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Abstract 

Bank erosion is one of the dominant geomorphological 
processes in the southern part of the Pannonian Basin. The 
consequences of bank erosion on the territory of Serbia and 
the Republic of Srpska were analysed including landscape 
degradation (lateral migration), socio-economic (land loss, 
land use changes, economical losses) and geopolitical 
consequences. The analysis covered the Danube River and 
the Drina River as the international river border, the Bosna 
River as a boundary watercourse along the administrative 
border and the Kolubara River with dominantly antropogenic 
impacts on the rate of bank erosion . The total amount of 
lateral migration of the Kolubara riverbed for the period 1925-
2010 is 155 m and the Bosna riverbed for the period 1958-
2012 is 352.2 m. Lateral migration has caused serious 

problems through loss of arable land (approximately 40 ha) 
and land use changes in both basins, but also economic loss 
due to the reduction of agricultural production. For the prote-
ction of the Bosna River banks it is necessary to invest 7.91 
million Euros, while in the case of the Kolubara River for their 
recovery 2.54 million Euros were needed. The geopolitical 
consequences due to the bank erosion acting and lateral 
migration of the river course were analysed on three 
paradigmatic examples: the Danube River (the border 
between Serbia and Croatia), Drina River (the border between 
Serbia and Bosnia and Herzegovina) and Bosna River (the 
border between the Republic of Srpska and the Federation of 
B&H). The results of this investigation are applicable in the 
field of water and soil resources management, hydro-
technical works, geopolitical studies, as well as in different 

aspects of the environmental protection. 

Keywords: bank erosion, lateral migration, land 
loss, land use changes, environmental aspect, 
geopolitical consequences 

Rezumat. Consecințele eroziunii malurilor în 
sudul Bazinului Panonic. Studiu de caz – 

Serbia și Republica Srpska 

Eroziunea malurilor este unul din procesele geomorfologice 
predominante în partea de sud a Bazinului Panonic. 
Consecințele eroziunii malurilor de pe teritoriul Serbiei și al 
Republicii Srpska au fost analizate din punct de vedere al 
degradării peisajului (migrare laterală), socio-economic 
(pierderi de teren, schimbări în utilizarea terenurilor, pierderi 
economice) și geopolitic. A fost analizat fluviul Dunărea și 
Drina, ca râuri ce formează granițe naturale, râul Bosna care 
formează iar o graniță administrativă și râul Kolubara unde 
predomină impactul antropic asupra eroziunii malurilor. În 
perioada 1925-2010, patul albiei râului Kolubara a migrat 
lateral cu 155 m, iar cel al râului Bosna cu 353,2 m în 

perioada 1958-2012. Migrarea laterală a generat probleme 
serioase din cauza pierderii de teren arabil (aprox. 40 ha) și 
a schimbărilor în utilizarea terenurilor din ambele bazine 
hidrografice, precum și pierderi financiare datorită reducerii 
producției agricole. Pentru protecția malurilor râului Bosna 
sunt necesare investiții de 7,91 mil. EUR, iar pentru râul 
Kolubara alte 2,54 milioane. Consecințele geopolitice ale 
eroziunii malurilor și migrării laterale a cursului râului au fost 
analizate prin intermediul a trei exemple paradigmatice: 
fluviul Dunărea (granița dintre Serbia și Croația), râul Drina 
(granița dintre Serbia și Bosnia și Herțegovina) și râul Bosna 
(granița dintre Republica Srpska și Bosnia-Herțegovina). 
Rezultatele acestui studiu sunt utile pentru managementul 
resurselor de apă și sol, lucrărilor hidro-tehnice, studiilor 
geopolitice, precum și pentru diverse aspecte ale protecției 

mediului. 

Cuvinte-cheie: eroziunea malurilor, migrare 
laterală, pierdere de teren, schimbări în utilizarea 
terenurilor, aspect de mediu, consecințe geopolitice 

mailto:slavoljubdragicevic@eunet.rs
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Introduction 

Bank erosion and river lateral migration are the 
most important geomorphological processes in the 

alluvial plain in Serbia and the Republic of Srpska. 
The causes of river bank degradation are various 

and complex and usually result from the interaction 

between natural processes and human activities. 
The map of the first trend of relative relief of Serbia 

has shown that almost the whole terrain in the 
southern Pannonian Basin has been under tectonic 

movement of slow subsidence (Manojlovic et al., 

2004). Tectonic characteristics of this area, more 
precisely the Savski Fault, had influenced the 

orientation of the hydrological network in the 
southern part of the Pannonian Basin. During the 

Late Paleogene and the Early Neogene the 
Pannonian Sea and small bays had existed on the 

territory of Serbia and the Republic of Srpska. After 

regression, fluvial erosion started and formed 
today’s hydrological network of the Danube River. 

With tectonic movements (subsidence) in the 
southern part of the Pannonian Basin, significant 

decrease of stream velocity happened, and caused 

sediment accumulation in the riverbeds, bank 
erosion, forming of meanders and changes in the 

river course. Sometimes, human activities can cause 
changes in river morphology and bank erosion rates 

that are more significant than those induced by 
natural events (Surian & Rinaldi, 2003; Gregory, 

2006; Hooke, 2006; James & Marcus, 2006; 

Roksandic et al., 2011; Vandenberghe et al., 2012; 
Dragicevic et al., 2012a). 

In the region, the consequences of changes in 
river course and bank erosion intensity have been 

well-documented in the literature (Blanka & Kiss 

2011; Kiss et al., 2008; Rădoane et al., 2010; 
Zaharia et al., 2011; Loczy, 2011; Floriou, 2011; 

Dragicevic et al., 2012a). There were many changes 
in a fluvial landscape in the southern part of the 

Pannonian Basin which caused serious 

environmental, socio-economic and geopolitical 
consequences. In previous research in Serbia and 

the Republic of Srpska, the rate of bank erosion, 
land loss and land use changes caused by bank 

erosion, sediment accumulation and flooding were 
fully investigated only in the Kolubara River Basin 

(Dragicevic, 2002, 2007; Dragicevic et al., 2008, 

2012a, 2013) and in the Serbian part of the Tisa 
Valley (Popov et al., 2008). 

In this paper, the consequences of bank erosion 
on the territory of Serbia and the Republic of Srpska 

were analysed with regard to landscape degradation 

(lateral migration), socio-economic (land loss, land 
use changes, economical losses) and geopolitical 

consequences. The analyses included the Kolubara 
River, with dominantly antropogenic impacts on the 

bank erosion intensity, Drina River and Danube River 
as the international river border, and the Bosna River 

as a boundary watercourse along the administrative 

border (between the Republic of Srpska and the 
Federation of Bosnia and Herzegovina). 

Beside its fundamental significance, the results of 
this investigation are applicable in the field of water 

and soil resources management, hydro-technical 

works, geopolitical questions, as well as in different 
aspects of the environmental protection. Bank erosion 

and the riverbed movement can become a geopolitical 
and security issue if along the river the border is drawn 

between states or other political-territorial entities. The 
research is a first attempt in Serbia to explain complex 

effects of the river course diversion, which is obviously 

realised without long-term planning and respect for the 
principles of sustainable management. The results of 

our study should provide information for relevant 
institutions responsible for planning and protection 

against bank erosion. 

Study Area 

The research covered the southern edge of the 

Pannonian Basin in Serbia and the Republic of 
Srpska, or the watercourses with the direction which 

is predominantly determined by the Savski Fault. All 

streams in the analyzed sectors have meridional 
direction, with the phenomenon of laretal migration 

and bank erosion. The analyses included the Danube 
River and the Drina River as the international river 

border, the Bosna River as a boundary watercourse 
along the administrative border (between the 

Republic of Srpska and the Federation of Bosnia and 

Herzegovina) and the Kolubara River with 
dominantly antropogenic impacts on the bank 

erosion intensity. 

 

Fig. 1: The analyzed watercourse sectors in 
Serbia and the Republic of Srpska 
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The Danube is an international river that flows 
through 10 European countries. In Serbia, the 

length of its course is 588 km, of which a length of 

367 km is a river border with Croatia (137.6 km) and 
Romania (230 km). Therefore, this study has not 

only national but also regional significance. The 
analysis included the Danube sector from its 

entering the territory of Serbia to the confluence of 

the Drava River. 
The Drina River is the largest tributary of the 

Sava River, not only by flow length (346 km) and 
drainage basin area (19946 km2), but also by 

discharge (Qav - 395 m3s-1). Most of the border 
(river/lake) between Serbia and Bosnia-Herzegovina 

(Republic of Srpska) follows the Drina River. 

Compared to the total length of 382.8 km, the 
border drawn by the rivers and artificial lakes is 

228.5 km long (59.7%). Analysis covered the lower 
course of the Drina River. 

The Bosna River drains the central parts of the 

Dinaric Karst Massif and the central part of Bosnia 
and Herzegovina, and after the course of 70 km, by 

the southern border of the Pannonian Basin, empties 
into the Sava River. The drainage basin area is of 

10662 km2, course length of 275 km, mean annual 
discharge at the confluence with the Sava River is 

180.5 m3s-1, specific discharge 15.6 ls-1km-2, and the 

average fall is 1.48 m/km. Characteristic features of 
the lower part of the Bosna River come to the fore on 

the section from the Modrica bridge to the confluence 
with the recipient - the Sava River, with a total length 

of about 25 kilometers, which is the course length in 

the studied sector of the Bosna River. In this section, 
the water is formed in its own alluvium, with frequent 

sharp curves and meanders, so the watercourse 
riverbed is unstable in time and space. 

The Kolubara River Basin is situated in the 

western part of Serbia and covers 4.12% of Serbia. 
The Kolubara River is the last major tributary of the 

Sava River, and according to course length (86.4 km) 
and drainage basin area (3641 km2), is classified as a 

medium-size river within the territory of Serbia 
(Dragicevic et al., 2012b). The study area is 

characterised by intense lateral dynamics of the river 

channels, making it vulnerable to the risks induced by 
fluvial dynamics because of the economic importance 

of the area and the significant density of the 
agricultural population and settlements. The analysed 

part of the Donjokolubarski Basin, where the land 

parcels were changed due to lateral erosion, is 
occupied by the villages of Drazevac, Konatice and 

Poljane. The area is mostly agricultural, and the 
predominant land use is arable land. 

Method 

Analyses of topographical maps, aerial photo and 
orthophoto images were used in previous research 

aiming at determining the lateral migration of the 
Danube, Drina, Bosna and Kolubara riverbeds. The 

methods of monitoring bank erosion, lateral migration 

and its consequences in the study area were divided 
in two groups: remote sensing (Danube and Drina 

River) and on-site measurements (Kolubara and 
Bosna River). To estimate the rates of the Kolubara’s 

bank erosion, land loss and land use changes, several 

main sources of remote sensing data were used: 
topographical maps in the scale of 1:50000, cadastral 

maps in the scale of 1:2500 dating from 1967, aerial 
photo images from 1981 and orthophoto images from 

2004 and 2010. Based on the topographical maps 
from 1958, 1976 in the scale of 1:50000 and 

orthophoto images from 2001, 2006, 2008 and 2012, 

we estimated the area of diminished land parcels and 
their land loss caused by the Bosna River bank 

erosion. Comparing the data from different periods, 
we determined the evolution of the river course over 

different periods. The position of the river course was 

marked in each data source. River bank lines were 
digitized, and the bank erosion extent was calculated 

using GeoMedia Professional 5.0. On-site 
measurements were conducted in the Kolubara's river 

banks using Trimble 5800 GPS receiver system 
(accuracy ± 1.5 cm). 

The changes in the riverbed position evolved 

through the meandering process on the unstable 
river profiles. The determination of the rate of 

riverbed migration comprises the horizontal 
movement distance between the first and last year 

of the observed period. Therefore, the ratio of the 

old to new position was determined for each river 
bank on the river profiles where the changes 

occurred. The total amount of riverbed migration 
was calculated as the average deviation of the 

maximum distances at all of these profiles on the 

left and right sides of the riverbed. 
The river borders are result of the predominantly 

applied natural-geographic demarcation principle, and 
from the geographical environment in which they 

were drawn, they belong to the type of hydrographic 
boundaries. There are two basic methods for 

determining the borders on the river courses: a) by 

the centerline of the river, and b) by the centerline of 
the waterway or mainstream line (thalweg included). 

The first rule is older, and today only used for smaller 
streams. The second rule has been in use since the 

early nineteenth century and is used for large, 

navigable rivers (Ilic & Stankovic, 2005). When actual 
demarcation, this is just a starting point for 

negotiations and intergovernmental contract between 
the interested parties. It is usually difficult to adhere 

to the above mentioned regulations literally, becauses 
rivers have branches and deltas, riverbeds are 

meandering, by erosion of one river bank, and 

accumulation on the other, river courses during major 
floods can completely change, middle of a river and 



Consequences of the River Bank Erosion in the Southern Part of the Pannonian Basin: Case Study – Serbia and the Republic 
of Srpska 

© 2013 Forum geografic. All rights reserved. 8 

thalweg move depending on the water level even 
within a year (Ilic & Stepic, 1994). 

Discussion 

Environmental Aspects of River Bank 
Erosion 

The environmental aspects of the riverbank 

movement was analysed in detail, and shown in the 
intensity analysis of the bank erosion, lateral 

migration and landscape degradation as a result of 
intensive bank erosion (Dragicevic et al., 2012a, 

2013). In comparison with the bank intensity of the 

Danube River and the Drina River, where, due to the 
lack of the field measurement, historic-geographic 

and mapping sources were used, there are very 
detailed measurements of the riverbank movement 

for the Bosna River and the Kolubara River. 

The amount of the horizontal shift of riverbed by 
the alluvial plain is a very important indicator of the 

process dynamics. It provides the basic argument 
for the adoption of measures to protect bank areas. 

The more so, because the area of the studied rivers 
meandering is populated, and, except the 

households, the land plots of very high quality are 

the most vulnerable. In determining the movement 
amount, the river sectors at the beginning and end 

of the given time period were compared. To present 
this work, only the average deviation value of the 

left and right meander peak points in relation to the 

initial state will be reported. This provides insight 
into the spatial-ecological component, important for 

the weak points of defence in the alluvial plain which 
were not threatened in the period of history. 

However, the situation is more complex because it 

involves a process within an undefended part of the 
alluvial plain, which is not covered by this 

presentation, but is also economically important and 
is the first targeted by erosion. 

In the research sector, the Kolubara River length 
was 7.5 km in 1925, 8.2 km in 1967, 9.6 km in 

1981, 10.06 km in 2004 and 10.14 km in 2010. The 

dynamics of the riverbank migration were observed 
by analysing the Kolubara riverbed movement 

during the periods of 1925-1967, 1967-1981, 1981-
2004 and 2004-2010 (Roksandic, 2012). 

In the lower course of the Kolubara River, 

comparing the 1:50000 topographic maps from 1925 
and 1951, it was calculated that the Kolubara 

riverbed moved by 36.8 m, of which 22.3 m to the 
left, and 14.5 m to the right. The average annual 

movement in this period was 1.41 m. During the 
period of 1951-1967, it was calculated that the 

Kolubara river course migration totaled 32.8 m, of 

which the course moved by 11.8 m to the left, and 
by 21 m the right. The average annual movement in 

this period was 2.05 m. During the period 1967-

1981, the total amount of the Kolubara River 
migration was 57 m, when the left bank moved by 

32.5 m and the right bank by 24.5 m. In this period, 

the average riverbed movement was 4.1 m per year. 
Further comparison of aerial photo images from 

1981 and orthophoto images from 2010 show that 
the Kolubara riverbed stabilized, because during 29 

years its course moved by 28.9 m, of which 13.1 m 

to the left, and 15.8 m to the right. This would mean 
that it moved annually by 1 m, which is 

approximately four times less than in the previous 
observation period (1967-1981), when the Kolubara 

river course on the average shifted by 4.1 m. 
The geodetic survey of the Kolubara river bank 

near the bridge in Drazevac, showed that its 

average movement due to flood wave in June 2010 
was 3.06 m, and in the most endangered area 6.16 

m. This resulted in the loss of the bank part in front 
of the bridge, which initiated the urgent bank 

fortification making to protect this important 

infrastructural object (Dragicevic et al., 2013). 
Geomorphological analysis of dominant erosion 

processes and their intensity quantification of the 
Kolubara River Basin, was done in previous research 

(Dragicevic, 2007). The results showed that the study 
area was characterized by intense lateral dynamics of 

the river channels. The bank erosion (Roksandic et al. 

2011; Dragicevic et al. 2012a), sediment yield and 
sediment accumulation (Dragicevic, 2002), floods and 

landslides (Dragicevic 2012a; 2012b), soil and water 
pollution are the major environmental problems in the 

Kolubara River Basin. 

Although the alluvial rivers meandering is a 
natural process, it must be noted that in the case of 

the Kolubara River, human impact is responsible for 
its intensification. The area of the Lower Kolubara, 

where the studied sector of the river is located, 

mostly belongs to a lignite mining basin, whose 
exploitation in the thermal power plants provides 

half the electricity in Serbia. This major economic 
giant was not uncommon with the fact of relocating 

whole settlements to allow space for new surface 
excavations, and the river courses moving was 

already common practice. The most drastic example, 

one that is relevant for the current situation of the 
Kolubara River and its raging at the valley bottom, is 

shifting of the Pestan riverbed, which is the right 
tributary of the Kolubara River and was formerly 

running in parallel in a length of 20 km. In fact, 

nothing was done to increase the capacity of the 
new riverbed and adjust to a much higher discharge. 

The bypass was performed in 1959, and the 
consequences of the Kolubara River "non- fitting" in 

the new riverbed are visible even today. 
In the studied sector (Fig. 3), the Bosna River 

length was 25.8 km in 1958, 24.9 km in 1976, 27.6 

km in 2001, 27.1 km in 2006, 24.6 in 2008 and 23.9 
km in 2012. In the Bosna River lower course, by the 
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analysis of the topographic bases and ortophoto 
images of the research area, the average shift of the 

Bosna riverbed in the period 1958-2012 amounted 

to 132.4 m. However, it is important to emphasize 
that the value of the maximum movement in the 

period 1958-2006 amounted to 1055.3 m. Apart 
from this period, the maximum values of the period 

1958-1976, 517.8 m, 1958-2001, 934.7 m, 1958-

2008, 467.0 m are also significant and, and the 
period from 1958 to 2012, 506.2 m. The analysis 

showed that the average movement in the period 
1958-2012 amounted to 90 m to the left, and the 

maximum value of this movement in the analysed 
period was 330.1 m. In terms of shift to the right, it 

was found that its average value in the period 1958-

2012 amounted to 156.1 m, and that in this period 
the value of the maximum movement in this 

direction was 506.2 m. 
Almost in the entire sector, the concave curve 

banks are damaged, vertically notched by 

mainstream high waters and subject to constant 
erosion. It is a general phenomenon that in the 

bands, the concave banks are being destroyed, 
while the silt is deposited on the convex banks. In 

each occurrence of high waters, due to the high 
saturation of water with silt deposit, on all 

watercourse curves, on the concave side of the 

bend, there is a minor displacement on the riverbed 
within the inundation, while on the convex side of 

the bend there is a deposit of silt. The global 
movement of minor riverbeds, during inundation, is 

routed to the mainstream course formed by the 

floods, with a tendency to form a common corridor 
of low and high waters. 

Socio-Economic Aspect of the 
Consequences of the River Bank Erosion 

Because lateral erosion is more intense, the 

concave river banks on the side of the river often 
collapse, and farmers who have arable land parcels 

on the river bank (in the area of the three villages 
that the Kolubara River flows through) lose the parts 

of the parcels that were carried away by the river. 

In the lower part of the Drina River Basin, the 
bank erosion caused many problems with thе 

demarcation between two countries. In this area, 
the Serbian farmers who had arable land parcels on 

the right river banks in Serbia (100 years ago), 
beacause of very intensive lateral erosion, lost the 

parts of the parcels or whole parcels. In recent time, 

their land parcels have been located in the Republic 
of Srpska. And vice versa! Identical problems occur 

along the Danube border line between Serbia and 
Croatia. Serbian farmers who had arable land 

parcels on the left river banks in Serbia (50 years 

ago), beacause of very intensive lateral erosion lost 
the parts of the parcels. In recent time, their land 

parcels have been located in Croatia. And vice versa! 

In the analysed part of the Donjokolubarski Basin, 
there were 247 endangered land parcels in the 

villages of Drazevac, Konatice and Poljane, and 136 

of them contained arable land with an area of 111.6 
ha in 1967 and 72 ha in 2010, meaning that in 43 

years, 35.5 % (39.58 ha) of the land allocated for 
agricultural production was lost. The area of 21 

endangered woodland parcels was 6.9 ha in 1967 and 

2.8 ha in 2010, which lost 4.1 ha (59.4 %) from its 
initial area. There are only three endangered 

pastures, and their area was 1.3 ha in 1967 and 0.6 
ha in 2010. The areas of 80 sandbanks were 

diminished from 25.3 ha to 4.4 ha. The total area of 
247 endangered land parcels was 148.3 ha in 1967 

and 81 ha in 2010. Therefore, due to bank erosion, 

over 43 years (1967-2010), 67.3 ha of land were lost 
in the Municipality of Obrenovac (Roksandic, 2012). 

The economic effects caused by the bank erosion 
were analysed, both land loss and the reduction in 

the agricultural production. In the period 1967-2010, 

the average corn yield of the study area was 4.27 
t/ha, and the average wheat yield was 3.27 t/ha. 

These yield values corresponded with the Serbian 
average yields. The permanent corn production that 

was lost up to 2010 was 3255 t and 1271 t of 
wheat. However, the level of production losses was 

steadily increasing over time. Consequently, the final 

effects of the potential losses are immeasurable. 
The total value of the permanent losses of arable 

land by 2010 was 80560 USD, and the total loss in 
agricultural production was 634240 USD. 

Based on the orthophoto images from 2001, 

2006, 2008 and 2012, we have estimated the area 
of diminished land parcels and their land loss caused 

by the bank erosion of the Bosna River. Compared 
to the base year of 2001, when the first orthophoto 

images distinguished several categories of land use: 

arable land, forests and low vegetation, meadows 
and pastures, populated areas (plot areas), and 

gravel excavations and depots, the significant losses 
of areas under the above categories of the land use 

manners were determined. In the period from 2001-
2012 42.30 ha of arable land were lost, 171.9 ha of 

forests and low vegetation, 0.1 ha of plot areas, 

31.8 ha of meadows and pastures, and 41.9 ha of 
sand and gravel pits and depots. 

In 2001, an initiative was launched in recognition 
of the Bosna riverbed condition, especially concave-

eroding river banks. Further analysis revealed that 

along the lower Bosna River the bank revetment had 
to be repaired at the length of 15999 m to secure the 

concave river banks and stabilize the primary 
riverbed. To protect the concave banks, a detailed 

cost analysis of making the bank fortifications per 
running meter was done and found that the bank 

revetments of gabions and reno mattresses 

represented the best solution in terms of finance, and 
had practical applications because they could be 
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carried out of local materials (sand and gravel). 
Therefore, the cost of securing a concave river bank 

running meter is 494.93 Euros, which means for the 

repair the above mentioned part of the Bosna 
riverbed, that is, to secure the concave river banks, 

7.91 million Euros are needed. 

Geopolitical Consequences of River Bank 
Erosion 

The borders on the river courses, where the river 
bank erosion is dominant, are often the subject of 

international disputes and conflicts. As a rule, these 
problems are particularly complicated, difficult to 

solve, last long and often re-establish in the post-

conflict areas, as every, even the smallest 
concession (and they are required) - is interpreted 

as "national treason". This is the case on the former 
Yugoslav territory and can be analysed on three 

paradigmatic examples - on the Danube River 
between Serbia and Croatia, on the Drina River 

lower course between Serbia and the Republic of 

Srpska (Bosnia and Herzegovina) and the Bosna 
River lower course between the Republic of Srpska 

and the Federation of Bosnia and Herzegovina. 
The origin of the problem - According to the 

historical-genetic criteria, the borders of Serbia and 

other countries emerging from the former Yugoslavia 
can be divided into "old" (according to the former 

Yugoslavian neighbours) and "new" (between the 
former federal units / republics of the former 

Yugoslavia ). The "old" borders are mostly 

unproblematic, while the "new" are questionable and 
subject to mutual disputes (Stankovic, 2010). The 

cause of this is found in the inherited administrative-
political abutment of the republics, which were traced 

according to the ideological needs and territorial 
organization of the Communist Party, and were not in 

accordance with the strict application of any principle 

( first of all, the ethnic principle) (Stepic, 1994). What 
is more, the internal borders have never, under any 

legal act, been precisely established, marked and 
verified neither in the parliament of Yugoslavia, nor in 

the parliaments of the federal units/ republics. The 

problem was not solved by the Arbitration 
Commission of the European Union (the Badinter 

Commission) in 1991 by its general agreement that 
the inter-republic borders were immutable and 

became inter-state borders. It turned out that this 
was not contributed by the mitigated solution that the 

borders could be subject to change by agreement, 

that was enacted in 1992 on the London Conference 
on Yugoslavia (Stankovic, 1992). On the contrary, 

there were diametrically opposite approaches and 
understandings of the border line determination, 

especially along the river courses. Although these are 

the territorially minimal disputes in question, their 
inter-political and geopolitical conflict potential is 

enormous. 

The problem of the border between Serbia and 
Croatia on the Danube River – The border between 

Serbia and Croatia on the Danube River is 137.6 km 

long, which amounts to 53.1% of the total length of 
the border between the two countries. On the 

Danube sector, the border is from 1945, when the 
inner borders of the Democratic Federal Republic of 

Yugoslavia were formed, and when Vojvodina was 

established as an autonomous province within the 
People’s Republic of Serbia. It was found that its 

border with the People’s Republic of Croatia in part 
"goes by the Danube River" (Article 1, Paragraph 3 of 

the Law on the Establishment and Organization of the 
Autonomous Province of Vojvodina, Official Gazette of 

the People’s Republic of Serbia no. 28/45). If we join 

the decisions of the so-called Badinter Commission in 
1991and the London Conference in 1992, nothing 

could be disputed. Also, the official government 
position of Serbia is that the border is along the 

centerline of the Danube River waterway, which is in 

accordance with the international standards for 
border waterways, the Danube Convention and the 

regulations of the Danube Commission. 
But Croatia is of the opinion that the inter-state 

border is not on the Danube, but along the 
boundaries of the border cadastral municipalities 

established in the late nineteenth century, reflecting 

the state of a property and legal status of that time 
and which at the time of Austro-Hungary belonged 

to the administration centers on the right side of the 
Danube River. As a result of e lateral migration, 

bank erosion, regulation and movement of the 

Danube riverbed to the west in the past more than 
100 years, those border cadastral municipalities are 

now mostly on the left side of the Danube River, in 
the regions of Backa in Serbia, and partially on the 

right side of the Danube River in Croatia. They are 

drawn along the former Danube river course, and 
now abandoned meanders and river branches, 

causing the disputable territorial "pockets". On the 
left side of the Danube River there are about twenty 

such "pockets", which are in Croatia by the cadaster, 
with a total area of around 9600 ha. On the right 

side of the Danube River, in Croatia, a few "pockets" 

are only located, with a much less total area of 
about 910 ha (Stankovic, 2005) (Figure 2a). 

The geopolitical issue of the disputed border on 
the Danube River between Serbia and Croatia is 

aggravated because of strained relationships, and 

they are the result of a violent, war destruction of 
the former Yugoslavia. Both countries accuse each 

other of great aspirations and in such conditions 
even the slightly controversial areas are magnified 

into a major problem. Moreover, these "pockets" are 
perceived as important geostrategic "bridgeheads" 

of the rival on the other side of the river and its 

potential "springboard" for further appearance of a 
new, hypothetical conflict. Croatia especially insists 
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that the border should not be along the current 
course of the Danube River, because on the left side 

of the river is 10 times larger area that is in Croatia 

by the cadaster than the one on the right side and is 
in Serbia by the cadaster. If the state border should 

be established by taking into account the cadastral 
boundaries, and not the international legal standards 

and following the practice of the borders of a 

navigable river, the Danube waterway, an important 
future Trans-European diagonal of river transport 

and projected Corridor 7, would be cut on a 
relatively short sector in several places. The problem 

gets wider, international dimensions, after Croatia 
joins the EU in 2013, when it will enter future 

negotiations with a strong support. 
The problem of the border between Serbia and 

Bosnia and Herzegovina (Republic of Srpska) on the 
Drina River – The border between Serbia and Bosnia 

and Herzegovina is in the whole length with one 
of its two political-territorial subdivisions - the 

Republic of Srpska. In comparison to the total length 

of 382.8 km, the border drawn by the rivers and 
artificial lakes is 228.5 km long (59.7%). 

