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NATURE AND THE DEVELOPMENT OF SOCIETY

NATURA SI DEZVOLTAREA SOCIETATII

Lucian BADEA'

Abstract: Ever since the primitive communal system, man’s conscious activity generated a continuous and
increasing process of transformation of the geospheres.

Proceeding from the geospheres, the technosphere or the antroposphere emerged and gradually developed, in a
very rapid rhythm lately, the idea of resources preservation and the protection of the nature being neglected
(despite all the recent ferment on this theme). As the population increases and the natural resources
consumption, required for a higher civilization standard, grows, it becomes more difficult to get a favorable
answer to the present environmental dilemma: the permanent economic-social development faced with the
necessity of preserving the resources and of protecting nature, in general.

If the general growth of the population is not brought down (by means of a correct family planning), if the
exploitation of the Earth’s resources is not drastically reduced, if the “clean” technologies are not used, if the
waste is not recycled and eliminated and the alternative forms of energy are not used, then, the concept of
sustainable development remains just a slogan.

Key words: resource preservation, environment protection, family planning, sustainable development.
Cuvinte cheie: conservarea resurselor, protectia mediului, planificarea familiala, dezvoltare durabila.

Since the first manifestations of man’s conscious
activity, these had only one purpose: to satisfy the
necessities of his life at a superior level, using more
varied and diversified technical forms of obtaining
goods. The material grounds of this ample and
complex process were completely offered by the
natural environment, because all the sources that are
used are components of the environment, regardless
of their nature.

The conclusion is not difficult to reach: nature
offers everything and the human society is totally
dependent on the natural potential of the planet. But
the use of this potential, offered by the four spheres in
which the terrestrial globe is structured, led not only
to the change of the geospheres, but also to the
appearance of new elements, objects and processes
that generate other relations between them.
Everywhere, we find proves that the human society
has an almost unlimited capacity of modifying the
process of matter exchange between man and nature;
consequently, the human society, on the whole, is
more than just a component of the environment (a
part of the biosphere). Man has the possibility (ever
since his formation as a conscious being) of giving a
purpose to the natural processes so that he can satisfy

inca de la primele manifestiri ale activititii
constiente a omului acestea au avut un singur sens:
satisfacerea necesitatilor de trai la un nivel tot mai
ridicat, utilizand forme de obtinere a bunurilor tot
mai variate si tot mai diversificate sub raport
tehnic. Baza materiala a acestui proces amplu si
complex a fost integral oferitd de mediul natural
pentru ca toate sursele folosite sunt parti
componente ale mediului, indiferent de natura lor.

Concluzia nu este greu de obtinut: natura ofera
totul, iar societatea umana are o dependenta totala
de potentialul natural al planetei. Dar folosirea
acestui potential, oferit de cele patru sfere in care
este structurat globul terestru, a dus nu numai la
modificarea geosferelor, dar si la aparitia unor
elemente, obiecte si procese noi, care determina
alte relatii intre acestea. La tot pasul gasim dovezi
ca societatea umana are o capacitate aproape
se face schimbul de matrie dintre om §i natura,
ceea ce face ca socictatea umand, in ansamblul ei,
sd fie mai mult decdt o componentda a mediului (o
parte a biosferei). Omul are posibilitatea (incd de
la formarea sa ca fiintd constinetd) de a da un scop
proceselor naturale spre satisfacerea necesititilor,
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his necessities, needs and interests. He proved to be a
modeling agent, a modifier of the natural systems, a
constructor of new forms but also a permanent
damaging and destructive factor.

In modern times, the environment is highly
modified, a world of technical production that influences
until determination the entire course of the human
society’s life. But every productive activity implies
consumption of natural resources, the modification of at
least one of the environmental components and, most of
all, implies waste and pollution. An ever growing
pressure is exerted permanently and at mass proportions
by the society on natural environment; thus, there are
created other states and another component of the
environment, i.e. the man-made component, defined as
and named fechnosphere, or, more precisely and more
completely, antroposphere.

Following the actions on each and every component
of the natural environment, there resulted, as it was
showed previously, new objects, processes and
relations and the changes that took place are sequential
or partial, local or regional, but they have cumulated,
global effects, in accordance with the principles of
connection and interdependence of the phenomena, of
the progressive integration of the geographical spheres
(components). Therefore, it is completely justified to
admit the existence of a 5™ sphere — the man-made one,
the antroposphere — through the use of some parts
belonging to the four geospheres of the Earth.

Since our planet represents a clearly delimited and
finite system — the planetary geosystem — with
exhaustible limited resources (excepting the cosmic
energy, which is permanently received), the only
possibility to ensure the future of mankind is to diminish
and limit the exploitation of resources, to find alternative
sources (especially for energy), to preserve the
environmental conditions, to rigorously establish a
balance between the regeneration capacity and the
exploitation of the renewable resources and to eliminate
the degradations caused by the productive activity.

A global evaluation shows that the present state
of the natural environment (modified and partially
degraded) has become incompatible with the
society’s tendency to develop, to adopt modern ways
and to increase the population’s welfare. It has
become obvious that there is a so-called dilemma of
the environment: on the one hand, the obligation to
protect and to preserve the resources, the natural
environment in general, on the other hand, the
growing consumption for economic and social
development (with lower costs, eventually).

The present obligations, equally belonging to
research and application, lie in finding answers and in
giving solutions for the balanced satisfaction of both
requirements that are evenly important for man’s
existence. In order to give answers to such a highly
important issue, the entire productive activity
(irrespective of its nature) must be conducted after
having correctly (and exactly) defined the global

nevoilor si intereselor sale. S-a dovedit agent
modelator, modificator al sistemelor naturale,
constructor de forme noi, dar §i un permanent
daunator si distrugator.

in epoca moderni, mediul inconjuritor a
devenit puternic modificat, o lume a productiei
tehnice care influenteaza pé&na la determinare
intregul mers al vietii societitii umane. Insa
fiecare activitate productivd inseamnd consum al
unei resurse naturale, inseamnd modificarea cel
putin a uneia din componentele mediului, dar, mai
mult decat atat, iTnseamnd deseuri si poluare. Se
intreprinde permanent §i in proportie de masa o
presiune mereu crescdndd a societdtii asupra
mediului natural, inregistrandu-se crearea unor alte
stari si a unei alte componente a mediului, anume
componenta antropicd, definitd si denumitd ca
tehnosfera, sau mai precis si mai complet,
antroposfera.

In urma actiunilor asupra fieciruia dintre
componentele mediului natural au rezultat, cum
ardtam mai inainte, obiecte, procese si relatii noi,
iar modificarile produse sunt secventiale sau
partiale, locale sau regionale, dar au efecte
cumulate, globale, in virtutea principiilor
conexiunii §i interdependentei fenomenelor,
precum si integrarii progresive a sferelor
(componentelor) geografice. De aceea este pe
deplin justificat sd se admitd existenta celei de a
cincea sfere — cea artificiala, creata de om,
antroposfera — prin utilizarea unor parti din cele
patru geosfere ale Terrei.

Intrucat planeta noastri reprezinti un sistem
precis delimitat si finit — geosistemul planetar — cu
resurse limitate epuizabile (exceptand energia
cosmicd, pe care o receptioneazd fara incetare),
singura posibilitate de asigurare a viitorului
omenirii este aceea de diminuare si limitare a
exploatarii resurselor, de gédsire a unor surse
alternative (in special surse de energie), de
conservare a conditiilor de mediu, de stabilire
riguroasd a unui echilibru intre capacitatea de
regenerare i exploatarea resurselor regenerabile si
de eliminare a degradarilor cauzate de activitatea
productiva.

O evaluare globala arata cd starea actuald a
mediului natural (modificat si partial degradat) a
devenit incompatibild cu tendinta de continui
dezvoltare a societatii, de modernizare a acesteia si
de sporire a bunastarii populatiei. A devenit evident
pentru oricine ca existd o asa numitd dilemda a
mediului inconjurator: pe de o parte, obligatia de
protejare §i conservare a resurselor, ale mediului
natural in general, pe de cealaltd parte, cresterea
consumurilor pentru dezvoltarea economica §i
socialad (eventual cu costuri cat mai mici).

Obligatiile actuale, in egalda masura ale
cercetdrii i ale practicii, constau 1n a gasi
raspunsuri §i a da solutii pentru satisfacerea



consequences of the technological chains, from the
prospection and the extraction of the rough material
to the use of the product and the post-usage stage, the
issue of the external elements (especially the waste)
being compulsorily included. Therefore, it is
important to define with enough precision the
trajectory of any kind of products and of the man-
induced processes that are involved, because the sum
of all these elements, at global level, shows the
expansion of the anthroposphere (in the detriment of
the geospheres that represent the nature, of course).

The geosystem (from the regional to the global
level) is the only support and holder of resources for
life and, at the same time, only it can (in order to
insure its functionality) offer the possibility of auto-
adjustment and of auto-renewal of energy, substance
and information. However, the society’s general
activity, conducted towards the satisfaction of the
existential and developmental necessities, in a
chaotic manner, under the impulse of irresponsible
unlimited interests, created the antroposphere and
opened broad ways to degradations and to the
destruction of ecosystems.

There have been conducted relevant studies that are
more profound and more comprehensive and they
permit a more detailed understanding of the
consequences of the human actions; nowadays, there is
an entire literature on the present state of the
environment, with evaluations on the unfavorable
consequences, on the dangers that threaten the future of
the Earth. The extension of degradations, the
accentuation of processes with negative effects and the
amplification of the damages caused by the natural
disasters have been taken into account not only by the
scientific institutions and the NGOs, but also by the
governmental institutions and by the international
organizations. Numerous committees and commissions
have been formed and many scientific meetings have
been organized; some of the conferences and
congresses were held at world level, with great clamor
and, obviously, with distinctly political tint; all these
were concentrated on the generous idea of
environmental protection, but without diminishing the
interests and the tendencies of continuous development
of the society (rather the development of certain
countries). The preoccupations on this theme have
known an important broadening and, in 1982, the UNO
adopted the World Charter of Nature. In 1987, The
International Commission on Environment and
Development, in the Brundtland Report, issued and
proposed a new concept — that of sustainable
development, referring to that process of development
that satisfies the present demands without
compromising the possibilities of the future
generations to satisfy their own needs. Beautifully said,
because this idea relies on a moral principle, the
principle of equity among generations.

Commotion  was  generated, symposiums,
conferences, congresses with a thematic springing

echilibrata a ambelor necesitati, care sunt tot atat
de importante pentru existenta umana. Spre a se da
raspunsuri la o astfel de problemd de maxima
importantad, 1Intreaga  activitate  productiva
(indiferent de natura ei) trebuie s se desfasoare in
urma definirii corecte (si precise) a consecintelor
globale ale lanturilor tehnologice, de Ia
prospectarea si extractia materiilor prime pana la
utilizarea produsului si la postutilzare, incluzandu-
se obligatoriu problema externalitatilor (in special
a deseurilor). Este, asadar, vorba de definire cu
suficientd precizie a traiectoriei produselor de
orice fel si a proceselor de antropizare implicate,
pentru cad insumarea tuturor acestora, la nivelul
globului  terestru, dd masura expansiunii
antroposferei (in dauna, bineinteles, a geosferelor
care reprezintd natura).

Geosistemul (considerat de la nivel regional
pana la cel planetar) este unicul suport i detindtor
de resurse ale vietii si totodatd singurul in masura
(pentru a-si asigura functionalitatea) sa ofere
posibilitatea autoreglarii si autoinnoirii energiei,
substantei si informatiei. Dar activitatea de
ansamblu a societatii, desfasuratd spre satisfacerea
necesitatilor pentru existentd si dezvoltare,
actionand haotic sub  impulsul intereselor
nelimitate inconstiente, a creat antroposfera si a
deschis cai largi degradarilor si distrugerii
ecosistemelor.

S-au efectuat studii la obiect, tot mai adancite si
cuprinzatoare, pentru cunoasterea tot mai detaliata
a efectelor actiunilor antropice si existd in prezent
o Iintreagd literaturda asupra starii actuale a
mediului, cu evaludri asupra consecintelor deloc
favorabile, asupra pericolelor care ameninta
viitorul Terrei. Extinderea degradarilor,
accentuarea proceselor cu efecte negative si
amplificarea pagubelor provocate de dezastrele
naturale au fost luate tot mai mult in seamd nu
numai de institutiile stiintifice si de organizatiile
neguvernamentale, dar chiar de institutiile
guvernamentale si organizatiile internationale. S-
au infiintat numeroase comitete si comisii §i s-au
organizat multe manifestari stiintifice, iar unele
conferinte si congrese chiar de nivel mondial, cu
mare zgomot §i, evident, cu vaditd tenta politica,
dar toate concentrate asupra ideii generoase a
protectiei mediului, insd fird a se diminua
interesele si tendintele de continua dezvoltare a
societdtii (mai degrabd ale anumitor state). S-au
largit mult preocuparile pe aceastd tema, iar in
1982 ONU a adoptat Charta Mondiala a Naturii.
in 1987, Comisia Internationali a Mediului si
Dezvoltdrii, in Raportul Brundtland, a emis si
propus un concept nou cel de dezvoltare durabild,
referindu-se la acel proces al dezvoltarii care sa
satisfacd cerintele prezentului fard a compromite

propriile nevoi. Frumos spus, pentru cid aceasta



from this concept followed, conventions have been
adopted, action programs have been elaborated, but
the CO, emissions have not been reduced, the surface
occupied by the rainforest is continuously
diminishing, the same thing happening with the
mountainous forests, the pesticides are still used on
large scale, the pollution of the continental waters and
of the marine basins continues on the same rhythm,
the different types of waste products and refuse have
filled all ecosystems, while the preoccupations for
waste reduction through recycling are manifested
only here and there. What has happened lately in
Romania (country that signed many conventions) can
only make us smile ironically or sarcastically, or
revolt when we hear how the term “sustainable
development” is invoked and welcomed everywhere.
In a way, it seems that this term has become a
catchword or a slogan that is at the hand of politicians
with “green” orientations or of those who want to use
people concerned with society’s future.

In fact, even the definition of the concept (and of
the term) of sustainable development, cannot respond
and resist to all exigencies, when faced with a rigorous
analysis. Firstly, the development represents a
progressive, ample process, through which a new
quality is obtained, a new, superior stage in a
continuous succession. When not even the most
insignificant progress is realized in the development of
the economic-social processes, we deal with stagnation
or even regress. In other words, the development (the
phenomenon and the term) necessarily implies
continuity and sustainability.

In the end, the term itself is not important, but the
content of its definition, which comprises a certain
perspective: the present generation must not
compromise the possibility of the future generations
to fully satisfy their needs and demands for a civilized
life and, without a doubt, at high standards (because
this is the meaning of the development).

The idea of sustainable development faced some
criticism and, personally, I have doubts that such a
formulation is the result of a profound scientific
thinking, when it has the meaning — as stated before —
of an impressing vociferation or of a catchword; it is
true, it has a humanitarian meaning (through the
concern for successors), but without any mention of the
natural material conditions that can sustain such a
desideratum. Whether we want it or not, we arrive at
the modern epoch’s dilemma that was mentioned
before: conservation and protection of nature or
economic and social development, through the intense
exploitation of the Earth’s resources (which implies the
enlargement of the antroposphere, with the inherent
degradation), because until the present, the whole
civilization (economic and social development) relied
on the exploitation without restrictions of the nature’s
resources. The nature has been permanently despoiled
and degraded because people did not confined
themselves to a rational exploitation and use of the

idee se sprijina pe un principiu moral: acela al
echitdtii dintre generatii.

S-a facut valvd mare, au urmat simpozioane,
conferinte, congrese cu tematica izvorand din acest
concept, au fost adoptate conventii, au fost
elaborate programe de actiune, dar emanatiile de
CO; nu s-au diminuat cu nimic, pdadurea
ecuatoriald se reduce continuu ca §i padurile din
regiunile muntoase, pesticidele sunt folosite tot pe
scard largd, poluarea apelor continentale si a
bazinelor marine merge in acelasi ritm, deseurile si
gunoaiele de tot felul au Imbacsit toate
ecosistemele, iar preocupdrile pentru reducerea
deseurilor prin reciclare nu se fac simtite decat pe
alocuri. Iata, legat de ceea ce s-a Intamplat in
Romaénia in ultima perioadd (tarda semnatard a
multor conventii) nu putem decat sd zambim ironic
sau sarcastic, sau sa ne revoltam cand auzim cat
este de invocat si aclamat pretutindeni termenul de
dezvoltare durabila. Intr-un fel, pare si fi luat
locul unei lozinci sau al unui slogan foarte la
indemana politicienilor cu orientare verde sau
amatori sa-si faca mana bund cu cei preocupati de
viitorul societétii.

De fapt, insasi definirea conceptului (si
termenului) de dezvoltare durabila, pus sub o
analiza riguroasd, nu mai poate raspunde si rezista
la toate exigentele. In primul rand, dezvoltarea
inseamnd un proces amplu, progresiv prin care se
obtine o calitate noud, diferitd de cea anterioara,
un stadiu nou, superior, intr-o succesiune fara
intrerupere. In momentul in care nu se mai
realizeazd nici cel mai neinsemnat progres in
desfasurarea proceselor economico-sociale avem
de-a face cu stagnare sau chiar regres. Cu alte
cuvinte, dezvoltarea (fenomenul si termenul)
include cu necesitate continuitatea si durabilitatea.

La urma urmei nu este vorba atat de termenul in
sine cdt de continutul definitiei acestuia, care
include o anumitd perspectivd: a nu compromite
cei din prezent posibilitatea ca generatiile viitoare
sd-si satisfacd pe deplin nevoile si cerintele unei
vieti civilizate si, fara indoiald, la standarde
superioare  (pentru cd acesta este sensul
dezvolarii).

Ideea dezvoltarii durabile a intdmpinat unele
critici si, personal, am indoieli cd o astfel de
formulare ar fi rezultatul unei gandiri stiintifice
profunde de indata ce are sensul — cum spuneam
mai inainte — unei clamari impresionante, sau al
unei lozinci, este adevarat cu sens umanitar (prin
grija pentru urmasi), dar fara nicio referire la
conditiile materiale naturale care pot sustine un
astfel de deziderat. Vrem, nu vrem ajungem la
dilema epocii moderne mai inainte amintita:
conservare s§i protectie a naturii sau dezvoltare
economica si sociala pe seama exploatarii intense
a resurselor Terrei (ceea ce implicd extinderea
antroposferei cu degradarile inerente), pentru ca



natural resources, within the limits of the regeneration
capacity of the natural factors.

In order to talk about a sustainable development,
without causing prejudices to the natural
environment, the following actions become
absolutely compulsory:

- to drastically reduce the exhaustible resources
exploitation;

- to diminish the consumption of fossil fuels
and to develop the production of unpolluting
alternative energies;

- to use only the clean technologies, on a larger
scale;

- to reduce, even to eliminate certain waste
materials, by recycling them.

These are not the only measures that must be taken;
that is why the present society has much more difficult
tasks to carry out, some of these regarding the society
itself.

Concerning the mention to the future generations,
those who should benefit from the care of the
present society, which is obliged to create the
conditions for a continuous progress, it is useful to
insist on what it represents now the human base of
the future generations. This aspect must be analyzed
in order to realize if the resources of the Earth will
still be capable of supporting the future generation’s
demands. We should remember that every baby that
is born over the 6.5 billion inhabitants of the Earth
represents another mouth that must be fed, a person
who needs clothing, footwear, shelter, heat,
instruction, protection and who must also satisfy his
personal demands for culture and civilization. All
these elements are obtained by using the nature’s
resources and the results of society’s work.

At the end of 2005, UNO recorded the existence
of 6.5 billion inhabitants on the Earth. Different
appreciations and forecasts have been done on this
figure, the value of 15 billions inhabitants being
estimated for the middle part of this century.
Personally, I have never been very convinced by the
veracity of the statistical data and by the
demographical and economic forecasts realized by
statisticians, but the permanent growth of the
world’s population must be taken into account. To
talk about sustainable development without taking
into account this factor means to remain in the
domain of naive considerations and declarations.

Starting from this figure (6.5 billion),
communicated by UNO, at the end of the past
December, in the week-end supplement of the French
newspaper Libération, a very interesting study
appeared on the ratio between the number of fertile
women (of families) and the number of children; the
study shows that during the last half century, this ratio
diminished by 50 percent. This global figure is
important because it reveals a certain tendency, but
its origin or the geographical distribution of the partial
figures that make up the global value are much more

pdnd in prezent intreaga civilizatie (dezvoltare
economica si sociald) s-a sprijinit pe exploatarea
fard restrictii a resurselor naturii. Natura a fost
permanent supusa siluirii si degradarii pentru ca
nimeni nu s-a marginit la a exploata §i utiliza
resursele naturale rational si in limitele capacitatii
de regenerare a factorilor naturali.

Ca urmare, pentru a vorbi de o dezvoltare
posibil de sustinut, fara a aduce prejudicii
mediului natural, devin absolut obligatorii:

- reducerea drasticd a exploatarii resurselor

epuizabile;
- diminuarea consumului de combustibili
fosili si dezvoltarea productiei de energii

alternative nepoluante;

- utilizarea pe scarda tot mai largd numai a
tehnologiilor curate;

- reducerea pana la eliminare a anumitor
deseuri prin reciclarea acestora.

Acestea nu sunt toate masurile obligatorii de
indeplinit, de aceea societatea actuald are sarcini
mult mai grele de indeplinit, unele care o privesc
pe ea insasi.

Revenind 1la acea referire din definitia
dezvoltarii durabile privitoare la generatiile
viitoare, cele care trebuie sa fie ,,beneficiarele”
grijii  societatii actuale, obligatd sa creeze
conditiile pentru un progres continuu, este util sa
intdrziem putin asupra a ceea ce reprezintd acum
baza umana a generatiilor viitoare. Trebuie sa
vedem aceasta pentru a ne da seama daca resursele
Terrei vor fi In masura sd mai suporte pretentiile
societdtii viitoare. Sd& nu uitdm ca fiecare nou-
nascut peste cele 6,5 miliarde de locuitori ai Terrei
inseamna o gurd in plus care trebuie hranitd, un
individ care trebuie imbracat, incaltat, adidpostit,
incalzit, instruit, ocrotit si mai trebuic sa-si
satisfacd si cerintele personale de culturda si
civilizatie. lar toate acestea pe seama resurselor
naturii §i a rezultatelor muncii societatii.

La sfarsitul anului 2005 ONU a consemnat
existenta pe Terra a 6,5 miliarde de locuitori. Pe
seama acestei cifre s-au facut tot felul de aprecieri
si prognoze vehiculandu-se pentru mijlocul acestui
secol cifra de 15 miliarde de locuitori. Personal,
n-am fost niciodata prea convins de veridicitatea
datelor statistice si de prognozele demografice si
economice ale statisticienilor, dar trebuie sd ludm
in seama continua crestere la nivel mondial a
populatiei. Or, a vorbi de dezvoltare durabila fara
a lua in seama acest factor Inseamna s ramanem
in sfera consideratiilor si declaratiilor naive.

Pe seama cifrei de 6,5 miliarde, comunicate de
ONU la sfarsitul lui decembrie trecut, in
suplimentul de sfarsit de sdptimana al ziarului
francez Libération, a aparut un studiu foarte
interesant asupra raportului dintre numarul
femeilor fertile (al familiilor) si al copiilor.
Aceasta aratd ca in ultima jumaitate de secol acest



important.

A general image is given by the distribution of
the newly born babies, on continents: 57 out of 100
babies are born in Asia, 26 in Africa, 9 in Latin
America, 5 in Europe, 3 in North America and less
than one in Oceania.

About 80 percent of the world’s newly born
babies come into being in Asia and Africa, where
there are the poorest regions on the Earth. When
analyzing the proportion between the number of
women and the number of newly-born babies on
continents and countries, a much more enlightening
picture of the present state and of the demographic
future of humankind appears. Every family must
have at least 2.1 children, in average, in order to
register the normal succession of generations.

The map of the general distribution of these
average values presents an unfavorable situation:

- The countries on the northern continents are
characterized by average values below 2, the lowest
average values, 1.2 - 1.3, being registered in Eastern
Europe and the entire Siberian region, with Central
Asia. It is interesting to notice the fact that Eastern
Asia — China and Japan — are characterized by an
average value of 1.7 and belong to the same
extended area where the population diminished and
presents a regressive tendency.

- In South America (excepting Bolivia) and in
Mexico, in South Africa, Australia and in
Southeastern Asia, the average value is 2.5 - 3
children per family.

Between the two zones — the northern one and the
southern one — there is a much more extended zone,
located approximately between the tropics, which is
characterized by an average value above 3, going
from 3.3 — 3.5 in Central-Southern Asia, to 5.6 — 5.8
in Western Africa, the highest values, 6 — 6.4, being
registered in Central Africa.

Within this area live the most prolific
populations, but also the poorest and the less
productive ones on the Earth. The continuous and
rapid growth in these poor and backward regions
will lead to a double and growing pressure: on the
developed states and on their own natural
environment. That is why we ask ourselves:

Taking into account these elements, can we still
talk about the satisfaction of the future generations’
necessities on a continuously ascending line of
civilization, which is the basic principle of the
sustainable development?

All the calculations and the previsions seem to
indicate a less optimistic answer.

Perhaps the spreading of the idea of family
planning, even by means of rigorous measures,
would change substantially the world demographic
situation and, through it, the general social progress
could be achieved.

In this respect, China represents a very clear
example: the demographical explosion registered
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raport a scazut cu 50%. Este importantd aceasta
cifra globald pentru cd aratd o anumitad tendinta,
dar mult mai importanta si intru totul semnificativa
este provenienta acesteia sau repartitia geografica
a cifrelor partiale care dau cifra globala.

Tot o imagine de ansamblu ne ofera repartitia
nou-nascutilor pe continente: din 100 de copii, 57
se nasc in Asia, 26 in Africa, 9 in America Latina,
5 in Europa, 3 in America de Nord si sub 1 in
Oceania.

in proportie de 83% din nou-niscutii din lume
se nasc in Asia si Africa, unde se afla si cele mai
sarace regiuni ale globului. Urmarind pe
continente §i tari raportul dintre numarul femeilor
si numarul de nou nascuti imaginea este mult mai
edificatoare asupra starii actuale si a viitorului
demografic al omenirii. Pentru succesiunea
normald a generatiilor trebuie sa se Inregistreze o
medie de cel putin 2,1 copii pentru o familie.

Harta repartitiei generale a acestor medii arata o
situatie care numai favorabila pentru viitorul
omenirii nu poate fi numita:

- Tarile din continentele nordice se
caracterizeaza prin medii de sub 2, cele mai reduse
medii, de 1,2-1,3, inregistrandu-se in Europa estica
si intreaga regiune siberiand si cu Asia Centrala.
Interesant este faptul cd Asia Orientala — China si
Japonia — se Inscriu cu o medie de 1,7 in aceeasi
mare arie in care populatia a scazut gi are tendinte
de scadere.

- In America de Sud (exceptind Bolivia) si in
Mexic, in Africa de Sud, Australia si Asia de Sud-
Est media este de 2,5-3 copii pentru o familie.

Intre cele doud zone, de nord si de sud, se afla
o zond mult mai Intinsd, aproximativ
intratropicald, cu media peste 3, ajungind de la
3,3-3,5 in Asia Central-Sudicd, pana la 5,6-5,8 in
Africa occidentala si, cele mai mari, 6-6,4 in
Africa centrala.

In aceasti zoni se afla cele mai prolifice
populatii, dar si cele mai sarace si putin productive
de pe glob. Cresterea continud si rapida in aceste
regiuni sdrace §i innapoiate va duce la o dubld si
crescandd presiune: asupra tarilor dezvoltate si
asupra mediului natural din propriile tari. De aceea
ne intrebam:

In aceastd perspectiva se mai poate vorbi de
satisfacerea necesitatilor generatiilor viitoare pe o
linie continuu ascendenta de civilizatie, principiul
de baza al dezvoltarii durabile?

Toate calculele si previziunile par sa se indrepte
spre un raspuns mai putin optimist.

Poate ca extinderea ideii planificarii familiale,
prin masuri chiar riguroase, ar schimba substantial
situatia demografica mondiala si prin aceasta alte
conditii pentru realizarea unui progres social

general.
In aceasta privintd, China reprezintd un
exemplu pe deplin edificator:  explozia



until the middle of the past century was stopped
(even through draconian measures) and a normal
line of demographical evolution characterizes the
present situation.

The man may be the master of the Earth, but
Nature cannot support all his pretensions and it
fights back when the actions are not thought well
enough or they are not related to the support
capacity of the natural factors. What happened
during the spring of 2006 within the entire floodable
region of the Danube does not carry the signs of a
normal, eventually sustainable, development.

demograficad pana la jumaitatea secolului trecut a
fost opritd (prin masuri chiar draconice) si merge
pe o linie normala a evolutiei demografice.

Omul o fi el stapanul Terrei dar nici Natura nu
poate suporta toate pretentiile sale si se opune
atunci cand actiunile nu sunt suficient de bine
gandite si raportate la capacitatea factorilor
naturali de a le suporta si sustine. Ceea ce s-a
intamplat in primdvara anului 2006 in toata
regiunea inundabild a Dundrii nu poartad deloc
semnele unei dezvoltari normale si, eventual,
durabile.

Translated into English by Teaching assistant Licurici Mihaela
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THE CARPATHIANS FOREDEEP GEOLOGY CONTROL ON THE
SUBCARPATHIANS GEOMORPHOGRAPHY

CONTROLUL GEOLOGIC AL AVANFOSEI CARPATICE ASUPRA
MORFOGRAFIEI SUBCARPATILOR

Ion STANOIU'

Abstract: A general presentation of the Carpathians Foredeep geological setting and of the
Subcarpathians geomophography setting is provided. Special concern is devoted to the control that
the Carpathians foredeep tectonic, paleogeographic and lithostratigraphic setting has exerted on the

Sub-Carpathians topography.

Key words: Carpathians Foredeep, Getic Foredeep, Dacian Foredeep, Subcarpathians, tectonics,
paleogeography, lithostratigraphy, morphogenesys, geomorphography.

Cuvinte cheie: avanfosa carpatica, avanfosa geticd, avanfosa dacica, Subcarpatii, tectonica,
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1. The Carpathians Foredeep

The Carpathians Foredeep 1is a tectonic,
paleogeographic and lithostratigraphic unit acting as
a transition zone between the Carpathians Orogene
and the Carpathians Foreland. It has been generated
at the junction between the two above-mentioned
lithospheric units, during the final evolution stage of
the Carpathians Orogene.

The Postaustrian Getic Nappe, second stage of
the orogene section of the Southern Carpathians,
there has been outlined (as a consequence of the
Laramic  Tectogenesis)  the  Precarpathians
Depression  (Grigoras, 1961; subsequently re-
defined). The shaping of the depression has been
controlled by the Laramic Megastructure up lifting
(as a result of the terrestrial crust thickening through
folding and thrusting, and by the lowering of the
foreland under the weight of the thrust unit
overlying it). Within the orogene section of the
Southern Carpathians, the Precarpathian Depression
of the Southern Carpathians has its correspondent in
the Moldavides Depression (Depressions) of
Cretaceous-Paleogene age, located in front of the
Laramic Megastructure of the Eastern Carpathians.

During the Cenozoic, the Southern Carpathians
Orogene section has reached (by bending, rotation to
the right and eastward pushing, especially in an
outward direction) a position that was more close to
that parallel to the Periadriatic - Southtransylvanian
Lineament; the result has been a quite significant
reduction (when compared to the Eastern
Carpathians) of the tectonic stresses that strongly
and rapidly diminished from east to the west
(Stanoiu, 2002b, 2003b, 2004 a, b). The indicated

circumstances have resulted in the cessation (within
the Southern Carpathians Orogene section) of the
intense tectogenesis that had operated at the end of the
Cretaceous and in the development, as early as the
Paleogene, of the prevalently molasse facies
formations (Dumitrescu et al., 1962; Dumitrescu,
Sandulescu, 1968; Sandulescu, 1984) within the Getic
= Paleogene Foredeep (Stanoiu, 2002a, b; 2003c), that
corresponded to the Getic Basin.

Within the orogene section of the Eastern
Carpathians, the intense tectogenesis (folding,
thrusting) has also continued during the Paleogene. In
this way, there has been favored the occurrence (within
the Moldavides) of the flysch formations until the
Oligocene (that included such formations as well), and
the occurrence of the molasse formations (within the
Eastern Dacic Foredeep) only starting from the
Miocene (yet beginning as early as the Oligocene, as
testified by the coarse detritic facies associated to the
Oligocene formations in the Moldavides outward units:
The Subcarpathian Unit and the Marginal Folds Unit).

One can notice that the Carpathians Foredeep
(Basin) consists (Stanoiu, 2002a; 2003a,b,c) of two
subunits (distinct in terms of paleogeography, tectonics
and lithostratigraphy), overlying one another: the Getic
Foredeep (Basin) (of Paleogene age) and the Dacic
Foredeep (Basin) (of Miocene-Quaternary age),
differently controlled in terms of tectonics, paleo-
geography and lithology-stratigraphy. The Eastern
Dacic Foredeep (located to the east of the Valley of the
Dambovita) is also extending westward of the
Dambovita Valley (over the Getic Foredeep) by way of
the Southern Dacic Foredeep. The Getic Fore Deep
formations (with a quite prevalent molasse facies, that

! Geological Institute of Romania, 1 Caransebes str., Bucharest, Romania
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suggests a moderate tectogenesis) are progressively
replaced (to the east) by the flysch formations of the
Moldavides, which indicate a much more intense
tectogenesis. The Southern Carpathians Foredeep
(the Getic Foredeep and the Southern Dacic
Foredeep) that completely disappears south of the
Danube (in front of the Pre-Balkans) exhibits a
progressive reduction (from east to the west) of the
deformations width and amplitude, as a consequence
of the attenuation (in the same direction) of the
Cenozoic tectogenesis intensity.

Assuming that the geologic units overlain by the
molasse formations provide the main criterion of
classification, two adjoining longitudinal units have
been separated within the Carpathians Foredeep: 1 —
the Foredeep Inward Limb (Dumitrescu et al., 1962;
Dumitrescu, Sandulescu, 1968) = the Inward
Foredeep (Sandulescu, 1984), overlying the
Carpathians Orogene and 2 — the Foredeep Outward
Limb (Dumitrescu et al.,, 1962; Dumitrescu,
Sandulescu, 1968) = the Outward Foredeep
(Sandulescu, 1984), overlying the Carpathians
Foreland.

There has been noticed that the Subcarpathians
landforms had been controlled by the Carpathians
Foredeep territories, which had been subject to
tectonic deformations (mainly through folding). The
above-mentioned observation has necessarily led to
a tectonic classification of the fore deep, in order to
facilitate the understanding of the relationships that
existed between the Carpathians Foredeep geology
and the Subcarpathians landforms. According to this
classification scheme, within the Carpathians
Foredeep one «can separate three adjoining
longitudinal sub-units: 1 — the Folded Subunit
(which only for the Southern Dacic Foredeep is, in
terms of position, Median) displays moderate
folding and fracturing, corresponds to the Foredeep
Inward Limb (= the Inward Foredeep) mentioned in
the previous classification scheme, and it overlies
the Moldavides (in the Carpathians Orogene Eastern
Section) and the longitudinal depression located in
the outward proximity of the Laramic Front (in the
Carpathians Orogene Southern Section); 2 — The
Outward Marginal Sub-Unit is not folded, it overlies
the Carpathians Foreland and corresponds to the
Foredeep Outward Limb (=the Outward Foredeep)
mentioned in the previous classification scheme; 3 —
the Inward Marginal Subunit is not folded and it
overlies the Laramic Megastructure in the
Carpathians Orogene Southern Section and in the
south-western extremity of the Carpathians Orogene
Eastern Section. The Outward Marginal and Inward
Marginal subunits (both of which are not folded)
overlie units having become rigid (the Laramic
Megastructure in the Carpathians Orogene Southern
Section and the Carpathians Foreland respectively)
that have not been concerned (through folding and
thrusting) by the intense tectogenesis of the Cenozoic.
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The Folded Subunit (which has been subject to both
folding and fracturing) overlies units (that also during
the Cenozoic have displayed a high mobility)
concerned by the Cenozoic tectogenesis. Within the
Getic Foredeep, there are quite visible the Inward
Marginal Subunit (extensively developed between the
Valleys of the Ialomita and of the Bistrita Valcei) and
the Folded Subunit (very well outlined between the
Valleys of the Dambovita and of the Danube). Within
the Dacic Foredeep, all three longitudinal sub-
divisions separated according to tectonic criteria are
very well outlined: 1 — the Folded Subunit overlies the
Moldavides (above the Subcarpathian and the
Marginal Folds units, between the Moldova and the
Slanic Valleys; above the Subcarpathians, the
Marginal Folds and the Tarcdu Units, between the
Slanic and the Teleajen Valleys; and above all the
Moldavides units, between the Teleajen and the
Dambovita Valleys) and the region located in the
immediate outward neighborhood of the Laramic
Megastructure in the Southern Carpathians; 2 — The
Outward Marginal Subunit (with progressive
transitions towards the Miocene-Quaternary platform
depositional areas) overlies the Carpathians Foreland;
the Inward Marginal Subunit is only slightly exhibited,
just in the Carpathians Orogene Southern Section,
where it directly overlies the rocks of the Inward
Marginal Subunit of the Getic Foredeep (between the
valleys of the lalomita and of the Bistrita Vélcei) and
over the rocks of the Laramic Megastructure (to the
west of the Bistrita Valcei Valley).

The progressive diminution (in terms of time, from
older to more recent) of the Cenozoic tectogenesis
intensity has imposed, in accordance, a reduction of
the deformations amplitude, and it has led to a
progressive reduction (narrowing) of the Folded
Subunit domain in the Southern Carpathians Foredeep
(Fig. 1, II) (Stanoiu, 2003c). Thus, the Getic Foredeep
Folded Subunit (deformed mainly by the Styrian
Tectogenesis, as well as by the Moldo-Valachian
ones) has extended over the entire Getic Depression,
while the Dacic Foredeep Folded Subunit (deformed
by the Valachian Tectogenesis) is outlined as a
significantly narrower strip (that overlies the highly
mobile area, where the maximum sinking has
occurred), located in the immediate outward
neighborhood of the Laramic Front.

The Carpathians Foredeep exhibits (Stanoiu,
2003c) a migration in time and space that has
proceeded along strike (longitudinally), as well as
transversely (from the interior towards the exterior).
The along strike migration in time and space is
testified by the progressive transition (from west to
the east) from the Paleogene stratigraphic succession
(in a prevalently molasse facies) of the Getic
Foredeep, to the synchronous stratigraphic succession
(in a flysch facies) of the Moldavides; the coarse
detritic facies (of molasse type) of the Oligocene
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Fig. 1 — Diagrams of the space and time relationships between the geological units and the landforms units in the
Carpathians Foredeep area / Diagramele relatiilor spatio-temporale dintre unitatile geologice si formele de relief
din zona avanfosei carpatice.

I — Diagram of the synthetic longitudinal cross-section along the Carpathians Foredeep.

1I - Diagram of the synthetic transverse cross-section across the Oltenia Zone of the Carpathians Foredeep.

III - Diagram of the synthetic transverse cross-section across the Diapir Folds Zone of the Carpathians Foredeep.

IV - Diagram of the synthetic transverse cross-section across the Moldavian Zone of the Carpathians Foredeep.

