integration; this problem is analysed from
different aspects.

For a lot of people migration is not the result of a
voluntary decision but coercion. Every year thousands
of refugees and asylum seekers leave their home
because of disasters, military conflicts, or ethnic,
religious, political persecution. The fourth chapter
gives an overlook of this problem on the basis of the
data published by the UNHCR, with an emphasis on
geographical aspects.

The fifth chapter is about the most important recent
trends of international migration. The rapidly
increasing number of migrants, the greater and greater
proportion of young people and unskilled labour force,
the noticeable feminization of international migration,
and the emerge of Asia as source region are described
and interpreted in this chapter.

Skilled migration is analysed in the sixth chapter.
This part gives an insight to the situation of the
students studying abroad, describing the factors which
influence their decision whether they stay in the new
country or not. Moreover, the chapter makes it clear,
why researchers and members of academic staff
migrate and how this process affects the economic
prospects of the sending and receiving countries. The
problem of the expats (people who have an other
country’s nationality as they were born in) is discussed
as well. All these phenomena are analysed from a
geographical aspect, putting a great emphasis on the
role of Hungary in international skilled migration.

The seventh chapter, which is practically the second
part of the book, contains highly detailed information on
the regional characteristics of migration. All continents
are thoroughly analysed, with a focus on the changing
intensity of migration during the last five decades, the
distribution of migrants according to age group, sex and
education level. The serious problem of illegal migration
(e.g. human smuggling) and the financial effects of the
remittances are fully described. Thereafter, the role of
certain countries in international migration is shown. A
wide range of countries is mentioned with a brief
description of their geographical and historical
background, and an analysis of the interconnection
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aceasta, cartea analizeaza si problema expedierilor.
Acest subiect este analizat atat la nivel global si
regional, cat si la nivel national, fiind descrise
metodele si motivele tranzactiilor si efectele foarte
benefice pe care le au asupra economiilor principalelor
state emitente.

Cu toate acestea, migratia nu poate fi descrisa
complet fara metodele folosite in  demografie si
economie; pentru a Tintelege latura umana a
fenomenului, trebuie sa luam Tn considerare si efectele
culturale. Cartea descrie cum statutul familiar, vérsta,
nivelul educatiei sau aptitudinile pot influenta sansele
migrantului de a deveni un membru util si respectat al
comunitatii din noua tara. Pe de altd parte, deschiderea
si toleranta unei natiuni si politica migratiei pentru alte
culturi are un efect major asupra integrarii
imigrantilor; aceasta problema este analizata din mai
multe puncte de vedere.

Pentru multe persoane, migratia nu este rezultatul
deciziei voluntare, ci al constrangerilor. Tn fiecare an,
mii de refugiati si azilanti Tsi parasesc casele Tn urma
dezastrelor, conflictelor militare, sau persecutiilor
etnice, religioase si politice. Al patrulea capitol ofera o
privire de ansamblu pe baza datelor publicate de catre
UNHCR, cu accent pe aspectele geografice.

Al cincilea capitol trateaza cele mai importante
tendinte recente ale migratiei internationale. Cresterea
rapida a numarului de migranti, proportia tot mai mare
de persoane tinere si forta de muncd neinstruita,
feminizarea migratiei internationale si afirmarea Asiei
ca regiune sursa sunt descrise si interpretate Tn acest
capitol.

Migratia fortei de munca calificate este analizata in
al saselea capitol, care prezinta situatia studentilor ce
studiaza n strainatate, descriind factorii care le
influenteaza decizia de a raméne sau nu Tn noua tara.
Mai mult, acest capitol evidentiazd clar de ce
cercetatorii si membrii colectivului academic migreaza
si cum afecteaza acest proces prospectele economice
ale statelor emitatoare si receptoare. Este dezbatuta si
problema expatriatilor (persoanelor care au alta
nationalitate decat cea a tarii Tn care s-au nascut).
Toate aceste fenomene sunt analizate din punct de
vedere geografic, punand accent pe rolul Ungariei in
migratia internationala a fortei de munca calificate.