Most of the river/lake border between Serbia and 
Bosnia and Herzegovina (Republic of Srpska) is 

located on the Drina River. In the recent history, the 

state border here appeared after the Berlin Congress 
in 1878, when Serbia gained independence, and 

Austria-Hungary was allowed to perform the 
occupation of Bosnia and Herzegovina, a province 

that formally remained a part of Turkey. After the 
Austro-Hungarian annexation of Bosnia and 

Herzegovina in 1908, and enhanced tensions 

between Austria-Hungary and Serbia, caused by the 
so-called Annexation Crisis, the two countries soon 

joined the process of demarcation. 

  

Fig. 2: The border on the Danube River between Serbia and Croatia (left) and between Serbia 
and Bosnia and Herzegovina (Republic of Srpska) as compared to the present-day course of 
the Drina River (right) 



Consequences of the River Bank Erosion in the Southern Part of the Pannonian Basin: Case Study – Serbia and the Republic 
of Srpska 

© 2013 Forum geografic. All rights reserved. 12 

They carried out the precise geodetic land survey 
of the area along the river, then did the mapping 

display of the Drina river course, marked the 

disputed land and evidenced the requirements of 
both sides, and all printed in the Elaborate of the 
land survey on the Drina River (Elaborat der Drina-
Aufnahme) in 1910. This was followed by the Balkan 

Wars and the First World War, after which in 1918, 

the Yugoslav state was created, and the border on 
the Drina River became irrelevant. Analogous to 

other federal units/republics, in 1945, Bosnia and 
Herzegovina was constituted, but, as in the case of 

others, its borders were not clearly defined and 
legally verified as well. With the disintegration of 

Yugoslavia in 1991/1992, i.e., with the creation of 

"The Dayton-Paris Bosnia and Herzegovina" in 1995, 
this border also was actualized as the "new" border 

between Serbia and Bosnia and Herzegovina. 
Among other disputed issues (enclave Medjurečje 

as part of the Municipality of Rudo in the Republic of 

Srpska, and surrounded by the territory of Serbia; 
demarcation on the Drina River’s artificial lakes and 

hydropower plants; part of the Belgrade-Bar railway, 
which passes through the Republic of Srpska in the 

length of 11 km), there was a problem of 
demarcation in the lower course of the Drina River. 

The river meanders through the valley and 

significantly alters its course each year. Variable 
riverbed was cut through the large alluvial fan, so on 

its left side, in the Republic of Srpska, the area of 
Semberija is located, and on the right, in Serbia, the 

area of Mačva. The entire lower Drina River Valley, 

from Zvornik to its confluence in the Sava River, there 
are the abandoned riverbeds in the alluvial plain that 

are activated during floods. Compared to the 
condition of 100 years ago, that is, compared with 

the mapping showing the active course and 

abandoned meanders from 1910, and set thalweg of 
1883-1884, the situation has changed considerably 

(Map: III Übersicht, in: Elaborat der Drina-Aufnahme, 
1910.). But the boundaries of the cadastral 

municipalities remained almost the same, and they 
are now (as opposed to 1910) almost off the river, 

but mostly on the left side of the valley. Thus, the 

total area in Serbia by the cadaster, located on the 
left side of the Drina River, is 3332.3 ha, and the total 

area in the Republic of Srpska, on the right side of 
the Drina River is 965.8 ha (Figure 2b ). 

Geopolitical issue of the unresolved border 

between Serbia and Bosnia and Herzegovina 
(Republic of Srpska) along the lower Drina River has 

no great conflict potential for the time being. The 
Drina River is not navigable (though it was so in the 

nineteenth century), so it would be logical for the 
border to be drawn along the centerline. However, 

the constant riverbed movement can cause 

problems. Also, the border line demarcated by 
surveying in time can run at a distance from the 

riverbed and cause numerous practical difficulties (in 
flood management, transport, land treatment ...). 

Identified inter-republic border (cadaster border) is 

mainly located several hundred meters west of the 
present Drina riverbed. "Pavlovića most" near 

Badovinci and the border crossing next to it were 
built entirety on the area belonging to Serbia by the 

cadaster, and the border is even several kilometers 

to the west. Everyday life, transport and people’s 
work on both sides of the river is facilitated by a 

small degree of the border barriers. Pursuant to the 
good relations between Serbia and the Republic of 

Srpska, and their agreement on the so-called Special 
and Parallel Relations, proceeded from the Dayton-

Paris Agreement in 1995, the demarcation could be 

resolved without major problems. However, possible 
complications may arise as a reflection of the 

strained relations within Bosnia and Herzegovina - 
between the Federation of Bosnia and Herzegovina 

and the Republic of Srpska. 
The problem of the border between the Republic 

of Srpska and the Federation of Bosnia and 
Herzegovina on the Bosna River - After completion of 
the Civil War, based on the General Framework 
Agreement for Peace in Bosnia and Herzegovina, 
reached at the U.S. "Wright-Patterson Air Force Base" 

in Dayton, Ohio, USA, 1-21 November 1995, and 

definitely accepted and signed in Paris on the 14 
December 1995, Bosnia and Herzegovina was created 

as a state of two "entities" – the Federation of Bosnia 
and Herzegovina and the Republic of Srpska. One of 

the key principles of the constitution was the division 

based on the ratio of 51% of the territory to the 
Federation of Bosnia and Herzegovina "entity", and 

49% to the Republic of Srpska "entity" (at the 
expense of the Republic of Srpska, this principle from 

the very beginning was not fully respected). "Entity 

Border Line" was set at 1:50000 scale maps, which 
included possible deviation of about 50 m. Special 

Article was related to the sectors of the inter-entity 
border lines drawn by the rivers. Accordingly, it is 

concluded that the "line will follow natural changes" 
and "artificial changes in the river course will not 

affect the position of the border line between the 

entities", but leaves room for correction by the 
mutual agreement of the entities, particularly "in the 

case of sudden natural changes in the river course 
(land separation and cutting of the new riverbed)" 

(Lukic & Popovic, 1996). 

The characteristic part of the inter-entity border 
lies between the Republic of Srpska and west (Odžak) 

fragment of a two-part Posavski Canton of the 
Federation of Bosnia and Herzegovina. In 

"Approximate description of the Republic of Srpska 
border line" is stated that from the confluence of the 

Bosna River into the Sava River near Šamac the 

"border line runs along the Bosna River to the 
trigonometer 93 (which is located on the right bank 
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of the Bosna River), then bypasses the village of Ada 
to the east and south side, and the village of Cvek on 

the north side", and in that way moving away from its 

course. The Bosna River at the lower part of the 
valley runs through an alluvial plain, meanders, 

conducts extensive river bank erosion and moves the 
riverbed. This, also, means changing the length and 

route of the inter-entity border line after its 
approximate establishment in 1995 (Fig. 3). From the 

village of Ada to the confluence into the Sava River, 

the length of its course changed over the period 
1995-2012 for 3146 m (18.4%), the course length 

was shortened by that amount, along with the length 
of the border between the two entities. 

 

 

 

Fig. 3: Movement of the Bosna river course, as the result of changes in the length of the 
border line between the Republic of Srpska and the Federation of Bosnia and Herzegovina 

 
The geopolitical problem of the part of the inter-

entity border along the changeable lower course of 
the Bosna River can become very delicate under the 

certain circumstances. Political-territorial structure of 

this part of Northern Bosnia and Herzegovina is very 
complex, because the different interests are 

projected here: on one hand, the interests of the 
Republic of Srpska for a greater degree of 

autonomy, patenting the inter-entity borders and 

preserving the territorial constriction (so-called 
Corridor) between its eastern and western parts, 

and on the other hand, the Croatian entity of the 
Federation of Bosnia and Herzegovina in a two piece 

part of the Posavina Canton to maintain it in its 
present borders as a "springboard" for a possible 

cutting the narrowing of the Republic of Srpska, and 

on the third side, the Muslim-Bosniak factor of the 
Federation of Bosnia and Herzegovina to make the 

inter-entity borders totally pointless and unite the 
state. The Bosna River Valley is very important 

because it traced the future Corridor 5c (Budapest-

Osijek-Doboj-Sarajevo-Ploce) and Trans-Dinarides 

geostrategic directrix between the Pannonian and 
the Adriatic Basin. Therefore, any change in the 

lower course means not only moving the border 

between the Republic of Srpska and the Federation 
of Bosnia and Herzegovina, but also cause of 

misunderstandings that can develop into a new 
large scale conflict. 

Conclusion 

The obtained results show that the consequences 
of the river bank erosion are complex, and that this 

process, besides the gemorphological and 

environmental, has a wider social significance. The 
total amount of lateral migration of the Kolubara 

riverbad for the period 1925-2010 is 155 m, of 
which the movement to the left side is of 79.7 m, 

and 75.8 m to the right. For the Bosna River, this 
movement is even more pronounced. The total 

amount of lateral migration of the Bosnia riverbed 
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for the period 1958-2012 is 352.2 m, of which the 
movement to the left side is of 286.1 m, and 409.6 

m to the right. In addition to landscape degradation, 

lateral migration has caused serious problems for 
the disappearance of arable land (approximately 40 

ha) in both basins, but also economic loss due to the 
reduction of agricultural production. Further analysis 

has revealed that in the lower course of the Bosna 

River, the riverbed needs to be put in order at the 
length of 15999 m. If we know that the value of a 

running meter of the concave river bank is 494.93 
Euros, then, for the recovery of the aforementioned 

Bosna riverbed, that is, for the concave river bank 
insurance, it is necessary to extract 7.91 million 

Euros. In the case of the Kolubara River, the 

affected length of the river banks of the Category I 
per condition in 2008 was 5150 m, and for their 

recovery 2.54 million Euros were needed. 
Apart from the above analyses that are of the 

local (relating to the municipalities located on the 

watercourse banks) character, bank erosion may 
result in serious consequences that come out of the 

national framework. The geopolitical consequences 
due to bank erosion acting and lateral migration of 

the river course may occur in international 
waterways, and good examples are the following 

rivers: Danube, Drina and Bosna. For the Danube 

and Drina, given the length of the riverbed 
meandering, the land loss and intensity of lateral 

migration have not been analysed, as this would 
require detailed topographic maps and orthophoto 

images of larger areas, and the depth of analysis 

due to the significance of these watercourses would 
come out of the scope of this research. Under 

international importance of these watercourses, 
more detailed studies could be an issue of bilateral 

projects between Serbia and Croatia, and Serbia and 

the Republic of Srpska as well. The results of such 
studies would greatly assist to the relevant 

institutions which must deal with decisions regarding 
planning and protection against bank erosion. 
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Abstract 

Drought is one of the consequences of a reduction of 
rainfall over a long period of time. Often a number of 

meteorological elements as high temperatures, strong 
winds and low relative humidity occurs in conjunction with 
the drought. These facts make drought very strongly 
expressed. The present paper aims to analyze the intensity 
and the seasonal differences of meteorological drought in 
Northeastern Bulgaria and to characterize the drought 
impact on the main crops cultivated in the study area.  
The tendencies of the seasonal and the annual air 
temperatures and precipitation are investigated. Drought 
periods are revealed on the base of precipitation anomalies 
and the drought indices as Standartized Precipitation Index 
(SPI) and De Martonne Index. The driest years for the 
period 1961 – 2011 have been established. The production 
of the main crops in the study area is analyzed on the 
background of climate change. The information from 
climate models is used in order to describe future climate 
and to make the recommendations for crop cultivation in 
relation to climate impact.  

Keywords: drought, precipitation anomaly, SPI, 
crops production, adaptation 

Rezumat. Impactul secetei asupra principalelor 
plante cultivate în nord-estul Bulgariei  

Seceta este o consecință a reducerii cantității de precipitații 
într-o perioadă lungă de timp. Deseori, anumite elemente 
meteorologice, cum ar fi temperaturi ridicate, vânturi 
puternice și umiditate relativă redusă se înregistrează o dată 
cu seceta, ceea ce duc la accentuarea acesteia. Lucrarea de 
față analizează intensitatea și diferențele sezoniere ale 
secetei meteorologice în nord-estul Bulgariei, prezentânt 
totodată și impactul secetei asupra principalelor culturi din 
aria de studiu. 
Sunt analizate tendințele temperaturilor și cantităților de 
precipitații anuale și anotimpuale. Perioadele de secetă sunt 
identificate pe baza anomaliilor de precipitații și a indicilor de 
secetă precum Indicele Standardizat al Precipitațiilor (SPI) și 
Indicele DeMartonne, stabilindu-se cei mai secetoși ani pentru 
perioada 1961-2011. Pe fondul schimbărilor climatice, au fost 
analizate și producțiile obținute la principalele culturi. 
Informațiile din modelele climatice sunt folosite pentru a 
caracteriza climatul viitor și pentru a face recomandări cu 
privire la culturi în funcție de impactul climatic.    

Cuvinte-cheie: secetă, anomalia precipitațiilor, SPI, 
producții agricole, adaptare 

 

Introduction 

Drought is a normal feature of climate, but it can 
occurs as an extreme phenomenon and become a 

natural hazard. The difference between drought and 
other disasters is that drought occurs slowly. Its 

effects accumulate and occur over a long period of 

time and may be observed years after the dry period 
ends affecting a wider geographical area than the 

area which is directly affected by the disaster 
(European Communities, 2007). 

There are many definitions of drought and 

authors distinguish various types of drought – 
meteorological, agricultural, hydrological, social or 

economic (Motha, 2000). Common to all types of 
drought is a lack of precipitation (WMO, 1993). One 

of the basic definition of drought is that, “…drought 

originates from a deficiency of precipitation over an 
extended period of time--usually a season or more--

resulting in a water shortage for some activity, 
group, or environmental sector.”, National Drought 

Mitigation Center. 

http://drought.unl.edu/DroughtBasics/WhatisDrough
t.aspx 

Drought can damage the harvest if it coincides 

with the growth season of crops. Often a number of 
meteorological elements as high temperatures, 

strong winds and low relative humidity occur in 
conjunction with drought. The plants are in the most 

unfavorable conditions when precipitation reduction 

produces a decrease on soil moisture. When the 
atmosphere and soil moisture is not enough to 

satisfy the water demand of the plants various 
physiological processes are affected.  

During the recent years severe droughts occurred 

and persisted in the southern Europe including 
Bulgaria and more frequent heat waves during the 

summers illustrate how the climate extremes 
become more frequent and more intense. Several 

studies on drought provide details about its 
characteristics and occurrence in Bulgaria during the 

last decades or century (Alexandrov, 2011, 

Alexandrov, 2006, Knight et al, 2004, Nikolova et al. 
2012). Despite numerous publications on the topic 

of climate change, the previous studies of the 

http://drought.unl.edu/DroughtBasics/WhatisDrought.aspx
http://drought.unl.edu/DroughtBasics/WhatisDrought.aspx


Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XII, Issue 1 (June 2013), pp. 16-24 
http://dx.doi.org/10.5775/fg.2067-4635.2013.016.i 

17 forumgeografic.ro 

impacts of drought on agriculture in Bulgaria are 
relatively small (Alexandrov, 2008, Kazandjiev, 

2008; Nikolova and Mochurova, 2012, Mochurova, 

2010, CLAVIER project). Because of this in-depth 
statistical and geographical analysis need to be done 

in order to throw light in some yet unanswered 
questions about recent climate change and its 

impact on regional and local levels.  

The aim of this study is to determine the severity 
of drought and its impact on the main crops 

cultivated in Northeastern part of Bulgaria. The 
study area is part of one of the main agricultural 

regions in Bulgaria. That is way the investigation of 
climate change and extreme events, such as 

drought, is very important for this area. In order to 

achieve the aim of the present research work the 
analysis is done in two main directions: 1) statistical 

analysis of precipitation and air temperature in the 
study area, calculation of drought indices and 

determination of dry periods and 2) analysis of 

productivity of the main crops in the study area on 
the background of drought occurrence and intensity. 

The paper shows also application of different indices 
(percent of normal, SPI and De Martonne aridity 

index) for drought. 

Data and Methods 

Monthly data for air temperature and 

precipitation from four meteorological stations 
situated in Northeastern Bulgaria are used in the 

present research work (Table 1). The analysis of 

drought occurrence and intensity is made on the 
base of seasonal and annual values. The seasons 

are determined as follows: winter – December, 
January, February; spring – March, April, May; 

summer – July, June, August; autumn – September, 

October, November. 

Table 1 Meteorological stations used in the 

present research 

Meteorological 

stations 

Latitude 

(N) 

Longitude 

(E) 

Altitude 

(m) 

Russe 43°51‘  25°58‘  44 
Razgrad 43°31‘  26°31’ 206 

Shumen 43°16‘  26°55‘  216 
Varna 43°13‘  27°55‘  4 

The main investigated period is 1961-2011 and 
the reference period is 1981-2010. The current 

World Meteorological Organization (WMO) standard 

reference period is 1961-1990. However several 
Member States use more recent periods (e.g., 1971- 

2000, 1981-2010).  
The data about production of the main crops 

(wheat, maize, barley and sunflower) in the study 

area for the period 2000-2011 is analyzed on the 
background of climate condition and drought 

occurrence.  

The information from climate models is used in 
order to describe future climate and to make the 

recommendations for crop cultivation in relation to 

climate impact.  
In the scientific literature various specific indices 

as De Martonne’s aridity index (Vladut, 2010, 
Majstorovic et al., 2008, Paltineanu et al. 2007), SD 

(spatial-dryness) index (Tran, et al. 2002) are 

applied for the investigation of drought events. In 
the present study we investigate the drought on the 

base of calculation of Standardized Precipitation 
Index (SPI), precipitation anomaly (Percent of 

Normal) and De Martonne’s aridity index. In order to 
characterize drought and its impact seasonal and 

annual air temperatures are taken into consideration 

also. 
Standardized Precipitation Index (SPI) is an 

index based on the probability distribution of the 
long-term precipitation record for a desired period of 

time. In 2010 WMO selected the SPI as a key 

meteorological drought indicator to be produced 
operationally by meteorological services (JRC, EC, 

2011). SPI is calculated on a monthly basis for a 
moving window of n months, where n indicates the 

rainfall accumulation period. In the present paper 
SPI is calculated for 3-months and 12-months 

scales. The SPI-3 is the best related with soil 

moisture, which respond to precipitation anomalies 
on a relatively short scale 

SPI-12 indicates a long term rain deficit and is 
included to have into account the relation between 

the long term rain shortages with the water 

reservoirs and the water table. The software 
provided by the National Drought Mitigation Center, 

University of Nebraska 
(http://drought.unl.edu/MonitoringTools/ClimateDivi

sionSPI.aspx, accessed by 7 September, 2012), is 

used for calculation of SPI. 
The value of the SPI gives a measure of the 

severity of dry event as follow: moderate drought 
with SPI between -1 and -1.49; severe drought – 

SPI vary from -1.5 to -1.99 and extreme drought 
with SPI -2 and bellow (McKee et al., 1993, Ceglar 

et al., 2008). 

The exact relationship between accumulation 
period and impact depends on the natural 

environment (e.g., geology, soils) and the human 
interference (e.g., existence of irrigation schemes). 

Therefore a comparison with other drought 

indicators is needed to evaluate actual impacts on 
the vegetation cover and different economic sectors 

(JRC, EC, 2011). In order to explain more effectively 
the drought events we use also precipitation 

anomaly and De Martonne’s aridity index.  
Precipitation anomaly (percent of normal) 

is a simple calculation effective for comparing 

between single regions or seasons. The deviations of 
the seasonal and annual precipitation from normal 
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(precipitation for the period 1981-2010) are used to 
determine dry periods in the investigated stations. 

We have calculated this indicator by dividing actual 

seasonal or annual precipitation by normal seasonal 
or annual precipitation which is considered to be 

100%. In the present research we determine dry 
years according to Slavov et al., 2000 as following: 

weak drought – the years with precipitation anomaly 

between 76 and 99% of climate norm, average 
drought - the years with precipitation anomaly 

between 50 and 75% of climate norm and strong 
drought – the years with precipitation anomaly less 

than 50% of climate norm.  
In the scientific literature De Martonne aridity 

index is used as a numerical indicator of drought. 

This index is frequently used for assessment of 
hydrothermal conditions for plant growing. De 

Martonne aridity index Im is defined as the ratio of 
the annual precipitation sum P in mm and the 

annual mean temperature T in °C +10. The 

following formula is used in order to calculate the 
annual values of the De Martonne aridity index: 

10

T

P
Im  

In the present paper we accept as thresholds the 

annual values 10 and 20 of De Martonne index. The 
regions with annual De Marton index less than 10 

are characterized by an arid climate. If De Martonne 
index is between 10 and 20 the climate is semi-arid. 

The analysis of production of the main crops 

(wheat, maize, barley and sunflower) in the study 
area for the period 2000-2011 is made on the 

background of local climate change and drought 
occurrence.  

Study area 

The investigated meteorological stations are 
situated in the Northeastern part of Bulgaria 

which is one of the main agricultural regions in 
the country. This is the eastern part of the 

Danube Valley. The relief is represented by valleys 
of hilly areas north and south. Station Varna is on 

the Black Sea coast and station Russe is on the 

Danube River. The climate is moderate continental 
with the influence of the Black Sea on the east. 

The average monthly temperature in January is 
about -2 to -3 ºC, while in July average monthly 

temperature is 23 - 24ºC. Annual temperature 

amplitudes reach 25-26ºC. The average annual 
temperature in the area is around 11ºC. Due to 

the effect of the Black Sea in the eastern part of 
the Danube valley winter is relatively mild and 

summer temperatures are lower than in other 

parts of the study area. The annual precipitation 
amount is less than the annual average for the 

country. Rainfall amounts in Dobrudja plateau 
reached not more than 450-500 mm per year. 

Results and Disscusions 

In the first part of this section the occurrence 
and intensity of drought is analyzed and in the 

second the agricultural aspects are considered. The 
drought events are characterized at the seasonal 

and annual scale by the means of precipitation 

anomaly and SPI. The annual De Martonne’s aridity 
index is also taken into consideration. 

Drought – intensity and seasonal 
differences 

The analysis of average winter temperature for 

the period 1961-2011 shows that the values vary 
from 0.4 °C (Razgrad) to 3 °C (Varna). The 

maximum winter temperatures are registered in 
2007 and the values are between 4.2°C (Razgrad) и 

6.2°C (Varna). The winter in 2007 is the warmest 

during the investigated period. The minimum winter 
temperatures are observed in 1985 with negative 

values (-2.5 to -3.6 °C) for all of investigated 
stations. The only exception is Varna station on the 

Black Sea coast with positive average winter 
temperature but close to 0 (0.1 °C).  

Despite of the lack of plant growing outside in 

the winter, the analysis of winter precipitation and 
drought is important because the water accumulates 

in the soil during the winter and it can be used 
during the first phenological phases of plants. In 

addition, moisture and rainfall in winter also 

influence the feeding of plants with fertilizers - in 
dry weather during winter fertilizers cannot 

penetrate into the soil and this has a negative effect 
on plant growth during the warm half-year. 

According to the precipitation anomaly the driest 

winters has been observed in 1974, 1976, 1989 
(Table 2.a) and in the beginnings of 90’s when the 

seasonal precipitation has been less than 50% of 
the climate norm (average for the period 1981-

2010). These results are confirmed by calculation of 
SPI (Table  2b). In 2001 and 2007 winter 

precipitation were between 50 and 75% of climate 

norm but occurrence of drought events is not 
established by SPI. Precipitation anomalies show 

that during the period 1961-2011 strong winter 
drought is observed in most of cases in stations 

Russe (7) and Razgrad (6). According to SPI severe 

drought is most often established in stations 
Razgrad and Shumen (Table 2b). 

The average temperatures for spring 1961-2011 
are around 10.5°C only in station Russe (on the 

Danube river) the value reach 12.7°C. The 
maximum seasonal temperature in spring for various 

stations is observed in 1968 or 2008. The values are 

between 12.3°C (Razgrad) and 15.1°C (Russe). The 
minimal seasonal temperature is established for 

1987 in all of the investigated stations with average 
values from 7.3 to 9.7°C.  
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Table 2. Drought occurrence in winter according various indices 

a) percent of normal 

Stations  average drought 

(precipitation anomaly between 50 and 75% of 
climate norm) 

strong drought 

(precipitation anomaly less than 50% of 
climate norm) 

Winter 

Russe 1964, 1972, 1985, 1988, 1992, 2001, 2006, 2007 1974, 1976, 1983, 1989, 1993, 1999, 2000 

Razgrad 1972, 1975, 1983, 1989, 1992, 2001, 2007 1974, 1976, 1977, 1993, 1994, 1999 

Shumen 1964, 1972, 1973, 1982, 1983, 1990, 1999, 

2001, 2007 

1974, 1976, 1989, 1992, 1994 

Varna 1972, 1974, 1980, 1982, 1983, 1985, 1987, 1999, 
2001, 2007, 2008, 2011 

1976, 1989, 1992, 1993 

b) SPI 

Stations  moderate drought  
(SPI from -1 to -1.49) 

severe drought 
(SPI from -1.5 to -1.99) 

extreme drought 
(SPI -2 and bellow) 

Winter 

Russe 1974, 1993, 1989 1976  2000 

Razgrad 1989, 1992, 1973, 1972 1974, 1976, 1994, 1977, 1999, 1993   

Shumen 1982, 1999, 1983 1992, 1976, 1994, 1989, 1993, 1974  

Varna  1992, 1989, 1976 1983 

*- in bold are the years with drought events according to 2 methods 

 
Strong drought occurred in the winters of 1974 and 

1976 is not characteristic for spring. In spring strong 

drought is observed in 1968, Table 3a. The year 1983 
also makes impression with strong spring drought 

observed in all of the investigated stations as in winter 
the drought in 1983 is average. The occurrence of 

drought in spring during 1968, 1983, 1996, 1999, 2000 
and 2007 is confirmed by the calculation of 

precipitation anomaly and SPI (Table 3b). Average 

summer temperatures for the period 1961-2001 
reach values between 20.5 and 23.1 °C.   

 The highest values are established in Russe. 

Maximum summer temperatures are between 23.8 

and 26.0 °C. As in winter the hottest summer are 
observed in 2007. The minimum summer 

temperatures are in 1976 (exception station Varna 
1984) with values between 17.8 and 20.5 °C. The 

average summer temperatures as those for spring 
are an important feature for the development of 

crops because those periods of the year are with the 

highest biological activity of plants. 

Table 3. Drought occurrence in spring according various indices 

a) percent of normal 

Stations  average drought 

(precipitation anomaly between 50 and 75% of climate 
norm) 

strong drought 

(precipitation anomaly less than 
50% of climate norm) 

Spring 

Russe 1963, 1972, 1985, 1996, 2003, 2004, 2007, 2009 1968, 1983, 1986, 1999, 2000 

Razgrad 1963, 1967, 1972, 1976, 1986, 1990, 2003, 2007, 2009 1968, 1983, 1996, 1998 

Shumen 1967, 1972, 1974, 1990, 1996, 2003, 2008, 2009 1968, 1983, 1985, 1986, 2007 

Varna 1976, 1994, 2000, 2003, 2008, 2009 1968, 1983, 1985, 1986, 2007 

 
b) SPI 

Stations  moderate drought (SPI 

from -1 to -1.49) 

severe drought 

(SPI from -1.5 to -1.99) 

extreme drought 

(SPI -2 and bellow) 

Spring 

Russe 1983, 2007 1999, 1968, 1986 2000 

Razgrad 1986, 2007, 1972 1996, 1983 1968, 1998 

Shumen 1996 1983, 2007, 1985 1968, 1986 

Varna 2011, 2003, 1976, 1994 2007 1968, 1983, 1985, 1986 

*- in bold are the years with drought events according 2 methods 
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The calculation of precipitation anomaly shows 
that summer precipitation has been less than 50% 

of the climate normal most often in the end of the 

90’s and in the beginning of the 21st century, 
(Table 4a). Strong summer drought was also 

observed in1965 in all of the investigated stations.  