A — The Carpathians Foreland. B — The Laramic Megastructure. C - The Moldavides. The Carpathians Foredeep (Paleogene-
Quaternary): D - The Getic Foredeep (Paleogene); E - The Dacic Foredeep (Miocene-Quaternary). Platform basins synchronous to the
Carpathians Foredeep. G — The Southern Carpathians Foredeep. H — The Eastern Carpathians Foredeep. I — The Carpathians Arc. J —
The Subcarpathians. K - The Getic Piedmont (Plateau). L — The Romanian Plain. M — The Moldavia Plateau. N — The Laramic (body
thrust) Megastructure. O — The Outward Old Styrian Megastructure. P — The Recent New Mega-structure. R — The Moldavian
Megastructure. S — The Laramic Front (Front Line). T - The Outward Old Styrian Front (T| — The Front Line of the Ciovarnosani Nappe
7). U — The Recent Styrian Front. V- The Moldavian Front. Z — The Carpathians Foredeep Folded Subunit. X — The Carpathians
Foredeep Outward Marginal Subunit. Y - The Carpathians Foredeep Inward Marginal Subunit.

I - Diagrama sectiunii longitudinale sintetice de-a lungul avanfosei carpatice.

II — Diagrama sectiunii transversale sintetice in zona Oltenia a avanfosei carpatice.

III — Diagrama sectiunii transversale sintetice in zona cutelor diapire a avanfosei carpatice.

IV — Diagrama sectiunii transversale sintetice in zona moldava a avanfosei carpatice.

A — Promontoriul Carpatilor; B — Megastructura laramicd; C — Moldavidele. Avanfosa carpaticd (paleogen-cuaternar); D — Avanfosa
getica (paleogen); E — Avanfosa dacica (miocen-cuaternar). Bazinele platformei sincrone cu avanfosa carpatica; G — Avanfosa
Carpatilor Meridionali; H — Avanfosa Carpatilor Orientali; I — Arcul carpatic; J — Subcarpatii; K — Piemontul Getic (Podisul); L —
Campia Roméana; M — Podisul Moldovei; N — Megastructura laramica; O — Vechea megastructurd stirica externd; P — Noua
megastructura recentd; R — Megastructura moldava; S — Frontul laramic (linia frontului); T — Vechiul front stiric extern (T, — linia
frontului panzei Ciovarnosani ?); U — Frontul stiric recent; V- Frontul moldav; Z — Unitatea cutatd a avanfosei carpatice; X — Unitatea
marginala externa a avanfosei carpatice; Y — Unitatea narginala interna a avanfosei carpatice.
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formations in the Outward Moldavides (the Sub-
Carpathian Unit and the Marginal Folds Unit) can be
interpreted as a side-effect, associated to the Late
Getic Foredeep. The transverse migration in space
and time is outlined by the fact that within the
Moldavides (the Subcarpathian Unit and the
Marginal Folds Unit), the molasse facies begins in
the Oligocene, while further outward (above the
foreland) the molasse facies formations (of the
foredeep) occur only later (in the Miocene).

The longitudinal variations in the tectonic,
paleogeographic and lithostratigraphic patterns
authorize the separation of five adjoining transverse
sub-units (zones) within the Carpathians Foredeep: 1
— the Moldavian Subunit (Zone) (exhibiting a
representative development north of the Trotus
Valley) is characterized by a clear outline
(delineated by the Moldavian Front Line) between
the Dacic Foredeep subunits (Folded and Outward
Marginal); 2 — the Diapir Folds Subunit (Zone)
(having a representative extension between the the
Buzau and the Dambovita valleys) is characterized
by the classical development of the diapir tectonics
(occurring here as a result of salt formations
presence and extent: Mrazec, 1927, etc) and by the
hesitating boundary between the Dacic Foredeep
Sub-Units (Folded and Outward Marginal) (the
indicated hesitating boundary is a result of the
Valachian and of the Pasadena Tectogenesis and of
the branching and progressive vanishing, toward the
south and the east, of the Moldavian Front Line =
Pericarpathians Line: L. Mrazec and W. Teisseyre,
in [. Bancila, 1958); 3 — the Arges Subunit
(extending between the Dambovita and the Topolog
Valleys) is defined by the fact that the Pre-
Quaternary formations of the Foredeep Folded
Subunit are thoroughly covered by the Candesti
Formation (of Villafranchian — Early Pleistocene
age), which is not folded and occurs as a southward-
dipping homocline; 4 — the Oltenia Subunit (Zone)
(developed between the Valleys of the Topolog and
the Motru) is characterized by the outcropping (over
a smaller area as compared to that in the Diapir
Folds Zone) of the rocks belonging to the Folded
Subunit, which exist beneath the Candesti Formation,
that is not folded and occurs as a southward-dipping
homocline; 5 — the Mehedinti Subunit (Zone) (located
between the Valleys of the Motru and of the Danube)
is characterized by a quite severe restriction of the
foredeep and by the absence of the Folded Subunit, as
a result of the fast and progressive reduction (from east
to the west) of the intensity of the Carpathians
Foredeep Cenozoic tectogeneses.

2. The Subcarpathians
The Subcarpathians (which are quite an original
geomorphographic unit) are (to the largest extent)
coincident with the Carpathians Foredeep Folded
Subunit and they are located outward of the

15

Carpathians Arc, at the boundary between the latter
and the geomorphographic units of the Outward
Basins System. The Subcarpathians
geomorphographic unit has the appearance of a strip
paralleling the Carpathians Arc and extending from
the Danube to the Valley of the Moldova. It thins out
to complete vanishing at both extremities, and exhibits
(together with the Carpathians Arc) a curvilinear
extension that perfectly matches the Carpathians
Orogene Vrancea Bend, which has been subject (even
till the present time) to progressive buckling,
especially during the Carpathians main tectogenetic
phases. The progressive thinning out (to complete
vanishing) outlined at both extremities (the western
and the southern ones) of the Subcarpathians is
controlled by the gradual reduction (in a westward
direction in the Southern Subcarpathians and in a
northward one in the Eastern Subcarpathians) of the
width of the Folded Subunit, a setting which has been
at its turn imposed by the progressive diminution (in
the same directions, to complete vanishing) of the
amplitude of the Cenozoic tectogeneses (Moldavian,
and especially Valachian), that had been responsible
for the Subcarpathians relief shaping.

The Subcarpathians geomorphographic setting
(consisting mainly of a hills relief, strewn with a
multitude of depressions), that accomplishes a
transition between the Carpathians Arc mountainous
landforms and the leveled relief (of peneplain type) of
the Outward Basins System, consists of a longitudinal
(major and defining) system of relief, which includes
alternating parallel lineaments of hills and depressions
(expressed as depressions, valleys, troughs), all of
them strictly controlled by the tectonic setting (by way
of the longitudinal orientation of the tectonic folded
and fractured structures) and by the lithology (as a
consequence of the longitudinal orientation of the
outcropping strips of the lithologicstratigraphic units;
favored by the tectonic setting), with the involvement
of the differential erosion. The Subcarpathians
longitudinal main geomorphographic system is
dissected by a transverse geomorphographic system
(that frequently becomes prevailing) controlled
(especially by way of the stream erosion) by the dip of
the slope of the main longitudinal geomorphographic
lineaments. To the secondary geomorphographic
system, important  transverse  Subcarpathians
depressions frequently belong, mainly imposed by the
stream erosion carried out by the main valleys which
run outside the Carpathians. The progressive
transition (by way of the Subcarpathians) from the
Carpathians Arc mountains relief to the leveled
topography of the Outward Depressions System is
expressed by the mountains lineaments of the
Carpathians transverse (secondary) geomorphographic
system extending outward (by gradually
diminishing in height) into the hills lineaments
of the Subcarpathians transverse (secondary)
geomorphographic system, which at their turn



progressively fade away (by way of the main water
divides) at the boundary with the leveled landforms
of the Outward Depressions System.

The previously discussed issues indicate that
several geomorphographic similarities exist between
the Subcarpathians and the Carpathians Arc.

The Subcarpathians may be divided into two
distinct geomorphographic subunits, separated by
the Valley of the Dambovita and previously
recognized as such by Popescu-Voitesti (1935),
Cotet(1973), Tufescu (1974), Rosu (1980) etc.: the
Southern (Getic) Subcarpathians and the Eastern
Subcarpathians (fig. 2). The Southern
Subcarpathians characteristics (in contrast to those
of the Eastern Subcarpathians) are: 1 — a prevalent
east to west general orientation (that refers also to
the longitudinal main geomorphographic systems
and lineaments), imposed by the Southern Foredeep
Folded Subunit strike, which is identical to that of
the associated main tectonic structures; 2 — a smaller
width, imposed by the smaller width of the Southern
Foredeep Folded Subunit; 3 — lower elevations and
geomorphographic contrasts, imposed by the smaller
amplitude of the tectonic structures of the Southern
Foredeep Folded Subunit, controlled by the
progressive reduction (from east to the west) of the
Cenozoic tectogeneses intensity.

The Eastern Subcarpathians characteristics (in
contrast to those of the Southern Subcarpathians)
are: 1 —a prevalent NNW to SSE general orientation
(that refers also to the longitudinal main
geomorphographic  systems and lineaments),
imposed by the Eastern Foredeep Folded Subunit
strike, which is identical to that of the associated
main tectonic structures; 2 — a larger width
(progressively diminishing northward, to completely
vanish north of the Moldova Valley), imposed by the
larger width (progressively decreasing in the same
direction) of the Eastern Foredeep Folded Subunit; 3
— higher elevations and geomorphographic contrasts,
imposed by the larger amplitude of the tectonic
structures of the Eastern Foredeep Folded Subunit
(fig. 2).

The presence of the five transverse subdivisions
(zones) of the Carpathians Foredeep has controlled
the separation (within the Subcarpathians) of five
geomorphographic ~ subunits  (sections):  the
Moldavian Section, the Vrancea Bend Section, the
Arges Section, the Oltenia Section and the
Mehedinti Section.

Aj, - the Moldavian Section (coincident with the
Folded Subunit of the Foredeep Moldavian Zone)
exhibits the following main characteristics: the
landforms oldest age (within the Subcarpathians);
medium width and thinning out in a northward
direction (to completely vanish north of Moldova
Valley) controlled by the width and the thinning out
to the north of the Folded Subunit of the Foredeep
Moldavian Zone; a general NNW-SSE strike (that
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refers also to the longitudinal main geomorphographic
systems and lineaments) imposed by the Folded
Subunit similar strike (that refers also to the
longitudinal main tectonic structures) of the Foredeep
Moldavian Zone.

Ay - the Vrancea Bend Section = the Bend Area
Subcarpathians (coincident with the Folded Subunit of
the Foredeep Diapir Folds Zone) exhibits the
following main geomorphographic characteristics: the
largest width (within the entire Subcarpathians unit)
imposed by the large width of the Folded Subunit of
the Foredeep Diapir Folds Zone; a general orientation
(that refers also to the longitudinal main
geomorphographic systems and lineaments) changing
from NE-SW in the eastern part, to E-W in the
western part, controlled by the Folded Subunit similar
strike (that refers also to the included longitudinal
main tectonic structures) of the Diapir Folds Zone; the
strong dissection of the longitudinal
geomorphographic system (intimately controlled by
tectonics and lithology) by way of a major transverse
geomorphographic system imposed especially by the
main valleys occurring outside the Carpathians. The
Vrancea Bend Section is the typical region in terms of
Subcarpathians landforms definition.

A, — the Arges Section (extending between the
Valleys of the Dambovita and the Topolog) has a very
small width, it is striking east to west, being developed
immediately to the north of the cuesta controlled by the
northern border of the Céandesti Formation. The strong
extension (in the area located to the west of the
Dambovita Valley) of the Candesti Formation (not
folded, overlain by the Getic Piedmont) in the
northward direction has broken the continuity to the
west of the Folded Subunit (that in the other regions is
overlain by the Subcarpathians geomorphographic
unit). This setting has resulted in a sudden and strong
narrowing of the Southern Subcarpathians.

Ay, — the Oltenia Section (situated between the
Valleys of the Topolog and the Motru) has a general
east to west strike (that refers also to the longitudinal
main geomorphographic systems and lineaments)
controlled by the Foredeep Folded Subunit similar
strike (that refers also to the longitudinal main
tectonic structures); it exhibits a smaller width as
compared to the Eastern Subcarpathians, a setting
which is favored by the relatively small width of the
Foredeep Folded Subunit. This small width of the
Folded Subunit has been imposed by the progressive
diminishing (from east to the west) of the Cenozoic
Tectogeneses in the Southern Fordeep, as well as by
the fact that the Folded Unit southern border has been
disconformably covered (from south to the north) by
the Candesti Formation, which is not folded. In some
regions (Dealul Bran etc.) the Oltenia Section of the
Subcarpathians has also extended on the Candesti
Formation northernmost extension area.

A, — the Mehedinti Section (positioned between the
Valleys of the Motru and of the Danube) is the section
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Fig. 2 — Sketch of the Subcarpathians subdivisions and boundaries / Schita diviziunilor si limitelor Subcarpatilor.

A — The Subcarpathians: A, — The Eastern Subcarpathians (A;,, — The Moldavian Section = The Moldavia
Subcarpathians; A;, — The Vrancea Bend Section = The Bend Area Subcarpathians); The Southern Subcarpathians (45, —
The Arges Section = The Arges Subcarpathians; Ay, — The Oltenia Section = The Oltenia Subcarpathians; A;. — The
Mehedinti Section = The Mehedinti Subcarpathians). B The Carpathians Arc: B; — The Eastern Carpathians; B, — The
Southern Carpathians. C — The Getic Piedmont (Plateau). D — The Romanian Plain. E — The Moldavian Plateau. F - The
Transylvanian Basin (Plateau). Settlements: 1 - Piatra Neamt, 2 — Roman, 3 — Bacau, 4 — Magura Odobestilor Peak, 5 —
Patarlagele, 6 — Buzau, 7 — Ploiesti, 8 — Bucuresti, 9 — Cdmpulung, 10 — Pitesti, 11 — Ramnicu Valcea, 12 — Tdrgu Jiu, 13
— Drobeta — Turnu Severin, 14 — Craiova, 15 — Brasov.

A — Subcarpatii: A; — Subcarpatii estici (A;, — Sectiunea moldava = Subcarpatii Moldovei; A;, — Sectiunea Vrancea de
curbura = Subcarpatii de Curbura); Subcarpatii sudici (4,, — Sectiunea Arges = Subcarpatii Argesului; Aj, — Sectiunea
Olteniei = Subcarpatii Olteniei; A,. — Sectiunea Mehedinti = Subcarpatii Mehedinti). B. Arcul Carpatic: B; — Carpatii
Orientali; B, — Carpatii Meridionali. C — Piemontul Getic (Podisul). D — Campia Romana. E — Podisul Moldovei. F —
Bazinul Transilvaniei (Podisul). Localitati: 1 - Piatra Neamt, 2 — Roman, 3 — Bacau, 4 — varful Magura Odobestilor, 5 —
Patarlagele, 6 — Buzau, 7 — Ploiesti, 8 — Bucuresti, 9 — Campulung, 10 — Pitesti, 11 — Rdmnicu Valcea, 12 — Targu Jiu, 13
— Drobeta — Turnu Severin, 14 — Craiova, 15 — Brasov.

where the Subcarpathians exhibit a fast thinning out dissected (mainly as a result of the stream erosion)
(to the complete vanishing, which occurs south of into parallel, relatively wide ridges, by the main
the Danube). In this section, the Subcarpathians valleys that occur outside the Carpathians (and run
(very vaguely expressed north-westward from the from north to the south).

inward boundary of the Candesti Formation) The geologic (tectonic, paleo-geographic,
become a very hesitating and arbitrary stratigraphic) setting proves that the present-day relief
geomorphographic entity. All theses circumstances of the Arges and the Mehedinti Sections has been
are a result of the fact that the Foredeep Folded Unit generated and has evolved during the Valachain
is not visible anymore (to the west of the Motru Cycle (of landforms build-up) triggered as a result of
Valley), because of the progressive and fast the Valachian Tectogenetic Phase.

reduction (from east to the west, up to complete The present-day relief of the Oltenia Section has
vanishing) of the Cenozoic Tectogeneses intensity. been generated and has evolved during the Valachain
One can notice that the Arges and Valcea “little Cycle as well, yet one cannot rule out the possibility
mountains” (“muscel”) which extend between the that minor beginnings could have been synchronous
Valleys of the Dambovita and the Oltet (that occur to older morphogenetic cycles (Moldavian, or even
in the outward = southern proximity of the Styrian), as suggested by observed intra-Miocene
Subcarpathians) are the defining (classical) disconformities.

landforms unit for the Getic Piedmont (Plateau). The The present-day relief of the Vrancea Bend area
characteristics of this unit are a leveled surface, has been generated and has evolved during the
which only slightly dips southward and which is Valachain Cycle, with the possibility ? of Miocene
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minor beginnings being however suggested by the
intra-Miocene disconformities. The present-day relief
of the Moldavian Section has been generated during
the Moldavian Cycle (Styrian beginnings being yet

compared to that of the Southern Subcarpathians,has
been imposed by the particular geodynamics of the
Carpathians  Orogene, which was controlled
especially by the outward (eastward) pushing of the

possible as well) and it has evolved during the territories of the Western Carpathians, of the
Valachian Cycle. The older age (noticed by previous Transylvanian Plateau and of the Eastern
investigators) of the Eastern Subcarpathians relief, as Carpathians.
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SOIL RESTRICTIONS AND DYSFUNCTIONALITIES WITHIN THE PERIURBAN AREA

OF THE MUNICIPALITY OF CRAIOVA

RESTRICTII SI DISFUNCTIONALITATI iN ARIA PERIURBANA
A MUNICIPIULUI CRAIOVA

Constantin GRIGORAS'

Abstract: The fields located within the area of the municipality of Craiova and its neighbouring areas
display quite a varied range of soils which, due to their physical and chemical features, induce certain
dysfunctions when it comes to their utilization as arable plots. At the same time, certain terrains are affected
by different degradation processes, which make their utilization as arable plots difficult or even totally
exclude them from this category.

Taking into account the nature and the intensity of the limitations that affect the soils within the studied area,
there were established 5 classes of the terrains quality, as well as the measures necessary to be taken in order
to increase the soil fertility and to prevent or to eliminate certain degradation processes that affect the soil

and the terrains.

Key words: soil, quality, dysfunctions, Craiova
Cuvinte cheie: sol, calitate, disfunctionalitate, Craiova

Introduction

The research regarding the pedological
conditions within the area of the municipality of
Craiova and of its neighbouring settlements was
quite necessary in order to evaluate the quality of
the agricultural fields, the purpose of which is to
draw a socio-economic plan of development. The
establishment of the quality classes of the terrains
and of the different physical-geographical
dysfunctions, as well as of the areas where they
occur, will enable us to find the best solutions
regarding the utilization of this territory and the
diminution or stoppage of certain processes that
affect these terrains.

1. Natural conditions

The relief. The territory of the municipality of
Craiova and of its neighbouring villages is located
at the contact between the Getic Piedmont and the
Oltenia Plain. The Western part of this region
belongs to Balacita Piedmont and Salcuta Field, in
the North and East to the Piedmont of Oltet, and in
the South-east to Leu-Rotunda Field.

The analysed territory is crossed by the Jiu on
an approximately North-South direction; the river
presents five terraces on the left: the old terrace
(50-60 m), the high terrace (45-50 m), the upper
terrace (30-35 m), the lower terrace (20-25 m), and
the low terrace (5-10 m). Part of these terraces is
covered by sandy deposits disposed as dunes,

Introducere

Cercetarea conditiilor pedologice din aria
municipiului Craiova si a localitatilor invecinate s-
a impus din necesitatea cunoasterii calitatii
terenurilor agricole, avand ca scop proiectarea
organizarii socio-economice a acestui teritoriu.
Stabilirea claselor de calitate a terenurilor si a
diverselor  disfunctionalitati  fizico-geografice,
precum si aria lor de manifestare, va ajuta la
gasirea celor mai bune solutii de utilizare a acestui
teritoriu, de diminuare sau stopare a unora din
procesele ce afecteaza unele terenuri.

1. Conditiile naturale

Relieful. Teritoriul municipiului Craiova si al
comunelor din vecindtatea sa se gaseste la
contactul dintre Piemontul Getic si Campia
Olteniei. Partea vesticd a acestei regiuni apartine
de Piemontul Balacitei si Campul Salcutei, in nord
si est de Piemontul Oltetului, iar in sud-est de
Campul Leu-Rotunda.

Teritoriu studiat este strabatut pe o directie
aproximativd nord-sud de Jiu, acesta lasand pe
partea stdngd un numdr de 5 trepte de terasa,
respectiv: terasa veche (50-60 m), terasa inaltd
(45-50 m), terasa superioara (30-35 m), terasa
inferioara (20-25 m) si terasa joasa (5-10 m). O
parte din aceste terase sunt acoperite cu depozite
nisipoase, depuse sub formd de dune, ce ajung
uneori la grosimi de 15 — 20 m.

! University of Craiova, Department of Geography, e-mail grigoras.constantin@gmail.com
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which sometimes reach a thickness of 15 — 20 m.

The right bank of the Jiu is steep and affected
by intense landslides and depth or surface erosion
processes. It is fragmented by numerous valleys
created by the torrents.

The Jiu alluvial plain displays an absolute
altitude that oscillates between 70 and 80 m and a
width of 2-3 km. There appears a microrelief
represented by levees, old beds, and swampy
depression areas.

The solification deposits are represented by
clays and deluviums in the piedmont region, loess
and loess-like deposits in Sélcuta Field and Leu-
Rotunda Field, loess-like and sandy deposits on the
left bank of the Jiu and fluvial deposits within the
alluvial plain of the Jiu and of the Amaradia, as
well as along other smaller valleys.

The climate of the region is temperate
continental with Mediterranean influences. The
mean annual temperature reaches about 10.8°C,
while the mean amount of precipitation is of about
560 mm per year. The potential evapotranspiration
reaches values of about 695 mm annually, fact that
induces an important soil humidity deficit during
summer.

The soils found within this area are quite varied
and grouped in 7 classes with 9 types.

The Protisols class is represented by alluvisols.
They cover the largest surfaces within the alluvial
plain of the Jiu, as well as of other small streams
that cross the area. There appear 6 soil subtypes:
calcaric alluvisols, enthic-calcaric alluvisols, gleyic
alluvisols (separated into two units, some with
moderate gleyzation and others with strong
gleyzation), mollic-gleyic alluvisols, colluvial
alluvisols, and sodic-gleyic alluvisols.

The Cambisols class is represented only by
eutric cambisols met both within the alluvial plain
of the Jiu as well as on the slopes of the valleys
within the piedmont region. The eutric cambisols
located on the slopes are affected by erosion
processes. They were grouped in two units,
according the damage degree: typical eutric
cambisols slowly to strongly eroded and typical
eutric cambisols strongly eroded, which are
associated with cambic and typical erodisols. The
alluvial eutric cambisols and the alluvial-gleyic
eutric cambisols developed within the alluvial
plain of the Jiu, on certain terraces located within
the alluvial plain, on the glacises or levees, which
are higher areas that are rarely or never affected by
floods.

The Luvisols class covers the largest surfaces
of this territory; its main types are the preluvisols
and luvisols.

The preluvisols are dominant in the region
covering important areas located both within the
piedmont and the plain region. Within the analysed
area, these soils are represented by typical
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Versantul drept al vaii Jiului, este abrupt si
afectat de intense alunecari de teren si procese de
eroziune in adancime si 1n suprafatd. El este
fragmentat de numeroase vii, create de organisme
torentiale.

Lunca Jiului, cu altitudini absolute cuprinse
aproximativ intre 70 si 80 m, are o latime ce
ajunge la 2 — 3 km. Pe ea se intdlneste un
microrelief de grinduri, cursuri pardsite si arii
depresionare mlastinoase.

Depozitele de solificare sunt reprezentate prin
argile si  depozite deluviale 1in regiunea
piemontana, loess si depozite loessoide in Campul
Sédlcutei si  Campul Leu-Rotunda, depozite
loessoide si depozite nisipoase pe terasele de pe
stanga Jiului si depozite fluviatile in lunca Jiului si
in lunca Amaradiei, ca si pe celelalte vai mai mici.

Clima regiunii este temperat continentald cu
influente de natura mediteraneana. Temperaturile
medii anuale sunt in jur de 10,8°C, iar
precipitatiile in medie de cca. 530 mm anual.
Evapotranspiratia potentiald se ridica la valori de
cca. 695 mm anual, ceea ce determina in perioada
de vara un deficit accentuat de umiditate in sol.

Solurile de pe teritoriul Craiovei si al regiunii
vecine  municipiului  sunt relativ  variate,
deosebindu-se un numar de 7 clase cu 9 tipuri de
sol.

Clasa protisoluri este reprezentatd prin
aluviosoluri. Ele ocupa cele mai intinse suprafete
in lunca Jiului, precum si in lungul altor cursuri de
apa ce brazdeaza teritoriul. La nivel de subtip de
sol au fost deosebite un numar de 6 subdiviziuni:
aluviosoluri  calcarice, aluviosoluri  entice-
calcarice, aluviosoluri gleice (separate la nivel de
varietate in doud unitati, unele cu gleizare
moderata si altele cu gleizare puternicd),
aluviosoluri molice-gleice, aluviosoluri coluvice si
aluviosoluri sodice-gleice.

Clasa cambisoluri este reprezentatd doar prin
eutricambosoluri, intdlnite atit in lunca Jiului céat
si pe versantii vdilor din regiunea piemontana.
Eutricambosolurile situate pe versanti sunt afectate
de procese de eroziune. Ele au fost grupate in doua
unitati, in functie de gradul de afectare a
teritoriului, respectiv: eutricambosoluri tipice
erodate slab pana la puternic si eutricambosoluri
tipice erodate puternic, acestea din urma
asociindu-se cu erodosoluri cambice si tipice. In
lunca Jiului, pe unele terase de lunca, glacisuri sau
grinduri, teritorii mai inalte, ce sunt foarte rar sau
nu mai sunt deloc afectate de inundatii, s-au

format eutricambosoluri aluvice si
eutricambosoluri aluvice-gleice.
Clasa luvisoluri ocupa cele mai intinse

suprafete in acest teritoriu, principalele tipuri fiind
preluvosolurile si luvosolurile.

Preluvosolurile sunt solurile dominante 1in
regiune, ocupand areale importante atit in partea



preluvisols, reddish preluvisols, reddish-psamic
preluvisols, psamic preluvisols, and stagnic
preluvisols.

The typical preluvisols, formed on loess-like
terrace deposits, are found on the low terrace of the
Jiu, which appears only within the area of Isalnita
and Alma3j settlements, as well as on the territory
of Goesti settlement.

The reddish preluvisols, also known as Reddish
brown soils, evolved on loamy-clayish loess-like
deposits and, locally, on gonflable clay. They
cover large surfaces within Silcuta and Leu-
Rotunda Fields, as well as on the left terraces of
the Jiu, starting from the Amaradia valley to
South-west. Smaller surfaces appear in the Oltet
Piedmont and there appear vertic reddish
preluvisols, formed on gonflable clays. On the low,
lower and upper terraces, there appear reddish-
psamic preluvisols in association with psamic
preluvisols, which are soils developed on a relief
of dunes and interdunes, made up of sandy
deposits.

The slopes of the valleys that fragment the area
where the reddish preluvisols appear, are quite
inclined. Thus, the soils are affected by processes
of sheet erosion and, locally, of gully erosion. In
many cases, there also occur landslides and
collapses and there appear argic and typical
erodisols and, locally, gleysols, especially in the
areas where underground water appears to surface.

The stagnic preluvisols are found on certain flat
or slowly-inclined surfaces from Balacita and Oltet
Piedmonts. As they are formed on clayish deposits,
these soils are affected by a stagnant humidity
excess during the humid periods of the year.

The luvisols cover smaller surfaces within the
analysed territory, as they appear only in the
piedmont region, where they cover some flat —
slowly-inclined surfaces of the piedmont plateau.
The luvisols are formed on loess-like loamy-
clayish deposits, as it is the case of reddish and
reddish-stagnic luvisols, and on clays, in the case
of stagnic luvisols.

The Pelisols class is represented only by
vertisols formed on clayish deposits, made up
especially by smectite minerals. They appear only
within the piedmont area where they cover larger
surfaces within Oltet Piedmont, on both sides of
the Teslui river, and a small surface from Balacita
Piedmont. There have been separated typical
vertisols, slowly to strongly eroded on the slopes
and staging vertisols.

The Hydrisols class is represented by gleysols
and stagnosols.

The gleysols cover some depression areas where
the aquifer is located at a depth of 0-50 cm. There
appear alluvial gleysols, along the former bed of
the Jiu and the Amaradia, while within the
interdunes located at the contact between the
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piemontani, cit si in cea de campie. in cadrul
teritoriului studiat, aceste soluri sunt reprezentate
prin preluvosoluri tipice, preluvosoluri roscate,
preluvosoluri  roscate-psamice,  preluvosoluri
psamice si preluvosoluri stagnice.

Preluvosolurile tipice, formate pe depozite
loessoide de terasd, sunt intdlnite pe terasa joasd a
Jiului, prezentd pe teritoriul localitatilor Isalnita si
Almaj, precum si pe teritoriul comunei Goesti.

Preluvosolurile roscate, cunoscute si sub
numele de soluri brune roscate, au evoluat pe
depozite loessoide lutoargiloase si, local, pe argile
gonflante. Ele ocupd suprafete intinse pe Campul
Sélcutei si Campul Leu-Rotunda, dar si pe terasele
de pe stinga Jiului, incepand de la valea
Amaradiei spre sud-vest. Suprafete mai mici apar
in Piemontul Oltetului, aici Intalnindu-se
preluvosoluri roscate vertice, formate pe argile
gonflante. Pe terasele joasd, inferioara si
superioarda sunt intalnite preluvosoluri roscate-
psamice in asociatie cu preluvosoluri psamice,
soluri evoluate pe un relief de dune si interdune,
alcatuite din depozite nisipoase.

Versantii viilor ce fragmenteaza teritoriul din
aria de raspandire a preluvosolurilor roscate,
prezintd inclindri accentuate. Astfel, solurile sunt
afectate de procese de eroziune areolara si local de
adancime. In multe cazuri, sunt prezente si
alunecari si prabusiri de teren, aici aparand si
erodosoluri argice si tipice, iar local, unde sunt
iviri de ape subterane, sunt formate gleiosoluri.

Preluvosolurile stagnice sunt intdlnite pe unele
din suprafetele plane slab 1inclinate ale
Piemontului Balacitei si Piemontului Oltetului.
Fiind formate pe depozite argiloase, in perioadele
umede ale anului, aceste soluri suferd de exces de
umiditate stagnant.

Luvosolurile sunt mai putin raspandite in
teritoriul studiat, ele apardnd doar in regiunea
piemontand, unde ocupa cateva suprafete plane —
slab inclinate ale podului de piemont. Luvosolurile
sunt formate pe depozite loessoide lutoargiloase,
cele roscate si roscate-stagnice si pe argile, cele
stagnice.

Clasa pelisoluri este reprezentatd doar prin
vertosoluri, formate pe depozite argiloase,
alcatuite cu precadere din minerale smectitice. Ele
sunt raspandite doar in regiunea piemontand, unde
ocupa suprafete mai importante in Piemontul
Oltetului, de o parte si alta a rdului Teslui si un
mic areal in Piemontul Balacitei. In cadrul acestui
tip de sol au fost separate vertosoluri tipice,
erodate slab pand la puternic, pe versanti si
vertosoluri stagnice.

Clasa hidrisoluri este prezentd in acest teritoriu
prin gleiosoluri si stagnosoluri.

Gleiosolurile ocupa cateva areale depresionare
unde stratul acvifer freatic se gaseste intre 0 si 50
cm adancime. Pe fostele albii parasite ale Jiului si



alluvial plain of the Jiu and its lower terraces, there
appear psamic gleysols.

The stagnosols appear within some depressions,
in the so-called “tablelands” of Salcuta Field. Due
to the depression relief and to the fine texture of
the soil within the Bt horizon, the precipitation
water stagnates for long periods of time.

The Salsodisols class is represented only by
solonetzs, which appear in only one area located at
the Southern periphery of the municipality of
Craiova. They are formed within a depression
relief made up of fine texture alluvial deposits. The
aquifer, located at a depth of about 2 m, determines
the strong sodization of the soil, due to the water
mineralization.

The Anthrosols class is rtepresented by
erodisols, which are the direct result of sheet and
gully erosion, as well as of the landslides. The
erodisols appear on the moderate-strongly inclined
slopes, usually in association with other soils.

2. Terrains dysfunctions

The research of the environment conditions
within the area of Craiova revealed the presence of
a series of dysfunctions in the terrain utilization as
arable plots. These dysfunctions are caused by
certain properties of the soil, on the one hand, and,
on the other, by the relief and hydrological
conditions.

The soil properties, which were taken into
account for this territory, regard the upper horizon,
the soil salinization and acidity.

Soil texture

With regard to the soil texture in the upper
horizon, there must be taken into account both the
coarse and the fine textures.

The soils with coarse texture display a low
content of humus and nutritive elements, a low
cation-exchange capacity, and a low water-holding
capacity. Consequently, they present certain
problems related to the stability of the soil
structure in the formation of the germinative bed,
and related to the crops water and nutritive
substances supply. Within the analysed area, there
were identified soils with sandy-loamy texture,
noted with N,.

The soils with fine loamy-clayish and clayish
texture display dysfunctions related to the tillage
and other specific works. The fine texture imposes
the soil tillage at an optimum humidity and varied
depths and effectuation of a scarifying at every 3-4
years, in order to improve the physical properties
(porosity, permeability, water-holding capacity) of
the horizons located below the tilled layer.

As the soils with fine texture retain a high
quantity of water and become plastic at an intense
moistening, the agricultural equipments slid or
even get stuck in the mud, and the ploughing is
poor from the qualitative point of view. When such
soils get dry, they become very compact and hard;
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Amaradiei s-au format gleiosoluri aluvice, iar in
interdunele de la contactul luncii Jiului cu terasa
inferioara se gasesc gleiosoluri psamice.

Stagnosolurile apar in cateva depresiuni, asa
numitele ,,gadvane”, din Campul Salcutei. Datorita
reliefului depresionar si texturii fine a solului in
orizontul Bt, apa din precipitatii stagneaza
perioade prelungite.

Clasa salsodisoluri este reprezentata doar prin
soloneturi, ce apar intr-un singur areal situat la
periferia sudica a municipiului Craiova. Ele sunt
formate pe un relief depresionar, alcatuit din
depozite aluviale cu texturd find. Stratul acvifer
freatic, aflat la cca. 2 m adancime, datorita
mineralizarii apei, determind sodizarea puternica a
solului.

Clasa  antrisoluri  este  prezentd  prin
erodosoluri, ce sunt rezultatul proceselor de
eroziune areolard i de adancime, ca si a
alunecarilor de teren. Erodosolurile apar pe
versanti moderat — puternic inclinati, de obicei, in
asociatie cu alte soluri.

2. Disfunctionalititile terenurilor

Cercetarea conditiilor de mediu din zona
municipiului Craiova a relevat prezenta unei serii
de disfunctionalitati pentru utilizarea terenurilor ca
arabil. Aceste disfunctionalitati sunt cauzate, pe de
o parte, de unele 1nsusiri ale solului, iar pe de alta
parte, de conditiile de relief si hidrologie.

insusirile solului, ce au fost luate in
consideratie in acest teritoriu, privesc textura in
orizontul superior, saraturarea si aciditatea solului.

Textura solului

In ce priveste textura solului in orizontul
superior, au fost avute in vedere atit texturile
grosiere cat si cele fine.

Solurile cu textura grosiera au continut redus de
humus, au capacitate redusd de schimb cationic,
capacitate scazutd de retinere a apei si elementelor
nutritive. Din aceastd cauza ele ridicd probleme
legate de stabilitatea structurii solului in realizarea
patului germinativ, de aprovizionarea culturilor cu
apa si substante nutritive. Pe teritoriul cercetat au

fost identificate soluri care au textura
nisipolutoasa, notate cu N,.
Solurile cu textura find, lutoargiloasd si

argiloasa, creeaza disfunctionalitati in efectuarea
lucrarilor agricole, in principal a araturilor.
Textura find impune efectuarea lucrarii solului la
umiditatea optima si la adancimi variate, si
efectuarea la 3-4 ani a unei scarificiri, pentru
imbunatatirea  1nsusirilor fizice  (porozitate,
permeabilitate, capacitate de Tnmagazinare a apei)
a orizonturilor subiacente stratului arat.

Pentru ca solurile cu texturd find retin o
cantitate ridicatd de apa, ele devin plastice la o
umezire intensa, astfel ca, utilajele agricole adesea
patineazd sau chiar se inndmolesc pe astfel de
terenuri, totodatd se realizeazda o aratura de slaba



the ploughing is difficult and the tilled layer will
be lumpy and there are necessary other
interventions in order to improve it. The tillage of
the soil requires an increased consumption of
energy both when it is too moist or too dried. This
is why, it is necessary to make the ploughing at an
optimum moisture content. The interval when the
soil moisture content is optimum for the
germinative bed of the agricultural plants is often
short and, thus, there occur dysfunctions of the
respective work. In order to limit the occurrence of
such situations, it is necessary that the units that
execute the respective works to have more or
extremely performant equipments.

The fine texture soils cover the largest surfaces.
There were separated units of soils with loamy-
clayish texture, noted with C, and units with
clayish texture, noted with Cs.

Soil salinization

Soil salinization, or more precisely soil
sodization, affects only some terrains located
within the alluvial plain of the Jiu. There were
registered two situations, one with a moderate
sodization, noted with S; and the second one with a
very strong sodization, noted with Sg.

The soil sodization determines the increase of
alkalinity and the worsening of its physical and
chemical properties, which negatively influences the
microbiological activity in the soil and, of course,
the development of the plants. Their extremely
strong alkaline reaction and the presence of the Na"
ions in large quantities in the soil solution have an
increased toxic effect upon the plants.

Soil acidity

Soil acidity refers to the appearance of an acid
reaction in the soil due to the removal of the Ca™
and Mg cations from the adsorption complex,
which is the more or less strong depletion of bases.
This process affects the soils belonging to the
luvisols class, as they have a moderate-acid
reaction.

Within the analysed area, there were identified
three situations. In the first case, the soil presents a
moderate-acid reaction, less intense, and a pH
oscillating between 5.5 and 5.8, noted with A,; in
the other situation the reaction is lower and the pH
oscillates between 5.1 and 5.4, and it is noted with
Aj; the third situation refers to those soils the
reaction of which varies between the above-
mentioned limits within the area, which is noted
with A, ;.

The relief and hydrology conditions make
reference to the terrain slope, sheet erosion,
landslides, territory unhomogeneousness, phreatic-
related waterlogging, stagnant surface moisture,
lateral infiltrations within the soils located on the
slopes, and to the possibility of floods occurrence.

The terrain slope

This factor presents an extreme importance in
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calitate. Cand astfel de soluri se usuca, ele devin
foarte compacte si dure, astfel cd ardtura se
executa cu dificultate, iar stratul arat va fi
bulgdros, necesitaind alte interventii pentru
imbunatatirea lui. Atat in conditiile in care solul
este prea umed, cat si atunci cand este prea uscat,
lucrarea acestuia necesitd un consum ridicat de
energie. De aceea, este necesar ca ardtura sd se
realizeze la umiditatea optima. Intervalul de timp
cand umiditatea solului este optimd pentru
executarea patului germinativ al plantelor agricole
este adesea scurt, astfel ca apar disfunctionalitati
in realizarea lucrdrii respective. Pentru a limita
aparitia unor astfel de situatii, este necesar ca
unitatile ce executd lucrarile agricole sa fie dotate
sau cu mai multe utilaje sau acestea sa fie foarte
performante.