Al saptelea capitol, care este practic partea a doua
a cartii, contine informatii foarte detaliate despre
caracteristicile regionale ale migratiei. Sunt minutios
analizate toate continentele, cu accent pe variatia
intensitatii  migratiei  Tn ultimele cinci decenii,
distributia migrantilor pe grupe de varsta, sex si
nivelul educatiei. Sunt descrise pe larg problema
deosebita a migratiei ilegale (de exemplu contrabanda
umani) si efectele financiare pentru repatriere. Ca
urmare, este aratat rolul anumitor state in migratia
internationala. Sunt mentionate mai multe state, cu o
scurtd descriere a cadrului geografic si istoric, fiind
analizate interconexiunile dintre acesti factori si
migratia internagionala. Cartea ofera informatii relativ



between these factors and international migration is
given. The book gives relatively detailed information on
smaller countries as well, while focusing on the major
sending and receiving ones (especially on the USA and
China; the latter is analysed in the interpretation of a
Hungarian student researching this problem).

The last chapter gives a short overview of the
global consequences of international migration,
namely the possibility and the need for a global
migration policy with a global control system, and the
determining role of migrant labour force in world
economy.

At the end of the book, a dictionary explains the
most important terms of migration.

Numerous illustrations  help  the  better
understanding of the huge amount of information.
Eighty-eight graphs, diagrams and age-sex pyramids,
and sixty-eight tables containing the latest statistical
data about international migration show the structure
of migrants and the changing trends of migration in
time. Moreover, fourty-three thematic maps make it
easier to wunderstand the spatial pattern and
geographical factors of the process. An other
important positive characteristic of the book is the
great number of cited interviews and articles from
newspapers which make it easier to understand the
human side of migration and the challenges permanent
and temporary migrants have to face. At last, this
publication contains a highly detailed list of references
and bibliography, which can be very useful for
everybody who wants to make a research in this field
of interest or simply learn more about it.

Taking all these into consideration the book can be
very useful for students, researchers and all other
people who want to understand international
migration and the world we are living in better.
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detaliate si despre statele mai mici, punand Tnsa accent
pe principalele tari emitatoare si receptoare (in special
SUA si China, ultima fiind analizata prin prisma unui
student ungur care cerceteaza aceasta problema).

Ultimul capitol constituie o privire de ansamblu
asupra  consecintelor  globale ale  migratiei
internationale, Tn principal posibilitatea si necesitatea
unei politici globale pentru migratie, cu un sistem
global de control, si rolul determinant al fortei de
munca migratorii in economia mondiala.

La finalul cartii, ™n dictionar sunt explicati
principalii termeni referitori la migratie.

Numeroase figuri ne ajutd sa intelegem mai bine
toate aceste informatii. Optzeci si opt de grafice,
diagrame si piramide ale varstelor, precum si saizeci si
opt de tabele contindnd cele mai recente date statistice
despre migratia internationald aratd structura
migrantilor si tendintele schimbatoare ale migratiei h
timp. Mai mult, cu ajutorul celor patruzeci si trei de
harti tematice, intelegem mai usor modelul spatial si
factorii geografici ai acestui proces. O alta
caracteristica importantd a acestei carti consta n
numarul mare de interviuri si articole citate din ziare,
care ne fac sa ntelegem mai usor latura umana a
procesului migratoriu si provocarile permanente si
temporare la care migrantii trebuie si faca fata.
Aceasta carte contine o bibliografie foarte detaliata,
care poate fi utila tuturor persoanelor care vor sa
intreprinda un studiu Tn acest domeniu sau pur si
simplu sa afle mai multe lucruri.

Luand Tn considerare toate aceste aspecte, cartea
poate fi foarte utila studentilor, cercetatorilor si tuturor
celorlalte persoane, care doresc sa inteleaga mai bine
migratia internationala si lumea in care traim.