Summer drought in the 80’s is classified as 
average. According to SPI strong summer 

drought, revealed by precipitation anomalies, is 

manifested as severe or extreme drought (Table 
4b). 

Table 4. Drought occurrence in summer according various indices 

a) percent of normal 

Stations  average drought 
(precipitation anomaly between 50 and 75% of 

climate norm) 

strong drought 
(precipitation anomaly less than 50% of 

climate norm) 

Summer 

Russe 1963, 1978, 1981, 1987, 1988, 1990, 1992, 1999, 

2007 

1965, 1984, 1996, 1998, 2000, 2003, 

2008 

Razgrad 1962, 1978, 1987, 1988, 2007, 2008 1965, 1996, 1998, 2000, 2003 

Shumen 1962, 1969, 1981, 1986, 2008 1965, 1988, 1990, 1996, 1998, 2000, 

2003, 2007 

Varna 1962, 1964, 1966, 1981, 1983, 1984, 1986, 1989, 
2000, 2003 

1965, 1974, 1996, 2007 
 

 

b) SPI 

Stations  moderate drought (SPI 

from -1 to -1.49) 

severe drought 

(SPI from -1.5 to -1.99) 

extreme drought 

(SPI -2 and bellow) 

Summer 

Russe 1998 1996, 1965, 2008 2000 

Razgrad 1988 2003, 1965, 2000 1998, 1996 

Shumen 1990, 1998, 1986, 2008 2007, 1988, 1996, 2003 1965, 2000 

Varna 2007, 1974, 1965  2011, 1996 

*- in bold are the years with drought events according 2 methods 

 
Seasonal autumn temperatures for the period 

1961-2001 are between 11.2 and 13.6 °C. The 

highest autumn temperatures for the investigated 
period are established in 1963 for stations Russe 

(14.8 °C) and Razgrad (14.0 °C), in 2010 for station 
Shumen and in 1966 for station Varna (15.4 °C). 

The coldest autumn for the period 1961-2011 is in 
1988 when the seasonal temperatures were 

between 8.5 and 11.1 °C.  

Precipitation anomalies show low autumn 
precipitation in some years in the beginning of the 

21st century but the occurrence of drought is not 
confirmed by the calculation of SPI. The occurrence 

of drought in autumn 1969, 1983 and 1992 is 

confirmed by two methods used in the present 
research. The difference is that according to 

precipitation anomalies the intensity of drought is 
strong as according to SPI in most of cases the 

drought is moderate (Table 5). As in summer, in 

autumn seasonal precipitation is between 50 and 
75% of the climate norm in several years during the 

70’s and the 80’s, but the values of SPI do not 
confirm manifestation of drought during these 

periods.  

The average annual temperatures for the period 

1961-2011 are between 10.7 and 12.5°C. The year 

with the highest average annual temperature is 
2007 and with the lowest is 1997.  

Drought in annual aspect is studied by the 
application of three indices: percent of normal, SPI 

and De Martonne aridity index. The driest years in 
the Northwestern part of Bulgaria are during the 

80’s and the 90’s. This fact is pointed out in many 

publications about different part of the country. The 
drought is observed also during 2000, 2008 and 

2011 (Table 6). The difference between seasonal 
and annual drought is that in annual aspect the 

drought is manifested as average as in seasonal it is 

most often strong. 
In average values De Martonne’s aridity index 

does not show arid or semi-arid climate in the 
stations from the Northeastern part of Bulgaria. The 

annual De Martonne’s aridity index is calculated for 

three periods (Table 7) and the values are between 
27 and 29. The exception is station Varna, situated 

at the eastern part of the study area on the Black 
Sea coast with De Martonne’s aridity index 21-22. In 

fact there are not differences in the values of De 
Martonne’s index for various investigated periods. 



Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XII, Issue 1 (June 2013), pp. 16-24 
http://dx.doi.org/10.5775/fg.2067-4635.2013.016.i 

21 forumgeografic.ro 

Table 5. Drought occurrence in autumn according various indices 
a) percent of normal 

Stations  average drought 

(precipitation anomaly between 50 and 75% of 
climate norm) 

strong drought 

(precipitation anomaly less than 50% of 
climate norm) 

Autumn 

Russe 1965, 1970, 1973, 1974, 1977, 1984, 1991, 1994, 
2001, 2006, 2010 

1963, 1969, 1982, 1983, 1986, 1990, 
1992, 2000, 2004, 2011 

Razgrad 1963, 1965, 1970, 1980, 1984, 1986, 1987, 

1990, 1996, 2006, 2010, 2011 

1961, 1969, 1982, 1983, 1986, 1990, 

1992, 2000, 2004, 2011 

Shumen 1963, 1965, 1967, 1973, 1974, 1977, 1980, 
1990, 1991, 2001, 2011 

1961, 1969, 1983, 1984, 1986, 1992 
 

Varna 1965, 1967, 1970, 1976, 1986, 1987, 1989, 1990, 
1997, 2001 

1961, 1963, 1969, 1973, 1978, 1980, 1983, 
2000, 2004, 2010 

b) SPI 

Stations  moderate drought (SPI from -1 

to -1.49) 

severe drought 

(SPI from -1.5 to -1.99) 

extreme drought 

(SPI -2 and bellow) 

Autumn 

Russe 1969, 1992, 2011  1999 

Razgrad 1983, 1992, 1977, 1973 1972, 1965 1969 

Shumen 1983, 1989, 1984, 1992, 1980 1961, 1969, 1986  

Varna 2010, 1969, 1983  2011, 1984 

*- in bold are the years with drought events according 2 methods 

Table 6. Annual drought occurrence according various indices 
a) percent of normal 

Stations average drought 
(precipitation anomaly between 50 and 75% 

of climate norm) 

strong drought 
(precipitation anomaly less 

than 50% of climate norm) 

Annual 

Russe 1965, 1985, 1986, 1992, 1996 1999, 2000 

Razgrad 1976, 1990, 1992, 1996, 2000, 2008 1998 

Shumen 1974, 1983, 1986, 1990, 2008 - 

Varna 1974, 1976, 1983, 1984, 1990, 2000, 2008 2011 

b) SPI 

Stations  moderate drought (SPI 
from -1 to -1.49) 

severe drought 
(SPI from -1.5 to -1.99) 

extreme drought 
(SPI -2 and bellow) 

Annual 

Russe 1992  2000, 1999 

Razgrad 2000, 1992, 1990, 2008 1976 1998, 1996 

Shumen 2008, 1985, 1974, 1992 1986, 1983 1990 

Varna 1984 1983, 2000 2011 

c) De Martonne aridity index 

 Russe Razgrad Shumen Varna 

Semi-arid 

De Martonne aridity index is 
between 20 and 10 

1992 1976 1983 1972 

 1990 1986 1974 

 1992 1990 1976 

 1996 2008 1983-1986 

 1998  1989 

 2000  1990 

 2008  2000 

   2008 

Arid De Martonne 
aridity index is less than 10 

1999   2011 

2000    

*- in bold are the years with drought events according 3 methods 
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Table 7. Average annual De Martonne’s aridity 
index 

  Russe Razgrad Shumen Varna 

1961-2011 28 29 29 22 

1971-2000 27 28 27 21 

1981-2010 27 28 28 22 

 
The similar results are published by Moteva et 

al., 2010, who investigated hydro-thermal and 

evapotranspiration conditions of the planning 
districts of Bulgaria. The authors point out that for 

Northeast region average value of De Martonne’s 
aridity index during potential vegetation period is 23, 

but climate during July – August is classified as sub-

arid with De Martonne’s index 16.5. 

Analysis of production of main crops in 
the study area on the background of 
climate change 

The meteorological conditions are one of the 

most important reasons for the changes in the yields 
of agricultural crops in different years, even in high 

yield and technological level. According to Nikolova, 
1999, weather and soil conditions are a major risk 

factor agricultural production. On the Bulgarian 

territory, droughts cause significant losses of 
agriculture. The impact of drought is related to 

fluctuations of some weather conditions that lead to 

growth impairment of the crops and their yields fall 
below 50% of average annual (Knight et al, 2004). 

The influence also has long periods without rainfall 

in late summer and early autumn, and consecutive 
months with precipitation under the climate normal 

(Koleva, 1991). 
In order to investigate the impact of drought on 

crop growing the data for the production of wheat, 

maize, barley and sunflower in the Northeastern region 
for the period 2001-2011 are used. Analysis of the 

data shows a decrease in the yield of corn and 
sunflower in 2001 and of wheat and barley in 2005 

and 2009 (Fig. 1). Decreasing of the yield of the four 
considered crops (wheat, maize, barley and sunflower) 

is observed in 2003 and 2007. On the other hand, the 

analysis of rainfall anomalies and SPI indicates that the 
summer of 2003 is one of the driest periods with the 

seasonal anomalies of precipitation below 50% of 
climate normal in all investigated stations. Low yields 

were obtained in 2007, when in a significant number of 

investigated stations spring precipitation is below 
climate normal. Drought at moderate intensity is 

observed in the summer of 2007 also. Calculated SPI 
and comparison with data about yields allow us to 

conclude that the decrease in crop yields coincide with 
the periods of severe drought in the spring of 2007 

(station Shumen) and summer drought in 2003, 2007 

and 2008, established in the four studied stations 
(Razgrad, Shumen, Rousse and Varna). 

 

 

Fig. 1: Production of wheat, maize, barley and sunflower in Northeast region for the period 
2001-2011 (kg/dka) 

 

Identified by De Martonne’s aridity index drought 
years (2000, 2007, 2008) coincided with the years 

of reduced yields from the crops. 

Future climate change and agriculture 

Scenarios developed by research works in recent 

years show the increasing of air temperature and 
decreasing of rainfall in Bulgaria during the warm 

half of the year. The results of CLAVIER project 
(http://clavier-eu.org/) indicate that for the period 

2011-2050 annual air temperature in Bulgaria will 
increase by 1.78  annual precipitation total 

will decrease by 32 mm. According to a number of 
climate models the number of consecutive dry days 

in the country will increase (Jacob D. 2009).  
The publication from the COST Action 734 

(Alexandrov et al, 2011) points out that the ECHAM4 

climate change scenarios for the 2050-s shows a 
lower warming in the east Bulgaria as well as in 

southeast Romania and northeast Turkey. The 
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annual precipitation in 2050-s and 2100s will 
decrease as follow: 6-9% (HadCM2) and 4-5 % 

(ECHAM4) for the middle of the current century and 

12-18% (HadCM2) and 8-10 % (ECHAM4) for the 
end of 21-st century. According to HadCM2 

precipitation total for June – August will decreases in 
2100 with more than 30%.  

Alexandrov (2008) assessed the risk of drought 

in Bulgarian municipalities. The results from survey 
show that most of the municipalities located in the 

Danube valley have average or substantial risk of 
drought. The greatest risk of drought is established 

in the eastern parts of the study area. 
Due to the expected increase in summer and 

autumn temperatures maturation of a number of 

agricultural crops will occur earlier, indicating shorter 
growing season. Based on climate models, Alexandrov 

et al. (2011) found shorter growing season in the 21st 
century for maize and winter wheat. The temperature 

and rainfall conditions show that agriculture in the 

Northeastern part of Bulgaria should focus on growing 
thermophilic crops. In order to reduce the yield loss 

caused by the increase in temperature the earlier 
sowing date for various crops has to be chosen. 

Another option to adapt to the climate change and 
drought is to look for plants (and seeds respectively) 

which could endure the drought and to correspond to 

the local climate condition also. 

Conclusion 

The analysis of climate data allows us to 

conclude that the drought in the northeastern part 
of Bulgaria is normal and a relatively common 

phenomenon observed, especially from the 80's of 
the 20th century. Because of this it is important to 

know about spatial and temporal variability of 

drought occurrence and its impact on agriculture. 
This may help for developing long-term agricultural 

policies and various strategies for mitigation and 
adaptation to climate change. Often the periods of 

droughts have been observed with periods of high 

seasonal and annual temperatures, which increase 
the negative effect of drought on crops. 

Despite the well-established dependence, 
drought is not the only factor that affects crop 

yields. Air pollution, acid rain, a number of economic 
and social conditions also play important role and 

have significant pressure on production. Based on 

this, some adaptation measures (changes in the 
dates of sowing, growing a xerophilous crop 

varieties, etc.) have to be implemented. 
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Abstract 

Red Lake in the Hăşmaş (Curmăturii) Mountains was formed 
by the natural barrage of the Bicaz brook in 1837. The 
north-western slope of the Ghilcoş Mountain, covered with 
gravel, slide as a result of the alteration layer water 
saturation following the abundant rains in that period. The 
lake has an „L” shape, or the shape of a leg with the foot 
oriented towards north. Red Lake is supplied by several 
brooks with permanent character: Oii, Ghilcoş, Vereşcheu, 
Suhard. As a result of the measurements we made in the 
summer of 2009, using Leica Total Station and sonar, the 
following data were obtained: area 12.01 hectares; 
perimeter 2905.79 m; maximum length 1361.72 m; 
maximum width 160.24 m; maximum altitude upstream in 
the south 965.199 m; maximum altitude upstream in the 
north 966.041 m; maximum depth 10.50 m etc. The 
greatest depths, of 10.5 m, are recorded in the central 
sector, close to the outlet of the two arteries. In a 
transversal profile, the western bank is steeper and hard 
(lithologically), and the eastern bank is mild and crumbly 
(landslide diluvium). In the same way the submerse slopes 
are maintained as well. New techniques of analysing the 
hydro-morphological parameters for a lacustrine basin have 
been used. Methods specific to land geomorphology (slope 
inclination, slope orientation etc) have also been used. The 
cartographic representation, as a new thing in the field, is 
suggestive, and helps in elaborating an interdisciplinary 
interpretation, of a limno-ecological nature. 

Keywords: natural barrage lake, geomorphology, 
bathymetry, cartography, Red (Rosu) Lake 
(Romania) 

Rezumat. Noi tehnici pentru analiza 
parametrlor limno-morfo-batimetrici în 

bazinele lacustre. Studiu de caz: Lacul Roșu 

din Munții Hășmaș (România) 

Lacul Roșu din Munții Hășmaș (Curmăturii) s-a format ca 
urmare a barării naturale a pârâului Bicaz în anul 1837. 
Versantul nord-vestic al Muntelui Ghilcoș, acoperit cu pietriș, 
a alunecat datorită saturării cu apă a stratului de alterare  în 
urma precipitațiilor abundente din acea perioadă. Lacul are 
forma literei L, sau a unui picior cu talpa orientată spre 
nord. Lacul Roșu este alimentat de câțiva afluenți 
permanenți: pârâul Oii, Ghilcoș, Vereșcheu, Suhard. În urma 
măsurătorilor efectuate în vara anului 2009, utilizând Stația 
totală Leica și sonarul, au fost obținute următoarele date: 
suprafața 12,01 ha,  perimetrul 2905,79 m, lungimea 
maximă 1361,72 m, lățimea maximă 160,24 m, altitudea 

maximă în sud 965,199 m, altitudinea maximă în amonte în 
nord 966,041 m, adâncimea maximă 10,50 m. Cele mai 
mari adâncimi, de 10,50 m, sunt înregistrate în sectorul 
central, aproape de gura de vărsare a celor doi emisari. În 
profil transversal, malul vestic este mai abrupt și mai dur 
(din punct de vedere litologic), iar malul estic este mai lin și 
friabil (deluviu de alunecare). În același mod se mențin și 
pantele submerse. Pentru realizarea acestui studiu au fost 
folosite noi tehnici de analiză a parametrilor hidro-
morfologici specifici unui bazin lacustru. Reprezentările 
cartografice, care sunt o noutate în domeniu, sunt 
sugestive, fiind utile pentru elaborarea unei interpretări 
interdisciplinare, de natură limno-ecologică. 

Cuvinte-cheie: lac de baraj natural, geomorfologie, 
batimetrie, cartografie, Lacul Roșu (România) 

 

Introduction 

Red Lake is the best known Romanian 

acquatorium created as a result of a landslide which 
caused a barrage in the course of Bicaz brook. Still, 

a complete geographical and limno-ecological study 
has not been done yet. From a morphological and 

morpho-graphical point of view, there were several 

attempts, but most of the times they were 
incomplete. The best known research paper was 

elaborated by Pandi G. in 2004, but it is published in 
Hungarian and it does not include a modern, 

interdisciplinary, geo-ecological study of the Red 

Lake lacustrine basin system. 
Thanks to very accurate last generation 

instruments, and to the qualified personnel in taking 

very fine measurements, a series of measurements 
on the morphometry and morphology of Red Lake 

were taken. We hope that these measurements will 
represent a basis for complex geographical, 

geological, biological, economic studies, and they 

will lead to new interdisciplinary research directions 
– limno-ecological ones. 

The geomorphologic methodology for land areas 
is applied to the morpho-bathymetry of the 
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lacustrine basins. The principles are the same, in 
another field, collateral to limnology, but important 

from a geographical point of view. The majority of 

the parameters known in the immerse territories will 
be found in the aquatic submerse territories as well, 

but on a different scale and with other influences. 
The most important studies on Red Lake and the 

surrounding area were elaborated by: Bojoi, 1968; 

Cărăuşu et al., 1971; Ciaglic, 2005; Dobrescu and 
Ghenciu, 1970; Ghenciu, 1968 a,b; Ghenciu and 

Apavaloaie, 1969; Ghenciu and Carausu, 1970; 
Gaştescu, 1971; Grasu and Turculet, 1980; 

Mihăilescu, 1940 cited by Popp; 1941; Pandi, 2004; 

 Pandi and Buzila, 2004; Pandi and Magyari, 2003; 
Pelin, 1967, 1971; Pişota and Nastase, 1957; Pişota 

and Nastase, 1957., ; Popescu and Dimitriu, 1950; 

Popp 1941; Preda, 1967, 1971; Preda and Pelin, 1963; 
Puşcariu, 1939; Romanescu, 2009 a,b,c; Senchea, 

1948; Udrişte, 1963; Xantus and Xantus, 1999 etc. 
From the international literature we used only the 

studies helping in supporting some hydro-

geomorphologic ideas: Clague et al., 2006; Gagnon 
et al., 2008; Godet et al., 2009; Holden, 1998; 

Lampert and Sommer, 2007; Nolan and Brigham-
Grettej, 2007; Reshef et al., 2007; Torabay et al., 

1991; Wetzel, 2001. 

 

 

Fig. 1 Geographic location of Red Lake on the Romanian territory

 

Red Lake is situated in the Central Group of the 
Eastern Carpathians, within Hăşmaşu Mare 

(Hăghimaş) Massif and its main tributaries are Oaia, 

Vereşcheu, Licoş and Suhard brooks (Fig. 1).  
It is a natural barrage lake. It was created in the 

summer of 1837, when, following a period of 
abundant rains, a landslide diluvium detached from 

Ghilcoş (Ucigaşu) Mountain and created a barrage in 

the course of Bicaz brook. Behind the landslide 
wave, a lake was created and this lake inherits the 

tree trunks of the forest covering the sliding slope 
(Bojoi, 1968; Mihăilescu, 1940 cited by Popp, 1941; 

Pişota and Nastase, 1957). 
The mathematical coordinates of the lake are: 

46º47’0’’ N latitude in the southern sector, 

46º47’37’’ N latitude in the northern sector, 25º47’0’’ 

E longitude in the north-western sector and 

25º47’30’’ E longitude in the eastern sector. 
In the Carpathian Mountains, there are several 

lakes emerged as a result of the landslides which 

created a barrage in the course of the rivers 
(Vulturilor, Crucii, Bălătău, Dracului etc.), but Red 

Lake is the best known and studied.  
The name „roşu” (red) comes from the fact that at 

sunrise, the sunrays fall directly on the reddish clays of 

the western slope (Piciorul Licoş), and it reflects on the 
relatively clear waters of this aquatorium. 

Methods and technique 

The field measurements were taken by using 
LEICA TCR 1201 total station, which, together with 

LEICA GPS 1200, is part of 1200 LEICA SYSTEM.  
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The Topographic Headquarters in Gheorgheni 
gave us the coordinates of the topographical marks. 

The measurements were taken starting from the 

Topographic Mark number 15, situated on the right 
side of the lake, at 986.275 m altitude, and the 

orientation was done towards the mark on Suhard 
peak, at 1507.0 m altitude. From the Topographic 

Mark number 15 the measurements started 

effectively. Seven station points were radiated, by 
using wood stakes in different zones of the lake, for 

an optimum cover of the whole area. After finishing 
the measurements, the data were processed by 

using AutoCAD software. 
At the same time, a GPS was used in order to 

establish the exact perimeter of the lacustrine basin 

and of the typical humid zones in the Red Lake.  
The data of the topographical surveys were 

represented in Stereographic Projection 70. All the 
topo-geodesic works which were done on the 

territory of Romania were executed in Stereo 

Projection System 70 or Stereographic 1970: maps 
and cadastral plans, topographic maps etc.  

The bathymetric measurements were taken by 
using Valeport Midas Surveyor echo sounder (Bathy-

500DF Dual Frequency Hydrographic Echo Sounder). 
The resolution of this echo sounder is 1 cm/1 cm 

and it includes GPS navigation. 

The contour of the lake was established on the 
basis of the topographical measurements and GPS. 

The whole lacustrine surface was scavenged by 
using the sonar. In this case, over 80,000 points 

were inventoried and about 50,000 were graphically 

interpolated. 
A certain difficulty in establishing the correct 

depths was generated by the fact that the signal of 
the echo sounder can easily penetrate the extremely 

watery silt from the bottom of the lake. In this case, 

the thickness of the sediment is added to the depth 
of the lake, instead of being considered a 

consolidated layer. That is why several corrections 
were done and supplementary measurements were 

done by using string and weights. 
As a result of the fact that the lake still preserves 

a multitude of tree trunks, the bathymetric 

measurements were affected. In order to avoid 
errors, the „parasites” which frequently appeared in 

the measurement operation were eliminated.  
In order to process the bathymetric data and 

realize the thematic maps, TNTMips v.7.2 and ArcGis 

v.9.3 software was used. Therefore, the numeric 
model of the land was realized and it was graphically 

used for different purposes. These are new graphical 
representations in the mathematical modelling of the 

lacustrine basins. In this case, the working 
techniques for the land geomorphology have been 

used: slope value, slope orientation, hypsometric 

integral. On the basis of the numeric model of the 

land, for each bathymetric level, the corresponding 
water volume was calculated. 

Results and Discussions 

The topographic measurements indicated the 
following values: area – 12.01 hectares (120,134.44 

m2); perimeter 2905.79 m; maximum length – 

1361.72 m; maximum width -  160.24 m; maximum 
altitude upstream in the south (the outlet of Oaia 

brook) 965.199 m; maximum altitude upstream in 
the north-west (the outlet of Suhard brook) 966.041 

m. The length of the main sector (the outlet of Oaia 

brook and the river mouth) is 958.89 m. The length 
of the secondary sector (the outlet of Suhard brook 

and the river mouth) is 403.32 m. The area 
indicated in other recent studies is 11.6 hectares or 

116,500 m2 (Pandi, 2004). 
The river mouth, or the tributary sector of Red 

Lake, is situated at an altitude of 965.05 m. The 

difference of level between the outlet of Oaia brook 
and the river mouth is 14 cm. Between the outlet of 

Surhard brook and the river mouth there is a level 
difference of 99 cm. Therefore, the slope of Suhard 

brook is greater and the bottom of the valley is 

deeper. The smaller distance also indicates a greater 
level difference. Oaia brook and the adjacent 

lacustrine sector implicitly have a greater length but 
a smaller slope. In this case, the sedimentation rate 

could be higher, as the current has a lower velocity 
and the elimination of the alluvia is slower. 

There is a relatively great difference between the 

altimetric data of the lacustrine basin, especially for the 
average level of the lake, in the studies of different 

authors: Pişota and Năstase, 1957, Udrişte, 1963, 
Bojoi, Pelin, 1967. According to the data obtained in 

the measurements taken in 2009, the altitude of the 

lake level is 965.10 m, but in other recent studies, the 
value of 978.17 m is indicated (Pandi, 2004). The 

difference could be explained by the different methods 
which were used in establishing this altitude. In the 

present case, topographic measurements were taken, 

while in other studies, the altitude was established on 
the basis of the topographic maps which have been 

achieved so far. 
The lowest depths are recorded in the upstream 

sectors of the two branches, at the outlet of the 
most important brooks: Oaia and Suhard. This fact 

is a result of the relatively reduced solid transport of 

the two water courses. The low solid discharge is 
the result of a high forest cover degree which has 

been preserved since the formation of the lake. Low 
depths are also recorded next to the river mouths of 

the small torrents coming from the mountain sectors 

with high slopes. 
The greatest depths, of 10.5 m, are recorded in the 

central sector, at the confluence of the two main 
arteries or behind the landslide wave which closed the 
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basin (Fig. 2). The higher level difference between 
Suhard brook and the river mouth causes greater 

depths on this alignment, as compared to the one 

situated between Oaia brook and outlet. Until now, 
only maximum depths of 9.70 m were measured 

(Pandi, 2004). The measurements taken in the 
summer of 2009 indicated slightly higher values: 10.50 

m. The depth of 10.5 m is indicated in only one study 

(Cazacu et al., 2009). It is important to mention the 
fact that these measurements were taken in a period 

when important amounts of precipitation were 
recorded over a long period of time. This fact caused a 

slight increase of water level, but not higher than 20-

30 cm. From this point of view we cannot give 
accurate figures on the periodic variations of the levels, 

as the hydrological observations are not made 
systematically, and in most cases, they are false. 

In a transversal profile, a clear asymmetry of the 
slopes can be noticed. In the remote sector, towards 

Ghilcoş Mountain, from where the sliding material 

fell off, the slope becomes milder, while on the 
opposite slope (lithological) the slope is very steep. 

The greatest level difference is recorded in the 
sector of the river mouth, where there are the 

greatest depths as well. A perfect symmetry is 

recorded in the upstream sectors, where the silting 
is predominant and the quantity of the sliding 

material is reduced. 
The greatest slopes are found on the western 

and northern banks, where the rocky slopes have an 
almost vertical fall in the lacustrine basin. These 

sectors are well forested, they do not represent the 

source for any significant water courses and the 
quantity of alluvia material is low. A different 

situation occurs on the opposite slope, the eastern 
slope, where the landslide diluvium manifested. In 

this case, the slopes have low values and the plant 

community could develop. This latter sector is 
strongly fragmented by several torrential arteries. 

They are anthropically controlled at present, as the 
road linking Bicaz and Gheorgheni crosses this area. 

We have to mention the fact that in the areas with 
reduced depths, where light penetrates to the bottom 

of the lake, a vegetation specific to the humid areas 

developed, and therefore, extended wetlands 
appeared. Vegetation has its main contribution to the 

fast silting in the upstream sectors of the two 
branches. At the same time, it created a soil typical to 

the lacustrine basins, called limnisoil.  