Terenurile cu soluri ce au texturd fina, ocupa
cele mai extinse suprafete. Au fost separate unitati
de sol cu texturd lutoargiloasd, notatd cu C, si
unitati cu texturd argiloasa, notata cu Cs.

Sdaraturarea solului

Saraturarea solului, mai precis sodizarea
solului, afecteaza doar cateva terenuri din lunca
Jiului. Au fost inregistrate doud situatii, una in
care se Inregistreazd doar o sodizare moderata,
notata cu S; si a doua cu sodizare foarte puternica,
notata cu Se.

Sodizarea solului determina cresterea
alcalinitatii si inrautatirea proprietatilor fizice si
chimice, fapt ce are efect negativ asupra activitatii
microbiologice din sol si asupra dezvoltarii
plantelor. Reactia foarte puternic alcalind si
prezenta ionilor de Na' in solutia solului, in
cantitati inseminate, au efect toxic ridicat asupra
plantelor.

Aciditatea solului

Aciditatea solului se refera la aparitia in sol a
unei reactii acide, ca urmare a indepartarii din
complexul adsorbtiv a cationilor de Ca"" si Mg,
deci a debazificarii mai mult sau mai putin
accentuate. Acest proces afecteaza solurile din
clasa luvisoluri, acestea avadnd o reactie moderat
acida.

In teritoriul cercetat au fost identificate trei
situatii. Intr-o primi situatie, solul are o reactie
acida moderatd, dar mai putin intensd, cu un pH
cuprins intre 5,5 si 5,8, notate cu A,; intr-o alta o
reactie mai scazutd, pH intre 5,1 si 5,4, notate cu
As; iar a treia situatie cuprinde soluri in care
reactia variazd 1In teritoriu 1n limitele celor
precedente, notate cu A;.;.

Conditiile de relief si hidrologie se referad la
panta terenului, eroziunea in suprafata, alunecarile
de teren, neuniformitatea teritoriului, excesul de
umiditate de naturd freatica, excesul de umiditate
de suprafatd, stagnant, infiltratiile laterale in
solurile situate pe versanti si inundabilitatea
terenurilor.



the development of the geomorphologic processes,
but, at the same time, it induces a series of
dysfunctions in the utilization of the terrains as
arable. The soil tillage on the slopes imposes
certain protection measures regarding especially
erosion.

Within the analysed area, there were identified
three categories of slopes, which are important
from the dysfunctions point of view. They were
noted with P; — slowly-inclined (5.1-20.0 per cent),
P4 — moderately-inclined (20.1-25.0 per cent), and
Ps — highly-inclined (25.1-35.0 per cent).

Sheet erosion

Sheet erosion affects the terrains located on the
slopes. Within the analysed area, there were
identified a few situations.

There were separated units where the soils are
more or less eroded, starting from total lack of
erosion to strong erosion and, locally, even
excessive erosion, but in a very small proportion.
These units were noted with E_;. Another unit with
severe erosion is noted with E4, while the last
situation makes reference to the strongly-
excessively eroded terrain and it is noted with E; s.

Landslides

Landslides affect a large part of the slopes of
the valleys that cross the area. Most of them are
active, bank landslides, active collapses, noted
with Fg, while, within certain sectors, there can be
noticed active or stabilized flow landslides that are
noted with Fs.

Unhomogeneousness degree of the territory

The terrains within the studied territory are not
all uniform, as different factors acted upon the
topographical surface and modified it. Within
Craiova and its neighbouring settlements there
were identified three categories of
unhomogeneousness of the terrain, noted with U.

U, —very little unhomogenous terrains, with less
than 30 cm variation in level, met on the left
terraces of the Jiu. These variations in level
appeared when the sandy deposits formed, on the
bases of which the reddish preluvosols evolved
within this area.

U, — moderately unhomogenous terrains, with
variations in level between 50 and 75 cm, specific
to the terrains covered by sand dunes and located
on the left terraces of the Jiu, South of Craiova, as
well as on certain slopes affected by landslides.

Us — strongly and very strongly unhomogenous
terrains, with more than 75 cm variations in level;
they are specific to the terrains with landslides and
bank collapses.

Phreatic-related waterlogging

The presence of the aquifer near the surface
leads to the appearance of the gleyzation processes
in the soil. The intensity of these processes
determines the formation of certain gleyic subtypes
or even of gleyic soils.
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Panta terenului

Acest factor are o importantd deosebitd in
dezvoltarea unor procese geomorfologice, dar, in
acelagi timp, ea creeazd o serie de
disfunctionalitati in utilizarea ca arabil a
teritoriului. Lucrarea solului pe terenurile in panta
impune luarea unor masuri de protectie, in primul
rand de prevenire a eroziunii.

In teritoriul municipiului Craiova si al zonei
periurbane au fost identificate trei categorii de
pante, care prezintd importantd din punct de vedere
al disfunctionalitatilor care le creeaza utilizarii ca
arabil. Ele au fost notate cu P; — moderat inclinat
(5,1-20,0 %), P4, — moderat inclinat (20,1-25,0 %)
si Ps — puternic inclinat (25,1-35,0 %).

Eroziunea in suprafata

Eroziunea in suprafatd afecteazd terenurile
situate pe versanti. In teritoriul cercetat au fost
identificate cateva situatii.

Au fost separate unitati in care solurile sunt mai
mult sau mai putin erodate, adica de la situatia de
eroziune absentd pana la eroziune puternicd, local
putandu-se inregistra chiar eroziune excesiva, dar
aceasta avand o pondere foarte mica. Aceste
unitdti au fost notate cu Eq;. O alta unitate este cu
eroziune foarte puternica, notatd cu E,4, iar ultima
situatie priveste terenurile erodate puternic pana la
excesiv, notate cu E;_s.

Alunecidrile de teren

Alunecarile de teren afecteaza o mare parte din
versantii vailor ce fragmenteaza teritoriul. Cele
mai multe din ele sunt aluneciri de mal, active,
prabusiri active, notate cu Fe, iar in unele sectoare
se 1intdlnesc alunecdri curgitoare active sau
stabilizate, acestea fiind notate cu Fs.

Gradul de neuniformitate a teritoriului

Terenurile din teritoriul cercetat nu sunt toate
uniforme, pentru cd au intervenit diversi factori
asupra suprafetei topografice si au modificat-o. In
zona municipiului Craiova si a comunelor
invecinate au fost identificate trei categorii de
neuniformitate a terenului, notate cu litera U.

U, terenuri foarte slab neuniforme, cu
denivelari mai mici de 30 cm, intlnite pe terasele
de pe stanga Jiului. Aceste denivelari au aparut
incd de la formarea depozitelor nisipoase pe care
au evoluat preluvosolurile roscate din aceasta
Zona.

U, — terenuri moderat neuniforme, cu denivelari
cuprinse intre 50 si 75 cm, specifice terenului cu
dune nisipoase de pe terasele din stanga Jiului,
desfasurate la sud de Craiova, ca si pe unii versanti
afectati de alunecari de teren.

Us terenuri puternic si foarte puternic
neuniforme, cu denivelari ce depasesc 75 cm, sunt
specifice terenurilor cu alunecari §i prabusiri de
mal.

Excesul de umiditate de naturd freatica

Prezenta stratului acvifer freatic in apropierea



In the analysed area, the soil gleyzation
processes, present especially within the alluvial
plains of the rivers, display all the intensity
degrees. There are ungleyed or slowly gleyed soils,
noted with Q; on the levees and terraces. The
degree of soil gleyzation is higher within the lower
terrains, where there can be noticed moderately
gleyed soils noted with Q,. At the same time, there
can be met alluvisols and alluvic eutric cambisols
with strong gleyzation, noted with Q;, and with
very strong gleyzation, noted with Q. Within the
lowest terrains, there can be noticed gleysols,
which are excessively gleyed; they were noted
with Qs.

Surface, stagnant moisture excess

The processes of stagnogleyzation develop on
relatively horizontal surfaces or in depressions,
with poor internal and external drainage. There
were established two categories of soils affected by
stagnant moisture excess. The first category
presents a moderate stagnant moisture excess that
partially affects the preluvisols and the luvisols; it
is noted with W;. The second -category is
represented by the strong to extremely strong
moisture excess, which is specific to the stagnosols
and it was noted with Ws.

Lateral infiltrations within the soils located on
the slopes

Lateral soil infiltrations appear especially on the
landslides-affected slopes. The infiltration water
comes from the precipitation that fall or from the
aquifers, both the water bearing layer and the deep
aquifers. These infiltrations contribute to the
development and maintenance of the landslides
processes.

Within the analysed area, on the slopes of the
valleys affected by landslides, water lateral
infiltrations are strong and this situation is noted
with L3, or even excessive - Ls, locally appearing
even pools or small lakes.

Possibility of floods occurrence

The terrains located within the alluvial plains of
the Jiu and of other smaller rivers or along the
valleys without a permanent water course are more
rarely affected by floods. In order to prevent such
phenomena, there were built dykes along certain
sectors of the Jiu, which protect the cultivated
fields or the settlements.

There were established two categories of flood-
affected terrains: terrains that are rarely liable to
floods, noted with H,; and terrains that are
frequently and very frequently liable to floods,
noted with Hs.

On the basis of the above-mentioned
dysfunctions, there were established many terrain
units (UT), grouped on classes of terrains
pretability as arable, as well as the ameliorative
necessities meant to increase the soil fertility or to
prevent and control certain degradation processes.
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suprafetei terenului determina in sol aparitia
proceselor de gleizare. Intensitatea cu care aceste
procese se manifestd determind formarea de
subtipuri gleice sau chiar de gleiosoluri.

in teritoriul cercetat, procesele de gleizare a
solului, Intdlnite, cu precadere, pe luncile raurilor,
cuprind toate gradele de intensitate. Pe grinduri si
terase de luncd sunt soluri negleizate sau gleizate
slab, notate cu Q;. Pe terenurile ceva mai joase,
gradul de gleizare al solului este mai pronuntat,
aici fiind soluri cu gleizare moderata, notate cu Q,.
De asemenea, intdlnim  aluviosoluri si
eutricambosoluri aluvice cu gleizare puternica,
notate cu Q; si cu gleizare foarte puternica, notate
cu Q. Pe terenurile ce au cotele cele mai coborate,
se intdlnesc gleiosoluri, acestea, fiind excesiv
gleizate, au fost notate cu Qs.

Excesul de umiditate de suprafata, stagnant

Procesele de stagnogleizare se manifestd pe
suprafetele relativ orizontale sau depresionare, cu
drenaj intern si extern deficitar. In acest teritoriu
au fost stabilite doud categorii de soluri afectate de
exces de umiditate stagnant. O prima categorie
este datd de excesul moderat de umiditate
stagnanta, ce se Intdlneste la o parte din
preluvosoluri si luvosoluri, notatd cu Wj, iar a
doua categorie o reprezinta excesul de umiditate
foarte puternic pana la excesiv, specific
stagnosolurilor si care a fost notatd cu Ws.

Infiltratii laterale in sol, pe versanti

Infiltratiile laterale in sol apar mai ales pe
versantii afectati de alunecari de teren. Apa de
infiltratie provine din precipitatii, ce cad asupra
terenului respectiv sau din strate acvifere, freatice
sau de adancime. Aceste infiltratii contribuie la
desfagurarea si mentinerea proceselor de deplasare
a maselor de paméant pe versanti.

In teritoriul cercetat, pe versantii vailor afectate
de alunecari de teren, se apreciaza ca infiltratiile
laterale de apd au intensitate puternicd, notatd cu
L;, pana la excesiva - Ls, local aparand chiar balti
sau mici lacuri.

Inundabilitate

Terenurile situate in lunca Jiului, ca si cele de
pe luncile raurilor mai mici sau ale vdilor fard un
curs de apd permanent, sunt afectate mai rar sau
mai des de inundatii. Pentru prevenirea unor astfel
de fenomene, in lunca Jiului s-au construit, pe
anumite  sectoare, diguri pentru protectia
terenurilor cultivate sau a unor localitati.

In regiunea studiati, au fost stabilite doui
categorii de terenuri afectate de inundatii. Terenuri
rar inundabile, notate cu Hy si terenuri frecvent si
foarte frecvent inundabile, notate cu Hs.

Pe baza disfunctionalitatilor prezentate mai sus
au fost stabilite mai multe unitati de teren (UT),
grupate in clase de pretabilitate a terenurilor la
arabil, precum si cerintele ameliorative necesare
ridicdrii fertilitatii solului sau pentru prevenirea si



3. Terrain classes to their
pretability as arable

It has to be mentioned that there could not be
established any terrains without restrictions, which
is first class terrains that do not cause
discontinuities of the agricultural production
process. However, there appear all the other
classes, starting from the second to the sixth one.

The second class Terrains with little
limitations when used as arable

The terrains included in this class present small
to moderate limitations with regard to the soil,
relief conditions, and moisture excess. They cause
reduced discontinuities with regard to the use of
the soil as arable. The discontinuities are induced
by the sandy-loamy (UT no. 2) or loamy-clayish
texture (UT no. 3, 4) of the soil along the upper
horizon, by the moderate acidity of the soil, the pH
oscillating between 5.5 and 5.8 (UT no. 1, 2, and
4), by the moderate gleyzation of the soil (UT no.
3), and by the very little unhomogeneousness of
the terrain surface (UT no. 2).

The third class — Terrains with moderate
limitations when used as arable

The main limitations from this class that cause
moderate discontinuities when it comes to use the
terrains as arable within the municipality of
Craiova, are induced by the clayish texture of the
soil (UT no. 5, 6, and 8,), by its strong gleyzation
(UT no. 7), by the moderate stagnant moisture
excess (UT no. 8 and 9), and by the moderate slope
of the terrain, a declivity of 15.1-20.0 per cent (UT
no. 10). There can be also added smaller-degree
limitations, such as the loamy-clayish — clayish
texture (UT no. 7 and 10), low to high erosion (UT
no. 6 and 10), and the moderate acidity, a pH of
5.1-5.8 (UT no. 9).

The fourth class — Terrains with severe
limitations when used as arable

This class includes a number of six terrain
units. The limitations that cause strong
dysfunctions are represented by the rare
inundability (UT no. 11, 12, 13, and 14), by the
moderate unhomogeneousness of the terrain
surface (UT no. 15), by the moderate slope of the
terrain, a declivity of 20.1-25.0 per cent associated
with a strong soil erosion (UT no .16) and by a
very strong gleyzation (UT no. 13 and 14). There
can be also added other less important limitations
regarding the moderate gleyzation (UT no 12), the
loamy-clayish texture (UT no. 13), moderate
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salinization  (UT  no. 14), and easy
unhomogeneousness of the terrain surface (UT no.
15).

The fifth class — Terrains with extremely
severe limitations, which cannot be used as arable
The terrains belonging to this class are affected
by the phreatic or stagnant moisture excess, which
induces severe dysfunctions when it comes to use
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combaterea de

terenurilor.

unor procese degradare a

3. Clasele de teren, dupd pretabilitatea la
arabil

Trebuie remarcat ca in teritoriul cercetat nu s-
au putut stabili terenuri fard restrictii, adica
terenuri de clasa I, care nu cauzeaza discontinuitati
procesului de productie agricola. in schimb, sunt
prezente restul de clase, respectiv clasele de la II
la VI.

Clasa a II-a — Terenuri cu limitiri reduse in
cazul utilizarii ca arabil.

Terenurile cuprinse in aceastd clasd prezinta
limitari slabe pana la moderate in ce priveste solul,
conditiile de relief si excesul de umiditate. Ele
cauzeaza discontinuitdti reduse in ce priveste
utilizarea solului ca arabil. Discontinuitdtile sunt
cauzate de textura nisipolutoasa (UT nr. 2) sau
lutoargiloasa (UT nr. 3, 4) a solului in orizontul
superior, de aciditatea moderata a solului, pH-ul
cuprins intre 5,5 si 5,8 (UT nr. 1, 2 si 4), de
gleizarea moderata a solului (UT nr. 3) si de
neuniformitatea foarte slaba a suprafetei terenului
(UT nr. 2).

Clasa a IlI-a — Terenuri cu limitari moderate
in cazul utilizarii ca arabil

Limitarile principale din aceasta clasa, care
cauzeaza discontinuitdti moderate in utilizarea ca
arabil a terenurilor din zona municipiului Craiova,
sunt date de textura argiloasa a solului (UT nr. 5, 6
si 8,), de gleizarea puternica a solului (UT nr. 7),
de excesul moderat de umiditate stagnanta (UT nr.
8 51 9) si de panta moderata a terenului, declivitate
de 15,1-20,0 % (UT nr. 10). La aceste limitari se
mai adaugd, de obicei, limitari de grad mai mic,
cum sunt cele privind textura lutoargiloasa -
argiloasda (UT nr. 7 si 10), eroziunea neapreciabila
pana la puternicd (UT nr. 6 si 10) si aciditatea
moderata, pH de 5,1-5,8 (UT nr. 9).

Clasa a IV-a — Terenuri cu limitiri severe in
cazul utilizarii ca arabil

Aceasta clasa cuprinde un numir de 6 unitati de
teren. Limitdrile care cauzeazd disfunctionalitati
puternice sunt date de inundabilitatea rard a
terenurilor (UT nr. 11, 12, 13 si 14), de
neuniformitatea moderata a suprafetei terenului (UT
nr. 15), de panta moderata a terenului, declivitate de
20,1-25,0 %, asociatd cu eroziunea puternica a
solului (UT nr. 16) si de gleizarea foarte puternica a
solului (UT nr. 13 si 14). La unele unitati se adauga
limitari de grad inferior. Asa sunt limitarile privind
gleizarea moderata (UT nr. 12), textura
lutoargiloasa (UT nr. 13), saraturarea moderata (UT
nr. 14) si neuniformitatea slaba a suprafetei
terenului (UT nr. 15).

Clasa a V-a — Terenuri cu limitdari foarte
severe, nepretabile ca atare la arabil

Terenurile din aceastd clasd sunt afectate de



the respective plots as arable. These terrains will
be used only for special outfits, which lead to the
modification of the chemical and physical
properties and, thus, to the improvement of the soil
fertility.

The main restrictions refer to the frequent and
very frequent inundability (UT no. 17), to the
excessive gleyzation of the soil (UT no 18 and 19),
and to the extremely strong up to excessive
stagnogleyzation (UT no. 20). There can be also
added other less important restrictions, such as:
low gleyzation (UT no. 17), rare inundability (UT
no. 18), much reduced unhomogeneousness (UT
no. 19), and moderate acidity (UT no. 20).

The fifth — sixth class — Terrains with very to
extremely severe limitations, which cannot be
used as arable

These groups of classes include the terrains
affected by active landslides. The distribution of
these geomorphologic processes in the area is just
directional, as there is necessary a more profound
research.

The restrictive factors, which make impossible
the utilization of the terrains as arable are quite
numerous and varies as intensity from one place to
another. They define the terrain unit no. 21.

The main limitative factor that determines in
fact the terrain class is represented by the active
landslides, bank collapses, and mudflows. There
can be also added other severe restrictions, such as:
moderate to excessive erosion, moderate-strong
inclination (slopes of 15.1-35.0 per cent), strong to
excessive  soil lateral infiltrations, which
sometimes leads to the appearance of pools and
slope lakes, and the high and very high
unhomogeneousness of the terrain surface.

The sixth class — Terrains with extremely
severe limitations, which cannot be used as arable

This class includes only one terrain unit, no 22.
The main limitation, which leads to its exclusion as
arable, is given by the extremely high sodization,
correlated with the fine texture of the soil.

The research made on these soils during the
years, regarding the soil reclamation and increase
of fertility, were not conclusive. First of all, in
spite of the fact that it was reached a certain
improvement of their physical and chemical
properties, they deteriorate relatively fast and the
new artificially created environment conditions do
not last. On the other hand, the costs for this
improvement are quite high and, thus, the rational
conclusion was that the solonetzes formed on fine-
textured deposits should be used in their natural
state as poor-quality pastures.

Besides the main limitation, these terrains also
have less important restrictions: rare inundability,
clayish texture, and moderate gleyzation.
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excesul de wumiditate de naturd freaticd sau
stagnanta, acesta crednd disfunctionalitati foarte
puternice 1n ce priveste utilizarea ca arabil. Aceste
terenuri vor putea fi utilizate doar prin amenajari
speciale, ce determind modificarea insusirilor
fizice si chimice si, ca urmare, se ajunge la
imbunatatirea fertilitatii solului.

Restrictiile  principale sunt  date  de
inundabilitatea frecventd si foarte frecventa (UT
nr. 17), de gleizarea excesiva a solului (UT nr. 18
si 19) si de stagnogleizarea foarte puternicd pana
la excesivd a solului (UT nr. 20). La aceste
restrictii  se adaugd unele de grad inferior,
respectiv:  gleizarea slaba (UT nr. 17),
inundabiliatea rard (UT nr. 18), neuniformitatea
foarte slaba (UT nr. 19) si aciditatea moderata (UT
nr. 20).

Clasa a V-a — IV-a — Terenuri cu limitari
foarte severe pina la extrem de severe, care nu
pot fi folosite ca arabil

Aceasta grupare de clase cuprinde terenurile
afectate de alunecari active. Limitele de raspandire
in teritoriu a acestor procese geomorfologice sunt
orientative,  fiind necesare cercetiri mai
aprofundate.

Factorii restrictivi, ce determind imposibilitatea
practicd de utilizare ca arabil, sunt numerosi si
variazd ca intensitate de la un loc la altul. Ei
definesc unitatea de teren nr. 21.

Principalul factor limitativ, care determina de
fapt clasa de teren, il reprezintd alunecarile de
teren active, prabusirile de mal si curgerile
noroioase. Acestor restrictii se adaugd si altele
destul de severe, cum sunt: eroziunea moderata
péna la excesiva, inclinarea moderata — puternica a
terenului (pante de 15,1-35,0 %), infiltratii laterale
prin sol puternice pana la excesive, uneori cu
aparitia de balti sau lacuri pe versant si
neuniformitatea puternicd si foarte puternicd a
suprafetei terenului.

Clasa a IV-a — Terenuri cu limitari extrem de
severe, care nu pot fi folosite ca arabil

Aceastd clasa cuprinde doar o unitate de teren,
respectiv. nr. 22. Limitarea principald, care
cauzeaza excluderea de la arabil a acestor terenuri,
este datd de sodizarea foarte puternica, corelatd si
cu textura fina a solului.

Cercetarile efectuate pe astfel de soluri in
decursul timpului, referitor la ameliorarea si
cresterea fertilitatii lor, nu au fost concludente. In
primul rand, chiar daca s-a ajuns la o anumita
imbunatatire a insusirilor fizice si chimice, ele se
deterioreaza relativ repede, dacid nu se mentin
noile conditii de mediu create artificial. Pe de alta
parte, costurile ameliorarii acestor soluri sunt
foarte ridicate, astfel ca s-a ajuns la concluzia
rationala ca soloneturile formate pe depozite cu
textura find sa fie utilizate in starea lor naturala,
deci ca pasuni de slaba calitate.



4. Improvement requirements

The improvement requirements refer to the
main agricultural improvement works, which are
necessary in order to increase the soil fertility and
to stop or diminish certain processes that degrade
some of these terrains.

Soil agroameliorative works

The soil tillage at optimum moisture and
varied depths is recommended in the case of the
terrains with fine texture within the upper horizon;
due to agricultural works, they can get compact
and a hardpan horizon can appear. The soil tillage
at optimum moisture (at 2/3 of the active moisture
interval) leads to the appearance of a uniformly
tilled loosen horizon, with a low consumption of
energy.

The liming is recommended in the case of the
terrains with a moderate acid reaction that displays
a high depletion of bases within the tilled horizon.
This is the case of the terrains with preluvisols,
luvisols, and stagnosols.

The scarifying is necessary in the case of the
terrains made up of clayish deposits, such as the
ones with vertisols, reddish vertic preluvisols,
stagnic preluvisols, and stagnic luvisols, as these
soils display less favourable properties for the
crops. If this work is made once at two or three
years, it ensures a better aeration, a higher
permeability and water-holding capacity.

Antierosional soil management includes a
series of works characteristic for the slope terrains,
which are necessary in order to prevent and stop
soil erosion. This is the case of the terrains located
on the slopes, with soils more or less affected by
erosion; there is recommended ploughing next to
the level curve, strip cropping, protection crop
rotation and, in some cases, complex antierosional
works.

The protection plantations (afforestations) are
recommended on the slopes affected by strong to
excessive erosion and on the landslide-affected
terrains. They settle the banks of the ravines and
prevent their further development and ramification,
as well as the dips of the landslides in order to
prevent their development; they can be also made
along the mass of sliding materials, especially in
the case of active landslides, in order to settle
them.

The ameliorative and tolerant to the moisture
excess crops are necessary in the case of the
terrains affected by stagnant or phreatic moisture
excess. These crops will be used together with
other surface and land drainage works.

The crops tolerant to alkalinity are
recommended for the terrains located within the
alluvial plain of the Jiu, which are affected by
sodization processes.

The crops tolerant, protective and adequate for
green fertilizers on sandy soils are necessary in the
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in afara de limitarea principala, aceste terenuri
prezinta si restrictii de grad mai redus, respectiv:
inundabilitatea rard, textura argiloasd si gleizarea
moderata.

4. Cerintele ameliorative

Cerintele ameliorative se referd la principalele
lucrari agropedoameliorative si de imbunatatiri
funciare necesare pentru cresterea fertilitatii
solului si stoparea sau diminuarea unor procese ce
degradeaza unele dintre terenuri.

Lucrarile agropedoameliorative

Lucrarea solului la umiditatea optimd si la
addncimi variate este recomandatd pe terenurile
cu texturd find in orizontul superior, care prin
lucrarile agricole se pot tasa si forma un orizont de
hardpan. Lucrarea solului la umiditatea optima (la
2/3 din intervalul umiditatii active) duce la
realizarea unui orizont arat uniform afanat si cu un
consum redus de energie.

Amendarea cu calcar este recomandata pe
terenurile cu reactie moderat acida si care prezinta
o debazificare puternicd in orizontul arat. Asa sunt
terenurile cu  preluvosoluri, luvosoluri si
stagnosoluri.

Scarificarea este necesar sa se realizeze pe
terenurile alcatuite din depozite argiloase, cum
sunt cele cu vertosoluri, preluvosoluri roscate
vertice, preluvosoluri stagnice si luvosoluri
stagnice, aceste soluri prezentind insusiri fizice
mai putin favorabile culturilor agricole. Efectuarea
la 2 — 3 ani distantd in timp a acestei lucrari
asigura o mai bund aerisire a solului, o
permeabilitate mai ridicatd $i o mai mare
capacitate de retinere a apei.

Agrotehnica antierozionald cuprinde o serie de
lucrari specifice terenurilor In pantd, necesare
prevenirii s§i stopdrii eroziunii solului. Asa sunt
terenurile situate pe versanti, cu soluri mai mult
sau mai putin erodate, aici fiind recomandate
araturi pe curba de nivel, culturi in fasii,
asolamente de protectie §i in unele cazuri lucrari
antierozionale complexe.

Plantatii de protectie (impdaduriri) se
recomandd a fi executate pe versantii afectati de
eroziune puternicd pana la excesiva si pe terenurile
afectate de alunecari. Ele au rolul de stabilizare a
malurilor ravenelor si impiedicarea inaintdrii si
ramificarii acestora, apoi a rapelor de desprindere
a alunecarilor pentru prevenirea extinderii lor, dar
se pot infiinta si pe corpul alunecarii, mai ales a
celor active, 1n vederea stabilizarii lor.

Culturile amelioratoare si tolerante la excesul
de umiditate sunt necesare pe terenurile afectate
de exces de umiditate stagnant sau de naturad
freatica. Aceste culturi se vor folosi in paralel cu
celelalte masuri de desecare si drena;.

Culturi  tolerante la  alcalinitate  sunt
recomandate pe terenurile din Lunca Jiului afectate
de procese de sodizare.



case of psamic reddish and psamic preluvisols,
which appear on the left terraces of the Jiu.

The ameliorative crops on poorly-structured
soils are recommended for the terrains covered by
vertisols and other soil types with clayish texture
within the upper horizon and degraded structure,
due to the utilization of certain equipments at
improper moisture or to the diminution of the
humus content.

Land improvement works

The works of maintenance and prevention of
the phreatic level increase are necessary within
the rivers alluvial plains, where the phreatic level
is located between 1 and 3 m depth and there
appear important level fluctuations caused by the
variation of the river level.

The works meant to decrease the phreatic level
must be taken into account in those sectors where
the aquifer is located at less than 1 m depth. This is
the case of gleysols and very highly gleyed
alluvisols, where the aquifer must be lowered at
1.5-2 m depth.

The stream regularization and dyking is
important for the terrains located within the
alluvial plains that are liable to floods. A part of
these terrains have already been dyked, but these
works are necessary for other sectors as well. At
the same time, within the small alluvial plains or
within those without a permanent water course,
there must be done regularization works, in order
to rapidly evacuate the precipitation water and to
prevent floods occurrence.

The drainage, slope spring catchment 1is
necessary in the case of the terrains affected by
landslides, in order to settle the terrain.

Land drainage and superficial drainage is
recommended for the terrains covered by soils
affected by stagnogleyzation processes.

Superficial land smoothing is a work that must
be done in the case of landslide-affected terrains,
both to diminish the terrains unhomogeneousness
and to improve the precipitation water drainage at
the soil surface. Thus, their stagnation within
depressions can be prevented and we can obtain
better agricultural surfaces. At the same time,
locally, there can be obtained an unsystematic
surface drainage net.

The improvement of the salinization-affected
terrains is important for the terrains located within
the alluvial plain of the Jiu that are covered by
sodic-gleyic alluvisols and gleyic solonetzes.
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Culturile tolerante, protectoare §i pentru
ingrasaminte verzi pe solurile nisipoase sunt
necesare §i este bine sd fie realizate pe
preluvosolurile roscate psamice si pe
preluvosolurile psamice, prezente pe terasele de pe
partea stanga a Jiului.

Culturi  amelioratoare pe  soluri slab
structurate sunt recomandate sd se infiinteze pe
terenurile cu vertosoluri, ca si pe alte tipuri de
soluri cu texturd argiloasa in orizontul superior §i
care au structurd degradata, datoritd utilizarii
masinilor agricole la umiditate necorespunzatoare
sau ca urmare a diminudrii continutului de humus.

Lucrérile de imbunatitiri funciare

Lucrarile de mentinere si prevenire a ridicarii
nivelului freatic sunt necesare in luncile raurilor,
unde nivelul stratului acvifer freatic se aflala 1 — 3
m adancime, aici existand fluctuatii importante de
nivel, cauzate de variatia cotelor apelor raului.

Lucrarile de cobordre a nivelului apei freatice
trebuie avute in vedere in sectoarele unde stratul
acvifer freatic se gaseste la adancimi mai mici de 1
m. Asa este cazul gleiosolurilor si a aluviosolurilor
foarte puternic gleizate, unde stratul acvifer
trebuie coborat catre 1,5 — 2 m.

Regularizarile de cursuri de apd §i indiguiri
intereseazad terenurile situate in zona inundabilad
din luncile raurilor. O parte din aceste terenuri au
fost deja indiguite, dar sunt necesare si in alte
sectoare. De asemenea, pe luncile raurilor mici si
pe cele fara un curs de apd permanent trebuie
executate lucrari de regularizare a scurgerii, pentru
evacuarea rapidd a apei din precipitatii si
prevenirea aparitiei inundatiilor.

Drenaulj, captarea izvoarelor de coasta este
necesar sd se execute pe terenurile afectate de
alunecari, masurd necesara pentru stabilizarea
terenului.

Desecarea, drenajul superficial se recomanda
pe terenurile cu soluri afectate de procese de
stagnogleizare.

Modelarea superficiala este o lucrare ce
trebuie sd se execute pe terenurile cu alunecari,
atat pentru diminuarea neuniformitatilor suprafetei
terenului, cat si pentru imbunatétirea scurgerii
apelor din precipitatii la suprafata solului. Astfel,
se previne stagnarea acestora 1n arealele
depresionare si se realizeazd suprafete mai bune
pentru utilizarea agricola. De asemenea, local, se
poate realiza o retea nesistematica de drenaj
superficial.

Ameliorarea terenurilor afectate de sdrdturare
intereseazd terenurile din lunca Jiului cu
aluviosoluri sodice-gleice si soloneturi gleice.
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Fig. 1 TERRAIN CLASSES

The second class — Terrains with little limitations when used as arable

1. 1L Az, 2.11 AzNzUz, 3.11 Cle, 4. 11 C2A2

The third class — Terrains with moderate limitations when used as arable

5. 111 C3, 6. 111 C3E0_3; 7. 111 Q3C2_3; 8. 111 W3C3, 9. 111 W3A2_3; 10. IIT P3E0_3C2_3

The fourth class — Terrains with severe limitations when used as arable

11. IV H4Qq; 12. IV H,Qy; 13. IV HyQ4C5; 14. IV H4Q4S3; 15. IV UyN,; 16. IV PLE,

The fifth class — Terrains with extremely severe limitations, which cannot be used as arable
The fifth — sixth class

21. V-VI F5_6U4_5E3_5P3_5L3_5

The sixth class — Terrains with extremely severe limitations, which cannot be used as arable
22. VI. S¢H4C5Q,
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ELEMENTS OF PEDODIVERSITY WITHIN ETALON PERIMETERS FROM THE

BUGEGI AND THE BAIU MOUNTAINS

ELEMENTE ALE PEDODIVERSITATII iN PERIMETRE ETALON DIN
MUNTI BUCEGI SI BAIU

Rizvan OPREA!

Abstract: The concept of pedodiversity is similar to that of biodiversity. The research of biodiversity,
considered as the variety and variability of the living organisms and of the ecological complexes where they
appear, caught our attention as never before. Presently, it is necessary to extend the concept of biodiversity
and of the soil cover (Florea, 1997).

The concept of pedodiversity refers both to the genetic diversity of the soils (different types of soil —
genetic pedodiversity) and to the different models of their distribution in the area (spatial pedodiversity).
Three main laws determine the spatial distribution of the soils: differential distribution (pedological
regionality determined by the different way of association of the pedogenetic factors, which impose different
directions of evolution), horizontal zonality and altitudinal zonality (the vertical zonality is specific to
mountain areas).

In order to render the different aspects of pedodiversity we used soil maps at a scale of 1 : 50 000 (Fig.
1), case studies for a series of representative areas from different physical-geographical units belonging to the
mountain basin of the Prahova. Within the Bucegi Mountains, there was selected a territory representative for
the area belonging to the basins of the Caraiman and of the Valea Alba, which includes a small 3™ order basin
(according to Horton-Strahler classification of the drainage net) located between the above-mentioned basins.
Within the Baiu Mountains, the etalon area was the basin of the Valea Fetii. The two etalon areas have quite
similar surfaces, 12 sq km in the basins of Caraiman — Valea Alba (almost 1 sq km is covered by buildings)
and 9 sq km in the basin of Valea Fetii.

Key words: pedodiversity, tip de sol, the Bucegi, the Baiu

Cuvinte cheie: pedodiversitate, tip de sol, Bucegi, Baiu

1. General aspects

The concept of pedodiversity is similar to that of
biodiversity. The research of biodiversity,
considered as variety and variability of the living
organisms and of the ecological complexes where
they appear, caught our attention as never before.
Presently, it is necessary to extend the concept of
biodiversity and of the soil cover (Florea, 1997).

The pedological diversity is a complex concept
that synthetically expresses the different ways soils
appear within a territory. It refers to both the
diversity and the rate and the distribution of the soils
within the territory. Thus, the concept of
pedodiversity refers to both the genetic diversity of
the soils (different types of soil genetic
pedodiversity) and to the different models of their
distribution in the area (spatial pedodiversity).

Three main laws determine the spatial
distribution of the soils: differential distribution
(pedological regionality determined by the different
way of association of the pedogenetic factors, which
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1. Aspecte generale

Conceptul de pedodiversitate 1si  gaseste
corespondent in acela de biodiversitate. Cercetarea
biodiversitatii, consideratd ca varietate si variabilitate
a organismelor vii §i a complexelor ecologice in care
apar s-a bucurat de o atentie, care pand de curand,
cercetarea pedodiversititii nu a inregistrat-o. In
prezent se simte necesitatea extinderii conceptului de
biodiversitate si la nvelisul de sol (Florea, 1997).

Diversitatea pedologica este un concept complex
care exprimd 1n mod sintetic diferitele modalitati sub
care solurile apar intr-un teritoriu. Ea se referd atat la
diversitatea si ponderea participarii solurilor cat si la
modul in care sunt distribuite solurile in teritoriu. Deci,
conceptul de pedodiversitate se refera atat la
diversitatea genetica a solurilor (diferite tipuri de sol -
pedodiversitate genetica), cat si la diversele modelele
de dispunere a lor 1n teritoriu (pedodiversitate spatial).

Distributia spatiald a solurilor este determinatd de
trei  legi  principale:  distributia  diferentiata
(regionalitatea pedologicd - determinatd de modul



impose different directions of evolution), horizontal
and vertical zonality (the vertical zonality specific to
mountains). Within the Prahova basin there act two
of these laws (pedological regionality and zonality),
which lead to the appearance of certain mountain
soil associations.

In order to render different aspects of
pedodiversity we used soil maps at a scale of 1: 50
000 (fig. 1) made as case studies for a series of
representative areas from different physical-
geographical units belonging to the mountain basin
of the Prahova.

In the Bucegi Mountains, there was selected a
representative territory belonging to the Caraiman
and the Valea Alba, which includes the small 3™
order basin (in Horton-Strahler classification of the
drainage net) located between the above-mentioned
basins. In the Baiu Mountains, the basin of Valea
Fetii was selected as etalon area.

The two etalon areas have approximately the
same surface, 12 sq km in the basins of Caraiman —
Valea Alba (almost 1 sq km is covered by buildings)
and 9 sq km in the basin of Valea Fetii.

These maps were drawn based on certain
correlations between the geological (scale 1: 50000)
and the topographical maps, completed by the field
cartarile. There were also used the afforested
surfaces and the information supplied by Sinaia and
Azuga forest wards. The taxonomic level the soil
units were determined to is that of the soil type,
according to the Romanian System of soil Taxonomy
(2003).

2. Genetic pedodiversity

Florea (1997) separates the genetic-evolutive and
the genetic-taxonomic pedodiversity. The genetic-
evolutive pedodiversity (historical-genetic) is mainly
related to the soil evolution in time. The aspects
related to the coexistence of the relict (or inherited)
and present features of soil, as well as the aspects
related to the existence of the genetic series of soil
evolution within regions with different-age relief
belong to this pedodiversity.

In order to evaluate the genetic-evolutive
pedodiversity there have not been elaborated
indicators yet (Florea, 1997). The genetic-taxonomic
pedodiversity uses the present entities of the soil
cover and express itself by means of many indices
obtained from the analysis of the soil maps.