Liliana Popescu, University of Craiova
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THE SOILS OF ROMANIA. VOLUME |
SOLURILE ROMANIEI. VOLUMUL |

PROTISOLS, CERNISOLS, UMBRISOLS, CAMBISOLS, LUVISOLS, SPODOSOLS
PROTISOLURI, CERNISOLURI, UMBRISOLURI, CAMBISOLURI,
LUVISOLURI, SPODISOLURI

Authors/Autori: Constantin Grigoras, Sandu Boengiu, Alina Vladut, Elena Narcisa Grigoras
2007, Editura Universitaria, Craiova, 337 pag.

The volume renders the diversity of the physical-
geographical, age, and human activity conditions,
which imposed the diversity of the soil cover of
Romania.

The soils in our country were classified in 12
classes and 32 types, according to the Romanian
System of Soil Taxonomy (RSST), applied starting
with 2003. Within the framework of each soil class
and type, it was also made a presentation of the
respective soils’ correlation with the international and
worldwide-accepted system, respectively the World
Reference Base for Soil Resources (WRB-SR).

The Romanian System of Soil Taxonomy
perfected and modernized the Romanian system of
Soil Classification from 1980, as it defined the
diagnostic elements and the soil determination and
classification keys more precisely. The pedological
research, according to this system, classified the soils
more correctly and made the correlation with the
World Reference Base for Soil Resources easier.

As the RSST 2003 brought certain
modifications of the name of the soil classes, types
and subtypes, as compared to the previous
classification systems, it developed the necessity of
knowing the soils of Romania according to the
newly-established criteria for taxonomic defining
and classification. Thus, there occur situations when
certain soils, which were grouped according to the
previous classifications to a certain type of soil, have
to be distributed to two types. This is why the soil
maps published until the implementation of the
present system have to be reconsidered.

The volume The Soils of Romania renders the soil
classes, types, and subtypes according to the order
established by the RSST. For each type of soil, we
made a minute description of the environment
conditions  (climate, relief, solification deposits,
vegetation, hydrology and hydrogeology, human
activity) that marks their development and we also
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Lucrarea surprinde diversitatea conditiilor
fizico-geografice, de varsta si activitate umana, ce
au facut ca invelisul de soluri al Romaniei sa fie
foarte variat.

Solurile Tintalnite Tn tara noastra au fost
clasificate in 12 clase si 32 de tipuri, conform
Sistemului Romén de Taxonomie a Solurilor
(SRTS), intrat in vigoare Tncepand cu anul 2003. Tn
cadrul fiecarei clase si a fiecarui tip de sol a fost
facuta si o prezentare a corelarii solurilor respective
cu sistemul international acceptat pe plan mondial,
respectiv. Baza Mondiala de Referintd pentru
Resursele de Sol (WRB-SR).

Sistemul Romén de Taxonomie a Solurilor a
perfectionat si modernizat Sistemul Roman de
Clasificare a Solurilor din 1980, prin definirea mai
precisa a elementelor diagnostice si a cheilor de
determinare si Tncadrare a solului. Cercetarile
pedologice, care s-au facut in conformitate cu acest
sistem, au Tincadrat mai corect solurile, acestea
putand fi mai usor corelate cu Baza Mondiald de
Referinta pentru Resursele de Sol.

Dar pentru ca SRTS — 2003 a adus modificari in
denumirea claselor, tipurilor si subtipurilor de sol,
fata de precedentele sisteme de clasificare, a aparut
necesitatea cunoasterii solurilor Romaniei 1n
conformitate cu noile criterii stabilite pentru
definirea si Tncadrarea taxonomica. Astfel, apar
situatii cand unele soluri, ce erau grupate conform
clasificarilor anterioare la un anumit tip de sol,
acum vor fi distribuite la doua tipuri. Din aceasta
cauza, hartile de soluri publicate pana la aparitia
actualului sistem trebuie reconsiderate.