The letter „L” shape is given by the existence of 
the two important valleys: Oaia in the central- 

southern half, and Suhard in the north-western 
sector. The central-southern branch of Oaia valley is 

affected by the landslide body, with a clear 

asymmetric transversal profile. The branch of the 
Suhard valley is not affected by landslides, but it has 

an asymmetric transversal profile due to the 

 significant silting towards the northern bank. From 
this bank, several torrential organisms bring alluvia 

material and deposit it under the form of small 

submerse cones of fan-delta type. The same micro-
morphological formations can be found on the 

eastern slope of the main valley as well. 
The water level is situated at an altitude between 

966 m and 965 m, and definitely not at an altitude 

of 978 m, according to the data supplied by Pandi G. 
in 2004. In fact, the whole range of morpho- 

metrical data should be revised, as, until present, it 
is only the information taken from the topographical 

maps drawn between the 1950s and 1970s that has 

been used. 
After the numeric model of land was done, with 

drawing up of the bathymetric curves, the map of 
slope inclination was elaborated. According to these 

parameters, there are favourable or non-favourable 
conditions for the installation of vegetation or for the 

sheltering of organism communities. From this point 

of view the vertical walls are non-favourable, while 
the plane surfaces are favourable to the 

development of the lake communities. 
The highest percentage is registered by the 

slopes between 0-3º (over 50%) and the lowest 

values, by the slopes with values between 45-66º 
(under 2%). A quite important percentage (almost 

10%) is recorded by the slopes between 5-10º and 
15-25º (Fig. 3). 

At low depths (0-1 m, 1-2 m) the average slopes 
are predominant, while at high depths (especially for 

the depths between 8-9 m, 9-10 m, over 10 m) the 

low slopes are predominant. For the depths 
exceeding 9 m the slopes with values between 0-3º 

are predominant, therefore, a uniformity of the 
bottom lake occurs.  

A very important ecological characteristic for the 

lacustrine basins is represented by the banks 
orientation (slope orientation) according to the 

cardinal points (Fig. 4). In this case, the wind rose is 
considered. The orientation of the banks towards 

sun or in the shadow of the sun, leads to a different 
distribution of the lacustrine organisms. The method 

is used by geomorphologists and climatologists in 

order to point out the role played by insolation on 
the terrestrial surface. The phenomena are similar 

within the lacustrine basins, depending on 
insolation. In the case of Red Lake the situation is 

somehow complicated. The elongation on a north-

south direction, induce an eastern orientation to the 
western slopes, and a western orientation to the 

eastern slopes. The value of insolation cannot be 
distributed evenly, as the two neighbouring 

mountain sectors do not have the same altitude. 

This is why the lacustrine surface is lighted by the 
sun later in the morning, as compared to the sunset. 



Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XII, Issue 1 (June 2013), pp. 25-36 
http://dx.doi.org/10.5775/fg.2067-4635.2013.021.i 

29 forumgeografic.ro 

The slopes with high slopes receive less light, and 
the plane slopes, more light. 

 

 

Fig. 2 Bathymetric map of Red Lake and transversal profiles in the lacustrine basin  



 
 

New Techniques for the Analysis of the Limno-morpho-bathymetric Parameters in the Lacustrine Basins. Case Study: Red 
Lake in the Hăşmaş Mountains (Romania) 

© 2013 Forum geografic. All rights reserved. 30 

 

Fig. 3 Value of slopes in Red Lake basin  
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Fig. 4: Bank orientation (slope orientation) map in Red Lake lacustrine basin 



 
 

New Techniques for the Analysis of the Limno-morpho-bathymetric Parameters in the Lacustrine Basins. Case Study: Red 
Lake in the Hăşmaş Mountains (Romania) 

© 2013 Forum geografic. All rights reserved. 32 

The highest values are characteristic to the 
banks with eastern, north-eastern and north-

western orientation. They follow the general 

orientation of the lake and its elongated shape. 
The lowest values are characteristic to the southern 

and south-western banks. 
There are important differences in the 

orientation of the banks at different depths. The 

general situation is somehow changed in the 
middle part of the lake, between the depths of 4-5 

m, 5-6 m, 6-7 m, where other orientations are 
predominant. At higher depths, the eastern and 

north-eastern orientations are predominant, and 

this is due to the inclination of the submerse glacis 
formed at the base of the lithologic slope (hard). 

The slope affected by the landslide, with mild 
slopes, has a general westwards orientation, while 

the opposite bank has an eastwards general 
orientation. 

The longitudinal profile representation is done in 
such a way that one can notice, at the same time, 

all the three sectors. The diagram is accompanied 

by the plane image of the lacustrine basin. 
In a longitudinal profile, one can notice the 

relatively high slope in the sector between Oaia 
brook and the river mouth, with the value of 10.5 

m at 958.89 m (11º) (Fig. 5). The slope of the 

sector between Suhard brook and the river mouth 
has the value of 10.5 m at 403.32 m (26º). In the 

latter case, the slope is much greater, and 
therefore, great depths are maintained during the 

whole course. The landslide wave next to the river 

mouth has a slope value of 56º. 
The landslide wave blocking the basin of Red 

Lake presents a slope with vertical values, well 
defined, with little changes along time. It is 

precisely the weak changes that permitted the 
maintenance of the water volume and the 

existence of the lake itself. 

 

Fig. 5: Diagram of the longitudinal profile in Red Lake (the proportion of shapes and lengths 
for the two components – Oaia and Suhard streams - is maintained) 
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The greatest depths, of 10.5 m, can be found at 
the confluence of the two arteries, Oaia and Suhard, 

behind the wave which closed the lacustrine basin for 

good. The significant depths in this sector could be a 
result of the existence of certain circular bottom lake 

currents. These currents can be generated when the 
longitudinal currents turn back after hitting the 

barrage. In this case, under-washing of the riverbed 

bottom occurs and certain enclaves with great depths 
are created. They can have a temporary character, and 

they are obvious only for very high speeds of the 
depth currents. During the torrential rains, great 

swirling currents are developed, and they represent an 
extra supply for the lacustrine basin. The most obvious 

swirling occurs at the confluence of the two currents 

and their impact with the landslide wave of the river 
mouth. During the quiet moments of the affluent 

hydrographical arteries, the swirling forces can be 
diminished, and the alluvia flow can reduce temporarily 

the small irregularities of the lake thalweg. 

The vertical distribution of the depths creates a 
transversal profile of the lacustrine basin in the 

shape of a conical bag (Fig. 6). In reality it is a 
landform with reverse position as compared to the 

immerse one. The greatest area values belong to 
the isobaths with the value of 0 m. The -1 m isobath  

covers an area of 11.236 hectares and the one with 
the value of -10 m only 0.056 ha. At the level of 

each bathymetric curve, an equivalent of solar 

energy is received. This varies depending on 
turbidity, transparency, vegetation cover degree, ice 

sheet cover degree (isolated or continuous) etc. 
For each bathymetric interval (0 – 1 m: 1 – 2 m 

etc.) an equivalent water volume - Vp  corresponds. 

The latter has specific physical – chemical and 
biologic characteristics, and according to them, 

certain ecological functions can be assessed. For each 
interval, there is a correspondent for immerse 

surfaces, of the landforms, affected by the exogenous 
factors. If the climatic parameters change every 100 

m of altitude on the immerse landforms, the same 

thing happens within the submerse landforms, but on 
a more diminished scale. At the latitude where 

Romania is situated, the temperature decreases with 
0.6ºC for each 100 m of altitude. In the case of Red 

Lake, this parameter is 1ºC for each meter of depth. 

The same thing happens with the other physical – 
chemical parameters. The life conditions on the 

highest peaks of the mountains are severe; we can 
say the same thing about the greatest depths of the 

lacustrine basins. 

 

Fig. 6: Vertical distribution of the bathymetric curves and  the equivalent area occupied on 
each depth interval (1 m/1 m) 
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In order to study the temporal evolution of the 
lacustrine basin, a hypsometric integral specific to 

the immerse landform units was made (Fig. 7). This 

is based on the estimation of the immerse landforms 
erosion degree.  

The whole area of the graph represents the initial 
volume of the landforms. The area situated under 

the hypsometric curve represents the present 

volume of landforms. The ratio between the two 
volumes indicates the value of the hypsometric 

integral (Strahler, 1952). At the surface, the 
situation is the following: a concave curve reveals 

old landforms, and a convex curve indicates young 

landforms, with weak erosion phenomena. For Red 
Lake the values are higher than 1 (convex curve), 

which demonstrates a permanent accumulation of 
material and an ageing of landforms. The 

phenomenon is exactly the opposite of the one 
occurring on the land. 

The hypsometric integral is a graphical 

representation of the relationship between altitude 
and area. The calculation formulas for the two axes 

are: 
For oY axis: y=h/H, in which h = altitude of a 

point in a horizontal-transversal section (meters) 

and H = maximum altitude of the studied area 
(meters). For oX axis: x=a/A, in which a = the 

relative surface occupied by (square meters), A = 
total area (square meters). 

By analysing the hypsometric integral for Red 

Lake lacustrine basin, one can notice a permanent 
accumulation and a continuous modification of the 

submerse slopes as a result of the accretion (bottom 
and lateral). 
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Fig. 7: Hypsometric integral of Red Lake basin  

Conclusions 

Red Lake is the best known natural barrage lake 
in Romania and it represents, together with the 

Bicaz Gorges, the main tourist attraction in the area 
of Hăşmaşu Mare (Hăghimaş) Mountains.  

Although the lake is a distinct entity from a 

limnologic point of view, most of the studies had 
only a limited character, without an interdisciplinary 

approach. Due to a less accurate methodology and 
outdated instruments, even this study includes 

inaccurate date from a morphometric point of view 
(topography, bathymetry). 

For a correct understanding of the morphometric 

data, the geomorphological methodology specific to 
positive, immerse landforms, has been applied. The 

methodology is similar for the negative landforms, 
such as the lacustrine basins. The novelty hydro-

geomorphological data are corroborated with an 

innovatory cartographic material, created in order to 
have a clear and quick understanding of the reality. 

The existence of morpho-metrical data and their 
correct interpretation could lead to a new re-

evaluation of the hydrological, biological, ecological, 
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economical parameters etc. Morpho-bathymetry of a 
lacustrine basin represents the base for the limno-

ecological interpretation. 

The long existence of such an aquatorium is due 
to balanced hydrological balance, favourable from 

this point of view, but also to a reduced silting. The 
reduced silting index is a direct result of the 

continuous presence of vegetation layer, especially 

the coniferous forests, in the surrounding area, and 
of the high hardness of the geological layer 

(crystalline schists and limestone). 
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Abstract 

The blizzard phenomenon is the climate risk that has the 
greatest impact on the road-ways in the South-Eastern 

part of Romania. The E85 section between Urziceni and 
Buzău has a great vulnerability to blizzard. Its vulnerability 
was proved during the 26th of January – the 14th of 
February 2012, when the road-way was blocked for 10 
days. In order to establish the vulnerability level for E85 
road, the section between Urziceni and Buzău, the Roads 
Vulnerability to Blizzard Index (RVBI) has been calculated 
and spatially modelled by using the GIS techniques. This 
index integrates several factors, such as: road sections 
orientation, buildings density in the vicinity of the road, 
width of the villages that are crossed by E85, the snow 
drift potential, within built-up areaʼs orientation to E85, the 

negative relief forms along the road section. The 
calculation of the RVBI points out that 74% of total length 
of the road present high and very high vulnerability during 
blizzard phenomenon. The road sections with high and 
very high vulnerability need protective measures, such as: 
forest belts plantation, using bigger snow fences, 
increasing the snow fences density and achieving more 
equipment for snow moving off by the local authorities. 

Keywords: E85, Buzău, Urziceni, snow drift, road 
section, blizzard. 

Rezumat. Vulnerabilitatea la viscol a Drumului 
European 85, pe sectorul dintre Urziceni și Buzău. 

Viscolul reprezintă riscul climatic cu cel mai mare impact 
negativ asupra funcționalității căilor rutiere din partea de Sud-
Est a României. Cu o vulnerabilitate ridicată la viscol se 
prezintă și sectorul Drumului E85 dintre Urziceni și Buzău, 
aceasta fiind confirmată în perioada 26 ianuarie – 14 februarie 
2012, când artera rutieră a fost blocată pentru o perioadă de 
10 zile. Pentru stabilirea gradului de vulnerabilitate a 
tronsoanelor componente sectorului de drum analizat, s-a 
calculat și spațializat în mediul GIS Indicele Vulnerabilității 
Căilor Rutiere la Viscol (IVCRV) care integrează factori 
precum: orientarea tronsoanelor de drum, densitatea caselor 
din vecinătatea drumului, lățimea satelor traversate de E85, 
potențialul la troienire a zăpezii, orientarea zonelor construite 
traversate de E85 față de acesta și prezența formelor negative 
de relief în lungul sectorului de drum. Calculul IVCRV 
evidențiează prezența pe 74% din lungimea tronsoanelor 
analizate a unei vulnerabilități ridicate și foarte ridicate la 
fenomenul de viscol. Aceste porțiuni de drum necesită 
adoptarea unor măsuri de protecție precum: plantarea unor 
perdele forestiere, îndesirea și creșterea dimensiunilor 
parazăpezilor și dotarea autorităților locale cu un număr mai 
mare de utilaje de deszăpezire. 

Cuvinte-cheie: E85, Urziceni, Buzău, troienire, 
sector de drum, viscol 

 

Introduction 

In Romania, blizzards were studied by Vancea, N. 

(1956), Bălescu and Beșleagă (1962), Drăghici 
(1986), Ciovica and Beșleagă (1973), Bordei – Ion 

Ecaterina and Bordei – Ion Nicolae (1983), Ciulache 

and Ionac (1995), Cordoneanu and colab. (1997), 
Bojan Dorina (2008), Meda Georgescu (2010), 

Costache R. (2012) and others. 
Blizzard is a typical climate risk phenomenon of 

the South-Eastern part of Romania, which occurs 
during the second half of November and the first 

half of March (Ciulache & Ionac, 1995). This 

phenomenon occurs in the study area as a result of 
the atmospheric coupling between the Siberian 

Anticyclone and a Mediterranean depression (Bordei-
Ion Ecaterina, 1983). The blizzard phenomenon is 

marked by abundant snowfall and high wind speeds, 

of over 20 km/h, which generate the snow storm 
and the intense snow drift (Bordei-Ion N, 1988). 

Snow sweeping off, intense snow drift and 

severe visibility decrease cause major trouble on the 

roads, by blocking them and also cause important 
human and economic loss (Cordoneanu E., Drăghici 

I., 2011). 
The present study was made due to the high 

vulnerability to blizzard phenomenon of the roads in 
the Bărăgan and Buzău plain area, where the most 

important road is found: the European Road 85 (DN 2).  

The practical utility of this study results from the 
necessity of identifying the vulnerable parts of the 

roads, in order to take protective measures. This 
necessity was proved at the beginning of year 2012, 

during 3 weeks of severe blizzard phenomenon (25 

January – 14 February), when the area between 
Urziceni and Buzău was closed for 10 days, 

according to the National Highways Company and 
the National Roads Company. 

According to the Romanian Transporters   Union, 

the closure of the Southern and South-Eastern roads 

mailto:romuluscostache2000@yahoo.com
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in the country, during 25 January – 14 February, 
caused severe economic loss of over 3 million euro 

per day, which induced the national GDP decrease 

on average term. 
Theoretically speaking, this study is very useful 

due to the lack of special Romanian literature in this 
domain and the lack of writings regarding the roads 

vulnerability to blizzard. 

Study area 

The road section between Urziceni and Buzău, 

belonging to the European Road 85, has 51.7 km 
length and it is located in the South-Eastern part of 

the country (Fig. 1), in the plain of Bărăgan and 

Buzău, and it is also included in the Ialomița Plain 
(in the South-Western part of Buzău city). This road 

goes through 8 localities, without counting the 
extremities, Urziceni and Buzău city. 

Due to its geographical position, this road is 
directly influenced by the North-Eastern continental 

atmospheric air which generates severe winter 

phenomena and gives the road a high vulnerability 
to blizzard. 

The wind direction during snow storms, recorded 
at Buzău and Urziceni meteorological station, is 

North-Eastern (Clima României, 2008). The high 

frequency of snow storms in this part of the country, 
between 5-7 days per year (Beşleagă N., 1962), is 

caused by the air sewerage (Fig. 2) between the 
Curvature Carpathians and Măcin Mountains (Lungu 

M, 2008). 
The highest number of days with snow storms 

occurs in January (Georgescu Meda, 2010), which 

means 28% of the cases at Buzău meteorological 
station. At the same meteorological station, the 

frequency of the days with snow storms was 5.5 
days per year, during 1990-2012 (www.tutiempo.es) 

(Fig. 3). During snow storms, snow drifts can reach 

4 m height (Bogdan O., 1978). Sometimes, the wind 
speed can reach 120 km/h, as it happened in 

February 1954, during the ʽGreat Snow Stormʼ 
(Clima României, 2008). 

      Data and methods 

In order to reach the main objective of this 
study, which is to establish the E85 road sections 

vulnerability to blizzard, the Roads Vulnerability to 
Blizzard Index was considered (RVBI). 

   The methodology is personal and there are no 

studies in the special literature regarding this issue. 
The method consists in the RVBI determination, by 

integrating several factors that are characterized by 
spatial distribution and that influence the snow storm 

process and the snow drift level during blizzard 

phenomenon. These factors are: the road sections 
orientation to the North-Eastern wind direction during 

the blizzard phenomenon; the buildings density in the 

villages that are crossed by the E85 and that are 
generally located in the Eastern part of the road, 

directly exposed to the wind direction; the width of 

the Eastern parts of the villages that are crossed by 
the E85; the roads sections snow drift potential; the 

buildings orientation to the E85; the presence of the 
relief negative forms that are crossed by the E85 

(valleys, drains, loess microdepressions) The 

integration of these factors was made by using the 
GIS techniques, by totalizing the particular 

vulnerability values of each road section according to 
the factors.In order to apply this method of work, 

there were made a series of operations which can be 
divided in 4 parties: 

I. Achieving geographical data form 1:5000 

orthophotoplans (ANCPI, 2008).  

 

Fig. 1: The location of E85 section between 
Urziceni and Buzău in Romania 

In this step, 25 road sections of E85 were drawn; 

all the right sided buildings of the E85, according to 

the road direction towards Buzău city, were drawn 
by using point marks, in order to establish their 

density as a factor that influences the snow storm 
and the snow drift process. The areas where the 

villages that are crossed by E85 are found were also 

drawn by using polygon marks, in order to measure 
the right sided (Eastern) parts width, according to 

the road direction towards Buzău city. 

http://www.tutiempo.es/
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Fig. 2: The evolution of the number of days with blizzard at Buzău station (1990-2012) 

(Source: www.tutiempo.es) 

 
Fig. 3: The weight average monthly number 
of days with blizzard at Buzău station (1990-
2012) (Source: www.tutiempo.es) 

 
The road sections which cross negative relief 

forms were identified by using a ground digital 

model which was created after drawing contour lines 
and altitude points from 1:5000 topographical plans. 

II. Identifying the main characteristics of each 
road section of E85 between Buzău and Urziceni.  

For each road section, the orientation was 

established by starting from 0° which represents the 
North direction. In order to establish the orientation, 

the extremities of the road sections which are 
oriented towards Buzău city were considered. 

Regarding the villages which are crossed by E85 and 
located on its right side, towards Buzău city, the 

buildings density was determined and values 

between 3-7 inhabitants/ha were obtained. The 
right-sided parts of the villages, as E85 crosses them 

towards Buzău city, were measured and values 
between 150-1340 m were obtained. Afterwards, 

the snow drift potential was established, using a 

scoring between 1 - 5 points, according to the land 
use in the vicinity of the road sections and to the 

within the built-up area width. The within the built-
up area orientation to the right side of the road 

sections was also considered in order to establish 

the level of vulnerability. 
  III. Giving a vulnerability score to each road 

section, in the attribute table of the vector 
represented by the road section between Urziceni 

and Buzău, according to its characteristics, marked 

in different columns. 

The vulnerability values were given by personal 
field observation on the way that the specific factors 

influence the snow storm and snow drift process 
during blizzard phenomenon. 

Values of 1 and 2 points of vulnerability were 

given to those factors that cause the decrease of a 
road section vulnerability to blizzard, while values of 

4 and 5 points of vulnerability were given for those 
factors that cause the increase of the vulnerability. 

Regarding the road sections orientation, the 
longitudinal road sections, according to the Crivetz 

direction (NE-SV), were given 1 point of vulnerability 

to blizzard, because these road sections are less 
exposed to snow drift, while the transversal road 

sections (NV-SE), were given 5 points of 
vulnerability because these are the most exposed to 

snow drift road sections. 

The high density of the houses in the villages 
that are crossed by E85 causes a snow drift 

reduction, while the lack of buildings causes an 
intense snow drift on the road-way. 

The large width of the villages on the exposed to 
Crivetz side causes the decrease of snow quantity 

on the E85 road-way. 

The factor that has the greatest snow drift 
potential is the presence of negative relief forms 

that cross E85, between Urziceni and Buzău. 
Frequently, ʽsnow dumplingsʼ are found here.  

IV. Totalizing the factors, using ArcGIS 9.3, by 

totalizing the columns in the attribute table, which 
contained the vulnerability score for each 

characteristic road section. 
In this way, the RVBI values were obtained and 

classified according to the extreme values in five 

classes, such as: (i) very low – RVBI ˂ 8 – for the 
less exposed to blizzard road sections; (ii) low – 8 ˂ 

RVBI ˂ 10; (iii) - medium – 10 < RVBI < 12; (iv) high 
- 12 < RVBI < 14; (v) very high – RVBI > 14 – for 

the most exposed to blizzard road sections (Table 1). 
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Table 1 Clasification and indexing of necessary factors for the RVBI values composition on the 
E85 road section between Urziceni and Buzău

Roads 
orientation(˚) 

Buildings 
density near 

E85 
(houses/ha) 

The width of 
the villages 
crossed by 

E85 (m) 

Snow drift potential 

within the built-
up area 

orientation to 
the E85 

Negative relief 
forms on the E85 

road sections 

Score 
given 

RVBI 
value 

33-57˚ 
(N-E- SV) 

- 1080-1340 - N-S - 1 
Very low 

< 8 

22-23˚ 
(N-NE – S-SV) 

6-7 560-872 
Road section that 

crosses villages of over 
1 km width 

N-NE – S-SV - 2 
Low 
8-10 

8-15˚ 
(N-NE – S-SV) 

- 300-330 
Road section that 

crosses villages of 560-
872 m width 

NE-SV - 3 
Medium 
10-12 

358 – 0˚ 
(N-S) 

3 150 
Road section that 

crosses villages of 300-
330 m width 

- - 4 
High 
12-14 

330˚ 
(NV-SE) 

0 0 
Road section that 

crosses villages of 150 
m width 

Road sections 
on open field 

 

valleys, 
drains,loess 

microdepressions 
5 

Very high 
>14 

 

Results and discussions 

By using this methodology, RVBI values between 

6 and 16 were obtained for the E85 road section 

between Urziceni and Buzău. The values were 
ordered in five classes (Fig. 4). 

The highest RVBI values (>14), correspond to 
the road sections that cross negative relief forms, 

where the snow drift potential is very high and 

causes snow dumplings even during less intense 
snow storms and road-way blocking. On the road 

section between Urziceni and Buzău, there are three 
negative relief forms: the first one is of 150 m 

length and 3 m depth (source: Topographic Plan, 
1:5000) and it is found in the vicinity of Cotorca 

(Fig. 4); the second one is of 100 m length and 5 m 

depth (source: Topographic Plan, 1:5000) and it is 
found at 800 m distance from the first one, towards 

Buzău city, corresponding to a tributary of the 
Cotorca river; the third one is of 130 m length and 3 

m depth (source: Topographic Plan, 1:5000), near 

Mihăilești (Fig. 4).  
There are also other two lowland road sections 

which correspond to the fifth class of values. The 
first section is characterized by a length of 6.4 km 

and a N-S orientation and it is found at 15 km near 

Urziceni. The section is interrupted by 1 km of road 
belonging to Căldărușanca village, which is 

protected from snow storm by the buildings. The 
second road section has a length of 3.43 km and a 

NV-SE orientation (perpendicular to the wind 
direction during blizzard) and it is found between 

Spătaru extremity and E85 intersection with DN 1B 

road (which connects Buzău to Ploiești city). 
The high vulnerability of these road sections is 

caused by their position in the open field and by 
their orientation to a trajectory that is near by the 

perpendicular trajectory to the main Crivetzʼs 
direction (NE-SV). This factor supports an active 

snow transport from the adjacent field to the E85 
road-way. The road sections between Urziceni and 

Buzău, for E85, with high vulnerability to blizzard 

represent 18% (Fig. 4) of the total length and have 
a cumulated length of 9.3 km. The road sections 

with high vulnerability to blizzard represent 56% of 
the entire section between Urziceni and Buzău and 

have a cumulated length of 29.5 km (Fig. 4). These 
sections are generally found on the open field areas 

with N-NE – S-SW orientation, and also on the road 

sections belonging to Mihăilești and Cioranca 
localities, where the within   built-up area low width 

on the right side of E85 and the buildings low 
density cause a weak protection against blizzard 

phenomenon. In the case of Mihăilești, the high 

vulnerability of the road section that crosses the 
locality has been proved during 25-26 January 2012, 

when 40 trains and 80 cars were blocked, creating a 
3 km column of cars (ISU Buzău, 2012). 

Protective measures against snow drift must be 

considered in the case of E85 section between 
Urziceni and Buzău, where road sections with high 

vulnerability to blizzard are found. These measures 
suppose: planting protective forest belts on the road 

intersection with DN 1B road (which connects Buzău 
to Ploiești city). 

The high vulnerability of these road sections is 

caused by their position in the open field and by 
their orientation to a trajectory that is near by the 

perpendicular trajectory to the main Crivetzʼs 
direction (NE-SV). This factor supports an active 

snow transport from the adjacent field to the E85 

road-way. The road sections between Urziceni and 
Buzău, for E85, with high vulnerability to blizzard 

represent 18% (Fig. 4) of the total length and have 
a cumulated length of 9.3 km. 
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The road sections with high vulnerability to 
blizzard represent 56% of the entire section 

between Urziceni and Buzău and have a cumulated 

length of 29.5 km (Fig. 4). These sections are 
generally found on the open field areas with N-NE – 

S-SW orientation, and also on the road sections 
belonging to Mihăilești and Cioranca localities, where 

the within   built-up area low width on the right side 

of E85 and the buildings low density cause a weak 
protection against blizzard phenomenon. In the case 

of Mihăilești, the high vulnerability of the road 
section that crosses the locality has been proved 

during 25-26 January 2012, when 40 trains and 80 
cars were blocked, creating a 3 km column of cars 

(ISU Buzău, 2012). 

Protective measures against snow drift must be 
considered in the case of E85 section between 

Urziceni and Buzău, where road sections with high 
vulnerability to blizzard are found. These measures 

suppose: planting protective forest belts on the road 

edge that is exposed to the wind direction, properly 

placing the snow fences and placing bigger and 
even more snow fences (in Romania, there is 1 

km*snow fences/100 km, CNADNR, 2012). 

E85 road sections between Urziceni and Buzău 
that correspond to RVBI values between 10 and 12 

(the third class of values, with medium vulnerability 
to blizzard) are characterized by their position out of 

the villages and their orientation close to the main 

wind direction during blizzard phenomenon. This 
class of values means 14% of the total length of the 

road and a cumulated length of 7.23 km. 
Low and very low values of vulnerability to blizzard 

correspond to the road sections of E85 that cross the 
villages, except Mihăilești and Cioranca localities. The 

lower vulnerability is given by the high density of the 

buildings and by the high width of the right side of the 
villages. Due to these factors, a high quantity of snow 

is stored and prevented from reaching the road-way. 
Road sections with low and very low vulnerability to 

blizzard represent 12% of the total length and have a 

cumulated length of 6.15 km.

 

Fig. 4: RVBI distribution along the European Road 85 between Urziceni and Buzău 
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Conclusions 

The E85 road section between Urziceni and 
Buzău is one of the most vulnerable roads to 

blizzard phenomenon in Romania, due to its 
geographical position. Its area is influenced by the 

North-Eastern air that comes from the Russian Plain, 

especially during winter. 
The RVBI spatial distribution along the E85 road 

section between Urziceni and Buzău clearly points 
out the vulnerable to blizzard road sections and also 

points out their value of vulnerability.  