Diversity of soils (d). 1t expresses the number of
the soil units present within a given territory. In
order to compare two territories from this point of
view it is compulsory to use the same taxonomic
particularization degree. The highest the values of
this indicator are, the greatest the diversity of the
soils within a territory. 1 preferred the term of
diversity, which is similar to forest-ecological
diversity (Stoiculescu, 1999) that was calculated by
us for the mountainous basin of the Prahova. In the
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diferit de asociere a factorilor pedogenetici, care
impun directii diferite de evolutie), zonalitatea
orizontald si etajarea (zonalitatea verticala - specifica
spatiilor montane). In bazinul montan al Prahovei se
manifestd doud dintre aceste legi (regionalitatea
pedologica si etajarea), care duc la aparitia unor
asociatii de soluri montane.

Pentru  aprecierea  diferitelor  aspecte  ale
pedodiversitatii ne-am folosit de harti ale solului,
scara 1: 50 000 realizate (fig. 1), ca studii de caz,
pentru o serie de areale reprezentative din diferitele
unitdti  fizico-geografice  circumscrise  bazinului
montan al Prahovei.

In Muntii Bucegi s-a selectat ca teritoriu
reprezentativ arealul circumscris bazinelor
Caraimanului si al Vaii Albe, care include si micul
bazin de ordinul 3 (in clasificarea Horton-Strahler a
retelei de drenaj) dintre cele doud bazine amintite. in
Muntii Baiului drept areal etalon a fost selectat
bazinul Valea Fetii.

Cele doud areale etalon au suprafete apropiate si
anume 12 km” in bazinele Caraiman — Valea Alba (dar
din care aproximativ 1 km” acoperit de constructii) si
9 km” in bazinul Viii Fetei.

Aceste harti au fost realizate pe baza unor corelatii
intre harta geologicd (scara 1: 50000) si cea
topografica, intarite si completate de cartarile
efectuate pe teren. Pentru suprafetele Tmpadurite, au
fost  folosite si informatiile furnizate de
amenajamentele ocoalelor silvice Sinaia si Azuga.
Nivelul taxonomic la care au fost identificate unitatile
de sol este cel al tipului de sol, conform Sistemului
Roman de Taxonomie a Solurilor (2003).

2. Pedodiversitatea genetica

Florea (1997) separa pedodiversitatea genetico-
evolutivd si genetico-taxonomicd. Pedodiversitatea
genetico-evolutiva (istorico-genetica) este legatd 1n
principal de evolutia in timp a solurilor. Acestei
pedodiversitati 1i apartin aspectele legate de
coexistenta caracterelor relicte (sau mostenite) cu cele
actuale ale solurilor ca si cele legate de existenta
seriilor genetice de evolutie a solurilor in regiuni cu
relief de diferite varste.

Pentru  evaluarea pedodiversititii  genetico-
evolutive nu au fost inca elaborati indicatori (Florea,
1997). Pedodiversitatea genetico-taxonomica se
foloseste de entitatile actuale ale invelisului de sol si
se exprima prin intermediul mai multor indici obtinuti
prin analizarea hartilor de sol.

Diversitatea solurilor (d). Exprimda numarul
unitatilor de sol existente intr-un teritoriu dat. Pentru
compararea a doua teritorii din acest punct de vedere
este obligatoriu sa se foloseasca acelasi grad de
detaliere taxonomica. Cu cat valorile acestui indice
sunt mai mari, cu atat diversitatea solurilor dintr-un
teritoriu este mai mare. Am preferat termenul de
diversitate pentru similitudinea cu diversitatea
silvoecologica (Stoiculescu, 1999) calculata de noi



literature in the field (Florea, 1997), there is used the
term of occurrence or (numerical) soil richness.

Within the etalon area from the Bucegi
Mountains, the soil diversity is greater than in the
basin of the Valea Fetei from the Baiului Mountains.
In the first case, there were identified 11 types of
soil as compared to 7 types identified in the second
case (Table no 1).

pentru bazinul montan al Prahovei. In bibliografia de
specialitate (Florea, 1997) este folosit termenul de
ocurentd sau bogatia (numerica) de soluri.

in arealul etalon din Muntii Bucegi diversitatea
solurilor este mai mare decat in bazinul Vaii Fetei din
Muntii Baiului. In primul caz au fost identificate 11 tipuri
de sol fata de 7 tipuri in cel de al doilea (tabelul nr. 1).
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Fig. 1 — The mountainous basin of the Prahova. The soil map from the etalon perimeters within the Bucegi and
Baiului Mountains. / Bazinul montan al Prahovei. Harta solurilor din perimetrele etalon din
Muntii Bucegi si Baiului.

Table no 1/ Tabelul nr. 1

Soil types within etalon areas from the Bucegi and Baiului Mountains /

Tipurile de sol din arealele etalon situate

in Muntii Bucegi si in Muntii Baiului

Etalon Soil unit Perimeter Surface

area (Km) Sq km %
Luvisols 3.0 0.3 2.7

2 3 2 Eutric-cambisols, Erodisols and/or Regosols, Lithosols 9.5 0.8 7.3
E<s Dystric-cambisols 2.2 0.2 1.8
° 8 g Dystric-cambisols and Erodisols and/or Regosols 3.5 0.3 2.7
'% § § Prepodzols, Podzols, Lithosols and rocks 12.0 2.5 22.7
ﬁ f;:j @ Podzols, Rendzinas, Lithosols and rocks 11.0 3.3 30
EE S Podzols and prepodzols 6.0 0.4 3.6
g % Podzols, Prepodzols, Erodisols and/or Regosols 8.0 0.8 73
gs Podzols and Humosiosols 5.0 0.5 45
'§ g Humosiosols and locally Lithosols 9.0 1.1 10.0
Ol Humosiosols, Lithosols and rocks 6.1 0.7 6.4
Alluviosols 1.5 0.1 0.9

o Luvisols 2.1 0.3 33

2 § £ Luvisols and Dystric-cambisols 14.0 2.1 23.1
S8 E Eutric- cambisols 3.5 0.4 44
§ g s Dystric-cambisols 7.0 0.7 7.7
E E é Dystric-cambisols and Prepodzols 18.0 1.8 19.8
&= § 3 Eutric-cambisols, Erodisols and/or Regosols, Lithosols 20.0 3.1 34.1
Regosols and Lithosols 3.5 0.7 7.7
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The relative weight (abundance, dominance or
frequency) of different soils (p,). It expresses the
percent distribution of soil units within a given
territory; it displays values between 0 and 100,
differentiated on categories (Demeter, Geanana, 2001)
according to the following table (table no 2); it is
calculated according to the formula: p, = (Sa / St) 100,
where Sa represents the surface of the soil area and St
the total surface (the surface of the analysed territory).

Ponderea (abundenta, dominanta sau frecventa)
relativd a diferitelor soluri (p,). Exprima participarea
procentuald a unitdtilor de sol intr-un teritoriu dat,
prezinta valori intre 0 - 100, diferentiate in categorii
(Demeter, Geanana, 2001) conform tabelului de mai
jos (tabelul nr. 2) si se calculeaza conform formulei:
pr = (Sa / St) 100, unde Sa reprezintd suprafata
arealului de sol, iar St suprafata totala (suprafata
teritoriului analizat).

Table no. 2 / Tabelul nr. 2

Soil classification according to the rate / Clasificarea solurilor dupa pondere

Category / Categoria %
Very low / Foarte redusa below 5
Low / Redusa 6-25
Moderate / Moderata 26-50
High / Ridicata 51-75
Very high / Foarte ridicata More than 75

According to the rate of the soil units identified
in the field and drawn at a scale of 1 : 50 000, it can
be noticed that in the Bucegi and the Baiu
Mountains either rate does not exceed the moderate
category, fact that can be explained mainly by the
great variety of the declivity and slope exposure.

Based on the rate of the different components,
there can be calculated a distribution index of soil
abundance (I); it synthesizes the equal or unequal
(graduated) way the different components of the soil
cover participate in; its size depend on the
abundance and number of the different components.

The index is calculated according to the relation:
Io = Zp,’ / ZP* = £p,’ / 10 000, where p, represents
the relative rate (in percent) of each component of
the soil cover, while P, the sum of the percent of
different components is equal to 100.

Theoretically, the index Iy displays values from
one when there is only one component, up to zero
when the number of the components is very high.
The high values of this index show that there are
very few components and/or a very high relative
abundance for the dominant component.

The index displays close and low values for both
etalon areas (0.17 in the basins of the Caraiman and
the Valea Alba, respectively 0.22 in the basin of
Valea Fetei), emphasizing the large number of
present components (especially within the area of
the Bucegi Mountains that has a greater diversity of
the environment conditions).

The topogeographical index (I,). It represents
the rapport between the surface (or the rate) of the
non-zonal (S,) and zonal soils (S,), expressing the
rate of the local influences upon the soil cover.

The formation of the non-zonal soils (intra-zonal and
azonal) is determined by the local conditions, such as the
rock, the moisture excess, salinization, slope, age, while
the formation of the zonal soils is mainly bioclimatically
determined. The quantitative analysis may be completed
with other qualitative aspects induced by the

in urma analizei ponderii unititilor de sol
identificate pe teren si cartografiate la scara 1: 50
000, se observa ca atdt in Muntii Bucegi cat si in
Muntii Baiului nici o pondere nu depaseste categoria
moderatd, fapt explicabil in primul rand prin marea
varietate a declivitatii §i expunerii versantilor.

Pe baza ponderii diferitilor componenti se poate
calcula si un indice de distributie al abundentei
solurilor (I,); acesta sintetizeazd modul egal sau
inegal (graduat) de participare in teritoriu a diferitilor
componenti ai invelisului de sol, iar marimea lui
depinde de abundenta §i numadarul diferitilor
componenti.

Indicele se calculeazi conform relatiei: Iq = Zp,” /
P’ = Xp,’ / 10 000, unde p, este ponderea relativa
(in procente) a fiecarui component al invelisului de
sol, iar P, suma procentelor diferitilor componenti este
egal cu 100.

Teoretic, indicele 14 ia valori de la 1, cand exista
un singur component, si tinde spre zero cand numarul
componentilor este foarte mare. Valorile mari ale
acestui indice aratd ca exista foarte putini componenti
si/sau abundenta relativd foarte mare pentru
componentul dominant.

Indicele prezinta valori apropiate si reduse pentru
ambele areale etalon (0,17 1n bazinele Caraiman/Valea
Alba, respectiv 0,22 1n bazinul Valea Fetei), punand
in evidentd numarul mare de componenti existenti (cu
precadere in arealul din Muntii Bucegi cu o mai mare
diversitate a conditiilor de mediu).

Indicele topopedogeografic (I,). Reprezintd
raportul dintre suprafata (sau ponderea) solurilor
nezonale (S,) si zonale (S,), exprimand ponderea
influentelor locale asupra invelisului de sol.

Formarea solurilor nezonale (intrazonale si
azonale) este determinatd de conditii locale, legate de
rocd, exces de umiditate, saraturare, panta, varsta, iar
formarea celor zonale este determinatd 1n principal
bioclimatic. Analiza cantitativa poate fi completata si
cu aspecte de ordin calitativ, care tin de precizarea
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specification of the non-zonal soils nature.

The symbols used for the specification of the
non-zonal soils nature are the following: A (alluvial
soils), E (eroded or unevoluated soils), H (moisture
excess soils), L (lithomorphe soils), S (halomorph
soils), T (peat soil).

When the values of the index are below 1, the
zonal soils are dominant and when its value is higher
than 1, the non-zonal soils are dominant. The value 1
of the topogeographical index indicates an equal rate
of the two categories of the soil.

According to Shannon’s theory (Florea, 1997),
the more diverse a territory is the more components
of close rates appear.

Within the studied mountain areas, the presence
of non-zonal soils is mainly induced by large slopes
that favour the development of the Regosols and by
the hard rocks that favour the presence of the
Lithosols. The Ilarge slopes also favor the
development of the Erodisols where the man-
induced interference determined a break of the
morphodynamic balance.

The Erodisols may also appear within the areas
with small slopes that are betaken up by the people’s
(tourists, shepards) and flocks’ (sheep in particular,
but also cattle) intense circulation or by the stay of
the animals in the yards of the sheepfold.

Such areas, found on the Plateau of the Bucegi or
on the quasi-horizontal summits of the Baiu
Mountains, do not usually cover large surfaces but they
play an important role in the landscape of the slow
slopes covered by primary or secondary grasslands.

The topopedogeographical index was not
calculated as it is difficult to inventory the Regosols
and the Lithosols in steep areas and to draw maps
for separate zonal types of soil (this is also the
reason why such soils were drawn on the map at the
scale 1 : 50 000 in the form of certain associations).

3. Spatial pedodiversity refers to the pattern soils are
distributed within the territory; the areas covered by
certain types of soil according to their size, shape,
position, and number.

The size of soil areas is expressed by the mean,
minimum, maximum surface (namely the limits of
the variation) and by the coefficient of variation of
the surface size. Generally, soil areas of large size
develop where the pedogenetic factors do not change
within large surfaces.

The mean surface (S,) is calculated by the
formula: S, = ZSi/n, where S; represents the surface
of each soil area, while n is the number of soil areas.
Within the basins of the Caraiman/Valea Alba, the
mean surface is of 0.92 sq km, while in the basin of
Valea Fetei, it reaches 1.30 sq km.

The coefficient of variation (C,) of the surface
covered by different elements is established using
the following formula: C, = X(S; - Sy) / n Sp,. This
index shows the coverage degree (selection degree)
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naturii solurilor nezonale.

Simbolurile folosite pentru precizarea naturii
solurilor nezonale sunt urmatoarele: A (soluri
aluviale), E (soluri erodate sau neevoluate), H (soluri
cu exces de umiditate), L (soluri litomorfe), S (soluri
halomorfe), T (soluri turboase).

Cand valoarea indicelui este mai micd de 1,
dominante sunt solurile zonale, iar cand valoarea
acestuia este mai mare de 1, domina solurile nezonale.
Valoarea 1 a indicelui topopedogeografic aratd o
pondere egala a celor doud categorii de soluri.

Conform teoriei lui Shannon (Florea, 1997), un
teritoriu este cu atit mai divers cu cat exista mai multi
componenti si acestia detin ponderi apropiate.

in arealele montane studiate existenta solurilor
nezonale este cauzatd cu precadere de pantele mari
care favorizeaza aparitia regosolurilor si de rocile dure
de care se leaga existenta litosolurilor. Pantele mari
favorizeaza si aparitia erodosolurilor acolo unde
interventia antropica a determinat ruperea echilibrului
morfodinamic.

Erodosoluri se pot forma si in arealele cu pante
mici destelenite prin intensa circulatie a oamenilor
(turisti, ciobani) si a turmelor de animale (ovine 1n
special, dar si bovine) sau prin stagnarea animalelor in
batatura stanelor.

Astfel de areale, intdlnite pe Podisul Bucegilor sau
pe culmile cvasiorizontale din Muntii Baiului, nu au
de regula suprafete apreciabile, dar ocupd un loc
important in peisajul culmilor domoale acoperite de
pajisti primare sau secundare.

Din cauza faptului ca in arealele cu pante mari si
mai ales in cele cu abrupturi este dificil de a inventaria
regosolurile si litosolurile si de a le cartografia separat
de tipurile zonale de sol (acesta este si motivul pentru
care solurile au fost redate pe harta la scara 1 : 50 000
sub forma unor asociatii), indicele topopedogeografic
nu a fost calculat.

3. Pedodiversitatea spatiala se refera la modul de
distributie in spatiu a solurilor, analizand arealele de
sol in functie de marime, forma, pozitie si numarul
lor.

Marimea arealelor de sol se exprimd prin
suprafata medie, suprafata minima, suprafata maxima
(deci limitele intre care are loc variatia) si coeficientul
de variatie a marimii suprafetei. In general, areale de
sol cu dimensiuni mari apar acolo unde factorii
pedogenetici raman neschimbati pe suprafete extinse.

Suprafata medie (S,,) este calculata dupa formula:
Sm = XSi/n, in care S; reprezintd suprafata fiecarui
areal de sol, iar m, numirul arealelor de sol. In
bazinele Caraiman/Valea Alba suprafata medie este de
0,92 km?® in timp ce in bazinul Valea Fetei este de
1,30 km®.

Coeficientul de variatie (C,) a suprafetei diferitelor
elemente se stabileste cu ajutorul formulei: C, = X(5;
- Sw) / m Sy,. Acest indice aratd gradul de apropiere
(gradul de sortare) a marimii arealelor din teritoriu. In



of the areas’ size in the territory. Within the basins
of Caraiman/Valea Alba, the variation coefficient is
of 0.84 sq km, while in the basin of Valea Fetei it
reaches 1.02 sq km.

An important indicator related to the irregularities of
the areas is the sinuosity coefficient that represents the
rapport between the perimeter of the area and the
perimeter of a circle with a surface similar to that of the

respective area (2 ~/ aA). The sinuosity coefficient
is calculated according to the relation: C; = P /
2 \/ nA, where C; is the sinuosity coefficient (or

the form index), P is the perimeter of the area, and A is
the surface of the area. According to the sinuosity
coefficient, the areas can be grouped on six categories
(Florea, 2001), as one can notice from the following table
(Table no 3).

bazinele Caraiman/Valea Alba coeficientul de variatie
este de 0,84 km?, in timp ce in bazinul Valea Fetei
este de 1,02 km”.

Un indicator important legat de neregularitatile
conturului arealelor este coeficientul de sinuozitate.
Acesta este egal cu raportul dintre perimetrul arealului
si perimetrul unui cerc de aceeasi suprafata cu cea a

respectivului areal (2 «/ mA). Coeficientul de
sinuozitate este dat de relatia: C,=P / 2 +/ A,

unde C; este coeficientul de sinuozitate (sau indicele
de formd), P este perimetrul arealului si A este
suprafata arealului. In functie de coeficientul de
sinuozitate, arealele pot fi grupate in sase categorii
(Florea, 2001), dupa cum se poate observa in tabelul
alaturat (tabelul nr. 3).

Table no. 3 / Tabelul nr. 3

Categories of sinuosity of the soil areas / Categoriile de sinuozitate ale arealelor de sol

Categories of sinuosity / Categorii de sinuozitate Values / Valori
Unsinuous / Nesinuos 1-1,3

Very little sinuous / Foarte slab sinuos 1,3-1,7

Slowly sinuous / Slab sinuos 1,7-2,3

Moderately sinuous / Moderat sinuos 2,3-3,7

Strongly sinuous / Puternic sinuos 3,7-5,5

Very strongly sinuous / Foarte puternic sinuos More than / Peste 5,5

Within the Caraiman/Valea Alba basins, the mean
sinuosity coefficient is 2.1, which indicates the
category slowly to moderately sinuous. Within the
basin of Valea Fetii, the value of the mean sinuosity
coefficient is 2.7 indicating the moderately sinuous
category.

The complexity shows the diversity of the soil
cover and it can be expressed by means of certain
indicators. One of them is the fractionation index (Zy)
that can be calculated according to the formula: Iy = n
(number of areas) / S (surface). The higher the values
of this index are, the greater the complexity will be,
which indicates that the complexity is greater within
the basin of the Caraiman/Valea Alba (I; = 1.1) than
within the basin of the Valea Fetii (I;=0.77).

As the characterization of the complexity also
depends on the variation of the size of the areas, as
well as their sinuosity coefficient, the fractionation
index is not good enough. This is why, a better
characterization of the complexity coefficient (C.) is
given by the following formula (Florea, 2001): C. = I;
[Cs (A — Smax) / A], where Iy is the fractionation index,
C; is the mean sinuosity coefficient, Sy, the surface of
the largest area, A the surface of the entire analysed
territory. The wvalues of the above-mentioned
coefficient also indicate a greater complexity within the
basin of the Caraiman/Valea Alba (1.62) as compared
to the basin of the Valea Fetii (1.37).

in bazinul Caraiman/Valea Albad coeficientul
mediu de sinuozitate are o valoare de 2,1 ceea ce
indica categoria slab spre moderat sinuos. In bazinul
Valea Fetii, valoarea coeficientului mediu de
sinuozitate este de 2,7 indicdnd categoria moderat
sinuos.

Complexitatea reda mozaicarea invelisului de sol
si poate fi exprimata prin intermediul unor indicatori.
Unul dintre acestia este indicele de fractionare (Iy)
care poate fi calculat conform formulei: If = n
(numarul de areale) / S (suprafata). Cu cat valorile
acestui indice sunt mai mari, complexitatea va fi mai
ridicata, ceea ce indicad cd in bazinul Caraiman/Valea
Alba complexitatea este mai mare (Ir = 1,1) decat in
bazinul Valea Fetii (I;=0,77).

Deoarece caracterizarea complexitatii depinde si
de variatia marimii arealelor ca si de coeficientul de
sinuozitate al acestora, indicele de fractionare nu este
suficient de bun. Din aceastid cauza, o caracterizare
mai bund a complexitatii este datd de coeficientul de
complexitate (C.) exprimat prin formula (Florea,
2001): C. = It [Cs (A — Spax) / A], in care Iy este
indicele de fractionare, C; coeficientul mediu de
sinuozitate, Syax suprafata celui mai mare areal, A
suprafata iIntregului teritoriu analizat. Si valorile
coeficientului de mai sus indica o complexitate mai
mare in bazinul Caraiman/Valea Alba (1,62) fata de
bazinul Valea Fetii (1,37).
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THE RAPPORT BETWEEN THE DEGRADATION AND THE UTILIZATION OF THE

FIELDS WITHIN THE STRAMBA BASIN

RAPORTUL DINTRE DEGRADAREA SI UTILIZAREA TERENURILOR
iN BAZINUL STRAMBEI

Zoia PREFAC!

Abstract: The Stramba stream is a fourth order tributary of the Ramna and its hydrographical basin, covering
a surface of 18 sq km, is entirely located within Vrancea Subcarpathians, in Ra&mna hilly depression. One of
the essential features of the region is the great dynamics of the slopes due to the mass movements’ processes.
This is favoured by a complex of natural conditions, such as the lithology and structure, the alternance of dry
and rainy periods and it is amplified by the increasing human pressure, materialized through massive clearings
and the improper construction of certain access roads and buildings that diminished the stability of the slopes.
Large surfaces have already been affected by complex land movements, namely massive landslides, mud-
flows; the damages during the last 20 years were quite high : 11 dwellings were strongly damaged in Lastuni
and Poienita villages, tenth of hectares of orchards were destroyed at Poienita, the roads from Strdmba to
Dumitresti, Lastuni, and Poienita are yearly damaged on large surfaces.

Key words: present geomorphologic processes, categories of fields utilization, slopes dynamics

Cuvinte cheie: procese geomorfologice actuale, categorii de utilizare a terenurilor, dinamica versantilor

For the analysed area, the main hydrographical net
is represented by the Stramba stream, which is a fourth
order tributary of the Ramna. It has a length of 5 km
and a surface of 18 square km. The Strdmba basin is
located in the Rdmna depression, the morphology of
which displays a strong structural character; the cuestas
relief is characteristic and they are disposed on two
parallel, dense, well-individualized chains, on a North-
south direction approximately. One of the main
features of the relief within this region is the intense
dynamics of the slopes due to slope processes, which
are favoured by natural factors and amplified by the
man-induced ones.

The morphodynamic potential

The Stramba basin is entirely located in an area with
Romanian deposits that are made up of alternations of
clays, sandy clays, clayish sands, mean and fine sands
that are poorly consolidated. These rocks are associated
in different proportions that alternate rhythmically, but
there can be noticed the predominance of the clays or
sands with a thickness of 0.1-1.5 m up to 3 m. There are
not gritstones or other hard rocks. There can be
frequently met 0.3-0.5 m thick layers made up of
strongly contractile clays that favour slope processes in
case of great humidity. At the same time, the regular
alternation of permeable and impermeable layers
justifies the great frequency of landslides.

The layers are slowly inclined towards East-

Pentru perimetrul studiat, artera hidrografica
principala este paraul Stramba, afluent de ordinul
patru al Ramnei, ce are o lungime de 5 km si o
suprafatd bazinala de 18 kmp. Bazinul Strambei se
incadreaza in depresiunea intracolinard a Ramnei, a
carei morfologie are un puternic caracter structural,
specific fiind relieful de cueste, dispuse pe siruri
paralele, dese, bine individualizate, orientate
aproximativ nord-sud. Una din caracteristicile
esentiale ale reliefului acestei regiuni o constituie
dinamica accentuatd a versantilor prin procese de
deplasare in masa, favorizatd de factorii naturali si
amplificata de cei antropici.

Potentialul morfodinamic

Aria in cadrul céreia este situat bazinul Strambei
este amplasatd 1n Intregime pe depozite romaniene, ce
sunt alcatuite din alternante monotone de argile, argile
nisipoase, nisipuri argiloase, nisipuri medii si fine slab
consolidate. Aceste roci sunt asociate in diferite
proportii in pachete ce alterneaza ritmic, predominant
argiloase sau nisipoase, cu grosimi de 0,1 — 1,5 metri
pand la 3 metri. Nu existd gresii sau alte roci dure.
Frecvent se intalnesc strate cu grosimi de 0,3 — 0,5
metri, ce sunt alcatuite din argile puternic contractile,
care in conditii de umiditate mare faciliteaza
producerea deplasarilor pe versant. De asemenea,
alternanta regulatd de strate permeabile si impermeabile
justifica frecventa mare a alunecarilor de teren.

! Faculty of Nature Sciences and Agricultural Sciences, ,, Ovidius” University Constanta, zoiaprefac@yahoo.co.uk
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Southeast with 20-30° and they are affected by
cracks, which play an important role when it comes to
the detachment and collapses of the strata head
located in the escarpment of the cuestas.

Structurally, they belong to the homocline of the
external flank of the Carpathian foretrench, favouring
the development of the cuesta relief, but, due to
lithology, the cuestas do not have cornices. The
height of their scarp varies between 2 and 20 m, while
the dip slope corresponds to the upper limit of the
clay layers (Zamfirescu Fl. & colab., 1975).

Another cause related to the great frequency of the
present processes within the analysed perimeter is its
location within an area with maximum seismic
activity (the Curvature area), which the experts used
to call “the seismic precincts of Vrancea”.

The altitudes decrease from West to East, the
maximum altitude being registered on the watershed at
La Straja (602.1 m), while the minimum one appears at
the mouth of the Stramba stream and it is only of 198 m.

The slope intensity is characterized by moderate
values of the fragmentation depth, which oscillates
between 100 and 200 m/sq km. A higher frequency is
displayed by the values of 150-200 m/sq km that
characterize the right slope of the Strdmba, as well as the
slopes of the catchment areas of the torrents. These
values appear due to the geological structure, namely to
the distribution of clayish rocks’ deposits that develop
predominantly by sliding processes and make the relief
fragmentation not to exceed certain limits imposed by
the nature of rocks; thus, the relief is characterized by
the instability of the created forms and by reduced limits
of the valleys’ deepening and widening possibilities.

The drainage density varies between 1 and 5.1
km/sq km. The highest values (3-5 km/sq km) are
quite normal if taking into account the development
of the torrents induced by the lithology of the region.

The analysed area is characterized by the
alternation of dry and rainy periods, which leads to a
lower cohesion of the rocks.

The mean amount of precipitation oscillates
between 550 and 600 mm/year, the highest amounts
being registered in May, June, and July. The amount
of precipitation is quite low during the winter months
and the first part of the spring.

The rainy years in the regions, when the amount of
precipitation was about 20 per cent higher than
normally, are: 1971, 1972, 1975, 1977, 1983, 1991,
1997, and 1998. Thus, in these years, the landslides
increased in intensity, as well as torrentiality, which
brought to a considerable increase of the solid
discharge of the rivers.

The above-mentioned hydrographical basin
displays a hydrological regime influenced by the
physical-geographical conditions, especially by the
climatic and lithological conditions; it is characterized
by floods in spring, while during the rest of the year,
their discharge is extremely low or they get
completely dry in some cases.
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Stratele inclina usor spre ESE cu 20-30° si sunt
afectate de fisuri, ce au un rol important pentru
desprinderile si prabusirile capetelor de strat in fruntea
cuestelor.

Structural, ele fac parte din homoclinul flancului
extern al avantfosei carpatice, favorizdnd dezvoltarea
reliefului cuestiform, insa, datoritd litologiei, cuestele
nu prezinti cornise. Indltimea fruntii lor variazi intre 2
si 20 metri, iar spindrile cuestelor corespund limitei
superioare a stratelor de argila (Zamfirescu FI. §i
colab., 1975).

O alta cauza a frecventei mari a proceselor actuale
in perimetrul studiat o constituie amplasarea sa in aria
de maxima activitate seismica a Curburii, denumita de
specialisti ,,vatra seismica a Vrancei ”.

Altitudinile scad de la vest catre est, altitudinea
maxima inregistrindu-se pe cumpdna de ape la La
Straja (602,1 m), iar altitudinea minima la gura de
varsare a paraului Stramba, situata la 198 metri.

Energia de relief se caracterizeazd prin valori
moderate ale adancimii fragmentarii, ce oscileaza intre
100-200 m/kmp. Frecventd mai mare o au valorile de
150-200m/kmp, ce caracterizeaza versantul drept al
Strambei, precum si versantii bazinelor de receptie ale
organismelor torentiale. Aceste valori se datoreaza
alcatuirii geologice si anume, raspandirii depozitelor de
roci argiloase, care evolueaza predominant prin procese
de alunecare si care fac ca fragmentarea reliefului sa nu
poatd depasi anumite limite impuse de insdsi natura
rocilor, astfel ca relieful se caracterizeaza prin
instabilitatea formelor create si prin limite reduse ale

Densitatea fragmentarii detine valori ce variaza de
la 1 la 5,1 km/kmp. Valorile cele mai ridicate (3-
Skm/kmp) sunt justificate de dezvoltarea organismelor
torentiale, datorate alcatuirii litologice specifice
regiunii.

Aria luata in studiu se caracterizeaza prin alternanta
perioadelor secetoase cu cele ploioase, ceea ce duce la
slabirea coeziunii rocilor.

Cantitatea medie a precipitatiilor inregistreaza valori
de 550-600mm/an, cele mai mari cantitdti cazute fiind
consemnate in lunile mai, iunie, iulie. Lunile de iarna si
din prima parte a primaverii sunt in general sarace in
precipitatii.

Anii ploiosi din regiune, in care s-au inregistrat
precipitatii mai abundente cu circa 20% fata de
cantitatea totala de precipitatii cazutd in anii normali
sunt: 1971, 1972, 1975, 1977, 1983, 1991, 1997 si
1998. In acesti ani s-a inregistrat o recrudescenti a
proceselor de alunecare si o crestere a torentialitatii,
ceea ce determind o crestere considerabila a debitului
solid al raurilor.

in bazinul hidrografic mentionat existi un regim
hidrologic influentat de conditiile fizico-geografice, in
special de cele climatice si litologice, cu viituri mari de
primavara, iar in rest, pe vii, abia daca se mai distinge
un fir de apa sau chiar seaca total.

Scurgerea medie lichida este redusa, de 0,1 — 0,5



The mean liquid discharge is low, 0.1 — 0.5 cm/s,
while the solid discharge presents high values.

The underground water is located in the sandy
deposits and it has certain emergence points at
different levels. The water in the wells appears at
different levels, oscillating between 8 and 15 m. Due
to the high hydrostatic pressure, the underground
water, which circulates gravitationally, carries the fine
particles of sand leading to the piping process that, in
a near future, represents the main cause of gliding and
other types of landslides.

The terrains utilization as diversification and
amplification factor of the present geomorphologic
processes

The effect of the vegetation on the stability of the
slopes has to be taken into account not only as a
natural system that strengthens the superficial soil
layer it covers, but also as a factor that moderates the
amplitude of the climatic elements and regulates the
hydrical balance of the soil.

The small vegetation, such as the shrubs, has a
considerable contribution to the increase of the
stability of the slopes due to the roots (they increase
the stability of cohesion and decrease the level of the
aquifers); it also attenuates the effect of the wind and
of its own weight.

There appear forests and shrubs, as well as meadow
vegetation within the analysed area. By the beginning of
the 20™ century, more than 75 per cent of the vegetation
in the region was represented by oak and hornbeam
forests and beech and common oak; up to now, the
forests underwent significant modifications in
distribution and composition due to the increase of the
population and dwellings. Thus, this situation had
negative influences upon the ecological balance; the
forests develop especially on those surfaces that are
improper for other uses, namely on bumpy surfaces. In
those areas, where the forest was cleared, there appeared
large surfaces where the sheet erosion and the vertical
cutting, as well as landslides are quite active.

The recent landslides and the mud slides condition
the distribution of the hygrophilous vegetation that
represents an important stage in the evolution of these
degraded fields leading to their stability. Afterwards,
these degraded fields are tilled with rapidly growing
species with deep and ramified roots able to settle the
body of the landslide (acacia, birch tree etc.).

For the analysed perimeter, the basin of the Stramba,
the hay fields and the pastures present the highest rate,
about 49 per cent of the basin surface; they
predominantly cover the low and middle part of the 10
to 20° inclined-slopes. As processes specific to the
terrains covered by secondary meadows, we mention the
raindrop impact, torrentiality, and landslides which
increase in intensity in those places where the hay fields
and the meadows are highly degraded.

A large part of the cleared surface is covered by
plum-tree and apple-tree orchards (40 per cent of the
surface of the basin), especially on the 10-15° inclined-
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m’/s, in schimb, scurgerea solida detine valori ridicate.

Apele subterane sunt cantonate in nivelele nisipoase
si au puncte de emergentd situate la cote diferite. Apa
din fantani apare la cote diferite, intre 8 si 15 metri.
Datorita presiunii hidrostatice mari, apele subterane, in
circulatie gravitationald, antreneaza particule fine de
nisip, facilitdnd astfel procesul de sufoziune care, intr-o
faza urmatoare, se constituie ca o cauza a alunecarilor
delapsive si apoi a celor detrusive.

Utilizarea terenurilor — factor de diversificare si
amplificare a proceselor geomorfologice actuale

Efectul vegetatiei asupra stabilitatii versantilor
trebuie privit nu numai ca sistem natural de ancorare a
paturii superficiale pe care o acopera, ci si prin rolul ei
de moderator al amplitudinilor elementelor climatice si
de regulator al bilantului hidric din sol.

Un aport considerabil pentru marirea stabilitatii
versantilor il aduce vegetatia pitica, de tipul arbustiv, la
care se face resimtit efectul radacinilor (marirea
stabilitatii coeziunii, scaderea nivelului panzei fretice)
si este atenuat efectul vantului si al greutatii proprii.

In sectorul analizat apar atit grupari vegetale
forestiere, cat si tufarisuri si comunitati de pajisti. Daca
pand la inceputul secolului XX, vegetatia regiunii era
dominata intr-o proportie de peste 75% de paduri de
stejar in amestec cu carpen si de fag in amestec cu
gorun, in prezent padurile au suferit ample modificari
in distributie si compozitie ca urmare a populdrii zonei.
Acest fapt a generat implicatii negative asupra
echilibrului ecologic, padurile mentinandu-se cu
deosebire pe suprafete improprii pentru alte utilizari,
respectiv cele cu relief accidentat. In restul teritoriului,
unde padurea a fost defrisatd, s-au extins suprafetele
afectate de procese de spilare §i de eroziune in
adancime, precum si cele afectate de alunecari de teren.

Alunecarile recente, curgerile noroioase,
conditioneaza raspandirea vegetatiei higrofile, acestea
constituind un stadiu in evolutia spre fixare prin
vegetatie a acestor terenuri degradate. Ulterior, aceste
terenuri degradate sunt plantate cu specii rapid
crescatoare cu radacind adancd si ramificatd pentru
fixarea masei de alunecare (salcam, mesteacan s.a.).

Pentru perimetrul luat in studiu, bazinul Strambei,
cea mai mare pondere o detin finetele si pasunile ce
totalizeza aproximativ 49% din suprafata bazinala si
care se extind dominant in partile inferioare si mijlocii
ale versantilor, cu pante intre 10 si 20° in general. Ca
procese caracteristice suprafetelor ocupate de pajisti
secundare sunt pluviodenudarea, torentialitatea si
alunecarile de teren, acestea crescand ca intensitate
acolo unde pasunile si finetele sunt puternic degradate.

O buna parte din suprafata de pe care a fost defrisata
padurea este ocupatd de livezi de prun si mar (40% din
suprafata bazinald), ce se extind pe pante in medie de
10-15° si care sunt afectate predominant de alunecari
stabilizate.

Padurea si plantatiile forestiere detin doar 7% din



slopes that are affected by stabilized landslides.

The forest and the forestry plantations cover only
7 per cent of the surface of the basin and they develop
on the 20-30° inclined-slopes, protecting them against
landslide processes.

Other man-induced activities, such as the
construction of the lines of communication (roads,
forest roads), the consolidation of the banks, and the
exploitation of construction materials (ballast)
imposed certain modifications of the landscape.

At the same time, as the settlements developed on
slopes, especially on their lower and middle part, there
occurred clearings, levellings, sectioning, which
determined an increase of the morphodynamic potential.

The other surfaces, namely the precincts, the arable
fields, the roads cover only 4 per cent of the surface of
the basin and they are generally located on less than 10°
inclined-structural surfaces. The main geomorphologic
processes that affect these areas are the landslides.

suprafata bazinalui si acopera versanti cu Inclinari intre
20 si 30°, oferind oarecare protectie acestora impotriva
proceselor de alunecare.

Alte activitati antropice care au impus modificari ale
peisajului au fost si sunt construirea de cai de
comunicatie (sosele, drumuri forestiere etc.), efectuarea
unor lucrari de regularizare si consolidare de maluri,
exploatari de materiale de constructie 1n balastiere.

De asemenea, extinderea localitatilor pe versanti, in
special 1n treimea lor inferioara, dar si mijlocie, a fost
insotitd de defrisari, niveldri si sectionari, actiuni ce au
determinat o activizare a potentialului morfodinamic.

Celelalte suprafete, in care intrd vetrele de sat,
terenurile arabile, drumurile etc., detin 4% din suprafata
bazinului, fiind amplasate pe suprafetele structurale cu
pante in general sub 10°. Principalele procese
geomorfologice ce afecteazd aceste teritorii sunt
alunecarile de teren.

4%

7%

Field utilization within the Strimba basin

Orchar

Hay fields

Pasture

Forests

Other

Present geomorphologic processes

Most of the slopes are affected by complex mass
movements represented by the landslides of the rocks on
the structural surfaces located on the left of the Strimba
Valley, by mud torrents, such as those located in the
neighbourhood of the settlement of Lastuni, on the right
slope of the Tinoasa Valley, and by the collapses
characteristic to the sectors of steep bank and to the
cuesta escarpments (within the upper basin of the
Stramba stream). The surface of the landslides is
modelled along the slope by rain-wash, which leads to
the appearance of ravines, as well as by the tributaries
with torrential character, which form, at the base, debris
cones and determine the withdrawal of the slopes at their
upper part.

Within the catchment basin of the Strimba Valley,
on a surface of about 300 ha, there appear numerous
landslides sectioned by cracks, trenches, and ravines
through which the groovering water erode and carry the
deluviums towards the base of the slope where they
bring to the formation of small debris cones. There can
be noticed many slip-ridges with two to six meter steep

42

Procese geomorfologice actuale

Majoritatea versantilor sunt afectati de deplasari
de teren complexe reprezentate prin alunecarea unor
pachete de roci pe suprafetele structurale de pe
stdnga vaii Strambei, prin torenti noroiosi, precum
cei din preajma localitatii Lastuni, pe versantul
drept al vaii Tinoasa, si prin prabusiri in sectoarele
de mal abrupt si abrupturi cuestice (in bazinul
superior al  paraului  Strdmba).  Suprafata
alunecdrilor este modelata de-a lungul pantei de
apele de siroire, ce determind aparitia ravenelor,
precum si de afluenti cu caracter torential, ce
formeaza la bazd conuri de dejectie, iar in partea
superioara determind retragerea versantilor.