Lucrarea Solurile Romaniei prezinta clasele,
tipurile si subtipurile de sol in ordinea stabilitd de
SRTS. La fiecare tip de sol s-a facut o descriere a
conditiilor de mediu (clima, relief, depozite de
solificare, vegetatie, hidrologie si hidrogeologie,
activitate umana) Tn care acestea se gasesc si s-a



rendered their geographical distribution within
different physical-geographical units of the Romanian
territory. When there appeared some specific
conditions for a certain soil subtype, they were
explained at the respective subtype. Further on, there
were analysed the main pedogenetical processes that
bring to the formation of a soil type or subtype, then
the general characters of a soil type and the
morphological and physical-chemical features that
make soil subtypes different. In order to illustrate
these features of the soil subtypes, there were
rendered  whenever  possible  morphological
descriptions and tables with laboratory analytical data.

As in certain cases, the soil subtypes and types
cover small surfaces within the country and others
are newly introduced in the taxonomic system and
there are not enough data regarding their features
and territorial distribution, they were briefly dealt
with within the text. In their case, we rendered only

the presentation of the distribution area, the
pedogenetical ~ factors  that  triggered  this
distribution, and the main morphological and

physical-chemical features that individualize them.

As many of the tables rendering analytical data
come from the periods when some soils were
known under another name and some soil horizons
displayed other symbols, we modified these names
according to the new requests. As the space of the
tables is limited, we used already known symbols.
We also made a list of the abbreviations in order to
understand the significance of all these names.

At the same time, in order to understand the
concept that stands at the basis of soil taxonomy from
our country, as well as the used scientific terms, there
where rendered the main elements of taxonomy, as
they were established by their authors in 2003.

prezentat distributia lor geografica pe diversele
unitati fizico-geografice ale teritoriului Romaniei.
Atunci, cand la un subtip de sol au aparut unele
conditii specifice, acestea au fost explicate la
subtipul respectiv. Tn continuare, au fost analizate
principalele procese pedogenetice care actioneaza la
formarea unui tip sau subtip de sol, apoi care sunt
caracterele generale ale tipului de sol si prin ce
Tnsusiri morfologice si fizico-chimice se deosebesc
subtipurile. Pentru ilustrarea acestor caracteristici,
la nivel de subtip de sol au fost prezentate, acolo
unde a fost posibil, descrieri morfologice si tabele
cu date analitice de laborator.

Deoarece Tn unele cazuri, subtipuri sau chiar
tipuri de sol ocupa suprafete restranse la nivelul
tarii, iar altele au fost acum introduse in sistemul
taxonomic si nu existd suficiente date privind
Tnsusirile si distributia lor teritoriala, acestea au fost
tratate succint in text. Tn cazul lor s-a facut doar
prezentarea ariei distributiei geografice, factorii
pedogenetici ce au determinat aceasta repartitie si
principalele Tnsusiri morfologice si fizico-chimice
ce le individualizeaza.

Pentru ca multe din tabelele cu date analitice
provin din perioade Tn care unele soluri aveau o alta
denumire, iar unele orizonturi de sol aveau alte
simboluri, au fost modificate aceste denumiri
conform cerintelor actuale. Deoarece spatiul din
cadrul tabelelor este limitat, s-au folosit simboluri
deja consacrate. Pentru Tntelegerea semnificatiei
tuturor acestor denumiri, s-a Tntocmit o listd a
abrevierilor.

Totodata, pentru Tntelegerea conceptului ce sta la
baza taxonomiei solurilor din tara noastra, ca si a
termenilor stiintifici utilizati Tn aceasta lucrare, au fost
prezentate elementele de baza ale taxonomiei, asa cum
au fost ele stabilite de autorii acesteia in 2003.

Emil Marinescu, University of Craiova
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