In order to obtain the RVBI values, the main 
factors that influence the snow storm and snow drift 

process have been considered. These factors are: 
the roads orientation (˚) to the main Crivetz 

direction, the density of the buildings in the villages, 
the width of the right parts of the villages that are 

crossed by the E85 (towards Buzău direction), the 

snow drift potential according to the land use in the 
vicinity of the road sections, the within built-up area 

orientation to the E85, the negative relief forms.  
Regarding the RVBI values distribution, the 

remarkable weight of the values of 4 and 5 points of 

vulnerability highlights high and very high 
vulnerability to blizzard. The values of 4 and 5 points 

of vulnerability totalize 74% of the total length of 
the E85 road section between Urziceni and Buzău 

and correspond to open field road sections and to 
road sections with close orientation to the Crivetz 

North-Eastern perpendicular. 

In the case of the road sections that correspond 
to the values of 4 and 5 points of vulnerability, 

important protective measures should be taken 
against the snow transport and against the snow 

drift on the road-way. 

The protective measures are: planting protective 
forest belts on the road edge that is exposed to the 

wind direction, properly placing the snow fences, 
placing bigger snow fences and increasing the snow 

fences density. 

The other classes of values correspond to road 
sections with medium, low and very low vulnerability 

to blizzard. But these three classes of values totalize 
only 26% of the total length of the road. 

. 
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Abstract 

Almăj Land represents one of the “land” types of territorial 
entities from Romania and the only one of this type from 
the Mountainous Banat. It is a purely rural regional system 
where the hierarchy and the centrality are the two defining 
attributes for the 31 villages that represent the region's 
habitat component. The geographic location of Almăj Land 
constitutes the main element of restrictiveness regarding 
the region's development and the setting of the 
interrelations with the neighboring regional systems, 
aspect that has recorded the region in the category of the 
mountainous rural landscape. For this reason, the 
economic practices are not very diversified, being based 
only on the revaluation of the local resources (especially 
forests and agricultural resources). 
This has accelerated the anthropogenic impact on its 
landscape and components, causing transformations in the 
typology of the rural landscapes. The changes occurred 
were identified following the calculation of several 
indicators of landscape quality assessment for a period of 
20 years, choosing 2010 as the reference year.. The 
results obtained (the naturality index - 0.56, population 
density 15.1 inhabitant/km², the human pressure through 
agricultural – 2.84 ha/inhabitant, non-agricultural lands – 
4.54 ha/inhabitant and forests – 4.35 ha/inhabitant, the 
environmental transformation indicator 1.5) present the 
current state of the environment, practically emphasizing 
the more and more obvious anthropization of the 
mountainous rural landscape after the change of the 
political regime and the transition to the market economy, 
especially through massive deforestation. 
The evaluation of the current condition of the landscape 

quality and of the changes in the landscape of the study 
area, should have a very important role for the 
mountainous rural community, in order to identify several 
protection measures of the ecosystems for the assurance 
of the sustainable development process, especially of the 
forest ecosystems, which are the most affected and the 
most important for maintaining ecological balance. 

Keywords: regional system, human pressure, rural 
landscape, land use, Almăj Land,  Mountainous 
Banat 

Rezumat. Evaluarea calităţii peisajului în 
sistemul rural Ţara Almăjului din Banatul 

montan (România), în perioada 1990-2010 
Ţara Almăjului reprezintă una dintre entităţile teritoriale de 
tip “ţară” din România şi singura de acest fel din Banatul 
montan. Este un sistem regional pur rural în care ierarhia 
şi centralitatea sunt cele două atribute considerate tipice 
pentru cele 31 de sate care definesc componenta de 
habitat a regiunii. Poziţia geografică a Ţării Almăjului 
constituie principalul element de restrictivitate în ceea ce 
priveşte dezvoltarea regiunii şi stabilirea interrelaţiilor cu 
sistemele regionale învecinate, aspect care a înscris-o în 
categoria peisajului rural montan. Din această cauză, 
practicile economice nu cunosc o diversificare accentuată, 
bazându-se doar pe valorificarea resurselor locale (în 
special forestiere şi agricole). 
Acest aspect a cauzat o accelerare a impactului antropic 
asupra peisajului şi componentelor sale, rezultând 
transformări în tipologia peisajelor rurale almăjene.  
Modificările apărute le-am identificat în urma calculării unor 
indicatori de evaluare a calităţii peisajului pentru o perioadă 
de 20 de ani, luând ca an de referință, anul 2010. 
Rezultatele obținute (indicatorul de naturalitate - 0.56, 
densitatea populaţiei – 15.1 locuitori/km², presiunea umană 
prin terenuri agricole - 2.84 ha/locuitor, neagricole – 4.54 
ha/locuitor  şi forestiere – 4.35 ha/locuitor, indicatorul de 
mediu – 1.5) redau starea actuală a mediului din sistemul 
rural Țara Almăjului, evidențiind practic antropizarea tot mai 
accentuată a peisajelor rurale montane după schimbarea 
regimului politic şi trecerea la economia de piaţă, în special 
prin acţiuni de defrişări masive.  
Inventarierea situaţiei actuale a calităţii peisajului şi a 

modificărilor apărute în peisaj în regiunea studiată ar 
trebui să deţină un rol foarte important pentru 
comunitatea rurală montană almăjană, în vederea 
identificării unor măsuri de protecţie a ecosistemelor în 
scopul asigurării procesului de dezvoltare durabilă, în 
special a ecosistemelor forestiere, cel mai puternic afectate 
și care dețin cel mai important rol în menținerea 
echilibrului ecologic. 

Cuvinte-cheie: sistem regional, presiune umană, 
peisaj rural, utilizarea terenurilor, Ţara Almăjului, 
Banatul Montan 
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Introduction 

The landscape constitutes a very important 
resource in the practice of various economic 

activities, is a basic component of the natural and 
cultural heritage from any region and also 

constitutes an element of the social and individual 

well-fare. Starting from these premises, the study of 
landscape quality from a certain area has a major 

significance, mainly because it reflects the quality of 
the people's life from that area. . The landscape is 

thus considered “the result of the action and 
interaction of the natural and/or human factors” (the 
European Convention for Landscape, published in 

the Official Gazette, part I, no. 536, dated 23 July 
2002), as well as “a laboratory to understand the 
environment potential (…)”, (Le Dû-Blayo, 2011). 
Moreover, the importance of the landscape issue 

approach in a research of a purely rural regional 

system is as important as the change within the 
landscapes reflects the rural change, the degree of 

development of a rural region, its attractiveness as 
well etc. (Kizos  et al., 2010). 

In the case of a semi-closed purely rural regional 
system (Ianăş , 2011), (like the case of the 
territorial system of Almăj Land from the Banat 

Mountains, Romania), the landscape has an identity 
value as well (Pătru-Stupariu , 2011), allowing its 

inhabitants to identify with the space they live in, to 

shape as a unique group, and the respective region 
as a mental space (Cocean, 2008). 

The natural, geo-demographic and habitat 
component, as well as the economic component of 

the regional system of Almăj Land register the region 
within the mountainous rural landscape (Vert , 2001) 

with a pastoral and agro-industrial economic 

functionality. Grazing, agriculture and wood 
exploitation are the three basic activities that 

differentiate the types of rural landscapes from the 
Almăj region. The rural landscape, as a part of the 

natural material heritage (CEMAT, 2000), has 

suffered changes over time through the intensification 
of agricultural and forest exploitation activities, with 

major repercussions on the environment.  
Thus, the relation between the natural and the 

anthropogenic factors, as well as the human 
pressure intensity on the environment, have been 

analyzed using some elementary indicators of 

landscape quality assessment such as the naturality 
index (NI) in order to emphasize the proportion 

between the forests surface and the total surface of 
each of the seven administrative-territorial units 

belonging to Almăj Land. Its calculation was 

necessary to highlight the ecological state of Almăj 
Land rural system, including the degree of 

afforestation and offering the possibility to compare 
this rural region with other geographic regions from 

Romania: the Sub-Carpathian sector of the Prahova 
Valley (Armaș  et al., 2003), Mostiștea Plain 

(Apostol, 2004), Oltenia Plain (Dumitrașcu, 2006), 

the Sub-Carpathians between the Râmnicul Sărat 
and the Buzău Valleys (Pătroescu & Niculae, 2010), 

Bran-Rucăr-Dragoslavele Corridor (Pătru-Stupariu, 
2011), Bălăcița Piedmont (Ionuș et al., 2011), Bâsca 

Chiojdului river basin (Zarea & Ionuș, 2012). Other 

indicators that were determined are:  human 
pressure indexes – population density (D) and the 
human pressure through the use and occupation of 
the agricultural (Pa), non-agricultural (Pna) and 

forest (Pf) lands; (Pătroescu et al., 1999-2000; 

Dumitrașcu, 2006; Pătroescu &Niculae, 2010; Pătru-
Stupariu, 2011; Ionuş et al., 2011). The last 

calculated index was the environmental 
transformation index (Itre) that best emphasizes the 

relation between the natural surfaces and the 
anthropogenic ones. It was introduced and used for 

the first time to assess the human impact on the 

Sub-Carpathian landscape from Poland (Maruszczak, 
1988), and then it was taken by Pietrzak (1988) to 

analyse the human impact by the development of 
settlements and farming in the Carpathian Foothills 

between the Raba and Uszwica rivers (Poland). In 

Romania, it was used to assess the landscape 
quality in the Sub-Carpathian sector  the Prahova 

valley (Armaș et al., 2003), the Iron Gates Natural 
Park (Manea, 2003), Bran-Rucăr-Dragoslavele 

Corridor (Pătru-Stupariu, 2011), the Bălăcița 
Piedmont (Ionuș et al., 2011), the Bâsca Chiojdului 

river basin (Zarea & Ionuș, 2012) etc. 

All these indicators have a major role in the 
intensification of protection and preservation 

methods of the Almăj rural landscape, as well as to 
preserve the ecological balance. In this case, the 

main objective of the study involves the 

identification of the most affected ecosystems from 
Almăj Land and the proposal of some protection 

measures for the environment. 

Study area 

The study area is located in the Mountainous 

Banat (from the South-West of Romania) and 
entirely overlaps the intra-mountainous Depression 

of Bozovici (Almăj), climbing in altitude on the 
highest peaks of the mountains: Semenic, Anina, 

Almăj and Locva. 
From an administrative point of view, Almăj rural 

system belong to Caraş-Severin county and comprises 

seven communes (Bănia, Bozovici, Dalboşeţ, Eftimie 
Murgu, Lăpuşnicu Mare, Prigor and Şopotu Nou) with 

31 villages (Fig. 1), among which interdependence 
relations have been set. The settlements are 

hierarchically structured (Bozovici - the only village 

with inter-communal functions and a role of the 
region's polarizing centre, six villages with functions of 
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commune residence and 24 medium and small villages 
- 12 of them with less than 100 inhabitants), (Ianăş, 

2007; 2011). All the settlements are located mainly in 

the meadow and the terraces of the Nera River, and 
the smallest ones climb even up to 900 m altitude. The 

economic component of the Almăj Land rural system 
has as basis two activities that define their functionality 

and set the types of rural landscapes: the agriculture 

on the one hand, the wood exploitation and processing 
on the other hand (Fig. 2). The two economic activities 

are supported mainly by the forestry resources and the 
agricultural lands in the region.  

 In 2010, forests accounted for 60.98% of the total 
surface of the regional system (66,103 ha), while the 

agricultural lands are ranked  second, with 37.36% 

(40,515 ha), (Fig. 3). The comparative analysis of the 
two resources for a period of 20 years (1990-2010) 

shows a reduction of the forestry resources (through 
the intensification of defforestations) to the detriment 

of the agricultural lands, especially the grasslands. 

That is why we can speak of an agricultural-pastoral 
profile of the region, the grass lands becoming the 

basic source for animal breeding. 

 

Fig. 1: Almăj Land – a pure Rural Regional System in Mountainous Banat (Romania) 

        

Fig. 2: The mixed agrarian landscape in 
Răchita  village (Şopotu Nou commune), 
Almăj Land 

 
 

Fig. 3: Dynamics of land use in Almăj Land 
Rural System (1990-2010) 
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Materials and methods 

A series of elementary indicators have been 
applied in the study herein in order to evaluate the 

landscape quality from the rural system of Almăj 
Land and to highlight the intensity of the 

anthropogenic impact on the natural environment, 

action more and more obvious after 1990, as a 
consequence of the change in the agricultural 

practice political system. Moreover, the inventory of 
the manner of land usages has helped us identify 

several types of landscapes (Lindenmayer & 

Cunningham, 2012) in the Almăj region. 
The landscape indicators were calculated for the 

years 1990, 2000 and 2010 in order to observe the 
modifications that took place within the Almăj rural 

landscape, as a consequence of the anthropization 
process intensification. To calculate them, statistical 

data (for the years 1990, 2000, 2010) obtained from 

the National Institute of Statistics, Caraş-Severin 
(Reşiţa) Branch (Bănia, Bozovici, Dalboșeț, Eftimie 

Murgu, Lăpușnicu Mare, Prigor, Șopotu Nou 
administrative-territorial units), have been used, as 

well as the database drawn up by the European 

Environment Agency within the Corine Land Cover 
project (Bossardet al., 2000) for the years 1990 and 

2006 (CLC 1990 and CLC 2006), data available at: 
http:// www.eea.europa.eu. These data, with a 

resolution of 100 m, were re-projected in Stereo 70 

projection system and processed with ArcGIS 9.3. 
software, following the model achieved by Rusu 

et.al. in 2010. By comparing the statistical data from 
2010 with the ones obtained from CLC 2006, we 

have noticed that the differences are very small, 
reason for which we have not calculated these 

indicators for 2006 as well. To all these, we add as 

well the field observations that we  performed 
constantly in order to verify the accuracy of the 

information obtained by processing the database 
and to demonstrate the typology of the rural 

landscapes existing in Almăj Land, mainly based on 

the economic criterion, directly resulted from the 
anthropogenic activity. 

Results and discussions 

The naturality index (NI) was calculated with 
the help of the proportion between the forests 

surface and the total surface of the considered 

territorial unit (Pătru-Stupariu, 2011; Ionuş et al., 
2011), reflecting the forestation degree of the purely 

rural regional system of Almăj Land and from each 
commune. The calculation of this indicator is very 

important because the presence of the forest on 

extended surfaces ensures the ecological balance of 
the ecosystem. Practically, the high naturalness 

degree ensures a stable ecological balance. 
Considering the value of the naturalness indicator, 

according to which Ionescu & Săhleanu, 1989 

(quoted by Pătru-Stupariu, 2011) set seven types of 
landscapes, in  Almăj regional system only two 

categories are predominant: landscapes with an 
ecological balance similar to the initial one (for 1990 

and 2000) and landscapes with a relatively stable 

ecological balance (for 2010), (Table 1). If in 1990 
and 2000, in every commune of Almăj Land, the 

naturalness index exceeded 0.6 – the highest values 
(0.96) being registered in Dalboșeț administrative-

territorial unit - (indicating the presence of the 

landscape with an ecological balance similar to the 
initial one), we notice that during the last ten years, 

the anthropogenic pressure on the forest (through 
deforestation) has intensified. Thus, there appeared 

two other categories of landscapes: landscapes with 
a relatively stable ecological balance (in Bănia, 

Lăpuşnicu Mare and Şopotu Nou communes – where 

the values of the indicator varied between 0.45 and 
0.6) and landscapes with a slightly affected 

ecological balance (in Dalboşeţ commune - where 
the values of the indicator have been the lowest, 

0.39), (Table 1 and Fig. 4). 

Practically, for all the communes within Almăj 
Land, the surface occupied by forests shranked in 

the last 20 years and almost halved on the territory 
of Dalboşeţ commune (from 7470 ha in 1990, to 

3061 ha in 2010), the wood exploitation and 
processing being the main industrial activity of the 

region's inhabitants. 

The index of human pressure through the 
forest (Pf) is another index closely related to the 

naturalness index. This is one of the four indexes of 
the human pressure that we calculated for the Almăj 

Land regional system (together with the human 

pressure through agricultural and non-agricultural 
lands, as well as the population density). All four 

indexes of human pressure emphasize the quality 
and the artificial nature of the rural landscapes 

(Dumitraşcu, 2006) from Almăj Land. 
The human pressure through forestry activities 

shows the forest surface per capita, but in order to 

maintain the environmental balance, F.A.O. suggest 
a limit of minimum  0.3 ha of forest/inhabitant. As 

we may notice in Table 1 and Fig. 5, the forest 
surface per capita has reduced at the level of the 

entire Almăj Land regional system (from 4.58 to 

4.35 ha forest/inhabitant), with the lowest values 
recorded in 2010 in Dalboşeţ commune (1.76 ha 

forest/inhabitant); still, it does not affect the 
environmental balance. 

The only exception is Prigor commune with the 

highest values of the Pf indicator (8.41 ha 
forest/inhabitant), because of the decline in the 

number of inhabitants (see population density). 

http://www.eea.europa.eu/


Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XII, Issue 1 (June 2013), pp. 43-51 
http://dx.doi.org/10.5775/fg.2067-4635.2013.034.i 

47 forumgeografic.ro 

Table 1 Indicators used for landscape quality assessment in Almăj Rural System 

Territorial 
administrative 

units 
Year 

Naturality 
index(IN) 

Population 
density (D) 

Human 
pressure 
through 

agricultural 
land (Pa) 

Human 
pressure 
through 

non-
agricultural 
land (Pna) 

Human 
pressure 
through  
forest 
(Pf) 

Environmental 
transformation 
indicator (Itre) 

BĂNIA 

1990 0.78 10.67 3.17 7.68 7.35 2.27 

2000 0.79 9.46 3.85 8.65 8.36 2.12 

2010 0.59 9.58 3.77 6.56 6.24 1.62 

BOZOVICI 

1990 0.63 20.64 1.98 3.65 3.07 1.51 

2000 0.87 17.84 2.2 4.21 3.76 1.66 

2010 0.61 17.55 2.21 3.72 3.48 1.53 

DALBOŞEŢ 

1990 0.96 25.48 2.2 4.04 3.8 1.67 

2000 0.96 25.54 2.67 4.03 3.76 1.37 

2010 0.39 22.52 2.96 2.01 1.76 0.57 

EFTIMIE MURGU 

1990 0.86 20.01 2.28 4.52 4.32 1.85 

2000 0.84 19.52 1.82 4.65 4.35 2.33 

2010 0.61 17.27 2.04 3.72 3.56 1.68 

LĂPUŞNICU 
MARE 

1990 0.65 16.72 2.65 4.55 3.89 1.44 

2000 0.63 17.49 2.61 4.3 3.61 1.35 

2010 0.52 14.4 3.16 3.76 3.61 1.1 

PRIGOR 

1990 0.74 11.28 2.14 7.1 6.63 3.02 

2000 0.77 10.24 2.49 7.84 7.52 2.95 

2010 0.73 8.69 2.92 8.55 8.41 2.81 

ŞOPOTU 
NOU 

1990 0.69 22.68 1.97 3.41 3.05 1.51 

2000 0.68 17.97 2.48 4.08 3.83 1.51 

2010 0.53 15.73 2.84 3.51 3.42 1.19 

ALMĂJ LAND 

1990 0.75 18.21 2.34 4.99 4.58 1.89 

2000 0.79 16.86 2.58 4.81 5.02 1.89 

2010 0.56 15.1 2.84 4.54 4.35 1.5 

Source: Values obtained based on statistical data supplied by National Institute of Statistics and verified with Corine 
Land Cover 1990, 2000, 2006 database 
 

 

Fig. 4: Naturality index (IN) in Almăj Land                       

 

Fig. 5: Human pressure through the forest 
(Pf) in Almăj Land 
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After the forestry real estate, the agricultural 
lands occupy the largest surfaces, a significant part 

of them being obtained after defforestation. By 

analyzing the human pressure through the use 
of the agricultural lands (Pa), we noticed an 

increase of this index values, from 2.34 
ha/inhabitant in 1990, to 2.84 ha/inhabitant in 2010 

(Table 1), respectively a change in the typology of 

the rural landscapes from Almăj Land.  
According to the values of the human pressure 

on the agricultural lands, F.A.O./UNESCO has 
delimited four types of territories (landscapes), 

(Pătru-Stupariu, 2011). Among these, two 

categories have been specific for the territorial-
administrative units of Almăj Land in 1990 and 2000, 

but these reduced to one rural landscape category in 
2010.  

Thus, during the period 1990-2000, Bozovici, 
Şopotu Nou and Eftimie Murgu communes 

represented highly unbalanced rural landscapes 

(especially Eftimie Murgu commune with the lowest 
values from the entire region – 1.82 ha/inhabitant in 

2000) characterized mainly by crops, rarely with 
forest areas (landscapes defined by values of Pa 

ranging between 1.01 and 2.00 

ha/inhabitant). The highly unbalanced rural 
landscapes were specific for the rest of the 

communes (where the values of the Pa indicator 

exceeded 2.00 ha/inhabitant – 3.85 ha/inhabitant in 
Bănia commune, the highest values from the 

region), i.e. the areas with intensive agriculture. The 
latter type of landscape has become specific for all 

the communes from Almăj Land in 2010, thus 

emphasizing the increased human pressure through 
the use of agricultural lands, with a maximum 

recorded again in Bănia commune, of 3.77 
ha/inhabitant (Fig. 6). The situation is explainable 

considering the main agricultural economic profile of 

the Almăj Land rural system. 
On the other hand, the human pressure 

exercised through non-agricultural lands 
(Pna) was evaluated, this category including the 

roads, the buildings and the non-productive lands. 
The spatial distribution analysis of the values of this 

indicator in Almăj Land has determined the shaping 

of a high pressure in the East of the regional system 
(with the highest values in 2010 in Prigor commune 

- 8.55 ha/inhabitant and Bănia commune - 6.56 
ha/inhabitant - Table 1 and Fig. 7). 

 

 

 

Fig. 6: Human pressure through agricultural 
land (Pa) in Almăj Land 

 

Fig. 7: Human pressure through non-
agricultural land (Pna) in Almăj Land 
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Here, the human pressure is greater especially 
on the non-productive lands which occupy a large 

part of the territory of the two territorial-

administrative units with a main extension in the 
mountainous space and less in the depression, 

which favours housing (see Dalboșeț commune with 
the lowest values of the Pna indicator – 2.01 

ha/inhabitant in 2010).  

The analysis of the statistical data associated to 
this relatively isolated rural system did not indicated 

an increase of the number of constructions or the 

occurrence of new roads, but the extension of the 
non-productive lands in the areas with the lowest 

population densities, many of the former agricultural 
lands being deserted, following the rural exodus and 

the population ageing. 

 

 

Fig. 8 Population Density (D) in Almăj Land 

 

 

Fig. 9 Environmental transformation index 
(Itre) in Almăj Land  

Regarding the population density (D), this has 
known a decrease in the last twenty years in all the 

seven administrative-territorial units within the Almăj 

Land rural regional system, from 18.21 
inhabitants/km² in 1990, to 15.1 inhabitants/km² in 

2010. The lowest values of the population density 
were recorded in Prigor commune (8.69 

inhabitants/km²), due to the large extension of the 

administrative-territorial surface of the commune, 
and the highest values of the indicator in Dalboşeţ 

commune (22.52 inhabitants/km²) whose surface is 
relatively small compared with the number of the 

population (Table 1 and Fig. 8). The values obtained 

explain the human pressure on the use of the lands 
that is larger here compared to the other territorial 

units forming the Almăj rural system. Moreover, the 
values of the population density rfor each commune 

and for the entire Almăj Land are much lower than 

150 inhabitants/km², a value considered by the 
European Union a limit for the rural settlements 

(Pătroescu &Niculae, 2010).  

The negative dynamics of the population of Almăj 
Land, a purely rural regional system, represents a 

specific feature of all the Romanian rural spaces, 
considering the same trend, especially after the 

transition from the socialist political regime to the 

democratic one. Several of the most important 
causes that have influenced the demographic 

phenomenon from the study area are: the decrease 
of the birth rate (consequence of the enactment of 

abortion and the change of the population mentality 

through the adoption of a western family model with 
1-2 children/family, a typical aspect of the Banat 

region – „the Banat family model”), the international 
migration phenomenon and the rural exodus 

(especially of the young population), consequence of 
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the economic regression imposed after the 
restructuring occurred especially in the industrial 

sector after 1990 (Ianăş , 2011).  

The  environmental transformation index 
was also determined (Itre) in order to 

emphasize the relation between the natural surfaces 
and the anthropized ones (Pătru-Stupariu, 2011), 

using the following formula: 
Itre = S forest / (S agricultural + S built) 

This mirrors the degree of occupation of the soil 

and the anthropization degree of the Almăj Land 
rural system. The values higher than 1 for the 

period 1990-2000 reveal the predominance of the 

natural surfaces in all the seven administrative-
territorial units studied. The rural landscapes from 

Prigor and Bănia communes is the least 
transformed, the index having  the highest values 

(3.02, respectively 2.27). In 2010, however, the 
increase of the landscape anthropization degree is 

noticed, the landscape from Lăpuşnicu Mare 

commune having a fragile balance (from the natural 
- anthropogenic relation). Strongly anthropized rural 

landscapes appear in Dalboset commune, with the 
lowest values of Itre (0.57), (Table 1 and Fig. 9). 

Therefore, together with the naturalness index, the 

environmental transformation index also leads to the 
same conclusion:  Dalboşeţ had the greatest 

anthropogenic impact in the entire Almaj land, a fact 
which reduced the specific quality of the rural 

landscape. 

Conclusion 

The analysis of the landscape quality in Almăj 

Land rural system (the values of the indexes  from 
the statistical data being verifiable by Corine Land 

Cover model)pointed out the intensification of the 

anthropogenic activity on the mountainous 
landscape, through actions on the agricultural, non-

agricultural lands, as well as forests. Very strong 
environmental pressures occur along the Nera valley 

and its tributaries, especially in Almăj depression, by 

the human pressure on the natural ecosystems. 
These practices may have cumulative effects with a 

negative impact on the biodiversity, being able to 
launch the ecological processes, with major impacts 

on the landscape quality.  
We have also noticed that the degree of 

naturalness of the landscapes from the analysed 

rural system is ever lower. Naturality index values 
ranging between 0.3 and 0.6 indicate that more 

than half of the Almăj Land territory presents a 
relatively stable landscape, with  slightly affected 

ecological balance, and the human pressure through 

the agricultural land defines a highly unbalanced 
rural landscape, by values higher than 2 

ha/inhabitant in all the region’s administrative-
territorial units (in 2010).  

Taking into account the results of the evaluation 

indexes of landscape quality, which we  calculated 
for 1990, 2000 and 2010, as well as the economic 

function of the Almăj rural system, we can identify 
for the studied region two major categories of rural 

landscapes: rural landscapes specific for the primary 
sector and rural landscapes specific for the 
secondary sector.  

Within the first category, the following subtypes 
were identified: the landscape of the closed 

cultivated fields (in Prigor and Lăpuşnicu Mare 

communes), the mountainous and hilly agricultural 
and pastoral landscape (in Bănia and Eftimie Murgu 

communes), as well as the mixed agrarian landscape 
(in Bozovici, Dalboşeţ and Şopotu Nou communes), 

while the second category comprises rural 
landscapes with an industrial profile related to the 

wood exploitation and processing.  

In fact, the results of the Almăj rural landscape 
change have in common the policies practiced over 

time, and the transition to the market economy has 
led to a new integrated rural policy, instead of an 

agricultural, environmental policy, aiming at the 

determination of new types of relations between the 
rural community and the rural environment, aspects 

which are also available for other rural regions in 
Romania. 