In bazinul de receptic al vaii Stramba, pe o
suprafatd de cca. 300 ha sunt numeroase alunecari
sectionate de crapaturi, santuri $i ravene prin care
apele de siroire erodeaza si transporta deluviile spre
baza pantei, unde formeaza mici conuri de dejectie.
Se disting mai multe valuri de alunecare cu
abrupturi de doi pana la sase metri, separate de
suprafete mlastinoase si lacuri. Pe malul sting al



slopes, separated by swampy surfaces and lakes. On the
left bank of the Stramba Valley, there appear superficial
and deep slumps with many catsteps and swampy areas.
On the slopes of the Tinoasa Valley, there
predominate the surfaces affected by landslides
reactivated in the last years under the same shape as in
the previous cases, most of them being deep landslides.
On highly inclined slopes, the body of the landslides can
not stay still and, on their surface, there appear cracks
and ravines, the dimensions of which increase due to the
rapid and intense circulation of the rain-wash water.

vaii Stramba, alunecarile sunt insecvente, atat
superficiale, cat si profunde, cu mai multe trepte si
zone mlastinoase.

Pe versantii vaii Tinoasa predomina suprafetele
afectate de alunecari reactivate in ultimii ani sub
aceleasi forme ca 1n cazurile precedente, majoritatea
fiind alunecdri de profunzime. Pe pantele cu
inclinari mari, masa alunecata este foarte framantata,
iar suprafata ei este brazdatd de crapaturi si ravene
care 1si maresc dimensiunile datoritd circulatiei
rapide si intense a apelor de siroire.

Legenda
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Conclusions

Within the analysed basin, there is registered a
high dynamics of the relief; landslides are the
predominant processes that can be noticed here.
There are many categories of slopes characterized by
different ways of utilization and present
geomorphologic processes:

» less than 10° declivity, which develops on the
low and middle sectors of the slopes located on the
left bank of the Strdmba and correspond to the
structural surfaces, as well as to the accumulation
sectors located at the base of the slopes. The slopes
with such inclination are mainly covered by orchards
and hay fields; there also developed most of the
settlements in the region. They are developed on
deposits of clayish rocks in alternation with sandy
rocks and they are predominantly affected by
stabilized landslides.

» between 10° and 20° declivity — these slopes
present an important rate. This declivity is characteristic
to the middle and upper sectors of the slopes, especially
to those located on the right bank of the Strdmba. The
surfaces are covered by orchards and hay fields, while a
smaller part, the higher one, is covered by forests (beech
tree, oak). The landslides, as well as the sheet and deep
erosion are quite frequent.

» between 20° and 30° declivity — the slopes
located on the right of the Stramba Valley, as well as
along some torrential valleys that are tributaries to the
Tinoasa. They are covered by forests and, partially by
pastures and hay fields; the deforested slopes are
affected by intense sheet and deep erosion processes
and by collapses (the head of the cuestas).

» higher that 30° declivity — the upper sector of
the slopes, namely the scarp of the landslides, the
escarpments, the steep banks; the vegetation is
usually missing and they are affected by collapses.

Concluzii

In bazinul analizat se inregistreazd o dinamica
accentuata a reliefului, procesele dominante fiind cele
de alunecare. Se diferentiazd mai multe categorii de
pante ce se caracterezieaza prin diverse categorii de
utilizare a terenurilor si procese actuale:

» cu valori mai mici de 10°, ce caracterizeaza
partea inferioard si de mijloc a versantilor de pe
stanga vaii Stramba si corespund suprafetelor
structurale, precum s§i sectoarelor de acumulare
de la baza versantilor. Versantii cu astfel de
inclinari sunt utilizati preponderent cu livezi si
fanete, aici  concentrdndu-se  majoritatea
asezarilor din regiune. Sunt dezvoltati pe depozite
de roci argiloase in alternanta cu depozite de roci
nisipoase, fiind afecatati predominant de
alunecari stabilizate.

» cu valori intre 10° si 20°, ce detin de asemenea
o pondere insemnatd. Aceste inclindri sunt proprii
sectoarelor de mijloc si superioare ale versantilor, cu
deosebire a celor de pe dreapta StrAmbei. Suprafetele
sunt utilizate pentru livezi si finete, iar un mic
procent, de obicei in partile mai finalte, sunt
impadurite (fag, stejar). Frecvente sunt procesele de
alunecare, dar si eroziunea in suprafatd si
concentrata.

» cu valori mari, de 20°-30°, exemplificate prin
versantul drept al vaii StrAmba, precum si versantii
unor vai torentiale afluente Tinoasei. Sunt
impaduriti, partial ocupati cu pasuni si fanete, cu
palcuri de padure; versantii despaduriti sunt afectati
de intense procese de eroziune in suprafatd si in
adancime si de surpari (fruntile cuestelor).

» cu valori de peste 30° ce apar in sectorul
superior al versantilor, caracterizind rapele de
desprindere, abrupturile, malurile abrupte; frecvent
sunt lipsite de vegetatie si afectate de prabusiri.

THE UTILIZATION OF THE TERRAINS ACCORDING
TO THE CATEGORIES OF SLOPES WITHIN THE
STRAMRA RASIN
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MODIFICATIONS OF THE RELIEF AND OF THE LANDSCAPE
WITHIN ROSIUTA OPEN PIT

MODIFICARI ALE RELIEFULUI SI PEISAJULUI iN CARIERA ROSIUTA

Mirela ENCULESCU!

Abstract: The main activities that represent a source of pollution and degradation of the soil in
the area of Rosiuta open pit are the stripping and depositing of the resulting waste into spoil
banks. The spoil banks appeared all along the valleys located in the neighbourhood of the open
pit and the negative relief forms (the open pit) replaced the positive ones. Part of the villages
disappeared, the forests were cleared, the agricultural field were destroyed; all these left their

mark on the analyzed region.

Key words: landslides, open pit, spoil bank, man-induced relief.
Cuvinte cheie: alunecari, cariera, halda de steril, relief antropic.

Rosiuta I open pit is located north of the town of
Motru, in the proximity of the settlements of Rosiuta
and Runcurelu. Rosiuta mining field began to be
exploited in 1969, when the lignite was first extracted
from the underground. Thus, there were discovered 17
lignite beds, some of them thicker than 1 m (beds
starting with the fifth (lower part) to the twelfth); this
led to the modification of the exploitation way, from
mine to open pit. In 1980, there began the stripping
works in Hrunceanului Hill, meant to open a micro
open pit for the 10" bed. There were designed
excavation technological lines, transport bands and
depositing conveyor belts in the Rogoazelor Valley.

Afterwards, there were built new technological
lines for the spoil banks from Stiucani and
Bujorascu Mic. In the excavation process, there
results a high quantity of waste, which is carried and
deposited in the external spoil banks.

The geology of the deposit

The coal deposits from Rosiuta belong to the
Upper Pliocene and they were deposited in a
marginal basin that underwent certain vertical
oscillatory movements. The predominantly sandy
Lower Dacian includes the coal layers 1 and 4 that
do not have an economic importance. Its lower limit
is to be found at the level of the fossil horizon from
the bed of the 5" layer. The clayish-sandy Upper
Dacian contains the coal layers 5, 6, and 7.

Its lower limit is to be found at the level of the
fossil horizon (lumachelle) from the bed of the 5™
layer and it is considered a general paleontological
mark for the synonymizing of this layer.

! “George Bibescu” Industrial School Group, Craiova.
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Cariera Rosiuta | este situatd la nord de orasul
Motru, pe raza localitatilor Rosiuta si Runcurelu.

Céampul minier Rosiuta a fost dat in exploatare in
anul 1969, cand au inceput lucrdrile de extragere a
lignitului din subteran. Astfel, s-a evidentiat o
formatiune productivd cu 17 strate de lignit, dintre
care statele Vinf -XII, cu grosimi mai mari de 1 m,
ceea ce a determinat trecerea la exploatare prin lucrari
la zi. Din 1980, in Dealul Hrunceanului au inceput
lucrarile de descoperta pentru deschiderea unei
microcariere pe stratul X. S-au proiectat linii
tehnologice de excavare, de transport si haldare in
Valea Rogoazelor.

Ulterior au fost puse in functiune noi linii
tehnologice, de haldare, evidentiate de haldele
Stiucani si Bujordscu Mic. in procesul de excavare
rezultd si o cantitate Tnsemnatd de steril, care este
transportata si depusa in halde exterioare.

Geologia zacamantului

Depozitele purtitoare de carbuni din perimetrul
Rosiuta apartin Pliocenului Superior au fost depuse
intr-un cadru tectonic de tipul bazinului marginal
supus miscarilor oscilatorii pe verticald. Dacianul
Inferior predominant nisipos, cuprinde stratele de
carbune I si IV fara importanta economica.Limita sa
inferioara este plasatd la nivelul orizontului fosilifer
din culcusul stratului V. Dacianul Superior, argilo-
nisipos contine stratele de carbune V, VI, VIIL.

Limita sa inferioard este plasatd la nivelul
orizontului fosilifer (lumasel) din culcusul stratului V
si este considerata reper paleontologic general pentru
sinonimizarea acestui strat.



The Romanian is made up of a succession of
clays and sands with a lenticular development and it
includes the coal layers from 7 to 12. Its lower limit
is marked by the fossil horizon from the top of the
7™ layer.

The Quaternary is represented only by the Lower
Pleistocene and the entire pile of rocks deposited
above the 12™ layer belongs to it.

Within the Motru basin, in a regime of tectonic
movements specific to the western side of the Getic
Depression, there developed certain conditions
favourable to the genesis and accumulation of
vegetal material in a shallow marginal lake; due to
incarbonization, this material led to the appearance
of lignite deposits in the area of Rosiuta I as well.

The deposit from Rosiuta I is located on the
northern side of Rosiuta-Pinoasa-Rovinari anticline
and it is affected, in the north, (outside the
perimeter), by a series of vertical faults with 3-7 m
differences and a north-west — south-east general
orientation. Within the open pit, the lignite layers are
not affected by faults, but there appear local
plications with maximum inclinations of 1/20 on a
north-west — south-east direction.

On the basis of the results obtained from the
hydrogeological and hydrological observation
drillings (fig. 2 and 3) it was established that there
appear more or less developed free or under pressure
aquifers, both in the bed and on the top of the coal
layers. Their main supplying source is the
precipitation water infiltrated through the outcrops
in the sands, while in the case of deep underground
water, the supply is made by the upper aquifers
through contact limits or lithological windows.

The values of the hydrogeological parameters
resulted from the testing of these aquifers (filtering
coefficient, specific discharge, and piezometric
level) show that there are not special issues related
to the exploitation process.

(KN Girbune =3 argili

CARIERA ROSIUTA - HALDA ROGQAZE
FORAJ HIDROGEOLOGIC
SCARA 1:200

Romanianul este alcatuit dintr-o succesiune de
argile si nisipuri cu dezvoltare lenticulara si cuprinde
stratele de carbune VII — XII. Limita sa inferioara este
marcatd de orizontul fosilifer din acoperisul stratului
VII. Cuaternarul este reprezentat numai prin
Pleistocenul Inferior, caruia i se atribuie intregul
pachet de depozite situat deasupra stratului XII.

in bazinului Motrului, intr-un regim de miscari
tectonice specifice partii vestice a Depresiunii Getice,
au fost create conditii favorabile genezei si acumularii
de material vegetal in lacul marginal de micd
adancime, material care prin incarbonizare a dat
nastere la zacamintele de lignit puse in evidenta si in
perimetrul Rosiuta I.

Zacamantul Rosiuta I se situeaza pe flancul nordic
al anticlinalului Rosiuta-Pinoasa-Rovinari si este
afectat 1n partea sa nordica (in afara perimetrului) de o
serie de falii verticale cu sarituri de 3-7 m si cu
orientare generald nord-vest — sud-est. in suprafata
carierei stratele de lignit nu sunt afectate de falii, ci
prezintd ondulatii locale cu inclinari maxime de 1/20
pe directia nord-vest — sud-est.

Pe baza rezultatelor obtinute din forajele
hidrogeologice (de pompare) si forajele de
hidroobservatie (fig. 2 si 3) s-a stabilit ca atat in
culcusul cat si in acoperisul stratelor de carbuni se
gasesc orizonturi acvifere mai mult sau mai putin
dezvoltate, cu nivel liber sau sub presiune. Sursa
principala de alimentare a acestora o constituie apa
rezultatd din precipitatiile atmosferice, infiltratd prin
locurile de aflorare a nisipurilor iar 1n cazul
orizonturilor acvifere de adancime, alimentarea se
face prin descércarea orizonturilor acvifere superioare
pe limite de contact sau ferestre litologice.

Valorile parametrilor hidrogeologici obtinuti in
urma testdrii acestor strate acvifere (coeficient de
filtrare, debit specific, nivel piezometric, raza de
influentd), arata ca acestea nu pun probleme deosebite
in procesul de exploatare.

Nisip E= Pirelris

Fig. 2 Rosiuta open pit — Rogoaze spoil bank (hydrogeological drilling)
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Fig. 3 Rosiuta open pit — Stiucani spoil bank

One of the most important aquifers in the area of
Rosiuta I is the one located above the 6™ coal layer,
which is developed in the south-east. Its thickness
reaches 32 m and the piezometric pressure about 10 m.

Starting from the central part of the open pit
southwards, the 9™ and 12" layers are individualized
as separate layers with a thickness of 1 — 1.5 m, as
well as of 3-4 m in the 12" layer.

Modifications of the relief and landscape

Rosiuta mining field is located on the interfluve
between the Plostina and the Jilt. The relief is
mainly hilly and the height reaches even 415 m
(Talva Peak).

The Motru and its tributaries, the Matca Rosiutei
and the Matca Runcurelului, drain the area. The
Runcurel springs from the Talva Peak and it is also
known as Valea Ilui Voicu. Southwards, the
Tehomir, another tributary of the Motru, springs
from Matasaru slope (402 m). The Zastrei Valley
(Bazavani) springs from Miculesti Peak (388 m) and
it continues with the Stramtului Valley eastwards,
which springs from the area of Piticu Hill (369 m)
and flows in the Jiltul Slivilestilor.

These streams, except for the Runcurelu, flow
from the north-west to south-east, separating long
summits that gradually decrease south-eastwards;
the slopes are steeper westwards and gentler
eastwards. The surface waters have a small

Ca orizont acvifer mai important in perimetrul
Rosiuta I il mentiondm pe cel situat deasupra stratului
VI de carbune, cu dezvoltare in partea sud-estica.
Grosimea lui ajunge la 32 m, iar presiunea la circa 10
m.

Incepand din centrul carierei spre sud, stratele IX
si XII se individualizeazd ca strate separate, cu
grosimi de 1-1,5 m, cit si 3-4 m stratul XII.

Modificari ale reliefului si peisajului

Campul minier Rosiuta este situat pe interfluviul
dintre Plostina si Jilt. Relieful are aspect colinar, cu
inaltimi de pana la 415 m (Piscul Téalvei).

Reteaua hidrografica este drenatd de Motru prin
afluentiii sai principali Matca Rosiutei si Matca
Runcurelului. De sub varful Talvei izvoraste
Runcurelul, cunoscut si ca Valea lui Voicu. Mai la
sud, de sub culmea Matasaru (402 m), izvoraste un
alt afluent al Jiltului, Tehomirul. Valea Zastrei
(Bazavani) izvordaste de sub varful Miculesti
(388m), care se continud cu Valea Stramtului, ce
isi are izvoarele mai spre est sub dealul Piticu (369
m) si se varsa in Jiltul Slivilestilor.

Aceste paraie, cu exceptia Viaii Runcurelului,
curg in directia nord-vest—sud-est, despartind intre
ele culmi prelungi ce coboard treptat spre sud-est,
cu pante mai abrupte spre vest si mai domoale spre
est. Apele de suprafatd au un debit si o lungime
reduse, multe dintre ele au un curs intermitent sau
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discharge and length and many of them are
intermittent or get dry during summer. In the upper
part of the slopes, there develop many narrow and
deep small valleys, such as: Valea Rosiutei, Valea
Rogoazelor, Valea Bujordscului Mic, Valea
Runcurelului, Valea Virtopului, Valea Purcarului,
Valea Mare.

The presence of the sands and plastic clays lead
to landslides in certain circumstances, as they are
favoured by the forest clearings.

When the exploitation began, the surface waters
underwent partial modifications, as some parts of the
Runcurelului, Stiucanilor, Rogoazei, Rosiutei,
Bujorascului Mic valleys disappeared, being covered
by spoil banks or excavated due to the deepening of
the open pit. The excavation of the slopes or of the
hilly summits also led to relief modifications. Some
of the surface waters were skimmed as it is the case
of the Plostinei Valley, while the valleys of the
Rosiuta and of the Stirbetul are used for the
discharge of waste, pluvial, and drying water from
the mining perimeter or of the water located inside
the spoil banks.

The natural lakes located at Pristos foothill, Lacul
fara Fund (The Lake without Bottom) and Lacul Mic
(the Small Lake) were affected. Due to the mining
activities from Rosiuta open pit they totally
disappeared, as the present level of the excavations
is located below their level.

The man-made basins belong to the category of
“spoil bank lakes” and they appeared in the area of
external spoil banks; it is the case of the four basins
located along the Stiucanilor Valley the surface of
which reaches 2 ha. They are supplied by
precipitation and springs located in the slopes. They
have to be drained, as the infiltration of the water
moistens the spoil bank leading to the development
of the landslides.

The mining activity greatly influences the natural
balance as the vegetal, soil and even the weathering
cover were already destroyed due to the raindrop
impact and torrentiality, which were highly
stimulated by the human activities.

The lignite open pit exploitation leads to the
appearance of excavation holes within the uneven
areas (valleys, terraces), while the depositing of
spoil banks contributes to the artificial modification
of the topographical surfaces and to the man-induced
restratification of the materials within excavated
areas (filled with waste material in the inner spoil
banks). The man-induced activity from Rosiuta
open pit has a direct and an indirect influence upon
the relief:

- the direct influence modifies the natural
balance of the terrain and of the modelling
processes;

- the indirect influence is emphasized by the
annihilation of certain components of the geosystem
(the clearing of the forests, the modification of the
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seacd in perioadele de vara. In partea superioard a
versantilor ele sunt Inramurate in vaiugi si valcele
care patrund intre vai, cum ar fi: Valea Rosiutei,
Valea Rogoazelor, Valea Bujorascului Mic, Valea
Runcurelului, Valea Virtopului, Valea Purcarului,
Valea Mare.

Prezenta nisipurilor i a argilelor plastice
determind, in anumite conditii, declansarea de
alunecari, cauzate de defrisarea padurilor pentru a face
loc terenurilor pomicole, viticole si chiar arabile.

Prin deschiderea exploatarii, apele de
suprafatd au suferit unele modificdri partiale,
deoarece unele portiuni din viile Runcurelului,
Stiucanilor, Rogoazei, Rosiutei, Bujoradscului
Mic, au disparut, fiind acoperite de halde sau au
fost excavate prin extinderea sapaturilor 1in
adancime. Modificarile s-au produs, de asemenea,
prin excavarea versantilor sau chiar a culmilor de
deal. Unele ape de suprafatd au fost regularizate
si deviate asa cum este valea Plostinei iar vaile
Rosiutei si Stirbetului sunt folosite la evacuarea
apelor menajere, a apelor pluviale si apelor de
asecare din perimetrul minier, sau a apelor din
interiorul haldelor de steril.

Lacurile naturale de la baza versantului dealurilor
Pristos, Lacul fard Fund si Lacul Mic au fost afectate.
Datorita activitatilor miniere din cariera Rosiuta au
disparut in Intregime deoarece cota actuald a
escavatiilor este situatd sub nivelul lor.

Lacurile antropice fac parte din categoria ,,lacurilor
de halda” si s-au format in spatiul de amplasare a
haldelor de steril exterioare, fapt pus in evidenta de
prezenta celor patru lacuri de pe valea Stiucanilor,
insumand o suprafatd de 2 ha, fiind alimentate din
precipitatii si din izvoarele situate pe versanti. Ele
urmeaza sa fie evacuate deoarece prin infiltrarea apei
se umecteazd halda, contribuind la procesele de
alunecare de pe aceasta.

Activitatea miniera are o influentd deosebita asupra
echilibrului natural intrucat a dus la distrugerea
cuverturii vegetale, a solului §i chiar a paturii de
alterare datoritd proceselor de pluviodenudare si
torentialitate, puternic stimulate, de activitatea
antropica.

Actiunea de exploatare 1n carierd a lignitului are
drept rezultat crearea de goluri prin escavare in locuri
denivelate (vai, terase), depunerea de halde care
contribuie la modificarea artificiald a suprafetelor
topografice, restratificarea antropica a materialelor in
locurile excavate (umplute cu material steril in halde
interioare).

Activitatea antropica din cariera Rosiuta are o
influenta directa si una indirecta asupra reliefului:

- influenta directa se manifestd prin modificarea
echilibrului natural al terenului §i al proceselor
modelatoare;

- influenta indirecta este pusa in evidentd prin
anihilarea unor componenti din geosistem (defrisarea
padurilor, modificarea pantelor de curgere pe taluzele



flowing slopes on the permanent escarpments of the
open pits from the hilly area).

The external spoil banks are placed on valleys
adjacent to the open pit, respectively along Valea
Rogoazelor, Valea Stiucanilor, Valea Bujorascului
Mic. The valleys are quite narrow. One spoil bank
will be used in each of these valleys.

The external spoil bank Bujordscu Mic has been
functional since 1992 and the mean transport
distance is of 6 km; the waste is transported on a
circuit of 13 belts.

The external spoil bank from Valea Rogoazelor is
the first spoil bank (Photo 1) of the open pit and it
has been functional since 1985; there is a 5 km mean
transport distance. Till 1998, a volume of 23.5 mil
cubic meter was deposited here, its final capacity
being of about 35 mil cubic meter. In order to
deposit the waste up to its final capacity, important
surfaces of agricultural fields and forests will be no
longer productive.

definitive ale carierelor din regiunea colinard).

Amplasarea haldelor exterioare s-a facut in vai
adiacente carierei, respectiv in Valea Rogoazelor,
Valea Stiucanilor, Valea Bujorascului Mic. Vaile sunt
destul de inguste. In fiecare din acestea se va folosi
cate o halda.

Halda exterioara Bujorascu Mic a fost pusad in
functiune in anul 1992, cu distanta medie de transport
de 6 km, sterilul fiind transportat pe un circuit de 13
benzi.

Halda exterioara Valea Rogoazelor este prima
halda (fotol) a carierei, pusd in functiune in anul
1985, avand distanta medie de transport de 5 km.
Péana in anul 1998 s-a depus un volum de circa 23,5
mil. m’, capacitatea finaldi a haldei fiind de
aproximativ 35 mil m’. Pentru depunerea sterilului
pana la capacitatea finald, vor fi scoase din circuitul
productiv importante suprafete de terenuri agricole
si silvice.

Foto.1 Rosiuta open pit — landslides from Valea Rogoazelor
Cariera Rosiuta-Valea Rogoazelor alunecari de teren

The “system” of building the spoil banks of the
two open pits led to the occurring of unpleasant
“events”, which culminated with the movement of a
volume of 10 mil cubic meter in January 1992. The
landslide did not occur in the subassembly of the
spoil bank, as it was supposed, but in its body. The
proof was emphasized by the stabilization works that
followed. There was only discharged the central part
of the landslide, the fissures and cracks from the
body of the spoil bank were filled and, thus, the
infiltration of water prevented. The stabilization of
this spoil bank confirmed that the formed “lakes” do
not favour landslides at the contact with the soil.

The landslide occurred within the body of the
spoil bank, as it stored a larger quantity of water
that made the material glide slowly. If the spoil
banks located along the valleys are made correctly
and respect the norms stipulated in the
construction projects, they present a stability
coefficient high enough for avoiding any trouble.
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,,Sistemul” de haldare al celor doud cariere a dus la
»evenimente” nedorite, care au culminat in ianuarie
1992 cu punerea in migcare a unui volum de peste 10
mil m’. Alunecarea s-a produs nu asa cum s-a
presupus, in subansamblul haldei, ci in corpul
acesteia. Dovada a fost evidentiatd prin lucrdrile de
stabilizari ce au urmat. Aceste lucrari s-au rezumat la
descarcarea partii centrale a alunecarii, umplerea
fisurilor si crapéturilor din corpul haldei si, prin
aceasta, la Tmpiedicarea accesului apei in depunere.

Stabilizarea acestei halde a confirmat ca ,,lacurile”
formate nu creeaza oglinzi de alunecare la contactul
cu solul.

Miscarile de alunecare au avut loc in corpul
haldei, ceea ce a inmagazinat o cantitate mai mare
de apa conferind materialului depus proprietati de
curgere lentd. Haldarea corectd, cu respectarea
prescriptiilor din proiectele de executie, conferd
haldelor amplasate pe vidi un coeficient de
stabilitate suficient pentru a nu creea probleme.



This is also the case of Stiucani spoil bank, as
there never occurred any other significant
movements or landslides after 1992.

Twenty years after the opening of an exploitation,
some areas could no longer be recognized (Photo 2).
There appeared spoil banks on the valleys located in
the neighbourhood of the open pit and instead of
positive relief forms there are negative relief forms (the
open pit). Part of the villages disappeared, the forests
were cleared, and the agricultural fields were
destroyed. All these strongly marked the general aspect
of the area; there also occurred numerous landslides
due to the net of drifts from Rosiuta mine located at
about 300 m west of DN67, Plostina-Rosiuta sector.
Till nowadays, the open pit covered a surface of about
411.3 ha. As there were built the open pit and the
spoil banks, the relief suffered numerous
modifications. It was partly destroyed by the open
pit, but there also developed positive relief forms
due to the construction of the spoil banks.

Foto. 2 Rosiuta open pit — Stiucani spoil bank / Cariera Rosiuta-Stiucani halda de steril

Acest lucru este, de exemplu, valabil si pentru
halda Stiucani, dupa evenimentele din 1992
nemaiproducandu-se miscdri semnificative sau
alunecari ale acesteia.

Dupa 20 de ani de la deschiderea exploatarii,
unele arii sunt de nerecunoscut (foto2). Pe viile
din apropierea carierei s-au instalat haldele de
steril, in locul formelor de relief pozitive au
aparut forme negative de relief (cariera). Au
disparut o parte din sate, s-au defrisat paduri, s-
au distrus terenuri agricole, toate acestea lasand
amprente asupra aspectului locurilor, puse in
evidentd de alunecari datorate retelei de galerii a
minei Rosiuta la circa 300 m vest de DN67
sectorul Plostina-Rosiuta. Pand 1In prezent

cariera a ocupat o suprafatd de aproximativ
411,3 ha. Prin amplasarea carierei si a haldelor,
aceste elemente reprezintd cazuri de inversiuni
de relief antropic, de distrugere (cariera) sau de
acumulare (haldele).

Foto. 3 Rosiuta — effects of the settlings due to net of drifts from Rosiuta mine located at about 300 m west of DN67
Plostina-Rosiuta sector / Satul Rosiuta — efecte ale tasarilor datorate retelei de galerii ale minei Rosiuta la circa 300
m vest de DN67 Plostina Rosiuta
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THE ANALYSIS OF THE NUMBER OF RAINY DAYS WITHIN THE NORTH-WEST
REGION OF ROMANIA

ANALIZA NUMARULUI DE ZILE CU PLOAIE iN REGIUNEA DE NORD-VEST A
ROMANIEI

Maria MIHAILESCU', Adina-Eliza CROITORU?, Florentina TOMA?

Abstract: The present paper aims at rendering a spatial and temporal analysis of the rainy days. Thus, there
have been processed statistical data from 11 meteorological stations located within the North-west region of
Romania for the interval 1970-2005. The main conclusions of the study are: the stations with the highest
average and maximum number of rainy days are Dej and Bistrita; the lowest monthly number of rainy days is
quasi-constant within the region as it oscillates between 1 and 3 days per month; there can be noticed a
generalized tendency of decrease of rainy days number. The decrease is quite important (more than 20
days/decade) at those stations with the highest mean annual number of rainy days (Dej and Bistrita).

Key words: meteorological phenomenon, rainy days, evolution tendency, the North-west region of Romania.
Cuvinte cheie: fenomen meteorologic, zile cu ploaie, tendintd de evolutie, regiunea de nord-vest a Romaniei.

Introduction

The meteorological situation of the last and present
year, when the atmospheric precipitation represented
the meteorological phenomenon with the greatest
impact, confirms the fact that they have to be
thoroughly studied from all points of view: quantity,
duration, intensity, number of rainy days etc. The
present paper aims at rendering a study regarding the
spacial-temporal evolution of the distribution of the
rainy days within the North-west region of Romania.

There have been analysed the statistical data from
11 meteorological stations located within the
counties of Bistrita-Nasaud, Cluj, Maramures, Satu
Mare, and Silaj. The analysed periods covers 36
years (1970-2005), for those stations where the data
were available, or less according to the year when
the stations were founded (Table 1).

The results of the research

According to the statistical processing of the
number of rainy days, there were emphasized a few
features. Thus, by analysing the mean monthly and
annual number of rainy days, there can be noticed
that, in most of the cases, the month with the highest
number of rainy days is November at 6 of the 11
studied stations (Baia Mare, Cluj-Napoca, Satu
Mare, Sighetu Marmatiei, Supuru de Jos, Tg. Lapus)
(Table 2). The number of rainy days decreases from

! North Transylvania Regional Meteorological Center
2 “Babeg-Bolyai” University, Faculty of Geography
> “Al. D. Ghica” National College

Introducere

Situatia meteorologicd a anului trecut si a celui in
curs, in care precipitatiile atmosferice au constituit
fenomenul meteorologic cu impactul cel mai mare,
confirma faptul ca acestea trebuie studiate in amanunt
din toate punctele de vedere: cantitate, durata,
intensitate, numar de zile etc. Lucrarea de fatd isi
propune realizarea unui studiu asupra evolutiei spatio-
temporale a distributiei zilelor cu ploaie in regiunea de
nord-vest a Romaniei.

Pentru prezentul studiu s-au analizat datele
statistice provenind de la 11 statii meteorologice, din
judetele Bistrita-Nasaud, Cluj, Maramures, Satu Mare
si Salaj. Perioada pentru care s-a facut analiza este de
36 de ani (1970-2005), acolo unde au existat siruri de
date disponibile sau mai micd, in functie de vechimea
statiei (Tabelul 1).

Rezultatele cercetarii

In urma prelucrarii statistice a numarului de zile cu
ploaie s-au evidentiat cateva caracteristici. Astfel,
analizand numarul mediu lunar si anual de zile cu
ploaie se constata ca, Tn medie, luna cu cele mai multe
zile ploioase este noiembrie, la 6 dintre cele 11 statii
studiate (Baia Mare, Cluj-Napoca, Satu Mare, Sighetu
Marmatiei, Supuru de Jos, Tg. Lapus) (tabelul 2).
Numarul de zile cu ploaie scade de la nord-vest cétre
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North-west to South-east, from 9-10 days (la Satu
Mare, Baia Mare, Sighetu Marmatiei, and Supuru de
Jos), to 7-8 days at Tg. Lapus and Cluj-Napoca. It is
worth mentioning that they are all located within
depression areas except for the station of Satu Mare.

Then, it follows June, which registers the highest
number of rainy days in the case of 3 stations
(Bistrita, Dej, Zalau), located along the Northern
couloirs where the Western air masses enter the
Transylvania Depression. In the case of the stations
located in the mountains, May-June represent the
rainiest month (Vladeasa) or October (Iezer).

sud-est, respectiv de la valori de 9-10 zile (la Satu
Mare, Baia Mare, Sighetu Marmatiei si Supuru de
Jos), la 7-8 zile, la Tg. Lapus si Cluj-Napoca. Este de
remarcat si faptul cd acestea sunt situate, cu exceptia
statiei de la Satu Mare, n areale depresionare.
Urmeaza luna iunie, care inregistreaza cel mai
mare numar de zile cu ploaie la 3 statii (Bistrita, Dej,
Zalau), respectiv cele situate pe culoarul nordic de
intrare a maselor de aer vstice spre Depresiunea
Transilvaniei. La statiile de munte, cel mai mult ploud
fie in lunile mai-iunie (Vladeasa), fie in luna
octombrie (la Iezer).
Table no. 1/ Tabelul nr. 1

The meteorological stations the data have been used from /
Statiile meteorologice de la care s-au utilizat date statistice

g:t Meteorological station Latitude Longitude Alg:;de Period of observations
1. Baia Mare 47°40° 00’ 23°30° 00’ 216 1970-2004
2. Bistrita 47° 09’ 00’ 24°31° 00 366 1970-2004
3. Cluj-Napoca 46°47° 00 23° 34’ 00" 410 1970-2005
4. Dej 47° 08’ 00’ 23° 54’ 00" 232 1970-2005
5. lezer 47°36° 00"’ 24°39° 00> 1785 1970-2004
6. Satu Mare 47° 43’ 00" 22° 53’ 00’ 123 1970-1971,1975-2005
7. Sighetu Marmatiei 47° 56’ 00"’ 23° 54 00" 275 1970-2005
8. Supuru de Jos 47°27° 00 22°47 00" 159 1975-2005
9. Tg. Lapus 47°26° 00 23°52° 00" 363 1987-2004
10. Vladeasa 1800 46° 46’ 00 22° 48’ 00> 1836 1970-2004
11. Zaldu 47°12° 00” 23°03’ 00 295 1970-1971,1975-2004

From the territorial distribution point of view, the
highest number of rainy days is registered at Satu
Mare, especially in winter (December-January-
February), at Dej (March-June and November), and
at Bistrita (July-October). All the three stations are
located along the Somes Couloirs (The Somesul
Mare, in the case of Bistrita), area known as the
,»Somesana Gate” as Western humid air masses enter
the region in their way towards the center and the
East of the country. Thus, at the meteorological
station of Dej, there is registered the highest mean
annual number of rainy days (95.0). The lowest
number of rainy days is registered at the
Meteorological Station of Iezer in 7 of the 12
months (inclusively the lowest mean annual number
of rainy days — 31.3). The reason is not the lack of
precipitation but the fact that they fall predominantly
as solid precipitation.

By analysing the territory of our country, there
can be stated that the studied area, due to the great
diversity of the relief, displays different values as the
stations are located in different physical-
geographical units. Thus, in the Western extremity
and along the Somesul Mare Couloirs, at Satu Mare,
Bistrita, Dej, Supuru de Jos, the values are quite
similar with the ones registered in the Western Plain
(characterized by values of 90-120 days per year
(Posea, 1997)), while in the case of the mountain
stations, Vladeasa 1800 and Iezer, they are much
lower and are similar to the entire mountain area of
the country (less than 50 days per year).

Din punct de vedere al distributiei areale, cele
mai multe zile cu precipitatii se inregistreaza la
Satu Mare, in special, iarna (decembrie-ianuarie-
februarie), la Dej (martie-iunie si noiembrie) si la
Bistrita (iulie-octombrie). Toate cele trei statii sunt
situate in Culoarul Somesului (Somesului Mare, in
cazul Bistritei), areal cunoscut si sub numele de
»Poarta Somesand” de patrundere a maselor de aer
vestice, mai umede spre centrul si estul tarii. De
altfel, Statiei Meteorologice Dej, 1i corespunde si
cel mai mare numar mediu anual de zile cu ploaie
(95,0). Cele mai putine zile cu ploaie s-au
inregistrat la Statia Meteorologicd lezer in 7 din
cele 12 luni (inclusiv cel mai mic numar mediu
anual de zile cu ploaie — 31,3). Motivul nu este
lipsa precipitatiilor, ci caderea lor preponderent sub
forma solida.

Analizand incadrarea in teritoriul tarii, se poate
afirma ca arealul analizat, datoritd marii diversitati
a reliefului pe care se muleaza, se inscrie cu valori
diferite ca urmare a apartenentei diferite la
unitatile fizico-geografice. Astfel, in extremitatea
vestica si in Culoarul Somesului Mare, la Satu
Mare, Bistrita, Dej, Supuru de Jos, valorile sunt
apropiate de cele caracteristice Campiei de Vest
(caracterizata prin valori de 90-120 zile pe an
(Posea, 1997), in timp ce la statiile de munte,
Vlideasa 1800 si Iezer, acestea sunt mult mai mici,
asemanatoare intregului areal montan al tarii (sub
50 de zile pe an).
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Table no. 2/ Tabelul nr. 2

The mean monthly and annual number of rainy days / Numirul mediu lunar si anual de zile cu ploaie

Meteorological | I m | \% VI | v |vin | IX X XI | X | A
station
Baia Mare 65 | 61 | 72 | 71 | 53 | 43 | 36 | 30 | 55 | 67 | 95 | 85 | 694
Bistrita 51 | 56 | 79 |100 | 92 | 79 | 74 | 62 | 85 | 93 | 98 | 74 | 898
Cluj-Napoca 50 | 50 | 61 | 79 | 59 | 48 | 38 | 39 | 62 | 76 | 85 | 72 | 704
Dej 62 | 61 | 93 |107 | 93 | 81 | 64 | 56 | 81 | 88 | 103 | 81 | 95.0
Tezer 23 | 13 | 19 | 25 | 47 | 46 | 48 | 41 | 45 | 51 | 28 | 1.5 | 313
Satu Mare 66 | 63 | 83 | 81 | 66 | 49 | 44 | 43 | 67 | 76 | 101 | 95 | 80.1
Sighetu Marm. 54 | 56 | 66 | 69 | 46 | 37 | 40 | 33 | 56 | 7.1 | 93 | 72 | 649
Supuru de Jos 58 | 57 | 79 | 85 | 65 | 53 | 54 | 49 | 72 | 74 | 92 | 86 | 806
Tg. Lapus 45 | 36 | 51 | 56 | 3.8 | 23 | 1.9 | 40 | 46 | 48 | 72 | 61 | 483
Vlideasa 1800 23 | 26 | 24 |38 | 73 |73 | 62 | 58 | 72 | 70 | 50 | 25 |516
Zalau 53 | 51 | 72 | 87 | 60 | 51 | 41 | 38 | 55 | 62 | 86 | 84 | 703

Source: data processed after the Archives of the RMC Transylvania North /

Sursa: date prelucrate dupa arhiva CMR Transilvania Nord

The analysis of the maximum number of rainy
days emphasizes much higher values than the mean
number. Thus, the monthly values are higher than 10
days, while the annual ones are higher than 100
(Table 3). The highest values were registered at the
stations of Bistrita, in March and June-September,
Dej, in April, July, and October, Vladeasa 1800, in
May and July, and Baia Mare, in November-
December. The lowest values were registered
November till April at Iezer (less than 10 days) and
at Tg. Lapus in May-June and September-October.
The highest maximum annual number of rainy days
was registered at Bistrita and Dej (155), as in the
case of the mean number, while the lowest at the
Meteorological Station of lezer (51).

Analiza numarului maxim de zile cu ploaie scoate
in evidentd valori mult mai mari decdt cele ale
numarului mediu. Astfel, valorile lunare depasesc, in
general, 10 zile, iar cele anuale 100 (tabelul 3). Cele
mai ridicate valori caracterizeaza statiile Bistrita, in
lunile martie si iunie-septembrie, Dej, in lunile aprilie,
iulie si octombrie, Vlddeasa 1800, in mai si iulie si
Baia Mare, in noiembrie-decembrie. Valorile cele mai
mici s-au Inregistrat din noimebrie pana in aprilie la
Iezer (cu valori sub 10) si la Tg. Lapus in intervalele
mai-iulie §i septembrie-octombrie. Ca si in cazul
numarului mediu anual, cel mai mare numar maxim
anual de zile cu ploaie s-a Inregistrat la Bistrita si la
Dej (155), in timp ce cel mai mic este caracteristic
Statiei Meteorologice Iezer (51).

Tabele no. 3 / Tabelul nr. 3

The maximum monthly and annual number of rainy days / Numirul maxim lunar si anual de zile cu ploaie
Meteorological |, o |m | v | v | vl |vIo |vin | IX | X | XI | X | A
station
Baia Mare 12 15 19 18 19 14 11 10 17 23 20 19 143
Bistrita 10 15 22 18 20 20 16 15 20 21 17 14 155
Cluj-Napoca 11 12 16 16 15 12 8 9 16 20 15 14 113
Dej 12 14 19 20 21 19 16 12 18 25 19 16 155
Iezer 3 2 3 8 15 12 12 8 13 13 6 4 51
Satu Mare 13 16 18 18 18 11 10 10 17 16 19 17 129
Sighetu Marm. 12 17 15 17 12 10 10 9 17 22 19 16 100
Supuru de Jos 11 14 17 14 18 14 13 10 17 16 18 15 109
Tg. Lapus 9 10 12 11 7 6 5 9 12 12 13 11 72
Vlideasa 1800 4 5 5 9 22 17 16 14 15 14 9 5 96
Zalau 11 13 15 15 14 12 10 7 15 13 17 15 110

Source: data processed after the Archives of the RMC Transylvania North /

Sursa: date prelucrate dupda arhiva CMR Transilvania Nord

The minimum number of rainy days varies quite
a little within the analysed region. Thus, it
oscillates between 1 and 3 days for each month at
all the stations, while the lowest annual number of
rainy days varies between 15 (the Meteorological
Station of Iezer) and 61 (the Meteorological Station
of Supuru de Jos) (Table 4).

Numarul minim de zile cu ploaie variazd foarte
putin in cadrul regiunii analizate. Astfel, la toate
statiile acesta variaza intre 1 si 3 zile in fiecare luna,
in timp ce numarul anual de zile cu ploaie cel mai mic
variaza ntre 15 (la Statia meteorologica lezer) si 61
(la Statia Meteorologica Supuru de Jos) (Tabelul 4).
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Table no. 4 / Tabelul nr. 4.

The minimum monthly and annual number of rainy days / Numirul minim lunar si anual de zile cu ploaie

Source: data processed after the Archives of the RMC Transylvania North

Sursa: date prelucrate dupa arhiva CMR Transilvania Nord

Besides this spatial and temporal distribution of
the number of rainy days, there was also calculated
the tendency of this parameter for the entire
analysed interval at each station. The linear tendency
was calculated by means of the first degree equation
using the method of the smallest squares.

Thus, there can be noticed a generalized tendency
of decrease of the number of rainy days within the
entire analysed region (Table 5). Moreover, these
tendencies are significant, as they are higher than 10
days/decade at almost half of the stations. The most
obvious decrease (more than 20 days/year) is
registered at the meteorological stations of Dej and
Bistrita, where the mean and maximum annual
number of rainy days is the highest. A less
significant decrease characterizes the station Supuru
de Jos, as it reached “only” 3.7 days/decade.

Meteorological | n |m | v | v | vl |vlo |vio | IX | X | XI | X | A
station
Baia Mare 2 I 1 I I I 1 I 1 1 1 1 33
Bistrita 1 1 1 2 I 1 1 I 1 2 3 1 52
Cluj-Napoca I I I I 2 I I I 1 1 2 I 26
Dej 1 I 2 2 2 1 1 1 1 1 3 1 36
lezer 1 1 1 1 1 1 1 1 1 1 1 1 15
Satu Mare I I 3 2 I I 1 I 1 1 2 1 43
Sighetu Marm. I I I I I I 1 I 1 1 2 I 38
Supuru de Jos 1 1 I 4 I 1 1 I 1 1 3 I 61
Tg. Lapus 1 1 1 2 1 1 1 1 1 1 1 1 28
Vladeasa 1800 1 1 I I I 2 1 I 2 1 1 I 26
Zalau l l 2 3 I l l I I [ 1 3 31
/

Pe langa aceasta distributie spatiald si in timpul
anului a numarului de zile cu ploaie, s-a calculat si
tendinta acestui parametru pe intreg intervalul
analizat, la fiecare statie. Tendinta liniara s-a calculat
cu ajutorul ecuatiei de gradul I, prin metoda celor mai
mici patrate.

Astfel, se remarcd o tendintd generalizatd de
scidere a numarului de zile cu ploaie in Intreaga
regiune analizati (Tabelul 5). In plus, la anumite statii,
aceste tendinte sunt semnificative, ele depasind 10
zile/deceniu la aproape jumatate din statii. Cea mai
accentuata scadere (de peste 20 zile/an) se
inregistreaza la statiile meteorologice Dej si Bistrita,
cele la care numarul mediu si cel maxim anual de zile
cu ploaie este cel mai mare. Sciaderea cea mai putin
semnificativa este caracteristica Statiei Meteorologice
Supuru de Jos, ea fiind de ,,numai” 3,7 zile/deceniu.

Table no. 5/ Tabelul nr. 5

Tendency of evolution of the rainy days number / Tendinta de evolutie a numirului de zile cu ploaie

. . Equation of the liniar The value of the tendency (no.
Meteorological station q tendency of days / decade) v (
Baia Mare y=-1.9296+3904.3 -19.3
Bistrita y=-2.1331x+4330.4 -21.3
Cluj-Napoca y=-0.7347x+1530.7 -7.4
Dej y=-2.1855x+4438.6 -21.9
lezer y=-0.7899+1600.8 -7.9
Satu Mare y=-1.2318x+2530 -12.3
Sighetu Marmatiei y=-0.7465x+1548.5 -7.5
Supuru de Jos y=-0.3777x+832.02 -3.7
Tg. Lapus y=-0.8318x+1708.2 -8.3
Vladeasa 1800 y=-0.6289x+1301.2 -6.3
Zalau y=-1.4064x+2866.6 -14.1

Source: data processed after the Archives of the RMC Transylvania North /
Sursa: date prelucrate dupa arhiva CMR Transilvania Nord

Conclusions

The main conclusions of the study are:
- the stations with the highest mean and maximum
number of rainy days are Dej and Bistrita;
- the lowest number of rainy days is quasi-constant
within the analysed region and it oscillates between
1 and 3 days per month;
- there is a generalized tendency within the entire
region of decrease of the number of rainy days;
- the most important decrease (more than 20

Concluzii
Principalele concluzii ale studiului sunt:

- statiile cu cel mai mare numar anual mediu si
maxim de zile cu ploaie sunt Dej si Bistrita;

- cel mai mic numar lunar de zile cu ploaie este
cvasiconstant in cadrul regiunii i variaza intre 1 si 3
zile cu ploaie pe luna;

- existd o tendintd generalizatd, la scara intregii
regiuni, de scadere a numarului de zile cu ploaie;

- scaderea este mai importantd (mai mare de 20
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days/decade) is registered at the stations where zile/deceniu) la statiile la care se Inregistreaza si

there was registered the highest mean annual numarul mediu anual cel mai mare de zile cu ploaie,
number of rainy days, respectively at Dej and respectiv la Dej si Bistrita.
Bistrita.
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ELEMENTS OF CLIMATIC VARIABILITY ANALYSED BY MEANS OF THE SNOW

COVER AT THE METEOROLOGICAL STATIONS LOCATED
IN THE SOUTH OF OLTENIA

ELEMENTE DE VARIABILITATE CLIMATICA ANALIZATE PRIN PRISMA STRATULUI

DE ZAPADA LA STATIILE METEOROLOGICE DIN SUDUL OLTENIEI

Ancuta MANEA', Toan RALITA'

Abstract: The importance of the snow cover cannot be ignored. It represents a valuable water reserve for
vegetation in spring and, of course, an efficient mean of protecting the crops from the negative temperatures
registered in winter. At the same time, the snow cover can become a factor of meteorological risk if there are
huge amounts of snow and it suddenly thaws. The snow cover can also disturb certain economic activities,
damage the electric networks, and provoke floods. In these circumstances, the knowledge of the evolution of
the mean snow covers over long periods of time allows us to understand the phenomenon in itself and to
establish the regions where the risk is high from this point of view. The present paper emphasizes certain
aspects related to the presence of the snow cover at some meteorological stations located within Oltenia and

renders certain features of its monthly and multiannual evolution.

Key words: snow cover, density, floods, precipitation.
Cuvinte cheie: strat zapada, densitate, inundatii, precipitatii.

Introduction

Environment is continuously changing due to
two main factors: global climatic change and
people’s modifications in the field utilization. This
is a long-term and highly complex process, as it
implies many feedbacks. The most important effects
of this continuous process of environment
modification, which have the highest economic and
social impact (inclusively, casualties) are
represented by floods and  landslides
(hydrogeological events), with different occurrence
frequencies and variable manifestation degrees.
Floods have two causes:

- natural causes — intense and long-term
falls of liquid precipitation or the sudden thaw of
the snow cover;

- man-induced causes — the collapse of the
dykes or water higher than the dykes.

Snow is an important link of the water cycle in
nature. From this point of view, it can be considered
a temporary water reserve accumulated during the
cold season, within certain geographical areas.
During the thawing season, it brings to the increase
of the water level and, sometimes, to floods. The
meteorological conditions during spring highly
influence the occurrence of such a hydrogeological

Introducere

Mediul inconjurator este in continua schimbare din
cauza a doi factori principali: schimbarea climatica
globala si modificarile aduse de catre om in ceea ce
priveste utilizarea terenurilor. Acest proces este unul
de duratd si foarte complex, implicind multe
feedback-uri. Efectele cele mai importante ale acestui
proces continuu de modificare a mediului si care au
cel mai mare impact economic si social (inclusiv
pierderi de vieti omenesti) se constituie Tn inundatii si
alunecdri de teren (evenimente hidrogeologice), cu
frecvente de aparitie si grade de manifestare variabile.
Inundatiile au doud cauze :

- naturale — reprezentate de caderile intense si
prelungite ale precipitatiilor lichide sau de topirea in
timp foarte scurt a stratului de zapada si

- antropice — produse din cauza prabusirii sau
depasirii  nivelurilor  digurilor ~ (amenajarilor
artificiale).

Zapada este o importantd verigd a ciclului apei 1n
naturd. Din acest punct de vedere, ea poate fi
considerata ca o rezerva temporard de apad acumulata
pe perioada rece a anului, cu precadere in anumite
zone geografice. In timpul sezonului de topire, aceasta
fiind eliberatd, conduce la cresterea nivelului apei si
uneori chiar la inundatii. Conditiile meteorologice din

! National Meteorology Administration, Soseaua Bucuresti-Ploiesti nr. 97, Sector 1, Bucuresti
E-mail: ioan.ralita@meteo.inmh.ro, ancuta.manea@meteo.inmh.ro
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event. If during the day there occurs a slight
warming followed by the decrease of the
temperature below the freezing point during the
night, the risk of floods occurrence due to the
thawing of the snow cover is lower. However, a
slight rain combined with temperatures higher than
the usual mean for the spring period, the presence of
a thick snow cover and of frozen rivers in the
neighbourhood allow the appearance of ice floes
and, then, of floods. The river increases its volume
due to the water resulted from the thawing snow and
rain. In case the discharge is prevented by a narrow
river bed or by other hydrotechnical works, the ice
floes accumulate blocking the river and reducing the
discharged water amount. The accumulated water
floods the neighbouring areas. If a dam is broken
due to high water pressure, important field surfaces
located downstream are flooded.

On the slopes less-exposed to the Sun, the snow
cover accumulated during winter, settled due to the
diurnal thermal variations, can reach density values
of 0.40 — 0.50 g/cubic cm. more rarely, the density
can reach 0.60 g/cubic cm. Wind also has an
important contribution to the settlement of the snow
cover, as the exerted pressure associated with air
positive temperatures brings to the increase of the
density. Such a snow cover is more resistant to
thawing. If there fall liquid precipitation over this
cover and there are registered positive temperatures,
the thawing process is faster. Usually, the runoff
due to snow thawing develops on those slopes that
have already been imbued with water; this fact
increases the concentration time and, of course, the
flood risk.

Thus, the monitoring of the snow thawing
process is justified by floods prevention as well as
by the need to ensure an efficient management of
hydroenergetic resources and of water levels,
generally.

The analysis of the snow cover variability at the
meteorological stations of Calafat, Bechet, and
Drobeta Turnu-Severin was made for the following
parameters: the maximum and mean depth of snow,
moving average depths for 5 and 10-year intervals
for January, February, March, November, and
December for the interval between 1961 and 2005.

The analysis of the graphs rendered in Fig. no 1
emphasizes similarities of the curves in January and
February. It is worth noticing the almost periodical
variability of the years with higher or lower depths
of the snow cover. In the case of both months, there
are years when the maximum depth reaches or is
even higher than 60 cm (1962, 1963, 1985, 1986).
These years alternate with years characterized by
low values of the depth of snow, about 10 cm or
even smaller (1963, 1964, 1978, 1979, 1987, 1988,
1998, 1999). As it can be noticed, after a winter with
an important snow cover, there follows one or two
years characterized by extremely low depth of snow.
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timpul primaverii sunt cele care influenteaza in mare
masurda declangsarea unui astfel de eveniment
hidrogeologic. Dacd in timpul zilei se produce o
usoard incalzire, urmatd de o scadere pe timpul noptii
a temperaturii sub valoarea de 1inghet, riscul de
aparitie a inundatiilor din topirea stratului de zdpada
este mai redus. In schimb, combinatia dintre o ploaie
cu cantitate insemnatd, temperaturi mai mari decat
media obisnuitd pentru sezonul de primavara,
existenta unui strat gros de zapadd si vecindtatea cu
rauri inghetate, permite in cele mai multe dintre cazuri
aparitia sloiurilor de gheatd si apoi a inundatiilor.
Mecanismul se explicd prin aceea cd raul isi mareste
volumul datoritd apei provenite din zapada care s-a topit
si din ploaie. In situatia in care scurgerea este
impiedicatd de 1Ingustarea albiei sau de lucrari
hidrotehnice, sloiurile se acumuleaza barand sau
reducand astfel scurgerea apei. Debitul de apa acumulat
se revarsa spre zonele limitrofe inundandu-le. Spargerea
barajului sub presiunea apei produce inundarea unor
importante suprafete de teren aflate in aval.

Pe versantii mai putin expusi razelor Soarelui,
stratul de zapada acumulat in timpul iernii, tasat in
urma variatiilor termice diurne, poate atinge valori ale
densititii de 0,40 — 0,50 g/cm’. In cazuri mai rare,
densitatea atinge valori de 0,60 g/cm’. La tasarea
stratului de zdpadd o contributie importantd o are si
vantul, care prin presiunea exercitatd asociatd cu
temperaturi pozitive ale aerului, duce la marirea
densitatii. Un astfel de strat de zapada este mai
rezistent la topire. Daca insd peste acest strat de
zapada cad precipitatii lichide, la temperaturi pozitive
procesul de topire este rapid. De reguld, scurgerea
apei provenita din topirea zapezii se face pe versantii
deja imbibati cu apa, ceea ce mareste timpul de
concentrare si implicit riscul de inundatii.

Astfel, monitorizarea procesului de topire a zdpezii
este o actiune care 1si are justificarea atat pentru
prevenirea inundatiilor, cat si pentru asigurarea
managementului eficient al resurselor hidroenergetice
si al controlului nivelului apelor, 1n general.

Analiza variabilitatatii stratului de zapada la statiile
meteorologice Calafat, Bechet si Drobeta Turnu Severin
s-a facut pentru parametrii: grosimile maxima si medie
ale stratului de zapada, grosimile medii glisante pe 5 si
10 ani pentru lunile ianuarie, februarie, martie,
noiembrie si decembrie, din intervalul 1961 — 2005.

Analiza graficelor din figura nr. 1 scoate in evidentd
asemanari ale curbelor in lunile ianuarie si februarie. Ceea
ce este demn de remarcat este variabilitatea, aproape
periodica a anilor cu grosimi mai mari sau mai mici ale
stratului de zipadi. In ambele luni sunt ani cu grosimi
maxime care ating grosimi frecvent peste 60 cm (1962,
1963, 1985, 1986). Acesti ani alterneaza cu ani in care
gosimea zapezii are valori mici, 1n jur de 10 cm sau chiar
mai mici (1963, 1964, 1978, 1979, 1987, 1988, 1998,
1999). Dupa cum se remarca, dupa un an cu ierni cu strat
de zapada important, urmeaza unul sau doi ani cu grosimi
foarte mici ale stratului de zapada. Lunile martie si



In March and November, there is registered a similar
evolution of the depth of snow; the only difference is
that its mean depth reaches only 40 — 45 cm, 52 cm
being registered only in 1985.
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Fig. 1. Maximum and mean depth of snow at Calafat in January (a), February (b), March (c), November (d),
December (e) / Grosimile maxime si medii ale stratului de zipada la Calafat in lunile ianuarie (a), februarie (b),
martie (c), noiembrie (d) si decembrie (e).

For the station of Calafat, December presents a
different evolution of the snow cover, as the
succession of the years with high and low values is
attenuated and the values are quite similar. The
dimension differences of the snow cover during
these periods are quite insignificant.

As the meteorological station of Bechet is located
within a region that displays similar conditions with
those of Calafat station, the evolution of the snow cover
presents an almost identical pattern with the one
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Pentru statia Calafat luna decembrie are o
evolutie a stratului de zdpada diferita, in sensul ca
succesiunea anilor cu valori mai mari si cei cu valori
mici este mai atenuatd, valorile fiind mai apropiate ca
marime. Diferentele de dimensiuni ale stratului de
zapada in perioadele alternante sunt mai mici.

Pozitionarea statiei meteorologice Bechet intr-o
regiune cu conditii geografice asemanatoare cu cele
ale statiei Calafat face ca evolutia stratului de zapada
sd aiba un mers aproape identic cu cel prezentat in



rendered in Fig. 1. However, there can be noticed that in
February and March, at Bechet, the maximum values of
86 cm, respectively of 46 cm, were registered in 1998
and 1993. January and November, from the point of
view of the evolution and depth of the snow, are similar
with the ones registered at the meteorological station of
Calafat. In December as well, at Bechet, the values are
smaller and more homogeneous as compared to the
other months, but the periodicity of the depth of the
snow is lower as compared to Calafat. Between 1960
and 1980, the variability and the depths values were
lower. Between 1980 and 2003, variability was still low,
but the depths of the snow are high, about 25 — 30 cm.

figura 1. Se remarca totusi ca in lunile februarie si
martie, la Bechet anii cu valori maxime, de 86 cm si
respectiv 46 cm au fost 1998 si 1993. Lunile ianuarie
si noiembrie, din punctul de vedere al evolutiei si
grosimii stratului de zdpada sunt asemanatoare cu cele
analizate la statia meteorologica Calafat. Si in cazul
bechet luna decembrie prezinta valori mai mici, mai
omogene, dar fatd de cazul Calafat periodicitatea
grosimii zapezii este mai mica. Intre anii 1960 si 1980
variabilitatea si valorile grosimii aufost mai reduse.
Intre anii 1980 si 2003 variabilitatea este tot redusa
dar grsimile stratului de zdpada sunt mai mari, in jur
de 25 —-30 cm.
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Fig. 2. Maximum and mean depth of snow at Bechet in January (a), February (b), March (c), November (d),
December (e) / Grosimile maxime si medii ale stratului de zipada la Bechet in lunile ianuarie (a), februarie (b),
martie (c), noiembrie (d) si decembrie (e)

78



80

70

60 -
50

40
301
201

Ll A

1970 1980 1990 2000

1960

—e—grosimea maxima —s— valoarea medie

70 |

60

50 -

401

30 |

20

1970

‘+grosimea maxima —s— valoarea medie ‘

a) b)
i : |
30 H 21 \
20 H I A T: *
S H \ |
I ER VA A VYA, 2 WATA PSP I 1 oy v WA A 1 WAV
c) ‘+grosimea maxima —s— valoarea medie ‘ d) ‘+grosimea maxima —s— valoarea medie ‘
. . A
N [l I
sl a N | |
ol Jl 3 J I
sl || I Wl
ol || | v
w1 A 2l A
N RS AY LA,
S VA EUAMYRYA W N NAIVAUA
R VAT VYAV AN A j‘ e/ N
‘—o—grosimea maxima —s— valoarea medie ‘

e)

Fig. 3. Maximum and mean depth of snow at Drobeta Turnu-Severin in January (a), February (b), March (c),
November (d), December (e) / Grosimile maxime si medii ale stratului de zapada la Drobeta Turnu Severin in
lunile ianuarie (a), februarie (b), martie (c), noiembrie (d)si decembrie (e)

The meteorological station of Drobeta Turnu-
Severin, due to its different location as compared to
the other analysed stations, presents different
climatic conditions. The analysis of the depth of
snow emphasizes an extremely high variability in
January and February, meaning that the years with
abundant snow alternate with the years with low
amounts of snow. Between 1960 and 1970 on the
one hand and between 1984 and 1988 on the other
hand, there was registered a remarkable variability
from one year to another. The evolution of the snow

Statia meteorologica Drobeta Turnu-Severin, prin

amplasarea sa diferita fatd de celelalte statii analizate,
beneficiazd de conditii climatice diferite. Analiza
evolutiei stratului de zdpada scoate in evidentd ca in
lunile ianuarie si februarie variabilitatea este foarte
mare, in sensul ca anii cu zapada abundenta alterneaza

cu

cei cu zipada redusa. In intervalele 1960 — 1970 si

1984 — 1988, wvariabilitatea a fost remarcabild de la un

an

la altul. Intre aceste intervale, evolutia grosimii

stratului de zapada s-a caracterizat prin alternante pe

int
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ervale de 2 — 4 ani.



depth was characterized by the alternance of 2-4
year intervals.

There are almost 20 years, when in March and
November there was not registered a significant
snow cover. At the same time, there has to be
noticed that in those years when it snowed, the depth
of the snow reached high values of 70 — 80 cm.

The Figures 4, 5, 6 graphically render the
variability of the snow cover by means of moving
averages on 5 and 10-year intervals.

For all the analysed stations, there can be noticed
that, in many cases, a compensation phenomenon
occur for the winter months. In those years when the
values of the depth of the snow are significant in
January and February, they are quite low in
November and December.

At Calafat, when the snow cover reached 13 ¢cm in
depth in February, in December it registered only 3 cm.
In another period, in December, the mean snow cover
measured 8 cm, while, in February, only 3 cm.

Lunile martie §i noiembrie se disting prin numaérul
de aproape 20 de ani 1n care nu a existat strat de
zapada semnificativ. Totodata trebuie semnalat ca in
anii cu strat de zdpada valorile sunt mari, de 70 — 80
cm.

Figurile 4, 5, 6, redau grafic variabilitatea
fenomenului de strat de zapada, exprimatd prin medii
glisante pe intervale 5 si 10 ani.

Pentru toate statiile analizate este de remarcat
faptul cd in multe cazuri se produce un fenomen de
compensare pe lunile de iarnd. In anii in care lunile
ianuarie sau februarie prezinta valori semnificative ale
stratului de zdpada, lunile noiembrie si decembrie sunt
mai slab reprezentate din acest punct de vedere.

La statia Calafat, in perioadele in care in luna
februarie stratul de zapada a atins valori medii de 13
cm, in luna decembrie s-au inregistrat doar 3 cm. Intr-
o alta perioada, in luna decembrie s-a masurat un strat
mediu de zdpada de 8 cm, caz in care 1n luna februarie
valoarea stratului de zdpada a fost de numai 3 cm.
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Fig. 4 The evolution of moving averages for 5 (a) and 10 years (b) intervals at the meteorological station of
Calafat between 1961 and 2005 / Evolutia mediilor glisante pe S (a) si 10 ani (b) la statia meteorologica
Calafat in intervalul 1961 — 2005
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Fig. 5 The evolution of moving averages for 5 (a) and 10 years (b) intervals at the meteorological station of
Bechet between 1961 and 2005 / Evolutia mediilor glisante pe 5 (a) si 10 ani (b) la statia meteorologica
Bechet in intervalul 1961 — 2005
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The same situation can be noticed at Bechet as
well, but, here, there is also another element. There
are years when there occur high amplitudes between
the depths of the snow registered in February and
December, as well as years when these differences
are quite small due to the reduction of the depth in
February and the increase of the depth in December.

Neither the station of Drobeta Turnu-Severin
cannot be excluded, as the evolution of the depths of
the snow is quite similar, but, there has to be
mentioned that the periods with significant
differences of the depth of the snow between
February and December are longer, which means
that the variability of this climatologic element is
more dimmed.

The analysis of the snow cover, as it depends on the
air and soil temperatures, on precipitation amounts, can
give us important clues regarding climatic variability
and local or regional climatic changes.

The correlation of these data with other data
resulted from the analysis of other climatic
parameters represents an information source that can
be added to the sources referring to the present, past,
and future climatic features.

Conclusions

The equation of the snow cover occurrence,
where air temperature is important but not sufficient,
must be analysed using other parameters, such as: air
humidity, nebulosity, cloud genera, air masses
circulation over the region, and last, but not least, by
correlating them with the subjacent surface, which is
able to favour or not the depositing of the snow
cover.

The analysis of the graphs emphasizes a
compensatory evolution of the depth of snow on
year groups, between January and February, as
compared to March and November. In December,
the snow cover displays a moderate evolution as
compared to the other winter months.

b)
Fig. 6. The evolution of moving averages for 5 (a) and 10 years (b) intervals at the meteorological station of
Drobeta Turnu-Severin between 1961 and 2005 / Evolutia mediilor glisante pe 5 (a) si 10 ani (b) la statia
meteorologica Drobeta Turnu Severin in intervalul 1961 — 2005.
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Aceeasi situatie se observa si la statia Bechet, unde
se remarca si un alt element i anume cel din care
reiese ca sunt ani in care apar amplitudini mari ale
diferentelor dintre grosimea straturilor de zapada din
februarie si decembrie, dar si ani In care aceste
diferente sunt mult mai mici, ca rezultat al reducerii
grosimii in februarie si cresterii in decembrie.

Nici statia Drobeta Turnu Severin nu face exceptie
de la aceste aspecte, evolutia grosimilor stratului de
zapada fiind asemanatoare, cu mentiunea ca
perioadele cu diferente semnificative ale grosimii
stratului de zapada intre lunile februarie si decembrie
sunt mal mari, ceea ce Inseamna ca variabilitatea
acestui element climatologic este mai estompata.

Analiza stratului de zapada, stiutd fiind dependenta
acestuia de temperaturile aerului si solului, de
precipitatiile cazute, poate da indicatii importante in
ceea ce priveste variabilitatea climaticd gi schimbarile
climatice locale sau regionale.

Corelarea acestor date cu altele provenite din
analiza altor parametri climatici se constituie intr-o
sursa de informatii care se adaugd la cele deja

existente referitoare la caracteristicile climatice
actuale, trecute si de viitor.
Concluzii

Ecuatia formarii stratului de zapada in care
temperatura aerului este importanta dar nu suficienta,
trebuie analizatd §i prin parametrii umezelii aerului,
nebulozitatii si genului norilor, circulatiei maselor de
aer in regiune si nu in ultimul rand, prin corelarea
acestora cu suprafata subiacentd, capabild sa
favorizeze sau nu, depunerea stratului de zapada.

Analiza graficelor scoate in evidentd o evolutie
compensatorie a grosimii zapezii, pe grupuri de ani,
intre lunile ianuarie §i februarie, in comparatie cu
lunile martie si noiembrie. In luna decembrie stratul
de zdpada are o evolutie moderatd fatd de restul
lunilor de iarna.
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Fig. 3. The 3D model of the lakes affected by the silting process (a, 1955; b, 2002). 1, Alunis Lake; 2, Ursu Lake; 3,
Negru Lake; 4, Mierlei Lake / Modelul 3D al lacurilor afectate de procesul de colmatare (a, 1955; b, 2002). 1, Lacul
Alunis; 2, Lacul Ursu; 3, Lacul Negru; 4, Lacul Mierlei.

Taking into account the fact that the
therapeutic sapropelic mud is formed of organic
remnants arrived on the bottom of the lakes, in
hyperhaline water conditions, in the absence of
oxygen and, as far as possible, at a very low
silting rate, is easy to understand that the
advanced sedimentation degree that characterises
certain lakes is not at all favourable for their
capitalization. The different evolution of the
lacustrine depressions is also reflected by the
silting rate (Table 1).

Avand in vedere faptul cad namolul sapropelic
terapeutic se formeaza din resturi organice ajunse
pe fundul lacurilor in conditii de apa hiperhalina,
de lipsa a oxigenului si, pe cat posibil, in
conditiile unei rate foarte reduse a colmatarii,
este lesne de inteles cd stadiul avansat de
sedimentare a unor lacuri nu este deloc benefic in
perspectiva  valorificarii  acestora. Evolutia
diferita a cuvetelor lacurilor se regaseste si in
rata colmatarii (Tabelul 1).

Table no. 1/ Tabelul nr. 1

Silting evaluation of the salt lakes from Sovata /
Evaluarea colmatirii lacurilor sarate de la Sovata

lndL;keLac Ursu Alunis Negru Rosu* Verde* Mierlei**
Volum efectiv (m®)|  1955(*,**) 489966 15635 12852 1727 132 1605
Actual volume 2002 488675 12808 9601 1788 159 1318
Colmatat / (m?) 1291 2827 3251 61 27 287
Silted (%) 0.26 18.08 253 -3.53 -20.45 17.88
Rata medie / (m?) 27.47 60.15 69.17 -1.36 0.6 13.05
Average rate (%) 0.01 0.38 0.54 -0.08 -0.45 0.81

*1957; ** 1980

The variation of certain physical-chemical
parameters: temperature, pH, dissolved oxygen etc.,
which register most spectacular evolutions in the
case of Ursu Lake, depends on the distribution of
salinity (Fig. 4).

Moreover, the heliothermy phenomenon, which
has uncommon proportions, being present during the
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De distributia salinitatii depinde variatia celorlalti
parametri fizico-chimici: temperatura, pH, oxigen
dizolvat etc., care, in cazul Lacului Ursu, inregistreaza
evolutii dintre cele mai spectaculoase (Fig. 4).

De altfel, fenomenul helioterm de o amploare mai
rar intalnitd, ce este prezent pe toatd durata sezonului
cald si perceptibil in sezoanele de tranzitie, alaturi de



entire hot season and perceptible during the
transitional seasons, as well as the quality of the
salty water, of the therapeutic mud and of the
microclimate, which is highly favourable, have
made Sovata a famous spa.

calitatea apei sarate, a namolurilor terapeutice si a
microclimatului deosebit de favorabil au adus faima
statiunii Sovata.
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Fig. 4. The dependence of temperature, pH, and dissolved oxygen on the vertical variation of salinity in Ursu Lake /
Dependenta temperaturii, a pH-ului si a oxigenului dizolvat de variatia salinitatii pe verticala in Lacul Ursu

The most important life form adapted to waters
with high and variable salinity is Artemia salina (Fig.
5), a primitive Arthropod of the class Crustacea, the
subclass Branhiopoda (with the limbs transformed
into gills). This arthropod always swims on its back
(with its limbs up), the movement of he lamelary
limbs producing a water current that flows on a
channel situated on the ventral side. It reproduces
through cysts and it is very resistant in unfavourable
conditions (drought, frost etc.).

The existence of these arthropods in the salty
lakes basins has great importance, due to the fact
that their dead bodies form, through bacterial
decomposition, the sapropelic mud with active
mineral components, which gives it a remarkable
therapeutical value.

Moreover, these organisms secret a feminine
hormon, called folliculin, and its presence in the
lake’s water and mud recommend their use in the
treatment of certain gynecological disorders.

Measures for the sustainable capitalization of
the salt lakes’ potential

The declaration of Ursu Lake and of the
shrubbery on the salty lands as nature reserves
(order 65/3.03.1970); through the promulgation of
the Law No. 5/2000 concerning the approbation of
the Plan for the arrangement of the national
territory, Section III — Protected areas, position
2636, it becomes area of national interest. The
present administrators of the reserve are S.C.
Balneoclimaterica Sovata for Ursu Lake and Sovata
Forest Ward for the shrubbery around the lake.

Cea mai importantd forma de viatd adaptata apelor
cu salinitate mare si variabild este Artemia salina (Fig.
5), un Artropod primitiv din clasa crustaceelor,
subclasa Branhiopoda (cu picioarele transformate in

Fig. 5. Artemia salina

branhii). Aceasta inoatd intotdeauna pe spate (cu
picioarele in sus), migcarea picioarelor lamelare
generand un curent de apa care se scurge pe un sant de
pe fata ventrala.

Se reproduce prin chisturi, fiind foarte rezistent la
conditii neprielnice (seceta, inghet etc.).

Existenta lor in bazinele lacurilor sdrate prezinta o
mare importanta, deoarece cadavrele de Artemia, prin
descompunere  bacteriana  formeazd  namolul
sapropelic cu componenti minerali activi care fi
confera o valoare terapeutica deosebita.

De asemenea, aceste vietuitoare secreta un hormon
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The establishment of a hydrogeological
protection perimeter that includes the lakes and
covers a surface of 1.636 sq. km; in the purpose of
the hydrogeological, as well as the biological
protection, it has been banned to discharge
pesticides, detergents or oil products within this
perimeter.

The relatively short lenght of the balneary
activity program — six hours every day, divided
into two intervals, the first between 9% and 13%
and the second between 15° and 18%. The
treatment is strictly forbidden between 13% and
15%, this measure being taken so that the thermal
and haline stratification could be renewed.

The careful supervision of the swimmers; the
persons who produce a turbulent mixture of the
waters or those who ,practice jumps” in the lake
are immediately warned. The lake is divided into
two sectors, only the south-western half being used
for balneary activities, while the northern sector is
reserved to the extraction of the therapeutical mud
and to the preservation of the specific phenomena
and processes.

For the protection and the rational use of the
mud deposits, an official notice is solicited at the
beginning of every year; the notice includes an
estimation of the quantity of therapeutic mud that is
to be used in the course of the year. The mud
reserves that are available in the lake, as well as
their formation and renewal period are taken into
account. The administrator has to solicit another
notice if the quantity estimated at the beginning of
the year does not cover the necessary for the
current year, the exploitation being continued only
if this new approbation is obtained.

The recovery of 95 per cent of the salty waters
used within the treatment bases. About 40,000
cubic m of salty water are extracted during a year
with the help of a pump that has the strainer
mounted at a depth of 0.9 m. After its use in the
therapeutical process, the water is evacuated and
transported back into Ursu Lake. Then, the tubs are
washed and desinfected, but the waste water
resulted from this process cannot be introduced into
the lake, being evacuated into the sewerage
network of the city. This problem was solved
through a system of faucets that are mounted
behind the siphon of the bath tub; by handling the
faucets, the waste water arrives in the sewerage
pipes. Unfortunatelly, this installation is quite
recent; in the past, the quantity of water returned
into the lake was much more important than the one
actually extracted, this water also having different
properties after utilisation (being much diluted).

The recovery of the mud, after performing the
medical procedures. A volume of 450-500 cubic m
of mud is exploited every year, on the average, the
recovery degree being of 95 per cent. As it has
been mentioned, Ursu Lake is the only source of
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feminin numit foliculina, iar prezenta acestuia in apa
si namolul lacului recomanda utilizarea lor in tratarea
unor afectiuni ginecologice.

Masuri in vederea valorificirii durabile a
potentialului lacurilor sarate

Declararea Lacului Ursu si a arboretelor de pe
sdraturi ca  rezervatii  ale naturii  (ordinul
65/3.03.1970), iar prin promulgarea Legii nr. 5/2000
privind aprobarea Planului de amenajare a teritoriului
national, Sectiunea a Ill-a — Zone protejate, pozitia
2636, devine zona de interes national. Administratorii
actuali ai rezervatiei sunt S.C. Balneoclimaterica
Sovata pentru Lacul Ursu si Ocolul Silvic Sovata
pentru arboretele din jurul lacului.

Instituirea  unui  perimetru  de  protectie
hidrogeologica ce se intinde in jurul lacurilor pe o
suprafatda de 1,636 km?, 1n care, cu scopul protectei
hidrogeologice in primul rand, dar si biologice,
microbiologice, chimice, s-au interzis deversarile de
pesticide, detergenti sau produse petroliere.

Durata relativ redusa a programului de balneatie
— zilnic sase ore, impartite in doud intervale, primul
intre orele 9 — 13% iar cel de-al doilea intre 15% —
18%. Balneatia este strict interzisa intre orele 13% —
15%, masurd instituitd cu scopul refacerii stratificatiei
termice si haline.

Supravegherea  atentd a  scaldatorilor i
atentionarea imediata a celor care produc un amestec
turbulent al apelor sau ,,exerseaza sariturile” in lac.
Impartirea lacului in doud sectoare, pentru balneatie
fiind folosita doar jumatatea sud-vestica, in timp ce
sectorul nordic este rezervat extractiei namolului
terapeutic si conservarii fenomenelor si proceselor
specifice.

In vederea protectiei si utilizarii rationale a
zacamintelor de namol, la inceputul fiecarui an se
solicita aviz de exploatare a namolurilor terapeutice in
care se estimeaza cantitatea ce urmeaza a fi utilizata in
cursul anului. Se tine seama de rezervele de namol
disponibile in lac si de perioada de formare si
regenerare a acesteia. Administratorul este obligat sa
solicite un alt aviz in cazul in care cantitdtile estimate
la inceputul anului nu acopera necesarul pentru anul in
curs, exploatarea continuand doar in cazul obtinerii
acestei noi aprobari.

Recuperarea apelor sarate utilizate in cadrul
bazelor de tratament in proportie de 95%. In cursul
unui an se extrag In medie cca. 40 000 m3 de apa
saratd cu ajutorul unei pompe cu sorbul montat la 0,9
m adancime. Dupd utilizarea in procesul terapeutic
apa saratd este evacuatd si condusda inapoi In Lacul
Ursu. Apoi cazile sunt spalate si dezinfectate, dar
aceste ape uzate rezultate nu mai pot fi introduse in
lac, ele fiind evacuate in canalizarea menajera a
orasului. Aceastd problema a fost rezolvata printr-un
sistem de robinete montate dupa sifonul cazii de baie
prin manevrarea carora apele uzate ajung in
conductele de canalizare. Din pacate aceasta instalatie



sapropelic mud for the treatment bases, the other
lakes being in preservation.

The reduction of the high consumption. We can
consider that this principle is applied ex officio. It
suffices to compare the statistics realized until 1989
with those characteristic of the post-1989 period,
which show a drastic drop of the number of
tourists, even a reduction at about 50 per cent.

Before 1989, during the season (July - August),
the accomodation base was occupied at about 95
per cent, while, at the present, the value hardly
arrives at 50 per cent. 15,000 patients received
balneary and gynecological treatment before 1989,
while, at present, their number is of about 5,000.