  Considering all these aspects, especially the 
current condition of the landscape quality in Almăj 

Land rural system, some protection measures of the 

ecosystems are necessary: the afforestation of the 
sloping lands affected by geomorphological 

processes, soil erosion and the replacement of the 
pastures from Bozovici Piedmont and Nera 

depression with orchards (the climate with frequent 

sub-Mediterranean influences causing the crop 
growing season duration of about 280 days). 
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Abstract 

Threats to biodiversity are diverse and the management of 
these threats is a major research direction in the 
conservation of biological diversity. Determining the status 
of a species is essential in identifying those in danger of 
becoming extinct and also to establish conservation 
priorities. 
For the management of all types of threats that manifest 
themselves for certain species of community interest in the 
Iron Gates Natural Park, we must first understand their 
causes and effects. 
Conservationists are increasingly interested in determining 
threats to biological communities, this being an important 
part of territorial and environmental planning strategies. 
The analysis undertaken for some geographical areas 

showed that the most important threats are the socio-
economic and demographic variables, the fragmentation, 
destruction and degradation of habitats through various 
practices, the introduction of non-native species, illegal 
hunting or overfishing. In this context, for elaborating 
sustainable patterns of habitat management we must 
analyze and prioritize the threats that we are dealing with. 
The method requires an inventory of the main threats in 
the Iron Gates Natural Park, the threats for certain Species 
of Community Interest (Tulipa hungarica, Colchicum 
arenarium, Pulsatilla grandis). We have also applied a 
method used by WWF in order to achieve a hierarchy of 
the main threats and to establish logical and efficient 
actions that can be locally applicable. 

Keywords: threat, threat ranking, Species of 
Community Interest, biological diversity, habitat 
management, Iron Gates Natural Park, Romania 

Rezumat. Ierarhizarea ameninţărilor la adresa 
speciilor de interes comunitar în cadrul 

Parcului Natural Porţile de Fier, România 
Ameninţările la adresa biodiversităţii sunt diverse şi 
managementul lor reprezintă o direcţie majoră de 
cercetare în conservarea diversităţii biologice. Evaluarea 
statutului de conservare necesită estimarea riscului 
extincţiei unei specii şi ajută în stabilirea priorităţilor de 
conservare. 
Managementul tuturor tipurilor de ameninţări la adresa 
anumitor specii de interes comunitar in cadrul Parcului 
Natural Porţile de Fier reclamă înţelegerea în primul rând a 
cauzelor şi efectelor acestora. 
Conservaţioniştii sunt din ce în ce mai interesaţi în 
determinarea ameninţărilor la adresa comunităţilor 

biologice care se constituie în o parte importantă a 
strategiilor de planificare a teritoriului şi mediului. Analizele 
întreprinse în diferite spaţii geografice au arătat că cele 
mai importante ameninţări sunt variabilele socio-
economice şi demografice, fragmentarea, degradarea şi 
distrugerea habitatelor prin diferite practici, speciile 
invazive, vânătoarea ilegală sau pescuitul intensiv. În acest 
sens, în elaborarea de modele de dezvoltare durabilă 
pentru managementul habitatelor se impun a fi analizate şi 
prioritizate tipurile de ameninţări identificate. 
Metodologia utilizată în demersul nostru a presupus în 
primul rând inventarierea principalelor ameninţări din 
cadrul Parcului Natural Porţile de Fier pentru câteva specii 
de interes comunitar (Tulipa hungarica – Lalaeaua 
Cazanelor, Colchicum arenarium - Brânduşa, Pulsatilla 
grandis – Dediţel mare). La aceasta s-a adăugat aplicarea 
unei metode de analiză folosită de WWF pentru 
ierarhizarea ameninţărilor cu scopul stabilirii acelor acţiuni 
logice şi eficiente ce pot fi aplicate la nivel local 

Cuvinte-cheie: ameninţare, evaluarea 
ameninţărilor, specii de interes comunitar, diversitate 
biologică, managementul habitatelor, Parcul Natural 
Porţile de Fier, România 

 

Introduction 

An important aspect of protected areas 
management is the monitoring of key components 

of biological diversity (eg: the water level in ponds, 

the number of individuals belonging to rare and 

threatened plant species, the density of grass, 

shrubs and trees, data referring to the arrival and 
departure of migratory species, etc). 

The basic methods include recording standard 
observations, supervision of key elements, taking 
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pictures and interviews with visitors of the protected 
area (Primack et al, 2008). 

The management of protected areas must also 

take into account the factors that threaten biological 
diversity. These include a series of threats such as 

exotic species, destruction, degradation or 
fragmentation of habitats or human activities 

(Primack, 2008). Even well-managed protected 

areas can deal with air and water pollution, acid 
rain, climate change that may affect natural 

communities and contribute to the growth, the 
decrease and even the extinction of some species. 

In some countries the most serious threats to 
protected areas come from government policies 

responsible for their management (Haslett et al. 

2010). Large development projects (road networks, 
bridges, dams), exploitation activities (deforestation) 

or extraction (oil, natural gas) and policies that 
come into conflict with the management objectives 

can threaten biodiversity in protected areas. 

Some major causes for the extinction of the 
species are habitat destruction and degradation and 

overexploitation (Diamond, 1989). Another example 
of the classification of the threats can start from the 

destruction and degradation of ecosystems, the 
decline or destruction of some species, pollution and 

transport infrastructure (Salafsky et al., 2002). 

After managing threats in Eastern Australia, Auld 
and Keith (2009) propose a simple classification into 

five types of threats. These include the major 
threats of destruction and fragmentation of habitat 

and climate changes, threats that are directly 

related to natural hazards (eg: fires, floods, 
landslides, etc.), threats related to reduced 

functionality of biological interactions (eg. due to 
invasion of exotic species) and overexploitation that 

affects specific groups of plant and animal species. 

Habitat disturbance, overexploitation, poaching, 
pollution, invasive species, disease, sub-optimal 

protected areas design represents only a few of the 
threats that affect Romania’s protected areas 

network. (Primack et al, 2008; Ioja et al, 2010; 

Baldwin, 2010) 
Although nationally threatened and endemic 

species are important conservation targets, some 
results indicate that reserve networks that are 

focused only on these species may not be sufficient 

to preserve all the species diversity in a country 
(Bonn et al., 2002; Grammont, Cuaron, 2006). 

To manage all types of threats, we need first to 
understand the causes and the effects combined 

with adaptive management strategies for 
amelioration (Auldt and Keith, 2009). 

Conservationists are increasingly interested in 

determining the threat status of ecological 
communities as a key part of their planning efforts. 

(Nicholson et al., 2009). Conservation managers can 
take multiple actions to conserve threatened species 

but sometimes they are facing with restricted 

funding and they are forced to eliminate some 
projects (Hayward, 2009). 

The aim of our study is to develop a method that 
could help the local authorities in the management 

and prioritization of the threats for the species of 
Community interest present in the Iron Gates 

Natural Park using as a starting point a WWF 

method (Threat Ranking) and two case studies. 

Study area 

Iron Gates Natural Park (1156 km2) is located 
in the South West Romania over Caraş-Severin 

County (11 administrative units) and Mehedinţi 

County (9 administrative units). It can be considered 
one of the regions with the greatest diversity of 

ecosystems, landscapes and species in Romania. 
Iron Gates Natural Park is a Transboundary Ramsar 

Site bordering the Republic of Serbia along the 

course of the Danube River (Fig. 1). 

 

Fig. 1: – Location of the study area 
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It is not the number of the species, but their 
importance to science that counts. In the Iron 

Gates Natural Park, there are 1668 floristic 

taxons (only superior plants), out of which 28 are 
endemic. The diversity of the plant associations is 

also high, being identified 171 plant associations, 
out of which 26 are endemic for Romania and 21 

have community value (Mataca, 2005). The 

number of endemic elements completes the large 
diversity of phytogeographic elements. According 

to several authors, the endemic species number in 
the park varies from 28 to 33 elements. Among 

those are: Pinus nigra ssp. banatica, Minuartia 
cataractarum, Prangos carinata, Stipa danubialis, 
Tulipa hungarica, Dianthus banaticus, Dianthus 
spiculifolius, Campanula crassipes. 

From the species with community value, eight 

are enlisted in the 1st Annex of The Convention on 
the Conservation of European Wildlife and Natural 

Habitats (Bern Convention): Tulipa hungarica, 

Stipa danubialis, Salvinia natans, Colchicum 
arenarium, Pulsatilla grandis, Typha 
shuttleworthii, Campanula abietina and Eleocharis 
carniolica. The elements of valuable genofound 

are: Tulipa hungarica, Pinus nigra ssp. banatica, 
Cachrys ferulacea, Stipa danubialis, Paeonia 
banatica (RNP Romsilva – Iron Gates Natural Park 

Administration, 2011). 

Data and methods 

Habitat affinities and data for the species that 

we used in our analysis were determined primarily 
from literature review.Threat ranking is a method 

used by WWF in the WWF Standards of Project 
and Programme Management that shows the 

degree to which each direct threat affects the 

biodiversity target at a given site (WWF, 2007). 
The method consists in identifying a set of 

criteria, apply them to the direct threats so that 
the conservation action can be directed where 

they are most needed. This method can help 

teams prioritize and locate actions when they are 
dealing with more than one threat in a 

conservation area or region.To do a threat 
ranking, it is important to be clear about the main 

threats in that natural area and what biodiversity 
targets they are affecting. In a threat ranking, we 

have to evaluate each direct threat and its impact 

on the biodiversity targets it is affecting. We have 
chosen two methods to do this evaluation: the 

absolutely and relatively method. 
The first step is to determine the criteria 

against which the threats at the site will be 

ranked. Taking the example given by WWF we can 
consider the criteria of scope, severity, urgency 

and irreversibility. The criteria of scope and 
severity are used in both methods while urgency 

is used in the Relative Threat Ranking and 
irreversibility in the Absolute Threat Ranking. 

Criteria used in evaluation 

There are some factors to consider in ranking 
threats. We can include here the scope (Table 1) 

that refers to the area affected by the threat 
within 10 years under current circumstances, the 

severity (Table 2) dealing with the impact of the 

threats, the irreversibility (Table 3), which 
targets the recovery that may happen if possible 

meaning that a given threat can be undone and 
the targets affected by the threat restored, if the 

threat is stopped and the urgency that shows the 

importance of taking immediate action to deal 
with a threat. There should be a thorough 

evaluation and examination of the threats based 
on the targets we are pursuing. 

The most important criteria for rankings are 
scope and severity that taken together will give us 

the magnitude of the threat. For this reason, the 

recommendation given by WWF is to double-
weight them and those threats with the highest 

number will be considered the biggest threats in 
the site for the analysed targets. We will have 

different scales depending on the model we use 

(eg. 1-11 for the Relative Threat Ranking System; 
1-4 for the Absolute Threat Ranking System). 

Categories of threat according to the 
IUCN model 

A variety of threats are impacting on the Species 

and Habitats of Community Interest around the world 
and as shown above, there exist many classifications. 

To better understand the threatening processes and 
the assessment of threats for each species, we used a 

standardized list (IUCN Threats Classification Scheme) 

of major threats (Fig.2). 
Most species and biological communities are faced 

with two or more categories of threats that could 
accelerate the process of extinction and make the 

conservation efforts difficult. Using this standardized 

list and the methods used by WWF in the WWF 

Standards of Project and Programme Management, we 

tried to develop a method that would facilitate the 
analysis of threats and the conservation actions that 

have to be taken further. 
Relative Threat Ranking System method adapted 

from Margoluis and Salafsky (1998, 2001) compares all 

the direct threats overall for the site, not target-by-
target. For this method, we used all the 11 threats 

from the IUCN Threats Classification Scheme as a 
direct threat and we ranked them relative to one 

another. So, because there are 11 threats, the highest 

ranked threat in any criteria will get 11 points and the 
lowest ranked threat will get 1 point (Table 4). 
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Table 1 Scale classification for scope criteria 

Sc
ale 

Classificati
on 

Definition 

4 Very high the threat is likely to affect the target across all or most (71-100%) of the population 

3 High the threat is likely to affect the target across much (31-70%) of the population 

2 Medium the threat is likely to affect the target across some (11-30%) of the population 

1 Low the threat is likely to affect the target across a small proportion (1-10%) of the population 
Source: Resources for Implementing the WWF Project & Programme Standards 
Table 2 Scale classification for severity criteria 

Scale Classification Definition 

4 Very high 
within the scope, the threat is likely to destroy, eliminate or reduce the population 
by 71-100% in the next 10 years 

3 High 
within the scope, the threat is likely to seriously reduce the population by 31-70% 
in the next 10 years 

2 Medium 
within the scope, the threat is likely to moderately reduce the population by 11-

30% in the next 10 years 

1 Low 
within the scope, the threat is likely to slightly reduce the population by 1-10% in 
the next 10 years 

Source: Resources for Implementing the WWF Project & Programme Standards 
Table 3 Scale classification for irreversibility criteria 

Scale Classification Definition 

4 Very high 
the effects of the threat cannot be reversed, it’s unlikely the target can be 
restored and will take more that 100 years to do it 

3 High the effects of the threat can be reversed and the target restored within 21-100 years 

2 Medium the effects of the threat can be reversed and the target restored within 6-100 years 

1 Low the effects of the threat are easily reversible and the target restored within 0-5 years 

Source: Resources for Implementing the WWF Project & Programme Standards

 
Source: www.iucnredlist.org 

Fig. 2: IUCN Threat Classification Scheme 

RESULTS AND DISCUSSIONS 

Relative Threat Ranking System 

Given the fact that we are analyzing one of the 

largest protected areas in Romania, we must consider 

all types of threat given by IUCN. This analysis 
indicates that we can split the threats into 4 categories 

depending on the level of classification and their 
aggressiveness, from very high to low threats. The 

most aggressive threats for the whole protected 

area are the industrial activities, human intrusions 
and disturbances and pollution. 

Industrial activities in the Iron Gates Natural Park 
are represented by the exploitation of various natural 

resources. The storage of tailings resulted from 
mining is made in mine dumps, the one from Moldova 

Nouă being the largest mine dump in the country. 

Tailings represent an external cost of mining because 
no one is taking adequate measures to make tailing 

areas environmentally safe after closure. 
Being a rural area with 11 communes and 3 towns 

(Moldova Nouă, Drobeta Turnu Severin and Orşova) 

and low living standards, the main occupation is animal 
husbandry and subsistence agriculture. The lack of 

septic tanks in the area has direct consequences on 
the environment. Therefore the waste waters from 

domestic activities are being discharged directly into 
the surface waters or into the ground. Also, there is no 

gas supply network or heating network and wood is 

the main source of heating. 
Agriculture and aquaculture, biological resource 

use and invasive species form another group of 
threats almost with the same level of importance 

and urgency to be dealt with. 

Uncontrolled commercial fishing, sport fishing and 
especially poaching fish (using electricity, monofilament 

nets etc.) represents a permanent threat to aquatic 
ecosystems, especially wetlands habitats in the western 

part of the Iron Gates Natural Park. 
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Table 4 Relative Threat Ranking System 

Direct threat Scope Severity Urgency Total Classification 

Residential & commercial development 6 5 5 16 Medium 

Agriculture & aquaculture 11 4 6 21 High 

Industrial activities 7 11 11 29 Very High 

Transport & service corridors 4 3 4 11 Medium 

Biological resource use 8 6 8 22 High 

Human intrusion & disturbance 9 7 10 26 Very High 

Natural system modifications 3 10 3 16 Medium 

Invasive species 5 9 9 23 High 

Pollution 10 8 7 25 Very High 

Geological events 2 1 2 5 Low 

Climate change & severe weather 1 2 1 4 Low 

TOTAL 66 66 66   

 
Being a rural area, farmers focus on growing 

enough food to feed themselves and their families. 

People tend to use large quantities of natural 
resources and transform large areas of natural 

habitats into agricultural land and built-up areas. 
All types of hunting or poaching led to adversely 

affect certain species, and if these activities are not 

controlled, more and more of these species will 
become extinct. Poaching has different effects, but 

the biggest impact is represented by species 
extinction at global, regional or local level. Poaching 

was also associated with the effect of the spread of 
diseases from animals to human and vice versa. 

Population growth will lead to overexploitation of 

resources. In rural areas, because of low living 
standards, no one thinks of biodiversity 

conservation. Thus, low standards of living will 
eventually lead to deterioration of the natural 

environment (Primack et al., 2008, Primack, 2008). 

Invasive species can be considered one of the 
main causes of biodiversity loss due to their role in 

competition and hybridization (Goudie, 2006) 
In the medium classification we included: 

residential and commercial development, 
transportation and service corridors and natural 
system modification. Currently they do not represent 

an urgent problem at the level of the entire 
protected area but mostly at local level. Without a 

long term management strategy they could easily 
pass into a higher threat category. 

In this category, the chaotic development of 

tourism infrastructure and uncontrolled tourism are 
a negative phenomenon with repercussions on the 

natural diversity and landscape. Construction of 
secondary homes on the shore of the Danube is a 

direct threat to biodiversity mainly due to direct 

discharge of the waste waters into the Danube. 
Some studies provide us with only partial support 

for the idea that the areas with high human 

population density coincide with areas of high 

species richness (Araujo, 2003). 

On a global scale, Kerr and Currie (1995) found 
that population density is the factor most closely 

related to endangered species of birds, although the 
number of threatened mammal species is more closely 

related to GNP per capita (Lenzen et al., 2008). 

Besides the phenomenon of destruction of habitat, 
fragmentation occurs through construction of paths, 

roads or railways, extension of agricultural land or 
urban sprawl. Habitat fragmentation is the process by 

which a large area of a given habitat is divided into 
two or more fragments (Pătroescu et al., 2007b). 

Another cause of fragmentation could be the 

development of tourism infrastructure that could 
increase the density of transport network. At the 

transportation policy level, it is very important to 
guarantee the permeability of highways for fauna, 

given that the roads and a high volume of traffic 

generally have an important barrier effect (Clevenger 
and Wierzchowski, 2006; Gurrutxaga et al., 2010). 

From the habitat fragmentation phenomenon 
that causes the border effect we can highlight other 

threats such as increased fire, microclimate change, 
increased vulnerability to invasive species, exposure 

to disease etc (Primack et al, 2008). 

The last category of threats includes geological 
events, climate change and severe weather. Regarding 

the geological events, the Iron Gates Natural Park is 
not close to a seismic area so there is little seismic 

activity. According to the European Environment 

Agency, the indicators used to analyze climate changes 
do not show significant changes in the area. 

Absolute Threat Ranking System 

After the example given by WWF Project & 

Programme Standards (2007) we consider the 

criteria of scope, severity and irreversibility for 
the Absolute Threat Ranking System (compares all 

the direct threats target-by-target.). 
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In the example below we used the three criteria 
to evaluate seven direct threats across three targets. 

In this analysis we chose seven direct threats and 

not eleven, like in the previous example, because 
the scale of analysis is smaller and the threats are 

local applicable. Each threat is rated using the 
criteria and a 4 point scale. 

Because we are dealing with a large protected 

area we need to apply measures against different 
types of threats so, a more detailed and focused 

analysis on the habitats or species will give us a 
better view of the measures we will have to take at 

regional or local level. 
Given the presence of several endemic elements 

in the Iron Gates Natural Park (eg: Tulipa hungarica, 
Stipa danubialis, Colchicum arenarium, Pulsatilla 
grandis, Campanula abietina, Eleocharis carniolica 

etc.) we have chosen a more detailed analysis for 
three plants from this list based on the existing 

studies and available IUCN data. Because we are 

dealing with species in this example, we have 
changed the column of direct threats with specific 

threats that can affect either one or all three plants. 

In Romania, there are over 1000 mature 
individuals of Tulipa hungarica, on the southern 

slopes of Iron Gates (IUCN, 2012). It grows in open 

mixed deciduous forests, shrubs and steep stony 
limestone slopes. Tulipa hungarica is threatened by 

collecting for local gardening. 
For Colchicum arenarium one of the main threats 

is forestry management and plantation of Pinus 
sylvestris and Pinus nigra (Patroescu et al., 2007a). 

Pulsatilla grandis is threatened by modification of 

cultivation practices, invasive species such as 
Robinia pseudoacacia and burning, either 

accidentally from recreational activities or 
deliberately to remove dry grass and shrubs to 

prepare pasture land. Urbanization is a minor threat 

as is agriculture and the use of fertilizers. 
Another threat that can characterize many 

species is the collection of the plants. Cultivated 
species from the Pulsatilla vulgaris group are often 

planted in gardens (Table 5). 

This example shows that the method can be 
applied in the analysis of large habitats using a 

standardized list but also for specific targets as 
species using specific threats. 

 

Table 5 Absolute Threat Ranking System for Species of Community Interest 

DIRECT THREATS 
TARGET: Tulipa 

hungarica 
TARGET: Colchicum 

arenarium 
TARGET: Pulsatilla 

grandis 
Site ranking 

S1 S2 I Total Classification S1 S2 I Total Classification S1 S2 I Total Classification Total Classification 

Collection of the plants 2 2 2 10 Low - - - - - 1 1 1 5 Low 15 Medium 

Forestry management - - - - - 4 3 3 17 High - - - - - 17 High 

Plantation of Pinus Sylvestris or 
Pinus nigra 

- - - - - 3 3 3 15 Medium - - - - - 15 Medium 

Modification of agriculture 
practices 

- - - - - - - - - - 4 4 3 19 High 19 High 

Presence of invasive species - - - - - 3 2 3 13 Medium 3 3 2 14 Medium 27 Very high 

Burning - - - - - - - - - - 2 1 1 7 Low 7 Low 

Agriculture or use of fertilizers - - - - - - - - - - 1 1 2 6 Low 6 Low 

S1 = Scope; S2 = Severity; I = Irreversibility; Total = 2 x (Scope + Severity) + Irreversibility 
Source: Processed after The IUCN Red List of Threatened Species 

 

Conclusion 

Threat ranking can be considered an important 

tool in the conservation management. This way we 
can prioritize which species most urgently require 

action to prevent extinction. The administration of a 
protected area can then allocate the budget 

according to these priorities. 

Starting from identifying the presence of IUCN 
categories of threat and relating it with the Relative 
Ranking values and Absolute Ranking values we 
found the following for Iron Gates Natural Park: 

a) The threats for the entire protected area 

resulted from the Relative Threat Ranking System 
are: industrial activities, anthropic 

disturbances and pollution; 
b) The local threats resulted from the Absolute 

Threat Ranking System for some species (Tulipa 

hungarica, Colchicum arenarium, Pulsatilla grandis) 
that we are interested in are: presence of invasive 
species, inappropriate forestry management, 

some changes in agricultural practices and for 

some species the collection of the plants either 
for commercial use or for gardening; 

c) The main activities that require immediate 
actions to reduce or remediate their effects on Species 

and Habitats of Community Interest from Iron Gates 

Natural Park are: industrial activities, anthropic 
disturbances, the presence of invasive species, 

and the collection of the plants. 
Both methods require a good knowledge of 

threats and how they affect the species taken in the 
analysis so that they could be correctly ranked. 

Comparing the two methods, the Absolute Threat 

Ranking System is more realistic, based on field 
observations and allows us to establish more logical 

and efficient actions that can be local applicable. 
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The limitation of this approach is that different 
people might use different criteria or apply them 

differently so in the end we can obtain different 

results. In order to use the right method for a 
particular site, we must be aware of the benefits 

and limitations of each method. 

Acknowledgements 
The investigations were conducted in the 

framework of POSDRU project 107/1.5/S/80765 
“Excellence and interdisciplinary in PhD studies for 
an informed society” 

We would also like to thank the two anonymous 
reviewers whose suggestions helped us to improve 

this paper. 

References 
Araujo B.M., (2003), The coincidence of people and 

biodiversity in Europe, Global Ecology & 
Biogeography, nr. 12, p. 5-12; 

Auld T.D., Keith D.A., (2009), Dealing with threats: 
Integrating science and management, Ecological 

management & restoration, vol. 10, nr. S1, p. 

S79-S87; 
Baldwin R.F., (2010), Identifying keystone threats to 

biodiversity in S.C. Trombulak and R.F. Baldwin, 
eds. Lanscape-Scale Conservation Planning, 

Springer-Verlag, New Zork, N.Y.; 

Bonn A., Rodrigues A.S.L., Gaston K.J., (2002), 
Threatened and endemic species: are they good 
indicators of patterns of biodiversity on a national 
scale?, Ecology Letters, nr. 5, p. 733-741; 

Clevenger A.P., Wierzchowski J., (2006), Maintaining 
and restoring connectivity in landscapes fragmented 
by roads, Connectivity Conservation (pp 502-535), 

Cambridge University Press, Cambridge, 
Diamond J., (1989), Overview of recent extinctions, 

Conservation for the Twenty-First Century, p 37-
41, Oxford University Press, New York; 

Goudie A., (2006), The Human Impact on the Natural 
Environment, 6th ed., Blackwell Publishing, USA; 

Grammont C.P., Cuaron D.C., (2006), An Evaluation 
of Threatened Species Categorization System 
Used on the American Continent, Conservation 

Biology, vol.20, nr.1, p. 14-27; 
Gurrutxaga M., Lozano P.J., Barrio G., (2010), GIS-

based approach for incorporating the connectivity 
of ecological networks into regional planning, 
Journal of Nature Conservation 18, 318-326; 

Haslett J.R., Berry P.M., Bela G., Jongman R.H.G., 
Pataki G., Samways M.J., Zobel M., (2010), 

Changing conservation strategies in Europe: a 
framework integrating ecosystem services and 
dynamics, Biodiversity Conservation 19, 2963-2977; 

Hayward M.W., (2009), The Need to Rationalize and 
Prioritize Threatening Processes Used to 

Determine Threats Status in the IUCN Red List, 
Conservation Biology, vol. 23, nr. 6, p. 1568-1576; 

Ioja C., Patroescu M., Rozylowicz L., Popescu V., 

Verghelet M., Zotta M., Felciuc M., (2010), The 
efficacy of Romania’s protected areas network in 
conserving biodiversity, Biological Conservation, 
vol. 143, Issue 11, p. 2468-2476; 

Kerr J.T., Currie D.J., (1995), Effects of human 
activity on global extinction risk, Conservation 
Biology, no.9, p.1528-1538; 

Lenzen M., Lane A., Cooper W.A., Williams M., (2008), 
Effects of Land Use on Threatened Species, 
Conservation Biology, vol.23, nr.2, p. 294-306; 

Margoluis R., Salafsky N., (1998), Measures of 
success: Designing, managing and monitoring 
conservation and development projects, Island 
Press, Washington, DC; 

Margoluis R., Salafsky N., (2001), Is our project 
succeeding? A guide to Threat Reduction 
Assessment for conservation, Biodiversity 

Support Program, Washington, DC; 
Mataca S., (2005), Parcul Natural Porţile de Fier. 

Flora, Vegetaţie şi Protecţia Naturii, Ed. 
Universitaria Craiova, Craiova; 

Nicholson E., Keith D.A., Wilcove D.S., (2009), Assessing 
the Threat Status of Ecological Communities, 
Conservation Biology, vol. 23, nr. 2, p. 259-274; 

Pătroescu M., Chincea I., Royzlowicz L., Sorescu S., 
(2007a), Pădurile cu pin negru de Banat (Pinus 
nigra ssp. banatica) sit NATURA 2000 ; Forests 
with Banat blackpine (Pinus nigra ssp. Banatica) 
NATURA 2000 site, Ed. Brumar, Timişoara; 

Pătroescu M., Royzlowicz L., Ioja C., (2007b), 
Environmental impact assessment of the roads 
system on the major protected areas from 
mountain areas (Romania), Proceedings of 4th 

Dubrovnik Conference on Sustainable 

Development of Energy, Water and Environment 
System, Dubrovnik, Croatia; 

Primack R., Patroescu M., Rozylowicz L., Ioja C., 
(2008), Fundamentele conservării diversităţii 
biologice, Ed. Agir, Bucureşti; 

Primack R., (2008), A primer of conservation 
biology, 4th edition, Sinauer Associates, SUA; 

Salafsky N., Margoluis R., Redford K.H., Robinson 
J.G., (2002), Improving the practice of 
conservation: a conceptual framework and 
research agenda for conservation science, 

Conservation Biology, no.16, p 1469-1479; 

IUCN, (2012), IUCN Threat Classification Scheme 
(Version 3.2), www.iucnredlist.org; 

RNP Romsilva, (2011), Management Plan of Iron 
Gates Natural Park, www.portiledefierpn.ro. 

WWF, (2007), Resources for Implementing the WWF 
Project & Programme Standards, Define: Threat 
Ranking, July 2007, www.panda.org. 

 



Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XII, Issue 1 (June 2013), pp. 59-66 (8) 
http://dx.doi.org/10.5775/fg.2067-4635.2013.063.i 

59 forumgeografic.ro 

Spatial analysis of dumpsites volumes from rural 
territory. Case study: Neamţ County, Romania  

Florin – Constantin  MIHAI
1,*

, Andreea LĂMĂȘANU
1
 

1
 Department of Geography, “Alexandru Ioan Cuza” University, Carol I Avenue, No. 20 A, RO-700505, Iași, Romania  

* Corresponding author, mihai.florin86@yahoo.com  

Received on <01-02-2012>, reviewed on <27-06-2012>, accepted on <26-03-2013> 

Abstract 

Open dumps was the main option of the local communities 
in household waste management, this practice being 
banned after July 16, 2009. The paper examines the 
correlation between dumpsites volumes, population 
density and local geographical conditions in the context 
that in most rural administrative-territorial units of the 
county there were no facilities for waste collection. The 
geographical distribution of dumpsites volumes reflects the 
disparities between different areas of the county and on the 
other hand, it highlights the spaces exposed to pollution. 
Also, the comparative analysis between 2004 (pre-
accession) and 2009 (post-accession) reflects a 
rudimentary waste management system in this period 
which favored the waste dumping. This paper analyses the 
issues of rural waste management and its environmental 
implications at local scale. Such approaches are necessary 
for a proper analysis of EU environmental policies 
implementation   at regional and local level. 

Keywords: dumpsites, spatial analysis, geographical 

conditions, rural  areas, Neamț county, Romania  

Rezumat. Analiza spațială a volumelor 
depozitelor de deșeuri din teritoriul rural. Studiu 
de caz: Județul Neamț, România 
Depozitele de deșeuri neamenajate au reprezentat  
principala opțiune a comunităților locale privind 
gestionarea deșeurilor menajere, această practică  fiind 
interzisă  după data de 16 iulie 2009. Lucrarea examinează 
corelația dintre volumele acestor depozite, densitatea 
populației și condițiile geografice locale în contextul în care 
în majoritatea unităților administrativ-teritoriale rurale 
din județ nu existau facilități pentru colectarea deșeurilor. 
Distribuția geografică a volumelor acestor amplasamente 
reflectă disparități majore  între spații ale județului și 
subliniază perimetrele expuse poluării. Totodată, analiza 
comparativă între anii 2004 (pre-aderare) și 2009 (post-
aderare) reflectă o gestionare neconformă a deșeurilor din 
acest interval de timp, favorizând eliminarea necontrolată 
a deșeurilor. Lucrarea analizează problemele gestionării 
deșeurilor menajere din teritoriul rural și implicațiile 
asupra stării mediului la scară locală. Astfel de abordări 
sunt necesare pentru o analiză adecvată a implementării 
politicilor de mediu ale UE la nivel regional și local. 

Cuvinte-cheie: depozite de deșeuri, analiză spațială, 

condiții geografice, zone rurale, județul Neamț, România  

 

Introduction 

Poor solid waste management systems from the 

rural areas of developing countries lead to several 
environmental dysfunctions (Mamdouh et al. 2009; 

Abduli et al. 2008; Chen, 2010). Implementation of 

the acquis communautaire imposes quick changes 
on the traditional waste management systems from 

rural areas for new EU members. First, local 
authorities need to close and rehabilitate the rural 

dumpsites from rural areas and to limit the waste 

dumping (Athanassiou and Zabaniotou, 2007; Orosz 
and Fakezaz, 2008; Kulczycka and Zygmunt, 2008; 

Apostol and Mihai, 2011). Secondly, rural localities 
should provide their own sanitation services (Fig.1) 

or to sign contracts with private sanitation operators 

to collect and transport the waste generated. 
Local waste management can be a solution to 

improving the waste management infrastructure 
with lower costs (Jolanta and Piotr, 2005;  

Massarutto, 2007; Bel and Mur, 2009). Waste 
management facilities are still lacking or rudimentary 

in Romania’s rural territory (Mihai et.al. 2012a). 

 

Fig.1: Population served by waste collection 

services (Data source: APM Neamţ, 2010) 

This fact favored the illegal dumping of 
household waste generated and uncollected 

(Lămășanu and Mihai, 2012). Physical-geographical 
transition of Suceava, Neamț and Bacău counties is 
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reflected in disparities concerning the distribution of 
rural dumpsites within the same county, while in 

eastern counties (Botoșani, Iași and Vaslui) this 

distribution is more uniform due to a more 
homogeneous landscape (Mihai et al., 2012b). This 

paper aims to analyses if the pattern of distribution 
for dumpsites volumes within Neamt County is the 

same. Alongside socio-economic and demographic 

features of communes which reflect the amounts of 
generated waste, local landscape influence how the 

waste is disposed of by local communities. 
Therefore, main parameters of a dumpsite (area, 

volume) also depend on the local landscape in the 
proximity of settlements. Thus, this approach cannot 

be ignored particularly in rural waste management 

studies. In time, the extension and improvement of 
waste facilities from rural areas will minimize this role. 

Methods 

Often rural dumpsites are small (<1ha) having a 

short life (particularly in the proximity of rivers) with a 
various distribution within county, being difficult to 

follow in the field. In this context, a statistical 
distribution of dumpsites volumes at local 

administrative units is more proper using thematic 
cartography. Firstly, a database regarding the 

dumpsites volumes (m3) for 2004 (pre-accession) and 

2009 (post-accession) was achieved, calculating the 
total sum for every commune which reported such 

sites on their territory. Data are provided by National 
Environment Guard, County Commissariat, being more 

reliable for 2009 due to the implementation of EU 

acquis on rural dumpsites, consisting in the inventory, 
closure and rehabilitation of all these sites. The full 

procedure for Neamț county was analyzed by Apostol 
and Mihai (2012). Mapping these data was performed 

using range colours for rural population density 
(relative values-hab. /km2) and correlated with 

dumpsites volumes (absolute values– m3) using 

proportional circles. Also, the Jenks discretization 
method was used for population density (2005) to 

outline the disparities between communes concerning 
demographic pressure on the local environment. Field 

observations during 2009-2011 (which covered more 

than half of the county from rural territory) 
comparative analysis (2004 vs. 2009) and geographical 

distribution of settlements across county contribute for 
a proper interpretation of results. The paper proposes 

a conceptual scheme (in situ - ex situ) for impact 

assessment of a dumpsite on local environment. 

Discussion 

The EU policy on waste management focuses on 

waste hierarchy concept which promotes to reduce, 
reuse, and recycle (3R), treatment, and incineration 

with energy recovery and in the last case land filling. 

Several technological systems are used by EU 
members (Pires et al., 2011) and implementation of 

this policy across UE-27 is difficult due to major 

disparities reflected in municipal waste management 
systems (Mihai and Apostol, 2012a; Mengozzi,A.,2010 

). In order to mitigate these disparities, European 
directives on waste management are transposed into 

national laws and each member develops national, 

regional and local waste management plans 
according to these regulations.  Romania, as new 

member, has a transition period for implementing the 
EU targets. Thus, the deadline for closure of rural 

dumpsites was 16th of July, 2009. Following this 
date, local authorities are obliged to provide waste 

collection on their territory. Therefore, during 2004-

2009 period, the waste dumping on inappropriate 
sites was a common practice because of poor waste 

management services, dumpsites volumes ranging 
between communes. In the best cases, local 

authorities have chosen some sites where the waste 

could be disposed. Sanitation services were not well 
organized and waste collection did not occur 

regularly. The paper aims to offer a proper 
interpretation of their distribution taking into account 

the population density and local landscape. Physical-
geographical transition from west to east leads to the 

uneven distribution of human settlements as well of 

population density (Fig. 2 and Fig. 3). 

 

Fig.2 Distribution of human settlements 

The highest concentration of human settlements 
(107.5 -339.8 hab./km2) is to be found on the terraces 

of the Siret and Moldova rivers, in the Cracău – Bistrița 
Subcarpathian depression (the communes downstream 

of Piatra Neamț town) and lower in the Moldavian 

Plateau or Carpathian region  (< 55 hab./km2). 
Commonly, those well-populated areas correspond 

to the largest volumes of dumpsites (except the 
Subcarpathian sector of the Bistrița valley). Both years 

(Fig.3) have the same pattern in spatial distribution of 
dumpsites volumes, increasing from west (mountain 

region) to east (Subcarpathian region, corridor valley 

and plateau) as well as population density. 
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Fig. 3 Geographical distribution of dumpsites volumes (2004 vs. 2009)
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In most communes, the dumpsites volumes from 
2009 are significant larger than in 2004; moreover 

not all communes reported such sites on their 

territory even if they did not provide waste collection 
services. Field observations revealed the fact that 

such communes are facing illegal dumping. 
Dumpsites volumes in 2004, were frequently less 

than 100 m3, only 5 communes had more than 1000 

m3, the maximum value being 2700 m3 for 
Tămășeni. On the other hand, in 2009 the largest 

volumes were registered in Gherăești commune, 
21100 m3, followed by Petricani (13280 m3), Girov 

(12000m3) and others 8 communes with more 1000 
m3. In mountain region, localities are placed linearly 

along the main valleys (the Bistrița and the Bicaz 

rivers) with numerous branches on tributary 
streams. The lack of waste collection services from 

this part of the county led to uncontrolled disposal 
of mixed waste (household waste, agricultural 

waste, sawdust) in rivers or on their river banks 

which are often filled by floods polluting the 
downstream lakes: Izvoru Muntelui, Pângărați, Bâtca 

Doamnei). These floods explain the low dumpsites 
volumes (< 500 m3) from the western half of the 

county comparing to other regions. The network of 
settlements is extended with higher population 

densities in Sub-Carpathian, plateau and corridor 

valley regions (>107.5 hab./km2). Dumpsites 
volumes are larger (or it should be ) in these areas 

than in the mountain sector because the waste 
disposal is done on several years in open dumps 

located  ordinarily on alluvial plains, fluvial terraces, 

old geological sites, roadsides, forest areas or 
degraded lands. The development of compact 

human settlements on the large terraces of the 
Moldova and the Siret rivers allows a high 

concentration of population which explains the 

larger dumpsites volumes for these communes (e.g. 
Gherăești, Botești, Doljeşti etc). The lifespan of 

these sites is also greater than in the mountain or 
Subcarpathian regions, being less exposed to the 

floods. Therefore, well-populated communes (>100 
hab./km2) located in the Subcarpathian depressions 

(Neamţ, Cracău-Bistrița) had low dumpsites volumes 

(< 500 m3) because of waste disposed on 
floodplains (Cracău, Bistriţa Ozana sector) or on the 

banks of tributaries, being “collected” by floods as 
well in mountain regions. The rivers in the proximity 

of human settlements from the mountain or 

Subcarpathians regions are most vulnerable to 
waste dumping because of the poor waste collection 

services. Also, in plateau region, local population 
dispose the household waste on streams (summer - 

dry riverbeds), but the impact of floods on these 
sites is more limited. In some cases, the large 

number of component localities (e.g. Bârgăoani 

commune-which include 11 dispersed small villages) 
increase the number and/or occupied areas (m2) of 

open dumps, but with low volumes. Furthermore, 
the low population density and poverty of 

communes from the center and the south-eastern 

part of county reflect the low dumpsites volumes, 
usually < 500 m3. Toxic potential of a landfill varies 

depending on surface (ha), volumes/amounts of 
land filled waste (tons) and waste composition (the 

presence of hazardous waste). The geographical 

context of the dumpsite leading to various systemic 
interactions between the site and the surrounding, 

generating different types of pollution (air, water, 
soil, ecosystem and settlements pollution) and 

damaging the local landscape must also be taken 
into account (see Fig.5). These dumpsites from rural 

areas and those from small towns which covered 

less than 10,000 m2, and had a volume below 
20,000 m3) were closed, compacted and covered by 

soil, (Fig.4) or the amounts of waste disposed were 
transported to the urban landfills in the proximity. 

Unfortunately, there are no studies concerning the 

waste composition at local scale, only estimations 
made by waste operators from urban areas. 

Biodegradable waste (which has a ratio of over 
50% of household waste in Neamţ County) is used 

by the local people as a source of food for livestock 
or it is biodegraded by traditional composting (mixed 

with manure) and reused to enrich soil. Recyclable 

waste (paper, cardboard, plastic, metal, wood), inert 
waste (glass, construction and demolition waste) 

and others (tires, WEEE, textiles) are disposed in 
such dumpsites representing less than half of the 

amounts of waste generated, thus reflecting the low 

dumpsites volumes from rural areas.  
On the other hand, these dumpsites also contain 

not only household waste, but agricultural waste or 
even hazardous waste may be found as well. Also, 

sawdust was dumped widespread in mountain 

region but now a plant from Tașca commune uses 
this fraction as fuel. Following the closure of rural 

dumpsites, waste collected from communes should 
be transported to non-compliant landfills (Roman or 

Târgu-Neamț). 
Due to this regulation, waste collection services 

covered more communes in 2010/2009 compared to 

2004 but the rate of collection at county level is still 
low, 35.13% for 2010. The project of integrated solid 

waste management system for Neamţ County 
approved and co-financed through Environmental 

Sectoral Operational Programme (2007-2013) 

stipulates the construction of three transfer stations 
equipped for sorting, separating and collecting of 

household waste. These facilities will be located in 
Târgu Neamț (17.000 t/yr), Tașca (9000 t/yr), Cordun 

(commune near Roman town, 45.000 t/yr) and will 
receive the waste collected from rural localities in 

their proximity. The waste that cannot be recovered 

will be disposed in the regional sanitary landfill 
located in Girov commune as shown in Fig.6.  
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Fig.4 Examples of rural dumpsites  – field observations
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Fig.5: Geosystemic interactions between a landfill site and the surrounding area

 

Fig.6 Present and future of rural waste management system in study area  
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(Mihai and Apostol, 2012b, modified) 
 

Also, the sanitary landfill from Piatra Neamț town 

will be operational until 2017; following this term the 
waste collected will be disposed in Girov landfill. It 

should be noted that the sanitary landfill from Piatra 
Neamț supported by ISPA funds does not allow the 

disposal of the waste collected from rural areas. 

Because of this situation, waste collected (2009-
2010) from peri-urban communes (Dumbrava Roşie, 

Girov, Gârcina, Alexandru cel Bun)  are transported to 
non-compliant landfill of Târgu Neamț town (deadline 

for closure - July 2012), increasing the cost of these 
services until the transfer stations and regional landfill 

will become operational (Fig.5). Mixed waste collection 

prevails, separate collection is rarely seen and usually 
only plastic fraction is collected. However, in 2011, 

separate collection containers were installed for 
plastics, paper / cardboard, biodegradable and residual 

waste in Piatra Şoimului and Borlești communes. These 

facilities were supported by PHARE CES 2005 funds, 
including a transfer station in Roznov town which 

serves the surrounding rural areas.  

Conclusions 

Poor solid waste management facilities during 2004 

-2009 encourage the bad practices such as waste 

dumping on inappropriate sites. Distribution of 
dumpsites volumes (2010 vs. 2004) reflects the same 

pattern as that for population density, low volumes in 
western half (mountain region) which increases in the 

eastern half of county. This paper highlights how local 

landscape (in the proximity of communes) influenced 
the distribution of dumpsites volumes. These sites 

have large volumes in well-populated communes 
located in hilly areas or on fluvial terraces (low 

vulnerability to floods). This approach is proper at local 
scale in the context of limited access of population to 

waste collection services. Therefore, these factors 

correlated with field observations cannot be ignored in 
rural waste management studies. Development of 

waste management sector services on rural territory is 
emerging under the pressure of EU regulations. Also, 

the PHARE and ENV-SOP funds contributed to the 

recent improvements of waste management facilities in 
the study area. 
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Abstract 

     Demographic transition over recent decades has led to 
population decline as well as changes in fertility and 
mortality rates and household structure in Serbia. Negative 
natural growth and large scale emigration were partly 
compensated by refugee flows from the former Yugoslav 
republics, but this large refugee inflow will not have 
significant impact on the future demographic changes of 
Serbia. In the light of the first results of the 2011 Census of 
population, households and dwellings in Serbia, this paper 
is focused on contemporary and past population trends 
and their implications. Along with depopulation, there has 
also been a decrease in number of households, whereas 
there has been an increase in the number of settlements 
with small number of population and the ones without 
inhabitants, with large regional demographic differences. 
Significant changes in population pose a number of 
economic and social challenges for the society and 
government in the field of public finances, pension fund, 
health insurance etc., but also in domain of spatial 
planning and regional development. 

Keywords: demographic trends, population decline, 

settlement system, 2011 Census, Serbia  

Rezumat. Tendințe demografice în Serbia și 
implicațiile acestora pentru sistemul de așezări 

Tranziția demografică din ultimele decenii a dus la o scădere 
a numărului populației, precum și la schimbări ale ratelor de 
fertilitate și mortalitate și a structurii gospodăriilor din 
Serbia. Bilanțul natural negativ și emigrarea masivă au fost 
parțial compensate de fluxurile de refugiați din fostele 
republici iugoslave, însă acest aport semnificativ de refugiați 
nu va mai avea un impact major asupra schimbărilor 
demografice viitoare din Serbia. Pe baza primelor rezultate 
ale recensământului populației, gospodăriilor și locuințelor 
din Serbia din 2011, lucrarea surprinde tendințele 
demografice trecute și actuale și implicațiile acestora. Pe 
lângă depopulare, s-a înregistrat și o scădere a numărului de 
gospodării, în timp ce numărul așezărilor cu puțini locuitori 
sau a celor care nu mai au niciun locuitor a crescut, însă cu 
mari diferențe demografice regionale. Schimbările 
semnificative ale populației ridică o serie de provocări 
economice și sociale pentru societate și autorități, în 
domeniul finanțelor publice, fondului de pensii, asigurărilor 
de sănătate etc., dar și în domeniul planificării teritoriului și 
dezvoltării regionale.   

Cuvinte-cheie: tendințe demografice, declin 

demografic, sistem de așezări, recensământ 2011, Serbia  

 

Introduction 

During the last decade of the 20th century, 
Serbia had experienced crisis due to political and 

economic disintegration of Yugoslavia, sanctions and 
NATO bombing which have had demographic and 

social consequences. The most important reason 

which led to population decline was the trend of 
negative natural growth of population which was 

recorded for the first time in Vojvodina in 1989 and 
in Central Serbia in 1992. Since then, the negative 

trend continues. In the same period there has also 

been large-scaled emigration of Serbian population. 
In the inter-census period 1991-2002, the 

population of Serbia reduced for 79,000 people. 
Depopulation was recorded in Central Serbia, but 

not in Vojvodina. Temporary reduction in the scale 

of depopulation was influenced with the influx of 
refugees. Without refugees, population of Serbia 

would have been reduced for 458,000 people. On 
the territory of the Republic of Serbia 617,728 

refugees from other former Yugoslav republics were 
registered in 1996 (451,980 in 2001) (UNHCR, 

Serbian Commissariat for Refugees, and ECHO, 
2002). Data on territorial distribution of refugees in 

Serbia in 2001 indicate that 40.5% of refugees 
settled in Vojvodina, 31.2% in Belgrade, 28.3% in 

Central Serbia without Belgrade, while only 0.1% in 
Kosovo and Metohija (Lukić, Nikitović, 2004). Large 

number of refugees settled in Vojvodina due to the 

effects of social networks, as a result of colonization 
of the population from Bosnia and Herzegovina and 

Croatia after World War II. The proportion of the 
refugee population in Vojvodina amounted to over 

9% in 2002. In contrast, share of refugees in the 

total population in Central Serbia was about 3%. 
Today, the most dramatic demographic situation is 

in the Eastern and Southern Serbia, where a small 
number of refugees settled in in the 1990’s. These 

are also traditionally emigrant zones of the country 

where a cultural pattern of one child birth exists, so 
inheritance would not have to be shared. 

Census 2011 – Population trends  

According to First results of 2011 Census of 

Population, Households and Dwellings, the Republic 
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of Serbia (without Kosovo and Metohija because of 
the lack of statistical data since 1999) had a total 

population of 7,120,660, meaning that Serbian 

population reduced by about 377,000 persons or 5% 
in the period 2002-2011. But, there are several things 

to be considered when comparing data from the final 
2002 census results and the one from the first 2011 

census results. There are different definitions of the 

total population (considering persons abroad, which 
are outside the country for less than one year, and 

internally displaced persons from Kosovo and 
Metohija), but also the boycott of the Albanian ethnic 

population which resulted in smaller census coverage 
in Preševo, Bujanovac and Medvedja municipalities, 

where this ethnic group is majority.   

In order to obtain comparable data to the final 
census results from 2002, the total population in 

Serbia in 2011 (7.1 million) must be increased by 
about 80,000 (rough estimates of unlisted are about 

60,000 and 20,000 residents which are abroad up to 

one year) and reduced for about 200,000 internally 
displaced persons since they were not included in 

the total population 2002, which was a political 

decision. According to Serbian Commissariat for 
Refugees, there were 210,148 internally displaced 

persons in Serbia in 2010, comparing to 202,000 in 
2001. In this case, the decline in the total population 

of Serbia is greater than 377,000 persons and it may 

be around half a million. Given that in the inter-
census period negative natural growth was 316,493, 

it could be concluded that net migration balance in 
Serbia in the period 2002-2011 was -200,000 

(Statistical Office of the Republic of Serbia, 2012a, 
2012b). 

The preliminary results of 2011 Census of 

Population, Households and Dwellings in Serbia 
which refer only to the total population, number of 

persons abroad, number of the households and 
number of dwellings (Table 1) indicate negative 

demographic trends with large regional differences. 

Table 1 First Census results for the Republic of Serbia and its NUTS2 statistical regions, 2011

Region 

Total 
number of 
population,    

2011 

Total 
number of 
population, 

2002 

Absolute 
increase-
decrease 

2011- 2002 

Total number 
of persons 

abroad 

Total 
number of 
households 

Total 
number of 
dwellings 

REPUBLIC OF SERBIA 7,120666 7498001 -377335 294045 2497187 3243587 

Belgrade Region 1639121 1576124 62997 41719 604134 739630 

Region of Vojvodina 1916889 2031992 -115103 46031 697437 852229 

Region of Šumadija 
and West Serbia 

2013388 2136881 -123493 98274 665878 902997 

Region of South and 
East Serbia 

1551268 1753004 -201736 108021 529738 748731 

Region of Kosovo and 
Metohia 

… … … … … … 

Source: Statistical Office of the Republic of Serbia, 2011a 

Statistical territorial division is in accordance with 
the international standard NUTS (Nomenclature of 

Territorial Units for Statistics). The basic division of the 

Republic of Serbia is the division into two parts - North 
(consisting of Belgrade and Vojvodina) and the South 

(which includes the rest of the state). Serbia is 
composed of five statistical regions – NUTS2. 

Only the Belgrade region recorded an increase in 

population, while the largest fall occurred in the 
region of Southern and Eastern Serbia -11%. The 

most dramatic situation is in the Eastern and 
Southern Serbia. In the municipality of Crna Trava, 

this recorded the highest percentage of the elderly 

in the population for years, the population 
decreased by 28%. Out of 22 municipalities that 

recorded population increase in the period 2002-
2011, eleven were Belgrade municipalities. 

In the period 2002-2011 the average household 
size falls from 2.5 to 2.2. In Belgrade, there are six 

percent more households while in the Southern and 

Eastern Serbia the number of households decreased 

by the same percentage. Based on the statements 
of members of their families, as opposed to the 

previous census when citizens abroad filled out 

census forms in embassies, consular offices and 
churches, 294,045 of Serbian citizens lived abroad. 

   Demographic Indicators 

Negative demographic trends can be seen on the 

basis of presented demographic indicators: 
• Crude birth rate (11.9 in 1991; 9.4 in 2010) 

• Crude death rate (11.7 in 1991; 14.2 in 2010)  

• TFR (1.6 in 2002; 1.4 in 2011)  
• Natural increase -3.3 in 2002; -5.2 in 2011 

(Serbia North -3.6; Serbia South -6.6) 
• Mean age of population (41.4 in 2010) (Statistical 

Office of the Republic of Serbia, 2012a, 2012b) 

Negative natural growth of population in Serbia 
was partly compensated by receiving large numbers 

of refugees from ex Yugoslav republics Bosnia and 
Herzegovina and Croatia. But, continuation of the 

decline in Serbia’s total population size cannot be off-
set by recent refugee influx for several reasons. The 
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most important of them are: too small number of 
migrants comparing to the total population size of 

Serbia; similarity in fertility behavior between refugee 

and indigenous population; much older refugee 
population compared to emigrant population; and the 

processes of refugee repatriation and resettlement 
(Nikitović, Lukić, 2010). 

In 2011, positive natural growth of population 

was recorded in only seven of 162 municipalities 
(one in Belgrade, one in Novi Sad and others were 

municipalities with majority of Albanian and Muslim 
population, namely Novi Pazar, Tutin, Sjenica, 

Bujanovac and Preševo). In 2010, in 1,140 
settlements (24.2%) out of 4,706, no child was 

born (Statistical Office of the Republic of Serbia, 

2012b). Negative natural growth in Serbia is 
around 30,000 annually. In 1961 fertility was the 

last time at a level sufficient to provide generation 
replacement. Researchers in Serbia have already 

discussed issues of large number of abortions and 

economic crisis and unemployment that increases 
the feeling of insecurity, as reasons of low fertility, 

which lead to the intensification of the process of 
postponing births (Rašević, 2008; Rašević, 2006). 

Trying to answer the question of how many 
children Serbia does need (Djurdjev, 2004), one 

has come to conclusion that the main reason for 

low fertility in Serbia is lack of progression from 
second to third child. 

Population in Serbia is ageing rapidly. In the last 
fifty years, the share of young age group in the total 

population of Serbia is almost halved and the share 

of older population has increased 2.5 times. 
According to data for 2010 in the total population of 

Serbia, young people under 14 years of age 
represent only 15%, which is less than the share of 

the population over 65 years - 18% (Fig. 1). Mean 

age of population in Serbia for 2010 was 41.4. "The 
oldest" is the Region of Southern and Eastern 

Serbia, where as many as 25% of the population is 
older than 60 years.  

The phenomenon of ageing has become more 
significant over time. Progressive demographic 

ageing can be seen in the values of elderly 

dependency rate. The elderly dependency rate is 
currently 24.9% and it may increase to 33% by 

2030, which would definitely put more pressure on 
public spending (first and foremost pensions, health 

care and social services).  

With low birth rates, the proportion of young 
people under 15 has declined for a number of years 

and is projected to continue to do so in the future. 
On the contrary, the proportion of those aged 65 

and over is rising significantly. Accordingly, the 
proportion is projected to increase from around 16% 

of total population in 1998 to 22% by 2025 

(Statistical Office of the Republic of Serbia, 2011b). 

Moreover, the relative number of people of 80 and 
older is also rising (1.94% in 2002, 3.14% in 2008).  

 

Fig. 1 The share of population 0-14 and 65  
in total population of Serbia, 1953-2010 

Source: Statistical Office of the Republic of 
Serbia, 2011b 

The share of pensioners in total population of 
Serbia was only 2% in 1953. Starting from 1981 

census, it continues to increase and their share in 

the period 1981-2002 was doubled from 8.2% to 
16.7%. Average years of using pensions for the fund 

of employees in 2009 were 16 for men, and 19 
years for women (Stojilković, 2011). 

Negative demographic trends have affected the 

reduction in the number of households, but also 
change in their structure in terms of decrease of 

average household size and increase in the number of 
single and single elderly households. Regional 

differences in the average size of households in Serbia 

are the result of the different development of certain 
areas and also differential fertility by ethnicity. It has 

been shown that the birth rate is highly co-related with 
the average household size. The average number of 

household members has been reduced, the share of 
family households decreased (especially multi-family) 

and the proportion of one person households increased 

(Djordjevic, 2008). 
When discussing about demography, it is very 

important to mention some specific groups of 
population. Serbia still hosts the largest number of 

refugees and internally displaced persons in Europe. 