Tourist marketing. The statistic figures show
that the tourist circulation reaches a maximum
between 15 July and 1 September, when the water
of the lakes is also used in the treatment bases. In
order to reduce the summer pressure on the lakes,
the treatment bases function during the entire year
and offer financial facilities off-season.

Research activity. There is still an interest
concerning the above-mentioned principle, but the
intensity of the regularly programmed research
declined in the last years. Thus, until 1997, there
was a hydrometrical station on the border of Ursu
Lake, which monitored a series of parameters: the
precipitation, the evaporation on the lake — there
was a floating evaporimeter serving this purpose -,
the water level at the surveyor’s rod, the water
temperature and salinity, the flow capacity of the
in-going and out-going water courses etc. At
present, sporadic observations are realised on the
water temperature at Ursu Lake and mud samples
are sent to be analysed at the Physical Medicine,
Balneoclimatology and Medical Recuperation
Institute.

Programs to inform the tourists. Even if Ursu
Lake is renowned in Romania and even abroad,
advertising has not been neglected by its present
administrators. The means of information of the
tourists are diversified, starting from advertising
folders, to Web pages on the Internet, which can be
accessed all over the world, fact proved by the
tourists who arrive at the lake from afar (Australia,
Asia, America).

The accomodation possibilities offered by
Sovata Spa are diverse and of high quality. For
example, the Sovata Hotel ***, located near Ursu
Lake.

General endowments: rooms with view over the
lake, air conditioned rooms, smoking rooms or
antiallergic rooms, restaurant, summer terrace, bar,
coffee bar, conference room, elevator, drugstore,
sauna, covered swimming pool, strongbox, 156
double rooms, 6 suites.

Room endowments: double rooms — bathroom,
balcony, phone, satellite television, minibar, hair
drier; suite - 2 double rooms, bathroom, balcony,
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este destul de recentd, in trecut cantitatea de apa
returnatd in lac era mult mai mare decat cea extrasa,
ea avand si proprietati diferite dupd utilizare (mult
diluata).

Recuperarea  namolului  dupd  efectuarea
procedurilor medicale — se exploateaza, in medie, un
volum de 450-500 m3 namol terapeutic pe an, gradul
de recuperare fiind de 95%. Dupa cum s-a vazut,
Lacul Ursu este singura sursda de namol sapropelic
pentru bazele de tratament, celelalte lacuri fiind
trecute in conservare.

Reducerea supraconsumului. Putem considera ci
acest principiu se aplica din oficiu. Este suficient sa
comparam statisticile din perioada pana in 1989 cu
cele de dupa acest an, care aratd o scadere drasticd a
numarului de turisti, chiar o reducere aproape la
jumatate a acestora.

Daca inainte de anul 1989 gradul de ocupare al
bazei de cazare era in sezon (iulie-august) de 95%, in
prezent se ajunge cu greu la 50%. Numarul pacientilor
ce beneficiau de tratament balnear si ginecologic: 15
000 anual, Tnainte de 1989 si circa 5 000 in prezent.

Marketing turistic. Cifrele statistice aratd ca
circulatia turisticd atinge un maxim in perioada 15
iulie — 1 septembrie, cand apele lacurilor sunt utilizate
atat prin balneatie cat si In cadrul bazelor de
tratament. Pentru a micgora presiunea asupra lacurilor
din perioada estivala, bazele de tratament oferd
servicii in tot cursul anului si facilitdti financiare in
extrasezon.

Efectuarea de cercetari. Nu se poate spune ca nu
existd interes in ceea ce priveste principiul enuntat
mai sus, ci doar cd intensitatea cercetarilor cu program
regulat a scazut in ultima perioada. Astfel, panad in
anul 1997 exista o statie hidrometrica pe malul
Lacului Ursu 1n cadrul céareia se urmareau o serie de
parametri: cantitatea de precipitatii, evaporatia de pe
lac — 1n acest sens existdnd o plutd evaporimetrica -,
nivelul apei la mird, temperatura si salinitatea apei,
debitele imisarilor si emisarilor etc. La ora actuala se
fac observatii sporadice asupra temperaturii apei
Lacului Ursu si sunt trimise probe de ndmol spre
analiza la Institutul de Medicind  Fizica,
Balneoclimatologie si Recuperare Medicala.

Programe de informare a turistilor. Chiar daca
Lacul Ursu este renumit in tard si chiar in strdinatate,
aspectul publicitdtii nu a fost neglijat de
administratorii actuali ai acestuia. Mijloacele de
informare a turistilor sunt diversificate, pornind de la
pliante publicitare pana la pagini Web pe Internet,
care pot fi accesate din orice colt al lumii, dovada
turistii care ajung aici din cele mai indepartate locuri
(Australia, Asia, America).

Locurile de cazare oferite de Statiunea Sovata sunt
diverse si de calitate superioard. Spre exemplu
Hotelul Sovata *** situat In apropierea Lacului Ursu.

Dotari generale: camere cu vedere la lac; camere
cu aer conditionat; camere pentru fumdtori sau
antialergice, restaurant, terasa de vara, bar de zi, café



1957 spring — 1968 economic reform

The interval between 1957 and 1968 was an
important period during the cold war, symbolized by
the building of the Berlin Wall. Politic statements
mention human rights and say that without
improvement there will be no negotiations over
other issues. The situation changed only in the
1980°s with growing economic ties between the bi-
polarized world and the question of human rights.

The entry of the Russian troops in 1956, the
political punishments after the revolution'’ and the
increasing physical isolation caused more hardship
as defection and illegal migration from the country
increased. People who left the country forfeited their
citizenship, houses were seized, returning family
members were kept under observation because of
possible contact, the hope of returning seemed
impossible. Most of the emigrants had a good life
abroad, although dogged by homesickness. As a
Dutch proverb says: “a tree planted into foreign land
never blossoms so beautiful as at home”. As the
political situation changed and the borders became
traversable, the number of people visiting home and
that of pensioners repatriating increased.

1969-1974

As chart 1 shows, the negative migration
balance after 1956 was replaced by a positive one
by the middle of 1970’s. The illegal outflow was
permanently bigger than the legal one. Data do not
accurately reflect the changes in the economic and
political situation. The official statistics did not
reflect the reality of mobility, as officially the limit
was around 2,000 persons per year. The legal out-
and inflow of families was largely down to certain
countries, making it possible for women or men to
get married there. For example, women preffered to
move to Germany, and men to Hungary following
the marriage; Russian women also wanted to settle
down in Hungary because of a higher living
standards. For many centuries, the influx statistics
showed a high number of women over 30, which
may also indicate fictitious marriages (Rédei 1993).
During this period, Hungarians registered a high
number of divorces.

At the end of this period — when the Hungarian
economic reforms began - the global oil crisis also
began. During this time, a certain opening and
permeability  began, “Gulyas communisms”,
meaning that a high life standard diminished the
desire to emigrate. During this period, Hungarians
missed the opportunity to join in the labor force
vacuum that was generated by the oil-crisis. Late
Italian, Yugoslavian and Spanish workers who had
migrated, returned home because of the economic
recession and opened up their own businesses, this
offered wide possibilities during another economic

Primavara lui 1957 — reforma economici din 1968

Intervalul 1957-1968 a reprezentat o perioada
importantd in cadrul razboiului rece, simbolizat de
construirea Zidului Berlinului. Declaratiile politice
mentioneaza drepturile omului i afirma ca, fara
imbunatatiri, nu vor exista negocieri asupra altor
probleme. Situatia s-a schimbat doar 1n anii 1980,
odata cu legaturile economice tot mai accentuate intre
lumea bi-polara si cu problema drepturilor omului.

Intrarea trupelor rusesti, in 1956, sanctiunile
politice de dupa revolutie" si izolarea fizici tot mai
pronuntatd au cauzat tot mai multe suferinte pe
masurd ce solicitarile de azil politic si emigrarile
ilegale s-au inmultit. Cei care au pardsit tara si-au
pierdut cetatenia, casele au fost confiscate, membrii
familiilor care se intorceau erau tinuti sub observatie
din cauza posibileleor contacte, speranta de intoarcere
parea imposibila. Cea mai mare parte a emigrantilor
duceau o viata buna peste hotare, desi dorul de casa 1i
chinuia. Asa cum spune un proverb olandez: ,,un
copac plantat in pamant strdin nu infloreste niciodata
la fel de frumos ca acasd”. Pe masurd ce situatia
politica s-a schimbat iar granitele au putut fi
traversate, a crescut si numarul celor care 1si vizitau
casa si cel al pensionarilor care se intorceau in patrie.

1969-1974

Dupa cum se observa din tabelul 1, bilantul migratoriu
negativ de dupa 1956 a fost inlocuit de catre unul pozitiv
catre mijlocul anilor 1970. Numarul emigrantilor ilegali a
fost permanent mai mare decét cel al emigrantilor legali.
Datele nu reflectd cu precizie schimbarile survenite in
situatia economica si politica. Statisticile oficiale nu au
reflectat realitatea mobilitatii, in conditiile in care, oficial,
limita era de aproximativ 2.000 persoane pe an. Emigratia
si imigratia legala a familiilor era destul de scazutd in
anumite state, cea ce oferea posibilitatea femeilor si
barbatilor sa se casatoreasca acolo. Spre exemplu, era de
preferat ca femeile sa se mute In Germania iar barbatii sa
se mute in Ungaria dupa casatorie; de asemenea, femeile
din Rusia doreau si se stabileascd in Ungaria datorita
conditiilor de viatd mai bune. Timp de mai multe secole,
statisticile referitoare la imigranti au prezentat valori mari
ale populatiei feminine cu varste de peste 30 de ani, ceea
ce poate indica si casatorii fictive (Rédei 1993). In aceasta
perioadd, In Ungaria s-a inregistrat un mare numér de
divorturi.

La finalul acestei perioade — odatd cu inceperea
reformelor economice in Ungaria — a debutat si criza
globala a petrolului. In acest timp, a aparut o anumita
deschidere si permeabilitate, ,,Gulyds communisms”,
insemnand cd standardul de viatd ridicat nu a indus
dorinta de a emigra. Pe parcursul acestei perioade,
populatia maghiara nu a avut ocazia de a lua parte la
vidul de fortd de muncd generat de criza petroliera.
Muncitorii italieni, iugoslavi i spanioli care emigrasera
s-au intors acasa din cauza recesiunii economice $i au

3 Aaffecting not only the ones participating in the revolution but also those returning home.
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boom, when workers from Turkey and other Middle
East countries participated.

insemnate pe parcursul unei alte perioade de inflorire
economicd, cand muncitori din Turcia si din alte state
ale Orientului Mijlociu au participat.

Table no. 1/ Tabelul nr. 1

International population changes in Hungary 1963-1992/
Schimbarile miscarii migratorii internationale ale populatiei din Ungaria 1963 1992

Year/ Arrivals/Sosiri Out migrants/Plecari Balance/
Anul | Refugees/ | Immigrants/ | Returnees/ Total/ Legal/ Illegal/ Total/ Bilant
Refugiati Imigranti | Pers. intoarse Total Legal Ilegas Total
1963 - 1130 - 1130 2344 687 3031 -1901
1964 - 1256 - 1256 2633 2392 5025 -3 769
1965 - 792 - 792 1848 3393 5241 -4 449
1966 - 674 - 674 1865 2188 4053 -3379
1967 - 617 - 617 2116 1817 3933 -3316
1968 - 644 - 644 1928 2236 4164 -3520
1969 - 583 - 583 1954 3 068 5022 -4 439
1970 - 767 - 767 2369 3718 6087 -5 320
1971 - 839 - 839 2 020 3517 5537 -4 698
1972 - 979 - 979 2240 3364 5 604 -4 625
1973 - 1588 605 2193 2335 2 891 5226 -3033
1974 - 1508 589 2097 2312 2176 4488 -2 391
1975 - 1572 827 2399 2456 1 541 3997 -1598
1976 - 1687 800 2487 2259 1 660 3919 -1432
1977 - 2001 629 2 630 2229 1858 4087 -1457
1978 - 1994 735 2729 1987 1 805 3792 -1063
1979 - 1958 773 2731 1788 2614 4402 -1671
1980 - 1912 680 2592 1898 4 657 6555 -3 963
1981 - 1487 746 2233 1839 4108 5947 -3714
1982 - 1326 865 2191 1637 2616 4253 -2 062
1983 - 1 880 987 2 867 1490 2239 3729 - 862
1984 - 318 1029 1347 1349 2136 3485 -2 138
1985 - 112 945 1057 1301 2584 3 885 -2 828
1986 - 147 907 1054 1281 3295 4576 -3522
1987 - 1239 916 2 155 1 466 4923 6389 -4 234
1988 12173 5774 1358 19 305 6 689 3 506 10 195 9110
1989 17 448 10 180 901 28 529 11835 - 11 835 16 694
1990 18 283 17129 2 041 37453 11271 - 11271 26 182
1991 54 693 20 500 2235 77 428 5376 - 5376 72 052
1992 64 202 14013 1993 80 208 4594 - 4594 75614
total 166 799 96 606 20 561 283 966 55633 70 989 126 622 157 344

Source: Data were collected by the author from the Hungarian Ministry of Interrior/

Sursa: Datele au fost primite de autor de la Ministerul de Interne al Ungariei

1975-1984

In the late 1970’s, a critical situation emerged
due to the economic difficulties created by the
oil-crisis and by Hungary’s appetite for
international financial credit. These factors did
not have an impact on the number of emigrants.
The reason was presumably the increase in travel
opportunities; the ability to get more information
(TV, two-way tourism) partially satisfied people.
A lively East-East movement was typical; the
“shuttle migration” was marked by petty trader
activity. The population could feel a provisional
material improvement and had the chance to
compare neighboring countries. The phrase
“Hungary, the most cheerful barrack™ originates
in this period, when there were consumer goods
shortages.
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1975-1984

in a doua parte a anilor 1970 a aparut o situatie
critica datorita dificultatilor economice create de
criza petroliera i de apetitul Ungariei pentru
credite financiare internationale. Acesti factori nu
au avut impact asupra numarului de emigranti.
Probabil ca motivul a fost reprezentat de cresterea
mare de informatii (TV, turismul in ambele
sensuri) a multumit partial populatia. O intensa
migcare Est-Est era tipica; ,miscarea de du-te,
vino” era marcata de marunte activitati comerciale.
Populatia putea simti o imbunatitire materiald
provizorie si avea sansa de a compara tarile
invecinate. Expresia ,,Ungaria, cea mai veseld
cazarmd” 1isi are originea in aceastd perioada,
caracterizata prin lipsa bunurilor de consum.



The 1968 reform and the experiences of petty
traders contributed to the market economy formed
in the 90’s. During this period there were tight
restrictions on the amount of currency allowed for
traveling (the sum gradually increased), but
everybody supplemented it, mainly unofficially.
The number of immigrants did not rise, because
most people moved within the continent, having
the possibility to return within certain time limits
or without time limits. In Hungary, there is a valid
act since 1992, saying that if one is staying for
more than three months abroad, this fact must be
reported to the authorities. Social benefits did,
however, bring a significant difference regarding
this issue. During this period, the rearrangement
of the nationality movements, according to
Diasporas or to economic advancement, was
typical. In Hungary, the number of qualified labor
increased, making the country a beneficiary of the
migration process.

1985-1992

This period was the second great epoch of local
migration. Hungary was encircled by countries
with continuous crisis and conflicts, so that it
joined the international population movements
and, moreover, it became recipient of emigrants
and refugees.

In October 1989, Hungary adopted the Geneva
Convention. Ten years later it signed the ‘b’ part —
related to mass migration and refugees, removing
geographic limitations on refugees. Hungary
would allow the reception of refugees from
outside Europe.

New processes began during this period, such
as:

e Mass migration and refugees processing

e The former sending country became a
receiving country, with a new title-“Ellis Island”"

e 1956 refugees returned to Hungary

e The global migration flow began to cross
Hungary

e Worsening qualification composition since the
80’s, the highly qualified workers having already
left

e High unemployment rate

e Ethnic Hungarians came from Romania

e The age structure is getting younger

e The migration decision of refugees was not as
conscious as the one of those settling outside the
country.

Half of the arriving people chose Budapest and
its surroundings as first place of residence. A lot of
emigrants settled down near the eastern border of
Hungary staying close to their former homes. There
was a great proportion of immigrants/refugees
applying for Hungarian citizenship.

4 published in Der Standard in March 1993.

98

Reforma din 1968 si experienta micilor
comercianti au contribuit la realizarea economiei de
piatd in anii 1990. Pe parcursul acestei perioade au
existat restrictii cu privire la sumele de bani
permise pentru calatorii (sumele au crescut treptat),
insa toata lumea le suplimenta, in general in mod
neoficial. Numarul imigrantilor nu a crescut,
datorita faptului ca cea mai mare parte a oamenilor
s-au mutat in cadrul continentului, avand
posibilitatea de a se intoarce intr-un anumit interval
ori fara limitd de timp. Ungaria dispune de un
document valabil din 1992, prin care se afirma ca
daca o persoana ramane pentru mai mult de trei luni
peste hotare trebuie sa informeze autoritatile.
Oricum, ajutoarele sociale au avut un rol
semnificativ in aceasta situatie. Tipicd pentru
aceastd perioada era reanjarea migcarilor nationale
in functie de Diaspora sau de progresul economic.
Forta de munca calificatd din Ungaria a crescut, tara
devenind un beneficiar al procesului migratoriu.

1985-1992

Aceastd perioada a reprezentat cea de a doua
mare epocad a migratiei locale. Ungaria era
inconjuratd de tari cu permanente crize si conflicte,
astfel ca s-a aldturat miscarilor internationale de
populatiei, si mai mult, a devenit primitor de
refugiati si emigranti.

In octombrie 1989, Ungaria a adoptat Conventia de
la Geneva. Zece ani mai tarziu, a semnat partea ,,b”—
legatd de migratia in masa si de refugiati si inlaturarea
restrictiilor geografice pentru refugiati. Ungaria va
permite primirea de refugiati din afara Europei.

in aceasti perioadd au inceput noi procese,
precum:

e Migrarea in masd si aplicarea formalitétilor
pentru refugiati

e Fostul stat emitator a devenit receptor, purtand
un nou titlu-,,Insula Ellis”"*

e Refugiatii din 1956 s-au intors in Ungaria

e Fluxul migratoriu global a Inceput s traverseze
Ungaria

e Inrautitirea structurii dupa gradul de calificare
incepdnd cu anii 80, forta de munca superior
calificata fiind deja plecata

e Ratd mare a somajului

¢ Etnici maghiari au venit din Roménia

e Creste ponderea tinerilor in cadrul structurii pe
grupe de varsta

¢ Decizia refugiatilor de a migra a fost mai putin
constienta decat a populatiei stabilite in afara tarii

Jumatate dintre cei sositi au ales Budapesta si
imprejurimile acesteia ca prim loc de resedinta.
Numerosi emigranti s-au stabilit in apropierea
granitei estice a Ungariei, ramanand aproape de
locurile de origine. Exista un procent insemnat de
emigranti/refugiati care solicitau cetdtenia maghiara.



The legal situation for granting Hungarian
citizenship was murkey. Institutional and
legislative criteria were not established, so that
existing migrant nationalities (i.e. the Chinese)
used the confusion of this gap to settle down in
Hungary. That caught us in the middle of
European politic interest as an eastern channel,
without any experience. The fact that Hungary
preferred the admission of persons with
Hungarian nationality on an ethnic basis further
caused tension in the international immigration
debate."

Border opening in August 1989 was a political
decision that occured in cooperation with the
government in Moscow. In 1990 Hungary had a
“no visa” relationship with 70 countries; this
included several South-American countries. The
Chinese were the first to take advantage of the
situation and in 1992 Hungary already had
100,000 Chinese living in Hungary.'® In 1991 and
1992 the number of refugees and asylum seekers
exceeded 150,000, which meant a significant
burden for the country, with economic
difficulties. International organizations and most
European states gave humanitarian support, with
the unconcealed intention of keeping the refugees
here. Remarkably high proportions (70%) of the
refugees arriving in the 1990s  were
accommodated by Hungarian families, thereby
avoiding refugee camps.'’

In the early 1990’s, the outflow was very low,
showing that it was not legal barriers but the lack
of ability that hindered Hungarians from moving
to another country.'®

The so-called “eastern migration channel”
flowing through Hungary, formed a main route
for migrants coming from other continents.
Today, we are facing again the same challenges
as during the previous decades, namely that
economic migrants from the western labor
market are the persons arriving from Asia and
Africa.

Nowadays, it can be seen that capital,
products and services are all more liberalized
than the labor force itself.

The world remembers 1956 as a sign of
freedom, courage and international solidarity. A
small nation was the impetus of great global
changes, as it was in the 1990s, by breaking the
bipolar world.

Situatia legala 1n legaturd cu acordarea
cetateniei maghiare era foarte neclara. Criteriile
institutionale si legale nu erau stabilite, astfel ca
nationalititile prezente (chinezii) au folosit
confuzia acestui gol pentru a se stabili in
Ungaria. In mijlocul interesului politic european,
acest fapt ne-a transformat intr-un canal estic,
fara nici un fel de experienta. Faptul ca Ungaria a
preferat admiterea persoanelor de nationalitate
maghiard pe baze etnice a cauzat tensiuni
suplimentare in cadrul dezbaterii internationale
cu privire la imigratie'”.

Deschiderea granitelor, in 1989, a reprezentat
o decizie politica realizatda in colaborare cu
guvernul de la Moscova. In 1990 Ungaria avea o
relatie de tip ,,fara vize” cu 70 de state, printre
care unele tari din America de Sud. Chinezii au
fost primii care au profitat de situatie, astfel ca in
1992 100.000 chinezi traiau in Ungaria'®. in 1991
si 1992 numairul refugiatilor si al celor care
cereau azil era mai mare de 150.000, ceea ce
reprezenta o povard serioasd pentru tard, cu
dificultati economice. Organizatiile internationale
si cea mai mare parte a statelor europene au
acordat ajutor umanitar, cu intentia vaditd de a-i
mentine pe refugiati aici. O foarte mare parte
(70%) dintre refugiatii sositi in anii 1990 erau
gazduiti de catre familii maghiare, evitand asadar
taberele de refugiati'’.

La inceputul anilor 1990, emigratia avea valori
foarte reduse, dovedind faptul cd nu barierele
legale, ci lipsa capacitatilor ii impiedica pe
maghiari si se mute intr-o alta tara'®.

Asa-numitul ,,canal estic de migratie”, care
trecea prin Ungaria, forma o cale principala
pentru emigrantii ce proveneau de pe alte
continente. In prezent ne confruntim cu aceleasi
provocari ca si pe parcursul decadelor precedente
si anume faptul cd migrantii economici de pe
piata vestica a fortei de munca sunt cei sositi din
Asia si Africa.

Se poate observa ca, in prezent, capitalul,
produsele si serviciile sunt mai liberalizate decat
insdsi forta de munca.

Lumea 1si aminteste anul 1956 ca un semn de
libertate, curaj si solidaritate internationald. O
natiune micd a reprezentat stimulul unor mari
schimbari globale, asa cum s-a intdmplat in anii
1990, prin destramarea lumii bipolare.

5 My Jozsef Antal, Hungary’s minister president following the first firee elections said several times that he would like to be the leader of
15 million Hungarians what brought up historic times and the emergence of border modifications.

1% published in Der Standard in March 1993.

7 The openness and solidarity was refered to when in 1956 the world received the Hungarian emigrants.

'8 Rudolf H. wrote an article asking why don’t they come?
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THE SPATIAL STRUCTURE OF HEALTH INEQUALITIES IN EUROPE

STRUCTURA SPATIALAA INEGALITATILOR STARII DE SANATATE iN EUROPA

Annamaria UZZOLI!

Abstract: In 2005 the average life expectancy at birth was 80.5 years in Sweden and Switzerland, but only 65.7 years
in Moldova, that is to say there is approximately 15 years difference in life chances the European continent.
Considering these data, there are significant mortality differentials between the western half of Europe and the post-
socialist countries. In this research project more than 40 European countries were classified into three groups: Western
European countries, CEE as 10 new members of EU and the other post-socialist countries. The main object was to
compare the health inequalities between these groups. The study is based on the latest mortality statistics like infant
and adult mortality rate, average life expectancy at birth, mortality rate by selected main groups of death causes etc. In
conclusion there is an extreme site in health status among European countries. For instance diseases of circulatory
system or tuberculosis mortality and death causes of suicide stand for the highest rates in Central and Eastern
European countries. Even so, the Western European countries also have an unfavourable position aside malignant
neoplasms mortality. Thus, health inequalities in Europe are mostly influenced by health-related quality of life: life
conditions, life-style and health-behaviour.

Key words: health inequalities, spatial structure, European countries, mortality, health geography

Cuvinte cheie: inegalitati ale starii de sanatate, structura spatiala, state europenen, mortalitatea, geografie medicala.

Introduction

While in the advanced capitalist countries, recently
health preserving, and health conscious lifestyle has become
an integrated part of the everyday values, in the countries of
Central and Eastern Europe the processes of the post-
socialist transformation led to further deterioration of health.
The extremely bad morbidity and mortality situation in this
part of Europe is almost unparalleled among the countries of
the world. The worst health status can be detected in the
former states of the Soviet Union, which is so similar to the
health status situation of the developing countries. Thus, in
some of these countries, life expectancy is even higher than
in the countries of Eastern Europe.

The aim of this study is to put the health inequalities
in an international context and to compare the state of
health among European countries. I also aim at presenting
and explaining the socio-spatial inequalities in the state of
health, and to give a short survey of the international
scientific literature. The primary objective of the research
is to interpret the changes having occurred in the general
state of health and its spatial structure, so I do not intend
to deal with spatial inequalities of the health care system
in Europe. In the empirical chapters of the study I look for
the answer to the following comprehensive questions:

1. What is the degree of deterioration of health in Central
and Eastern Europe compared to the degree typical of the
advanced capitalist countries in Western Europe?

2. Which regions of Europe can be typified with the
best and the worst general state of health?

3. How did the socio-economic transformation affect

Introducere

in timp ce in statele capitaliste avansate se pune tot
mai mult accentul pe modul de viata sandtos ca una din
valorile de baza ale societatii, in statele din Europa
Centrald si de Est, procesele transformarii post-
socialiste au dus la accentuarea deteriorarii starii de
sanatate. Situatia grava a morbiditatii si mortalitatii in
aceastd parte a continentului este fara precedent in lume.
Cele mai proaste conditii se intdlnesc in tarile din fosta
Uniune Sovieticd, situatia fiind foarte asemanatoare cu
cea din statele in curs de dezvoltare. Astfel, in unele din
aceste tari, speranta de viata este chiar mai mare decat
in statele din Europa de Est.

Scopul acestui articol este de a prezenta inegalitatile
starii de sanatate in context international si de a
compara starea de sdnatate din statele europene. Studiul
prezintd si explica inegalitétile socio-spatiale ale starii
de sanatate, facand si o scurtd prezentare a literaturii
internationale de specialitate. Obiectivul major 1l
constituie interpretarea schimbarilor ce au avut loc in
starea generald de sdnatate §i structura sa spatiald, si nu
a inegalitatilor spatiale ale sistemului medical din
Europa. in primele capitole ale studiului, se raspunde la
urmatoarele Intrebari importante:
estul Europei comparativ cu situatia caracteristica statelor
capitaliste avansate din Europa de Vest?

2. Care regiuni din Europa pot fi clasificate ca avand cea
mai buna si cea mai rea stare de sanatate?
3. In ce mod a afectat transformarea social-economici

' Eétvés Lordnd University, Faculty of Science, Centre of Geography, Department of Regional Geography, H-1117 Budapest,
Pazmany P. stny. 1/C, Hungary (annamaria.uzzoli@gmail.com). The study is supported by OTKA (PF63859)
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the change in the general health state and health-related
quality of life in reformer countries?

The applied methodological tools are matched with the
character and topic of the chapters: the explanatory method is
used in the review of the literature, the comparative method is
applied in the chapters on mortality statistics, finally analytical
tools are used in the chapters showing and explaining the
spatial inequalities of health state in Europe. The empirical
parts of the study are based on quantitative data analysis,
primarily statistics of mortality. For these aspects of
examination, the data base was taken from the UN WHO
accessible data source (www.who.int). The spatial units of the
research examine only the national (country) level. The
temporal scale embraces primarily the first years of the 21st
century, the analysed data are mainly based on the period after
2000.

The outcome of this research project can be used in
practical planning tasks as background material. On the
other hand, the comparative study can help conceiving
preventive health programmes and health planning for
European (sub)regions.

Review of the literature

Three aspects are considered in the theoretical part
which was prepared on the bases of the literature: firstly,
but very shortly, the operacionalisation means the
explanation of the terminology of health and health
inequalities problem field; secondly, the interpretation of
the international literature involves both the analyses of
the health inequalities and the presentation of the
European trends of mortality rates.

Health is a complete multi-factoral definition; the WHO
defined it as a state of complete physical, mental and social
well-being and not merely the absence of disease or infirmity
(Sigherist 1948). Definitions as health, health status, disease
and mortality have very similar abstractions, the
determinative inequalities can interpret its spatial aspects.
Examining spatial structure it must be given a complement to
make a distinction between inequalities and differences.
Inequality means more than difference, because it contains
socio-spatial contents of value (Nemes Nagy 2000).

Health inequalities can be defined as differences in health
status or in the distribution of health determinants between
different population groups. For example, differences in
mobility between elderly people and younger populations or
differences in mortality rates between people from different
social classes. It is important to distinguish between inequality
in health and inequity. Some health inequalities are attributable
to biological variations or free choice and others are
attributable to the external environment and conditions mainly
outside the control of the individuals concerned. In the first
case it may be impossible or ethically or ideologically
unacceptable to change the health determinants and so the
health inequalities are unavoidable. Secondly, the uneven
distribution may be unnecessary and avoidable as well as
unjust and unfair, so that the resulting health inequalities also
lead to inequity in health (www.who.int). Moreover, health
inequalities not only imply socio or spatial inequalities, but
also socio-spatial inequalities as a whole (Jones - Moon
1987). It is also important to recognise that social inequalities
have spatial aspects that reflect the social context of spatial
inequalities. From the beginning of the 80’s it became a most
studied social problem and research topic, the very first used
as a definition was by Black - Morris - Smith - Tonwsend
(1985) in the well-known “Black Report”. Nowadays health

schimbarile din starea generald de sanatate si calitatea
vietii in statele aflate in tranzitie?

Metodologia aplicata tine cont de caracteristicile si tema
capitolelor: se foloseste metoda explicatiei atunci cand se
prezintd literatura de specialitate, metoda comparatiei
pentru capitolul privind statistica mortalitatii, iar cea
analiticd atunci cand se aratd si se explicd inegalitatile
spatiale ale starii de sdnatate in Europa. Unele parti ale
studiului se bazeazd pe analiza datelor cantitative, 1n
principal statistici ale mortalitatii. Pentru aceasta s-a folosit
baza de date a ONU si OMS, accesibila la adresa
www.who.int. Studiul este condus numai la nivel de tari.
Din punct de vedere temporal, cuprinde in principal primii
ani ai secolului XXI, datele analizate facand referire in
principal la perioada de dupa 2000.

Rezultatele acestui proiect de cercetare pot fi folosite ca
material bibliografic pentru obiectivele practice ale unei
planificdri. Pe de altd parte, studiul comparativ poate
contribui si la intocmirea unor programe de prevenire si
planning pentru regiunile Europei.

Literatura de specialitate

Partea teoretici ia in considerare trei aspecte, fiind
claborata pe baza literaturii de specialitate: mai intai, dar
foarte succint, operationalizarea contribuie la explicarea
terminologiei din domeniul sanatatii si inegalitdtilor starii
de sandtate; apoi, interpretarea literaturii internationale
implica atdt analiza inegalitatilor stdrii de sandtate, cat si
prezentarea tendintelor ratei mortalitdtii in Europa.

Sandtatea poate fi definitd tindnd cont de factori
multipli. OMS o defineste ca stare ce implicd bunéstarea
fizica, mentala si sociala completd, si nu doar absenta bolii
sau infirmitatii (Sigherist 1948). Definitiile sanatatii, starii
de sanatate, bolii si mortalitatii au abstractizari foarte
asemanatoare, aspectele spatiale putdnd fi interpretate
tinand cont de inegalititile ce le determina. in examinarea
structurii spatiale, trebuie sda se facd distinctia intre
inegalitati si diferente. Inegalitatea inseamna mai mult
decat diferenta, petnru ca implicd valori socio-spatiale
(Nemes Nagy 2000).

Inegalitatile sdnatdtii pot fi definite ca diferente ale
starii de sanatate sau ale distributiei factorilor determinanti
exemplu, diferentele de mobilitate dintre populatia
varstnicd si cea tandrd, sau diferentele ratei mortalitatii
dintre persoanele din diferite clase sociale. Este important
sa se faca desosebirea intre inegalitdti si inechitati. Unele
inegalitati ale sanatatii sunt determinate de variatiile
biologice sau alegerile libere, altele de mediul inconjurator
si conditii care nu pot fi controlate de populatie. In primul
caz, ar fi imposibil ori inacceptabil etic sau ideologic sa
schimbi cauzele care influenteaza sandtatea, si ca urmare,
inegalitatile nu pot fi evitate. In al doilea caz, distributia
eterogend poate fi inutild, catalogatd de asemenea ca
injustd sau incorectd, inegalitatile care rezultd de aici
ducénd la inechitati (www.who.int). Mai mult, inegalitatile
legate de sandtate nu implicd numai inegalitatile sociale si
spatale, dar si pe cele socio-spatiale ca un tot (Jones-Moon
1987). Este important sd se recunoascd ca inegalitatile
sociale au aspecte spatiale care reflecta contextul social al
inegalititilor spatiale. Inci de la inceputul anilor 80, a
devenit o problema sociala foarte studiatd si o tema de
cercetare, fiind folosita prima datd ca definitie de cétre
Black-Morris-Smith-Tonwsend (1985) in faimosul Black
report. in prezent, inegalititile de sanitate reprezinti una
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inequality is one of the central concerns of health geography
and its three main themes like disease ecology, health care
delivery, environment and health (Kearns 1993). Many of
health geographers would appear that health is a function both
of individual characteristics and area of residence. The
geography of area effects in ill-health is not defined purely by
its spatial characteristics, but also its social characteristics
(Mitchell - Gleave - Bartley 1998). Papers on health
geography illustrate how new techniques (GIS/HEGIS) and
new concepts (geographical health inequalities) can be
combined to provide an enhanced analysis of a complex
relationship between health and place.

The disciplines of epidemiology, sociology and
geography have historically dominated empirical research on
geographical health inequalities. These inequalities
researches continue to be determinated by biomedical,
disease-orientated definitions of health. In this article I am
also on that way to attend this theory, but I would like to use
the concept of regional research study. Among the
examination levels of health inequalities on environmental
perspectives (Elliott 1993) as cellular, individual, local,
regional, national, international and global it will be shown
regional inequalities on based national data in the
international context. The geography of area effects in ill-
health is not defined purely by its spatial characteristics, but
also its social characteristics (Bolam - Murphy - Gleeson
2006). For that very reason I should say, in methods of
analysing of health inequalities it is requiring to adopt both
of quantitative and qualitative approaches. In order to follow
this method and technique in the geography of health there
are three tasks (visualization, exploration, modeling) by
Gatrell (2002). Firstly, the visualization usually means to
draw maps of spatial patterning or environmental factors.
Secondly, the exploration refers exploratory spatial data
analysis. Thirdly, modelling involves testing a hypothesis.

The scale of the health differences within modern societies
is surprising. Decided differences are emphatics in Europe. The
health status in the whole European continent improved after the
World War 11, it endured until the early 1970s, then stagnated.
Until this time health status in Central and Eastern Europe was
broadly comparable with health in Western Europe. But since
the early 1970s - long before the 1989 uprisings - life
expectancy in the eastern part of Europe and the Soviet Union
has failed to improve and has trailed further and further behind
standards in Western Europe (Wilkinson 1996). High standards
of health had been achieved in Eastern Europe despite much
lower living standards usually associated with less good health
in the 1970’s and 1980’s. Meanwhile, in the second half of the
20" century, dramatic demographic changes have occurred
firstly in the Western European countries with decreasing birth
rates and increasing proportion of elderly people. The economic
and social transformation in Central and Eastern Europe in the
1990s resulted in the marked deterioration in the state of health.
At the same time, the new demographic situation in these
reformer countries was not yet as dramatically as in the Western
European countries (WHO 1999).

Many common, western diseases remain more
prevalent than in the EU — cardiovascular diseases, cancer
in general, and lung cancer in particular. Relatively high
rates of smoking, alcohol consumption, and high blood
pressure, lack of exercise and a diet high in animal fats
and low on fresh fruit and vegetables are direct
contributory factors, though insecurity of the last decade
has been an underlying factor (WHO 2002). With the
eastern enlargement of the EU, more attention is being

din problemele majore ale geografiei medicale, cu cele trei
mari teme ale sale — ecologia bolilor, sistemul de asistenta
medicald, mediu si sanatate (Kearns 1993). Pentru multi
din cercetatorii geografiei medicale, sdndtatea depinde atat
de caracteristicile individuale, cat si de aria de resedinta.
Geografia medicala (efectele pe care le au arealele asupra
bolilor) nu este definitd numai prin caracteristicile spatile,
dar si prin cele sociale (Mitchell-Gleave-Bartley 1998).
Lucrarile de geografie medicald indicd cum trebuie facuta
o analiza a relatiilor complexe ditnre sandtate si aria de
locuire.

Discipline ca epidemiologia, socilologia si geografia au
efectuat  dintotdeauna  cercetari  empirice  asupra
inegalitdtilor geografice ale sanatatii. Aceste cercetari ale
inegalitatilor continuad sa fie determinate de definitii ale
sanatatii din punct de vedere biomedical, cu referire la
boali. in acest articol, voi tine seama de aceastd teorie, dar
ag dori sa utilizez conceptul de studiu de cercetare
regionald. Dintre nivelurile de analiza ale inegalitatilor de
sandtate din perspectivd environmentala (Elliot 1993) -
celulare, individuale, locale, regionale, nationale,
internationale si globale, se vor arata inegalitatile regionale
bazate pe datele nationale in context international. Efectele
ariilor geografice asupra bolilor nu sunt definite numai de
catre caracteristicile spatiale, ci si de cele sociale (Bolam-
Murphy-Gleeson 2006). Tocmai din acest motiv, in
analiza inegalitatilor starii de sandtate am folosit abordari
cantitative gi calitative. Pentru a urmari aceastd metoda si
tehnica in geografia medicala, conform lui Gatrell (2002)
trebuie indeplinite trei sarcini: vizualizare, explorare,
modelare. Mai intdi, vizualizarea presupune de obicei
desenarea unor harti ale modelelor spatiale sau factorilor
de mediu. Apoi, explorarea implica analiza datelor spatiale,
iar modelarea — testarea unei ipoteze.

Amploarea diferentelor care exista in starea de sdnatate
in societatile moderne este surprinzitoare. Diferente
majore sunt in Europa. Starea de sdnadtate in intregul
continent european s-a imbunatatit dupd cel de al doilea
razboi mondial si pana la inceputul anilor 70, dupa care a
stagnat. Pand atunci, starea de sandtate din centrul si estul
Europei era in mare masurd comparabila cu cea din partea
de vest a continentului. Dar de la inceputul anilor "70, cu
mult inaintea revoltelor din 1989, speranta de viatd la
nastere in estul Europei si Uniunea Sovieticd nu a mai
crescut, ci a ramas din ce in ce mai mica comparativ cu cea
inregistratd in Europa Occidentald (Wilkinson 1996).
Standarde ridicate de sandtate au fost atinse in Europa
Estica, cu toate ca standardul de viata a fost mai redus,
asociat de obicei cu o sanatate mai precara in anii 70 si 80.
in acelasi timp, in a doua jumatate a secolului XX, au fost
inregistrate schimbdri demografice dramatice, mai intdi in
statele din vestul Europei, prin diminuarea ratei natalitatii
si cresterea ponderii populatiei varstnice. Transformarile
economice §i sociale din Centrul si Estul Europei din anii
90 au condus de o deteriorare a starii de sanitate. In
schimb, situatia demografica din noile tari in tranzitie nu
era inca la fel de dramatica ca in statele din vest (OMS
1999).

Multe boli comune in vest sunt mai des intdlnite decat in
UE - boli cardiovasculare, cancer in general si cancer
pulmonar in particular. Consumul relativ mare de tutun,
alcool, tensiunea arteriala ridicata, lipsa miscarii i o dieta
bogatd in grasimi animale §i saracd in fructe si legume
proaspete contribuie direct la acest lucru, desi si insecuritatea
din ultimul deceniu a avut un rol important (OMS 2002).
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drawn to the fact that the citizens of the less wealthy
Central and Eastern European countries have poorer
health and shorter life expectancy than those in Western
Europe. In addition to the east-west gap in health,
differences in health between socioeconomic groups have
increased in many countries as socio-economic
determinants such as education, employment and life-
style affect the health (Forster - Jozan 1990). In 2005 the
average life expectancy at birth was 80,5 years in Sweden
and Switzerland, but was only 65,7 years in Moldova, that
is to say approximately 15 years differentations can be
experienced in living standards in the European continent.
Considering these data there are significant mortality
differentials between the western half of Europe and the
post-socialist countries, which have influenced the
European health inequalities, too.

Health data for geographical areas are frequently used
to demonstrate health inequality. The interpretation of
such data on geographical variation in health is often right
for tend to down-play the significance of health difference
for places (Curtis - Jones 1998). In this article I follow
this conception.

Life chances in Europe

In order to compare health status, I integrate all countries
from the continent except for mini-states as Andorra,
Gibraltar, Liechtenstein, Monaco and San Marino® , because
they are high-income OECD states and would have raised
the health inequalities between the western and eastern part
of Europe. However, I hold on to study Armenia,
Azerbaijan and Georgia from the region of Caucasus in the
border area of Europe and Asia, due to the similarity to the
European culture field and because of its close connection
with the European countries. I have classified the examined
countries into three groups to understand the connexion
between health inequality and health-related quality of life.
The first group called Western European countries hold on
EU1S5 + Norway, Switzerland and Iceland as high-income
OECD. The second group consists of CEE as 10 new
members of European Union from 1% May 2004. In the third
group the other post-socialist or reformer countries from
South East and East Europe are to be found.

Life expectancy is influenced by death rates, so even
they are compound indexes for life chances. This
indicator is examined in this chapter.

Life expectancy means the average number of years to
be lived, calculated from birth or from a particular age, so
this is an average number of years that a newborn is
expected to live if current mortality rates continue to
apply (Johnston et al. 2000). The index reflects the
overall mortality level of a population. It summarizes the
mortality pattern that prevails across all age groups -
children and adolescents, adults and the elderly.

The average life expectancy at birth in the European
Union (78,3 years) is the highest all over the European
continent, thus is more than 13 years higher than the world
average (64,8 years). Europe has a very good situation in the
world, and the average numbers are higher than 70 years (in
CEE it is 74,9 and in reformer countries 71,9 years). The
difference of 6,4 years of life expectancy imply significant
differences between EU and post-socialist countries.

Odata cu extinderea UE spre est, se pune accent pe faptul ca
pentru cetatenii din statele mai putin bogate din Europa
Centrald si de Est, starea de sandtate este mai precara, iar
speranta de viata la nastere mai mica decat in vestul Europei.
Pe langa aceasta ruptura est-vest in ceea ce priveste sanatatea,
diferentele de sandtate dintre grupurile socio-economice s-au
accentuat in multe state, pe masurd ce factorii socio-
economici determinanti precum educatia, locul de munca, si
stilul de viatd afecteaza sinitatea (Forster-Jozan 1990). in
anul 2005, speranta de viatd la nastere era de 80,5 ani in
Suedia si Elvetia si de doar 65,7 ani in Republica Moldova,
ceea ce ne permite sd afirmam cé aceasta diferentd de aproape
15 ani reflectd standardele de viata de pe continentul
european. Luand In considerare aceste date, exista diferentieri
majore ale mortalitatii intre jumatatea vesticd a Europei si
statele post-socialiste, care influenteazd de asemenea
inegalitatile europene ale stérii de sanatate.

Datele privind sanatatea pentru areale geografice sunt
folosite frecvent pentru a demonstra inegalitatile de
sandtate. Interpretarea acestui tip de date tinand seama de
variatiile geografice ale sanatatii are intdietate, fiind mai
semnificativa decat diferentele de sanatate ale locurilor
(Curtis — Jones 1998). in acest articol se tine cont de
aceasta conceptie.

Speranta de viati in Europa

Pentru compararea stdrii de sanatate, am analizat toate
statele de pe continent, cu exceptia ministatelor precum
Andorra, Gibraltar, Liechtenstein, Monaco si San Marino?,
deoarece sunt state cu venituri ridicate, care ar fi accentuat si
mai mult diferentele dintre partea de vest si cea de est a
Europei. Sunt analizate insd Armenia, Azerbaijan si Georgia
din regiunea Caucazului, la granita dintre Europa si Asia, ca
urmare a asemandrilor de ordin cultural si legaturilor stranse
cu statele europene. Tarile analizate au fost grupate in trei
categorii, pentru a Iintelege mai usor legatura dintre
inegalitatile de sanatate si calitatea vietii legata direct de starea
de sanatate. Prima categorie, cea a tarilor vest-europene,
include UE 15 si Norvegia, Eletia si Islanda, ca state OECD
cu venituri foarte ridicate. Cea de a doua categorie grupeaza
CEE cu cele 10 noi state membre ale UE incepand cu 1 mai
2004. In a treia categorie intrd celelalte state fost-comuniste
sau 1n tranzitie din Europa sud-estica si estica.

Durata medie a vietii este influentata de ratele
mortalitatii, care sunt indici compusi ai sperantei de viata.
Acest indicator este analizat in acest capitol.

Speranta de viatd inseamnd numarul mediu de ani de
viatd, calculat de la nastere sau de la o anumita varsta, deci
numarul mediu de ani pe care un nou nascut i va trai daca
rata actuald a mortalitatii rimane neschimbatd (Johnston
et al. 2000). Acest indicator reflectda mortalitatea generala a
populatiei. El sintetizeazd modelul mortalitatii care este
caracteristic tuturor grupelor de varstd — copii si
adolescenti, adulti si varstnici.

Speranta medie de viatd la nastere in Uniunea
Europeanad (78,3 ani) este cea mai ridicatd din intregul
continent, fiind cu 13 ani mai mare decat media mondiala
(64,8 ani). La nivel mondial, Europa ocupa o pozitie foarte
buna, iar durata medie depdseste 70 de ani (74,9 ani in
CEE si 71,9 ani in statele in tranzitie). intre speranta de
viata la nastere din statele UE si cele post-comuniste exista
o diferenta semnificativa de 6,4 ani.

2 Europe’s newest independent state as Montenegro was formed in June 2006, thus I could not study its own health statistical data, it is

contained as a country called Serbia and Montenegro.
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Naturally, biomedical relation explains the disparity
of life expectancy by sex (Fig. 1.), females have
approximately 2-3 years longer life expectancy at every
age than males (Murray et al. 2003). In some of the
richest countries in the world, the gap between female
and male life expectancy is now extremely wide, either 6
or 10 years. It is over 10 years in Estonia, Latvia and
Russia in Europe.

Evident, relatiile biomedicale explica disparitatile sperantei
de viata pe sexe (Fig. 1), durata medie a vietii fiind mai
ridicata in randul femeilor cu aproape 2-3 ani decat la
bérbati la fiecare varsta (Murray et al. 2003). in unele din
cele mai dezvoltate state ale lumii, diferenta dintre speranta
de viatd la nastere la femei si la barbati este foarte mare,
ajungand pana la 6 si chiar 10 ani. Astfel, in Europa, este
de 10 ani in Estonia, Letonia si Rusia.

Males Females
63,2 World 66,5
68,0 Post-socialist countries 76,1
70,1 New members of EU 791
751 European Union 81,6
0 70 50 30 10 10 30 50 70 90
years

Fig. 1. Average life expectancy at birth in comparison, 2005 / Comparatii ale sperantei de viata la nastere, 2005.
Data source: www.workmall.com/w{b2005/

The highest average life expectancy at birth is in
Sweden and Switzerland (Table 1) among the European
countries, and in Figure 1 we can see the advantaged
EU15 where this indicator is above 77 years (the lowest is
in Ireland and Portugal). Only Malta and Cyprus as new
members can stand in this ‘high-level’ group. The group
of CEE may be divided into three sections: the most
advantaged are Malta and Cyprus; the averages are
Slovenia, Czech Republic, Poland and Slovakia; and the
most disadvantaged among not just CEE but also post-
socialists, are Hungary and Baltic Republics. The other
European countries are in areas with their life chances
behind European averages, Moldova and Azerbaijan
which have one of the lowest statistical data.

The average life expectancy at birth by sex also
supports life chance differences in Europe (7able 1).
Males can always count on the longest life in EU15 with
more than 74 years, but in EU25 only Lithuanian,
Hungarian, Estonian and Latvian males may live less than
70 years. This result is very close to the former republics
of the Soviet Union, where this indicator merely exceeds
60 years. Life chances of European females are better
than males’. The average female life expectancy at birth is
highest in Switzerland, France and Spain (more than 83
years), and lowest in Moldova and Azerbaijan (less than
70 years). Everywhere in EU25 it exceeds 75 years, and
we can say that European women have the best situation
in the world.

Healthy life expectancy (HALE) is the average
number of years that a person can expect to live in "full
health" by taking into account years lived in less than full
health due to disease and/or injury (Pitzl 2004).
Substantial resources are devoted to reducing the
incidence, duration and severity of major diseases that
cause morbidity but not mortality and to reducing their
impact on people’s lives. It is important to capture both
fatal and non-fatal health outcomes in a summary measure
of average levels of population health.

Cea mai ridicata sperantd de viatd la nastere in cadrul
statelor europene se inregistreazd in Suedia si Elvetia
(Tabelul 1); figura 1 ilustreaza cele 15 state membre UE
avantajate, unde acest indicator depaseste 77 de ani (cel
mai coborat in Irlanda i Portugalia). Dintre noile state
membre, doar Malta si Cipru pot fi incluse in acest grup
cu ,standarde ridicate”. Statele CEE pot fi divizate in
trei grupe: cele mai avantajate sunt Malta si Cipru, intr-
o situatie medie Slovenia, Cehia, Polonia si Slovacia;
cele mai dezavantajate, nu numai in cadrul statelor CEE
dar si foste socialiste, sunt Ungaria si Republicile
Baltice. Celelalte state europeane se afld in regiuni unde
speranta de viatd este mai mica decat media europeana,
Moldova si Azerbaijan avand cele mai reduse valori ale
indicilor.

Speranta de viata la nastere pe sexe reflectd de
asemenea diferentele dintre statele europene (Tabelul 1).
In UE, barbatii au cele mai mari sperante de viati, cu
peste 74 de ani, dintre statele membre doar cei din
Lituania, Ungaria, Estonia si Letonia traind mai putin de
70 de ani. Situatia este foarte asemandtoare cu cea din
Uniunea Sovieticd, unde acest indice de abia depaseste
60 de ani. Speranta de viatd la femei in Europa este mai
mare decdt la barbati. Cea mai ridicata valoare se
inregistreazd in Elvetia, Franta si Spania (peste 83 de
ani), si cea mai scdzuta in Moldova si Azerbaijan sub 70
de ani). Oriunde in UE, speranta de viatd la femei
depaseste 75 de ani, putand afirma ca situatia femeilor
din Europa este cea mai buna din intreaga lume.

Speranta de viatd sdndtoasd reprezintda numarul de
ani complet sdnatosi pe care se estimeaza ca ii are de
trdit o persoand, ludndu-se in considerare anii in care a
suferit de o anumitd boald sau a avut o rana (Pitzl
2004). Resurse importante sunt alocate pentru reducerea
incidentei, duratei si severitatii bolilor principale care
duc la morbiditate, dar nu mortalitate, si pentru
diminuarea impactului pe care il au asupra vietii
persoanelor.
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Table no.1

Average life expectancy at birth (years) in Europe, 2005 / Speranta medie de viati la nastere (ani) in Europa, 2005

Rank Country Average life expectancy Average life expectancy at | Average life expectancy at
Statul at birth - total birth - male birth - female
1 |Sweden 80,5 78,3 82,9
2 |Switzerland 80,5 77,7 83,5
3 |lceland 80,3 78,2 82,5
4 |ltaly 79,8 76,9 82,9
5 |France 79,7 76,1 83,5
6 |Spain 79,7 76,3 83,2
7 |Norway 79,5 76,9 82,3
8 |Greece 79,4 76,7 81,9
9 |Austria 79,1 76,2 82,1
10 |Malta 79,0 76,8 81,3
11 |Netherlands 78,9 76,4 81,7
12 |Luxembourg 78,9 75,6 82,4
13 |Germany 78,8 75,8 81,9
14 |Belgium 78,8 75,6 82,1
15 |United Kingdom 78,6 76,1 81,1
16 |Finland 78,5 74,9 82,2
17 |Cyprus 77,8 75,4 80,3
18 |Denmark 77,8 75,5 80,2
19 |Ireland 77,7 75,1 80,5
20 |Portugal 77,7 74,4 81,2
21 |Slovenia 76,3 72,6 80,3
22 |Czech Republic 76,2 72,9 79,7
23 |Poland 74,9 70,9 79,2
24 |Slovakia 74,7 70,8 78,9
25 |Croatia 74,6 71,0 78,5
26 |Lithuania 74,2 69,2 79,5
27 |Macedonia 73,9 71,5 76,6
28 |Bosnia and Herzegovina 73,5 70,0 77,0
29 |Georgia 73,5 70,1 76,9
30 |Hungary 72,7 68,5 771
31 |Serbia and Montenegro 72,5 72,0 79,0
32 |Bulgaria 72,3 68,7 76,1
33 |Estonia 72,0 66,6 77,8
34 |Armenia 71,8 68,3 76,0
35 |Romania 71,6 68,1 75,3
36 |Latvia 71,3 66,1 76,9
37 |Albania 71,0 69,0 73,0
38 |Ukraine 69,9 64,7 75,6
39 |Belarus 69,1 63,5 74,9
40 |Russia 67,1 61,6 741
41 |Moldova 65,6 60,5 69,9
42 |Azerbaijan 64,8 59,8 68,1

Data source: www.workmall.com/wfb2005/

Healthy life expectancy at birth in Europe (Table 2) is
one of the most important indicators of health-related
quality of life, because it can show every country’s
expenses on health care and the health workforce with the
cause of limited longstanding illnesses as LLI (Jee — Or
1999). Therefore, as many societies have undergone
economic and industrial development, a variety of social
and cultural factors have combined to allow women's
inherent biological advantage to emerge. The hazards of
infectious diseases and the perils of childbearing have
been reduced in industrialised countries, while certain
risks associated with masculinity have increased, giving
women longer, but not necessarily healthier lives than
men’s. Healthy life expectancy for women is increasing in
Europe. France, Sweden, Spain, Italy, Greece,
Switzerland, Netherlands are rated highest, with women's
average healthy age being 72-73 years old, while men's
life expectancy is about six years less in average. This
pattern has its origins in the agrarian societies of the mid

Speranta de viata sanatoasd in Europa (Tabelul 2)
reprezintd unul din cei mai importanti indicatori ai calitatii
vietii, deoarece aratd cheltuielile tuturor statelor destinate
sistemului sanitar si personalului medical (Jee-Or 1999).
Se pare cé intrucat multe societati s-au dezvoltat din punct
de vedere economic si industrial, mai multi factori sociali
si culturali contribuie la o mai bunad zestre biologica a
femeilor in timp. Incidenta bolilor infectioase si pericolele
legate de sarcina s-au redus in statele industrializate, in
timp ce unele riscuri asociate sexului masculin au crescut,
asigurand astfel femeilor vieti mai lungi, dar nu neaparat si
mai sdndtoase comparativ cu barbatii. Speranta de viata
sandtoasd a femeilor este in crestere in Europa. Cele mai
mari valori se inregistreazd in Franta, Suedia, Spania,
Italia, Grecia, Elvetia, Olanda, fiind in medie de 72-73 de
ani, 1n timp ce la barbati, este mai redusa in medie cu 6 ani.
Acest tipar isi are originile in societatile agrare de la
mijlocul secolului al XVIII, in statele nordice, in prezent
fiind raspandit in intreaga lume. Daca facem abstractie de
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18th century in the Nordic countries, and it can be seen
world-wide today. If we exclude maternal and infant
mortality, women's life expectancy is longer even in
cultures where women suffer severe discrimination. Thus,
women seem to be biologically healthier than men (Arjan
et al. 1999). Within the least healthiest countries, the
index is more than 10 years lower than in the healthiest
ones. The fastest drop in life expectancy was observed in
Belarus, the Russian Federation, and Ukraine. It is
estimated that there were 4 million extra deaths within
these three countries between 1990 and 2000. By contrast,
in Central Europe during this period the overall number of
deaths declined by approximately 300,000 (Cornia 2001).

mortalitatea maternald si infantild, speranta de viata la
nastere a femeilor este mai mare chiar si in societatile in
care femeile sunt puternic discriminate. Astfel, se pare ca
femeile sunt mai sdnatoase din punct de vedere biologic
decat barbatii (Arjan et.al. 1999). Printre cele mai putin
sdnatoase state, acest indice este cu peste 10 ani mai mic
decat in cele mai sandtoase. Cea mai rapida reducere a
sperantei de viata a fost observatd in Belarus, Federatia
Rusa si Ucraina. Se estimeaza cé a existat un surplus de 4
milioane de decese in cadrul acestor state intre 1990 si
2000. Prin comparatie, tot in aceastd perioadd, in Europa
Centrala, numarul total al deceselor s-a redus cu aproape
300000 (Cornia 2001).

Table no. 2

Healthy life expectancy at birth (years) in Europe, 2005 / Speranta de viati sinitoasi la nastere (ani) in Europa, 2005

Rank Country Healthy average life Healthy average life Healthy average life J
expectancy at birth - total | expectancy at birth - male lexpectancy at birth - femal
1 France 73,1 69,3 76,9
2 Sweden 73,0 71,2 74,9
3 Spain 72,8 69,8 75,7
4. |ltaly 72,7 70,0 75,4
5. Greece 72,5 70,5 74,6
6 Switzerland 72,5 69,5 75,5
7 Netherlands 72,0 69,6 74,4
8 United Kingdom 71,7 69,7 73,7
9. | Norway 71,7 68,8 74,6
10. | Belgium 71,6 68,7 74,6
11. | Austria 71,6 68,8 74,4
12. | Luxembourg 71,1 68,0 74,2
13. | Iceland 70,8 69,2 72,3
14. | Finland 70,5 67,2 73,7
15. | Malta 70,5 68,4 72,5
16. | Germany 70,4 67,4 73,5
17. | Cyprus 69,8 68,7 70,9
18. | Ireland 69,6 67,5 71,7
19. | Denmark 69,4 67,2 71,5
20. | Portugal 69,3 65,9 72,7
21. | Slovenia 68,4 64,9 71,9
22. | Czech Republic 68,0 65,2 70,8
23. | Croatia 67,0 63,3 70,6
24. | Armenia 66,7 65,0 68,5
25. | Slovakia 66,6 63,5 69,7
26. | Georgia 66,3 63,1 69,4
27. | Poland 66,2 62,3 70,1
28. | Serbia and Montenegro 66,1 64,2 68,1
29. | Bosnia and Herzegovina 64,9 63,4 66,4
30. | Bulgaria 64,4 61,2 67,7
31. | Hungary 64,1 60,4 67,9
32. | Lithuania 64,1 60,6 67,5
33. | Macedonia 63,7 61,8 65,6
34. | Azerbaijan 63,7 60,6 66,7
35. | Estonia 63,1 58,1 68,1
36. | Ukraine 63,0 58,5 67,5
37. | Romania 62,3 58,8 65,8
38. | Latvia 62,2 57,1 67,2
39. | Belarus 61,7 56,2 67,2
40. | Moldova 61,5 58,5 64,5
41. | Russia 61,3 56,1 66,4
42. | Albania 60,0 56,5 63,4

Data source: www.workmall.com/w{b2005/

Mortality differentials among European countries
Mortality data are the most complete and
comparable, and therefore they constitute the main
component of international comparisons. However, even
in this case there is often some doubt about the

Diferentieri ale mortalitatii in tirile europene

Datele privind mortalitatea sunt cele mai complete si
comparabile, fiind ca urmare principala componentd pentru
comparatiile internationale. Totusi, chiar si aici existd
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completeness of the recording of deaths, especially at
very young and old ages, regarding the accuracy of
coding of causes of death.

There are significant mortality differences among the
European countries, and according to life expectancy,
the probability of surviving has deteriorated over the last
decade mostly in the Eastern European countries. This
fact is also true for adult and infant mortality.

The infant mortality rate is the number of children dying
under a year of age divided by the number of live births
registered that year. This is an important measure of the well-
being of infants, children, and pregnant women because it is
associated with a variety of factors, such as maternal health,
quality and access to medical care, socioeconomic
conditions, and public health practices
(www.medicinenet.com). The differences between the worst
and the best country by infant mortality are even greater,
more than 70% (Fig. 2.). The highest values of this index are
registered in Azerbaijan and Moldova (79%o; 38.4%o); the
lowest is all over the European Union (less than 5%o). So, the
infant mortality is the most favourable in the western and
central half of Europe. Among them only Hungary, Latvia,
Estonia and Lithuania have unfavourable position. The
powerful reduction of the infant mortality in developed
countries was experienced in the second half of the 20™
century, which was influenced by the right organized mother
and infant welfare service (Howe 1997). Consequently, the
number of premature births must be reduced and welfare
centers must be developed. Thus, among premature births
mortality is particularly based on the natal weight as less than
2500 g, and it has affects on neonatal deaths between 0-6
days after the birth.

uneori unele indoieli asupra inregistrarii tuturor deceselor,
cu deosebire cele survenite la varste foarte fragede si foarte
inaintate, precum §i asupra acuratetei cauzelor de deces.

intre statele europene existi diferentieri majore
semnificative in ceea ce priveste mortalitatea, si conform
sperantei de viatd, probabilitatea de supravietuire s-a
diminuat accentuat in ultimul deceniu cu deosebire 1in tarile
din Europa de Est. Acest lucru este valabil si pentru
mortalitatea infantila si cea din randul adultilor.

Mortalitatea infantild reprezinta numarul copiilor care
mor inainte de a implini varsta de un an raportat la numarul
de nascuti vii din anul respectiv. Aceasta este un indicator
al bunastdrii bebelusilor, copiilor si femeilor insarcinate,
intrucat este asociat cu o mare varietate de factori, precum
sdndtatea materna, calitatea si accesul la sistemul de
asistentd medicald, conditiile social-economice
(www.medicinenet.com). Diferentele intre cele mai bune si
mai rele state In ceea ce priveste mortalitate infantila sunt si
mai mari, depasind 70% (Fig. 2). Cele mai mari valori ale
acestui indice sunt inregistrate in Azerbaidjan si Moldova
(79%o; 38,4%0), iar cele mai reduse in intreaga Uniune
Europeana (sub 5%o). Asadar, cea mai redusa mortalitate
infantild este in partea de vest si centrald a Europei. Doar
Ungaria, Letonia, Estonia i Lituania ocupd pozitii
defavorabile. Mortalitatea infantila s-a redus puternic in
statele dezvoltate in cea de a doua jumatate a secolului XX,
ca urmare a serviciilor de ingrijire a mamei si copilului bine
organizate (Howe 1977). Ca urmare, in cadrul nasterilor
premature, mortalitatea este legatd de greutatea la nastere
sub 2500 g, cu efecte pe o perioada cuprinsa intre 0 si 6 zile
de la nastere.
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Fig. 2. Infant mortality rate (death per 1,000 live births) in Europe, 2005 / Rata mortalititii infantile (%o) in Europa, 2005
Data source: http.://globaledge.msu.edu/ibrd/countrystats.asp

Adult mortality data are a standard information resource
to guide public health action. This is an important indicator
of probability that a 15 year old will die before reaching
his/her 60th birthday. Considering the significant mortality
data it is impossible to disregard the fact that in the eastern
part of Europe the number of people in multiply
disadvantaged position is very high, struggling with many
economic and social problems.

Figures 3, 4 and 5 show the effects on life expectancy of
continued improvements in infant mortality rates was offset
by increases in adult mortality rates, particularly among

Datele privind mortalitatea la adulti sunt o sursa
standard de informatii pentru ghidarea actiunilor de
sanatate publica. Reprezintd un indicator al probabilitatii ca
o persoana de 15 ani sd moara inainte de a implini 60 de
ani. Luand in considerare aceste date, nu putem ignora
faptul cd in estul Europei, numarul persoanelor in pozitii
dezavantajate este ridicat, luptindu-se cu numeroase
probleme sociale si economice.

Figurile 3, 4 si 5 ilustreaza efectele pe care reducerea
continuta a ratei mortalitatii infantile le-a avut asupra sperantei
de viatd; rata mortalitatii la adulti a crescut, cu deosebire n
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men. The health gap between Eastern and Western Europe
not only widened during the 1970’s and 1980’s, but also
suggested the common origins of the health trends and the
uprisings of 1989. Now the mortality levels in Central and
Eastern European countries are above the average of EU.
Slovenia and Czech Republic have one of the lowest rates
in CEE, but this is similar to the highest number of EU15.
On the other hand, among CEE countries the highest rates
of Hungary, Latvia and Lithuania are above the average of
the post-socialist countries. The former republics of the
Soviet Union have the most unfavourable mortality rates,
mainly among males. The rate of premature (0-64 years)
mortality in Russian Federation is the highest in the region
of post-socialist countries. Men’s health is mainly poor
compared to all the countries of the European Union and
women in the reformed countries. There are also exceptions
when ever more women are adopting harmful behaviour,
such as smoking, alcoholism and drug-addiction.

randul barbatilor. Discrepanta in ceea ce priveste starea de
sanatate dintre estul si vestul Europei nu numai ca s-a
accentuat in anii *70 si *80, dar a prevestit oarecum i revoltele
din 1989. in prezent, rata mortalitatii in statele din centrul si
estul continunentului sunt superioare mediei din UE. Slovenia
si Cehia au unele din cele mai reduse rate din CEE, fiind insa
apropiate de cele mai ridicate din EU15. Pe de alta parte, in
cadrul statelor CEE, ratele cele mai mari din Ungaria, Letonia
si Lituania sunt superioare mediei din statele foste socialiste.
Fostele republici sovietice prezintd cele mai mari rate ale
mortalitatii, si mai ales in randul populatiei masculine. Rata
mortalitatii premature (0-64 de ani) in cadrul Federatiei Ruse
este cea mai ridicatd din regiunea statelor foste socialiste.
Starea de sanatate a barbatilor este precard comparativ cu
toate statele Uniunii Europene si cu cea a femeilor din satele
in tranzitie. Existd Insd §i exceptii, tot mai multe femei
adoptand un stil de viatd nesandtos, ce implica consumul de
alcool, tutun si droguri.
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Fig. 4. Adult mortality rate (death per 1,000) in CEE,
2005 / Rata mortalititii 1a adulti (%.) in CEE, 2005
Data source: www.who.int/whosis/country
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The cause-specific adult mortality

Many common western diseases remain prevalent in
Central and Eastern FEurope than in EU15 — as
cardiovascular diseases, cancer in general, and lung
cancer in particular. This is according to developed
countries’ cause-specific mortality situation, where more
than 90% of deaths are coming from 4 main cause, such
as circulatory system (app. 50%), malignant neoplasms
(app. 25%), respiratory and digestive system. On the other
hand, some causes of mortality are currently less common
in all reformers than in EU, mostly respiratory and many

Mortalitatea adulta pe cauze de deces

Multe boli comune in vestul continentului sunt mai
numeroase In partea centrald si de est decat in UE 15 — asa
cum sunt bolile aparatului circulator, cancer in general si
cancerul pulmonar in particular. Aceasta este situatia
mortalitdtii pe cauze specifice de deces 1In statele
dezvoltate, unde peste 90% din decese au 4 cauze
principale: bolile aparatului circulator (aprox. 50%),
neoplasm malign (25%), sistemul digestiv si respirator. Pe
de alta parte, unele cauze frecvente in UE sunt mai rare in
statele in tranzitie, cu deosebire cele legate de sistemul
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infectious diseases (WHO 2002). From the 4 main death
causes, only two were selected, because diseases of
circulatory system and malignant neoplasms caused more
than 75% of all deaths. Moreover, I have examined
tuberculosis mortality, because it increased in the eastern
part of Europe in the early 90’s, and mortality of suicide,
because it has a typical pattern.

In the case of mortality of the circulatory system, both
cerebrovascular and  cardiovascular  mortality  are
disproportionately higher than in Western Europe (Fig. 6.).
Bulgaria, Romania, Latvia, Estonia, Hungary have the
highest rates, but even the best reform countries as Slovakia
and Slovenia have rates higher than any EU country. It can
be seen that Western Europe has a relatively favourable
position, because of the campaign during the last decade.
Malignant neoplasms, especially lung cancer is an important
public health problem (Fig. 7.), with high premature
mortality among men (though this has been generally
decreasing throughout the 1990°s). Women mortality, though
much lower, is still rising. Hungary has particularly high
cancer mortality, mainly due to lung cancer. The dominant
cause is clearly the consumption of cigarettes (WHO 2002).
Tuberculosis is one of those diseases which has renewed
during the years of the transition, although it levelled off or
began to decrease by the end of the 1990s (Fig. 8.). This
mortality cause is very high in all of the former republics of
Soviet Union. Suicide is very high in Eastern Europe (Fig.
9.), mostly in reformed countries due to the social problems
of transition which resulted in depressive health status. This
external death cause reflects the social disruption and the
trends in other alcohol-related deaths in the 80’s and early
90’s. On the other hand, we can see that this mortality is very
low among South European countries: so, the “European
Sunbelt” has effects on people’s mental status and health-
related quality of life.
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respirator si bolile infectioase (OMS 2002). Dintre cele 4
cauze principale de deces, doar 2 au fost selectate,
deoarece bolile aparatului circulator si neoplasmele
maligne au determinat peste 75% din totalul deceselor. Mai
mult, am examinat §i mortalitatea datoratd tuberculozei,
deoarece a crescut in estul Europei la inceputul anilor 90,
precum si suicidul.

in cadrul mortalitatii datorate sistemului circulator, atét
bolile cerebrovasculare, cat si cele cardiovasculare sunt
disproportionat mai numeroase decat in vestul Europei (Fig.
6). Bulgaria, Roménia, Letonia, Estonia si Ungaria au cele
mai mari rate, si chiar i cele mai avansate state in tranzitie,
ca Slovacia si Slovenia, au rate mai mari decét orice stat din
Uniunea Europeand. Se observd cd Europa de Vest are o
pozitie favorabila, datoratd campaniilor din ultima decada.
Neoplasmul malign, in special cancerul pulmonar, reprezinta
o importantd problema de sanatate publica (Fig. 7), ce
determind mortalitdti premature in randul populatiei
masculine (desi in general s-a redus in anii *90). Mortalitatea
feminina, desi mult mai redusa, continud sa creasca. Ungaria
prezintd o mortalitate ridicata datoratd in principal cancerului
pulmonar. Cauza principala este evident consumul ridicat de
tigari (OMS 2002). Tuberculoza este una din bolile care a
revenit in anii tranzitiei, desi se stabilizase sau incepuse sa se
reducd la sfarsitul anilor ’90 (fig. 8). Aceastd cauzd a
mortalitatii este dominantd in toate fostele republici ale
Uniunii Sovietice. Suicidul este des intalnit in Europa de Est
(Fig. 9), si mai ales in statele aflate in tranzitie datoritd
problemelor sociale induse de tranzitie, care au determinat
deteriorarea starii de sanatate. Aceastd cauza externd a
mortalitatii reflectd disfunctiile sociale, cu un consum ridicat
de alcool in anii *80 si 90. Pe de alta parte, se poate observa
cd mortalitatea datoratd acestei cauze este redusd in cadrul
Europei Sudice. Asadar, ,,centura europeand a soarelul” are
efecte asupra starii mentale de sandtate si a calitatii vietii.
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Fig. 6. Mortality of the circulatory system per 100,000, Fig. 7. Mortality of the malignant neoplasms per 100,000,

2002 / Mortalitatea datorata bolilor sistemului circulator

2002 / Mortalitatea datorati neoplasmelor maligne
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Fig. 8 Mortality of the tuberculosis per 100,000, 2002/ Fig. 9 Mortality of the suicide and self-inflicted injury per

Mortalitatea datorata tuberculozei

Conclusion

There are determining inequalities in the health status
in Europe, mainly between the western and eastern parts,
and the patterns of these differentials vary considerably
among these countries. The Central European countries —
as a “transitory region” — show some similarities to
Western and Eastern European countries. The populations
of all CEE countries as new members of EU are falling
(except for Malta and Cyprus), owing to a combination of
high rate deaths exceeding births (negative natural
growth). This affects Hungary and Baltic Republics
mainly. The demographic situation of decreasing
population and increasing ageing index in Central Europe
is typically parallel with Western Europe. On the other
hand, its mortality position is more unfavourable than in
Western Europe. We can say that all Central and Eastern
European countries have one of the worst health status in
the world. Even in those groups where all countries show
health similarities, other important differences remain,
leaving each with its unique profile.

Life expectancies reflect a variety of spatial structures,
but all averages of Central and Eastern Europe are below
that of EU15 levels. Malta, Cyprus, Slovenia and Czech
Republic are approaching the (healthy) life expectancy at
birth of some of EU15 countries, but only at the bottom of
the scale. All post socialist countries experienced
particular mortality problems during the social-economic
transition of the late 1980s and early 1990s, and now have
the lowest life expectancies: thus it is lower than in some
of developing countries. In contrast, EU15 has the most
favourable life expectancies in the world! The gender

100,000, 2002 / Mortalitatea datorata suicidului

Conclusions

Existd numeroase inegalitati ale starii de sandtate in
cadrul Europei, mai ales intre vestul si estul continentului,
iar tipologia acestor indicatori variazd considerabil de la
tard la tara. Statele din Europa Centrald — ca regiune de
tranzitie — prezintd unele asemanari cu cele din vestul si
estul continentului. Populatia tuturor statelor CEE ca
membre ale UE este in descrestere (exceptie fac Malta si
Cipru), datoritd ratei mortalitatii superioare natalitatii
(bilant natural negativ), lucru valabil in principal pentru
Ungaria si republicile baltice. Aceastd situatie demografica,
cu o scadere a numadrului populatiei si Imbétranirea
demografica tot mai accentuatd din Europa Centrala este
intalnita si in Europa de Vest. Pe de alta parte, mortalitatea
este mult mai ridicatd decat in vestul Europei. Se poate
afirma ca toate statele central si est-europene au printre cele
mai precare stiri de sadndtate din lume. Chiar si In cadrul
aceluiasi grup, unde toate tarile prezintd unele asemanari in
ceea cepriveste sanatatea, raman diferente marcante, fiecare
stat avand un profil unic.

Speranta de viata reflectd o mare varietate de structuri
spatiale, dar mediile in intreaga Europa Centrala si de Est
sunt sub cele inregistrate in EU 15. Malta, Cipru, Slovenia
si Cehia se apropie de unele din statele EU15 in ceea ce
priveste speranta de viatd (sandtoasd), dar numai de cele
aflate la sfarsitul clasamentului. Toate statele foste
socialiste s-au confruntat cu probleme legate de mortaltitate
in timpul tranzitiei social-economice de la sfarsitul anilor
’80 si inceputul anilor *90, avand in prezent cele mai mici
sperante de viata, fiind chiar mai reduse decat in unele state
in curs de dezvoltare. Prin comparatie, EU15 au cele mai
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differences of this indicator is larger among post-socialist
countries than in EU (EU15 and EU25).

Infant mortality, though decreasing, is approximately
two times higher in reformer countries that in EU15, and
the low birth weight — probably related to the very high
rates of teenage pregnancy and those unhealthy habits as
smoking and drinking alcoholics during the pregnancy —
is a particular problem in Eastern Europe. These are the
main causes of higher levels of maternal mortality, too.

Throughout the 90’s, dramatic demographic changes
were associated with low Dbirth rate, decreasing
population, particularly those of working ages, and
increasing proportion of elderly people in Central and
Eastern Europe. Unfortunately, this situation was
accompanied by unhealthy lifestyle, low living standards
and more prevalent mortality. Relatively high rates of
smoking, alcohol consumption, high blood pressure, lack
of exercise, a diet high in animal fats and low on fresh
fruit and vegetables are direct contributory factors, though
the social insecurity of the last decade resulted the
unfavourable mortality positions of post-socialist
countries in Europe and in the world.

In conclusion, we can say that the most unhealthy
European societies can be found in the former republics
of the Soviet Union (NIS as newly independent states).
Among them Azerbaijan, Armenia and Georgia are under
the European and NIS averages by the main health
indicators, and their health status is rather similar to
Asian positions.

mari sperante de viata din intreaga lume. Diferentele pe cele
doud sexe sunt mai accentuate in cadrul tarilor foste
socialiste decat in Uniunea Europeana (EU 15 si EU 25).

Mortalitatea infantila, desi se micsoreaza, este de
aproape 2 ori mai mare in statele In tranzitie decat in UE
15, iar greutatea redusa la nastere, probabil legatd de rata
mare a sarcinilor la adolescenta, precum si obiceiul de a
consuma alcool si de a fuma in timpul sarcinii reprezinta
probleme specifice Europei de Est. Acestea sunt si
principalele cauze ale mortalitatii materne mai mari.

in anii 90, schimbiri demografice dramatice au fost
asociate cu rate reduse ale natalitatii, scdderea numarului
populatiei, cu deosebire a celei in varstda de munca, si
cresterea ponderii populatiei varstnice in Europa Centrala si
de Est. Din pacate, aceasta situatie a fost dublata de un stil
de viata nesdndtos, standard de viatd scazut i mortalitate
ridicate. Principalii factori 1i constituie tutunul, consumul
de alcool, presiunea arteriala ridicata, lipsa exercitiilor
fizice, o dietd bogata in grasimi animale §i sdraca in fructe
si legume proaspete, la care se adauga insecuritatea sociala
din ultimul deceniu, toate contribuind la mortalitatea
ridicata din statele foste socialiste.

in plus, putem afirma ci cele mai putin sinitoase

societati europene sunt in fostele republici ale Uniunii
Sovietice (noile state independente). Dintre acestea,
Azerbaijan, Armenia si Georgia sunt sub media statelor
europene si noi independente in ceea ce priveste indicatorii
starii de sanatate, care sunt asemanatori cu cei din statele
asiatice.
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