According to UNHCR report, there were 71,350 
refugees and 210,000 internally displaced persons in 

Serbia in 2012 (UNHCR, 2012). These longstanding 
refugees are in the so-called protracted refugee 

situation, meaning that they have been in exile for 
over five years.  

Regarding Serbia’s readmission agreement with 

the EU, since 2008 Serbia accepts returnees which 
are mostly Roma population from Germany, Sweden 

and Switzerland. According to the report of the 
Republic of Serbia, Government Commission for 

monitoring the visa-free regime (funded in February 
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2011) a total of 5,150 persons returned to Serbia 
from the EU countries in 2011 (Republic of Serbia, 

Government Commission for monitoring the visa-

free regime, 2012). All those groups of population 
need help in their economic and social integration, 

but also affect demographic changes in their 
settlements and at the state level. 

The biggest reason for unfavorable demographic 

trends is the negative natural growth. But besides 
direct demographic losses, there are indirect losses 

also related to children and posterity, thus 
decreasing demographic base and further 

aggravating the disequilibrium between population 
groups. The stochastic forecast predicts a 

continuation of the decreasing tendency of Serbia’s 

population size, as the most probable demographic 
future, which would be reflected in the decrease of 

current population by 0.7 million inhabitants by 2030 
namely by half a million more by 2050 (6.3 million). 

Depopulation will be contributed by considerably 

smaller generations born from the middle of the 
1980’s compared to cohorts born in the period 1971-

1984. The expected pressure of the old-aged (65 
and over) on the potential workers (20-64) in 2050 

will be 46/100 contrary to the present level 
(28/100). Only a greater inflow of immigrants would 

contribute to Serbia’s experiencing a demographic 

future according to the middle or high variant of 
stochastic forecast (Nikitović, 2010).  

Policies and strategies for dealing 
with demographic change 

The demographic situation in Serbia is similar to 

the one in other European countries. In the past fifty 
years, all these countries experienced declining 

fertility, delay of births for later age and increasing 
average age of the population. Negative 

demographic trends will have far-reaching economic 

consequences, especially for the sustainability of 
pension system, social protection and health care 

systems. That is why in recent years, the Serbian 
Government adopted documents of strategic type 

regarding the policy towards population fertility, 

mortality, population aging and migration as Serbia's 
response to the demographic problems: 

• National strategy on aging 2006-2015 (2006), 
• Birth encouraging strategy (2008), 

• Law on the health care (2005),  

• National program of health care for women and 
young children (2009)  

• Migration management strategy (2009),  
• The Strategy of returnees’ reintegration based on 

the readmission agreement (2009), 
• National Strategy for resolving problems of 

refugees and internally displaced persons for the 

period from 2011 to 2014 (2011) etc. 

These documents are aimed at encouraging birth, 
promoting health in order to reduce mortality rates, 

establishing monitoring and management of 

migration flows and the creation of conditions for 
social integration and social inclusion of migrants. 

Stationary population, i.e. population in which the 
next generation will be the same size as the existing 

one, is defined as the goal of sustainable 

demographic development of Serbia. Strategic type 
documents should also enable solving the main 

problems of the elderly population in Serbia, out of 
which the poverty is the largest. The focus is on 

providing more instrumental support with greater 
participation of home care (Rašević, 2012). The main 

obstacle to the full implementation of Government 

strategies is insufficient budget in terms of global 
economic crisis. So, the state now has the legal and 

institutional frameworks, but there is not enough 
money to deal with the demographic issue seriously. 

Spatial aspects of population 
change in Serbia – spatial 

demographic unequality in the 
settlement system 

Population change in Serbia has its implications 
to population distribution and settlement system. 

Regional dimension of demographic change can be 
noticed through the fact that only the Belgrade 

region recorded an increase in population, while the 

largest fall occurred in the region of Southern and 
Eastern Serbia. Municipalities that have the largest 

population decrease are at the same time those with 
very small number of inhabitants. Regional and 

municipality dimensions of population change are 
the consequences of the long-term polarization of 

population and investment. It has already been 

confirmed that the urban centers at the Danube-
Morava corridor are the main axis of the 

demographic and economic development of Serbia 
(Nikitović, Lukić, 2003). 

Serbia’s settlement system is characterized by a 

large number of settlements with small number of 
population. The settlement network of Vojvodina is 

different from the one in other parts of Serbia in 
terms of higher average settlement size, which is 

affected by different geographical, historical and 
political conditions. While the total number of 

settlements in Serbia increases, the number of 

settlements with small number of population and 
settlements without the inhabitants also increases. 

Urban settlement system in Serbia consists of 
194 urban settlements, where there are 24 towns (4 

with more than 100,000 inhabitants). Demographic 

tendencies manifest themselves in the spatial and 
functional imbalances in the settlement system. The 

main effects of the spatial demographic polarization 
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of Serbia (without data for Kosovo and Metohija) 
can be seen in the fact that 36% of population is 

concentrated to only 17 settlements with more than 

50.000 inhabitants, while over 35% of the territory 
is significantly below the average population density. 

The settlements without any inhabitant (their 
number increased from nine to eleven in the last 

inter-census period) and settlements with small 
population and unfavorable structure with adverse 

consequences such as demographic ageing (Table 

2) are a major problem. Out of 4,709 settlements 
(without Kosovo and Metohija), eleven villages 

without population were registered in 2011 versus 9 
ones recorded in 2002.  

Table 2 Number of settlements according to population size

Census 
year 

Total number 
of settlements 

Total number of 

settlements with less 

 than 100 inhabitants 

Total number 

of settlements with less  

than 20 inhabitants 

Total number of 

settlements without 

population 

1991 4693 465 32 2 

2002 4706 707 104 9 

2011 4709 975 198 11 

Source of data: Statistical Office of the Republic of Serbia 

There were also 975 settlements with a less than 
100 inhabitants (707 in 2002). We must point out 

that due to the boycott of the Albanian ethnic 

population; the 2011 census data on the level of 
settlements were not available for municipalities 

Bujanovac and Preševo. Such trend in settlement 
system is also going on in other nearby countries 

that are experiencing depopulation. In Slovenia at 
the end of 2011, 60 out of 6030 settlements were 

without inhabitants and in the same year, there 

were 119 such settlements in Croatia (Statistical 
Office of the Republic of Slovenia, 2012; Croatian 

Bureau of Statistics, 2011). 
Long migration activity exhausted most of the 

demographic potential of rural areas in Central 

Serbia and Vojvodina. Main internal migration flows 
have had the same direction since the 60’s (towards 

the capital city, macro regional centers and the main 
axis of development - the Danube-Morava Corridor). 

The main sources of migration until the 1990’s of 
the 20th century were the small settlements. 

Significant reduction of their population indicated 

that they were losing their overall population growth 
(Stevanović, 2004). There is a trend of settling in 

urban settlements and also greater mobility of 
female population in 2010. In the Republic of Serbia, 

immigration to the city represented 70.6% of the 

total number of immigrants, while in villages 29.4% 
settled. The internal migration mostly involved 

people in the age cohort 25-34 years. Some villages 
in the immediate vicinity of major cities have 

become immigration centers in recent years 

(Migration Profile of the Republic of Serbia in 2010, 
Government of the Republic of Serbia, 2011). 

Due to the selectivity of migrants by age, the 
emigration contributed to the accelerated ageing of 

the village which, among other things, had direct 
impact on population growth. In 2011 the share of 

the number of live births in urban areas was 69 

percent (two times higher than in other areas), 
while in other areas it was only 31 percent. It is 

indicative that about 200 settlements in the same 
year had no population younger than 20 years 

(Statistical Office of the Republic of Serbia, 2012b). 

According to Principles and Recommendations for 
Population and Housing Censuses by UN in 

publications regarding 2011 Census in Serbia for 23 
settlements with three or less inhabitants, 

demographic and socio-economic characteristics of 
population will be blurred for the protection of 

personal data. 

As a result of polarization of population and 
investments, the regions which include large urban 

centers became the most prosperous while the other 
ones became less developed, which as the result 

had unbalanced development and regional disparity. 

The dominance of metropolitan area of Belgrade in 
the Serbian urban system poses challenges for the 

regional development.  
Contrary to the dynamic development of macro 

regional centres, there are undeveloped areas with 
many economic, demographic and social problems. 

In most of the undeveloped municipalities of Serbia, 

the population number has the tendency of long–
term decrease. Population of undeveloped areas 

decreases ten times more on average per year than 
that of the Republic. The analysis of the share of 

higher and highly educated population in the total 

population older than fifteen years showed that this 
category of educated population has fewer 

representatives (5.5%) in relation to the average of 
the Republic (11%) for undeveloped areas, as well 

as for all undeveloped municipalities respectively. 

Disproportions in the level of education are 
especially expressed when talking about rural 

settlements - the share of 2.8% of higher and highly 
educated while 3.6% was the average of the 

Republic (Tošić, Lukić, Ćirković, 2009). Intensive 
process of demographic change within the 

undeveloped area is reflected in the drastic 

depopulation. For example, in 1948 the population 
in Crna Trava municipality was 13,600, whereas in 
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2011 there were only 1661 inhabitants registered. 
As of 2010, the crude death rate for Crna Trava was 

extremely 50.9 per 1000 per year. 

Due to the constant decline of the population 
within the underdeveloped areas and the 

unfavorable age structure, the human factor is 
becoming a big constraint to development. Negative 

demographic trends have resulted in unfavorable 

educational structure of labor force, which, by its 
performance, cannot meet the demands of the labor 

market. These trends are directly related to low 
economic activity of the area and the high 

unemployment rate, which was 49.3% in 2008 (two 
times higher than the national average, 26.7%). 

Consequently, low employment and economic 

activity generated the increase in the number of 

poor population living in underdeveloped areas. A 
quarter of the total poor Serbian population lives in 

Southern Serbia Deepening regional differences 

affect the very unfavorable demographic indicators 
in undeveloped areas. In the settlement system of 

Serbia, the proportion of settlements with less than 
20 residents increased significantly in the previous 

inter-census period (from 2.2% to 4.2%). These are 

mainly mountainous or border villages in East and 
Southeast Serbia and on regional border with 

Kosovo and Metohija belonging to undeveloped 
municipalities. Municipalities with more than 14 

settlements where less than twenty inhabitants live 
are Dimitrovgrad, Kuršumlija, Novi Pazar and 

Prokuplje (Fig. 2). 

Fig 2 Municipalities in Serbia according to number of settlements with less than 20 inhabitants, 
2011 

Strategic type documents related 
to regional development policy 

Serbia is in the group of European countries with 

the largest regional differences. The fact that out of 
162 municipalities, 45 are undeveloped clearly 

shows us the size of regional disparities’ problem. 
These municipalities are mainly located in Southern 

Serbia. Except for the differences in the 

development of northern and southern parts of the 
country, there are large differences in the level of 

development between rural and urban settlements. 
According to the first National Report on social 

inclusion and poverty reduction of the Government 

of Serbia in 2008, the relationship between the most 
and the least developed local authorities, indicated 

by the level of economic development, amounted to 

10:1. In the period 2002 – 2009, the percentages of 
poor people in rural areas increased from 7.5% to 

9.6%, which was twice as high compared to the 
urban areas (4.9%). Rural households with mixed 

sources of income are in a better position compared 
to the farms whose members have no other source 

of income (National Report on social inclusion and 

poverty reduction, Government of the Republic of 
Serbia, 2011).  

Deepening regional differences affect the very 
unfavorable demographic indicators in undeveloped 

areas. In recent years the Serbian government has 

shown increasing awareness of the negative aspects 
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of the continuing polarization of population and 
investment, and has adopted strategic type 

documents related to regional development policy. 

These documents are aimed at reducing the 
demographic, spatial, economic and social 

inequalities. They determine the level of 
development - categorization and typology of areas 

undeveloped areas, development policies for 

stimulating regional development and define 
institutions that should be holders of balanced 

regional development. The classification of the 
country into NUTS regions and areas according to 

the Law on Regional Development of the Republic of 
Serbia should be instruments of the balanced and 

polycentric regional development of Serbia.  

The main strategic type documents related to 
regional development policy in Serbia are: 

• Strategy of Regional Development of the 
Republic of Serbia 2007-2012 (2007), 

• The Law on Regional Development of the 

Republic of Serbia (2009),  
• Spatial plan of the Republic of Serbia 2010-

2014-2021 (2010). 
The classification of spatial units according to 

development level is important for direction of the 
funds. According to the Strategy of regional 

development of the Republic of Serbia for the 2007-

2012 period, insufficiently developed areas are 
economically underdeveloped areas with national 

income per capita less than 50% of the national 
average and the areas with specific development 

problems: demographically endangered regions - 

population decrease more than 40%, 1971-2002), 
border zones with structural and demographic 

problems - population decrease of more than 20% 
(1971-2002) and unemployment rate higher than 

60% and Serbian municipalities in Kosovo and 

Metohija (Official Gazette of the Republic of Serbia, 
No. 21/07). 

Spatial plan of the Republic of Serbia due to 
different, numerous demographic, social and 

economic factors defines another category with 
specific development problems beside the 

underdeveloped area and the Serbian communities 

on Kosovo and Metohija. That is the devastated 
area. Devastated area includes 20 industrial cities 

that during the period of transition economy (1990-
2008) have lost more than 40% of income and more 

than 50% of employees in the manufacturing 

industry. The area encompasses 18.8% of the 
territory, where a 20% of the population of Serbia 

lives (Ministry of Environment, Mining and Spatial 
Planning and the Official Gazette, 2010).  

The above mentioned documents set the basic 
goals of regional development such as the reduction 

of regional and intra-regional differences in the level 

of socio-economic development and living 
standards, development of underdeveloped areas 

and the reduction of negative demographic trends. 
Measures and activities are specifically related to the 

areas with the particular developmental problems, 

through the stimulation of investment and capital 
inflows with greater emphasis on local government. 

As a major demographic target, mitigation or 
stopping the negative demographic trends is stated, 

with an increase in fertility, reducing the negative 

migration balance and reaching the level of 
replacement (stationary population) in the long run, 

but also demographic revitalization of disadvantaged 
areas. Space-related objectives are establishing 

more uniform spatial distribution of the population 
through the development of small and medium-sized 

cities and reducing the concentration of population 

in major cities. 

Conclusion 

The political and economic crisis, along with 

transition processes, led to deepening demographic 

and socio-economic differences of various parts of 
the Republic of Serbia. The main demographic 

changes in Serbia are the population decrease and 
the rapid ageing of its population due to the trends 

over time in the interplay of decreased fertility, 
increased mortality and net emigration. Population 

decrease, jointly with emigration, resulted in 

imbalance in the spatial distribution of population 
i.e. spatial demographic inequality in the settlement 

system. 
Deepening socio-economic regional differences 

affect the very unfavorable population trends in 

undeveloped areas. Demographic indicators 
suggests large regional and settlement differences. 

It is worth noticing the exceptional role of the 
Belgrade region, as the Serbia’s capital and the 

largest urban agglomeration, in terms of population 
dynamics and migration. On the other side, the 

number of settlements with small population or 

without inhabitants is increasing with the tendency 
of growth in the future due to demographic trends 

and disturbed demographic structure in these 
settlements. So population change in Serbia results 

in spatial demographic unequality in the settlement 

system. 
Negative population trends have major 

implications for Serbia. Given the increasing 
proportion of persons aged 65 and older and an 

increasing average age of the population, 

Government finances are facing with shrinking 
working labor, as well as rising pension and health-

care costs. Aware of depopulation problems, 
unfavorable population structure and regional 

development imbalances, the Serbian Goverment 
has adopted policies and strategies regarding the 

fertility, mortality, population aging, migration and 

regional development in recent years. These 
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documents are aimed at solving the demographic 
problem and directing the population trends, 

improving spatial equilibrium population and balance 

settlement structures, but also at reducing regional 
demographic and socio-economic disparities. Besides 

reduction or stopping of depopulation and 
preserving the required demographic structure, 

there is a need of improving the educational and 

economic structure of the population in undeveloped 
areas and rural settlements according to demands of 

socio-economic development. Above all it is 
important to consider the right spatial contexts for 

the study of demographic problems. Active 
implementation of the population policy with respect 

to regional and settlement characteristics in Serbia is 

of the utmost importance. 
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Abstract 

Livestock rearing not only helps agriculture and 
production of manure, but also the production of milk and 
meat. After the first and second Green revolution, the 
importance of livestock in India goes beyond the function 
of food production. It is an important source of draught 
power, manure for crop production and fuel for domestic 
use. Thus, by minimizing use of non-renewable energy, 
livestock make a positive contribution to the environment. 
Although crops and livestock are interdependent to a large 
extent, the latter constitute an important mechanism for 
coping with the risks of crop failure. In land-scarce 
economies, livestock provide livelihood support in terms of 
income and employment generation to the millions of 
landless and small landholder. 
 The present study also tries to investigate the role of 
livestock husbandry in the socio-economic development of 
an agricultural district of north India. The study reveals 
that Mahamaya Nagar district has witnessed considerable 
change in livestock sector. The role of livestock in 
providing food, livelihood and ensuring sustainable 
cropping system is evident. Livestock rearing is mostly 
practiced by the unprivileged and the deprived social 
groups and it gives employment to the rearers. Thus, the 
study reveals the importance of the livestock rearing and 
its impact upon the development of the Mahamaya Nagar 
district. 

Keywords: livestock rearing, marginal farmers, 

livelihood, socio-economic development  

Rezumat. Impactul creșterii animalelor asupra 
dezvoltării socio-economice în Nordul Indiei 
Creșterea animalelor are o contribuție economică 
semnificativă, nu numai ca îngrășământ natural în 
agricultură, dar și pentru producția de lapte și carne. După 
Prima și a Doua Revoluție verde, importanța șeptelului în 
India a depășit funcția de producție. Acesta este folosit la 
tracțiune, iar bălegarul este folosit pentru culturile agricole 
și drept combustibil în uzul gospodăresc. Astfel, prin 
reducerea consumului de energie din surse neregenerabile, 
șeptelul are o contribuție pozitivă la protecția mediului. Deși 
cultura plantelor și creșterea animalelor sunt în mare parte 
interdependente, cea de a doua reprezintă un mecanism 
important pentru reducerea riscurilor compromiterii 
recoltelor. În cadrul sistemelor economice care dispun de 
puține terenuri agricole, creșterea animalelor reprezintă un 
sprijin considerabil în ceea ce privește venitul și crearea de 
locuri de muncă pentru milioane de oameni fără pământ sau 
pentru micii proprietari.  
Studiul de față analizează rolul creșterii animalelor pentru 
dezvoltarea socio-economică a unui district agricol din nordul 
Indiei. Analiza întreprinsă indică că districtul Mahamaya 
Nagar a cunoscut o schimbare radicală a acestui sector 
economic. Rolul șeptelului pentru furnizarea de produse 
alimentare și asigurarea unui sistem de cultură sustenabil este 
evident. Creșterea animalelor este practicată în general de 
grupurile sociale neprivilegiate sau deprivate, oferind un loc 
de muncă crescătorilor. Astfel, studiul dezvăluie importanța 
creșterii animalelor și impactul acestei activități asupra 
dezvoltării districtului Mahamaya Nagar. 

Cuvinte-cheie: creșterea animalelor, fermieri 

marginali, mijloace de trai, dezvoltare socio-economică  

 

Introduction 

Livestock rearing is an integral part of the Indian 

agriculture. Since the early civilizations farmers in 

different agro climatic regions domesticated various 
animals for many purposes. It not only helps in 

agriculture and production of manure but also for 
production of milk and meat (Khan et al., 2010). 

Since independence, tremendous increase in 

livestock husbandry has taken place due to Key 
Village Scheme (KVS), Intensive Cattle Development 

Programme (ICDP), Integrated Dairy Development 
Programme (IDDP), Operation Flood and other 

schemes launched by the Government of India from 
time to time. After the first and second Green 

revolution, Livestock husbandry is emerging as a 

diversified form of agriculture in India. Its growth 

and development witnessed an upward trend due to 
the increasing demand of livestock derived products 

on account of increasing urbanization, improvement 

in disposable income and living standard as well as 
changing food habits from vegetarian to animal 

derived high nutritive food recently (Khan & Iqubal, 
2008). The demand of livestock products is 

increasing day by day not only in India, but all over 

world, especially in the developing and less 
developed countries which is expected to double by 

2020 (Delgado, 1999). Cattle and buffalo in some 
cases in some selected areas have been reared and 

used for mainly to work in agriculture as drought 

animals (Rangnekar, 2006). Their dung is also very 
valuable and they were and still are used for 



 
 

Impact of Livestock Rearing on the Socio-Economic Development in North India 

© 2013 Forum geografic. All rights reserved. 76 

manures as well as domestic fuels in many villages 
of the study area. 

Livestock rearing, however, has been appearing as 

one of the most important value added farming 
system adopted in the country. It is an important 

source of food security as it provides meat and milk 
and other dairy products, which enrich the nutrition 

intake (Rollefson, 2001). Growing human population, 

rising per capita income and increasing urbanization 
are fuelling rapid growth in the demand for food of 

animal origin in the developing countries (Delgado et 
al., 1999). The importance of livestock in India goes 

beyond the function of food production. It is an 
important source of draught power, manure for crop 

production and fuel for domestic use. Thus, by 

minimizing use of non-renewable energy, livestock 
make a positive contribution to the environment. 

Although crops and livestock are interdependent to a 
large extent, the latter constitute an important 

mechanism for coping with the risks of crop failure. In 

land-scarce economies livestock provide livelihood 
support in terms of income and employment 

generation to the millions of landless and small 
landholder (Hegde, 2006). 

Over the last decade or so, the population of 
buffalo and goat in most states is increasing more 

rapidly than other species; they are considered the 

animals of the future for the country. Until recently, 
the buffalo was described as an animal of irrigated 

and assured rainfall areas where good quality fodder 
is available, while semi-arid and arid areas considered 

cattle tract. Yet even in these areas buffalo is 

overtaking cattle. Mahamaya Nagar is one of the 
agriculturally developed districts of the North Ganga 

plain. Since independence, the whore region has 
witnessed considerable change in livestock sector. 

The role of livestock in providing food, livelihood and 

ensuring sustainable cropping system is evident. 
Livestock rearing is practiced by some social groups 

and it gives employment to the rearers.  
Livestock rearing is practiced by some social 

groups and it gives employment to the rearers. 

Aims and Objectives 

The present study attempts to analyze the 
following:  

1. Socio-economic profile of livestock rearers in the 
Study area 

2. Employment generation through livestock rearing 

Database and methodology 

The present study is based upon the primary and 
secondary data. Primary data was obtained through 

field survey of the seven sampled villages. The data 
regarding area, population and other details 

pertaining to the Mahamaya Nagar district was 

obtained from statistical bulletin and statistical office 
of the district. One village was selected from each 

development block; in total, seven villages were 

selected for the detailed survey. Among the total 
livestockrearers fifty percent of household were 

surveyed for collecting the relevant data. 

Study Area 

The Mahamaya Nagar is one of the important 
districts located in the western part of Uttar Pradesh 

(Fig. 1), at a distance of 166 km from Delhi and 45 

km from Agra.  

 

Fig. 1: Study Area 

It is surrounded by the district of Aligarh, Agra, 
Mathura and Etah. The total geographical area of 

the district is 1840 sq.km with a population of 1.56 

million (Census, 2011). From the administrative 
point of view, the district is divided into 7 

development bocks namely, Sikandra Rao, Hasayan, 
Hathras, Mursan, Sasni, Sadabad and Sahpau which 

include 672 villages. 

RESULTS AND DISCUSSIONS 

Social Profile of Livestock Rearers 

The field survey of the selected villages in the study 

area revealed that out of the total of 1937 persons 
surveyed in 298 households in the sampled villages 

(Table 1), 1270 (65.49%) were engaged in livestock 
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rearing. The maximum share of people engaged in 
livestock husbandry was found in Pachawari village 

(71.37 per cent) followed by Udaibhan Bhakri (71.31 
per cent) and Hathras Dehat (68.85 per cent) villages. 

 

Table 1 Distribution of Livestock Rearers in Selected Villages

No. Selected Villages Total Sampled 
Households 

Total 
Persons 

Practicing Livestock 
Husbandry 

Share in total 
(In %) 

1 Mahamai 57 358 205 57.26 

2 Barsauli 49 301 196 65.11 

3 Hathras Dehat 45 244 168 68.85 

4 UdaibhanBhakri 39 251 179 71.31 

5 Mahmud Barsai 43 327 223 68.19 

6 Pachawari 37 262 187 71.37 

7 Burjmanji 28 196 112 57.14 

Total 298 1937 1270 65.49 

Source: Field Survey (2009) 

The caste-wise distribution of the total livestock 
rearers in the sampled villages reveals that the 

maximum people belonging to unprivileged social 

groups known as other backward classes (OBC) are 
engaged in livestock rearing. Thus, 49.52 per cent 

(629 persons) belonged to OBC category. The next 
largest share was of high caste people (26.61 per 

cent) followed by the Scheduled Castes (23.85 per 

cent). The village wise variation in the different 
caste was also observed (table 2). 

 

Table 2 Caste-wise Participation of Livestock Rearers in Selected. Villages of Mahamaya Nagar 

District (2009-2010) 

No. 
Selected 

Villages/Blocks 
Total 

Rearers 

High Castes (Privileged 
Social Group) 

OBC (Unprivileged Social 
Group) 

Scheduled Castes 
(Deprived Social Group) 

Total 
Share in 

Total (In %) 
Total 

Share in Total 
(In %) 

Total 
Share in Total 

(In %) 

1 Mahamai 205 62 30.24 112 54.63 31 15.12 

2 Barsauli 196 64 32.65 72 36.73 60 30.61 

3 Hathras Dehat 168 27 16.07 102 60.71 39 23.21 

4 Udaibhan Bhakri 179 57 31.84 64 35.75 58 32.40 

5 Mahmud Barsai 223 43 19.28 122 54.71 58 26.01 

6 Pachawari 187 52 27.81 101 54.01 34 18.18 

7 Burjmanji 112 33 29.46 56 50.00 23 20.54 

Total 1270 338 26.61 629 49.52 303 23.85 

Source: Field Survey (2009) 

The maximum share of OBC was found in 
Hathras Dehat village (60.71 per cent) followed by 

Mahmud Barsai (54.71 per cent) and Mahamai 
villages (54.63 per cent). The largest share of High 

Castes was found in Barsauli (32.65 per cent), 

Udaibhan Bhakri (31.84 per cent) and Mahamai 
villages (30.24 per cent).  

Similarly, the livestock rearers belonging to 
Scheduled Castes were found to be numerous in 

Udaibhan Bhakri village (32.40 per cent), followed 

by Barsauli (30.61 per cent) and Mehmud Barsai 
villages (26.01 per cent). Table 3 shows the literacy 

level of the livestock rearers in the sampled villages. 
Most of the livestock rearers were found to be 

illiterate (36.93 per cent) followed by primary 
education (33.46 per cent), secondary education 

(19.53 per cent) and senior secondary or other 

education (10.08 per cent).The high level of 
illiterates and very low level of education among the 

other literates livestock rearers is the indicator of the 
socio-economic condition of the people engaged in 

livestock rearing. The maximum share of illiterates 

was found in Udaibhan Bhakri village while the 
maximum number of livestock rearers having senior 

secondary or other level of education was found in 
Hathras Dehat village (16.07 per cent). 

The livestock rearing is one of the economic 

activities in which the role of gender is quite 
important. 

The participation of women is an important 
aspect of the livestock rearing. In most of the 

households the daily care of the livestock is 
undertaken by women, males being mainly involved 

in marketing, milking and selling of livestock 
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products. Women often take the livestock to the 
nearby grasslands or pastures to feed them. The 

gender wise participation is shown in table 4. It 

reveals that among the total livestock rearers, 
females accounted for 52.13 percent and males for 

47.87 percent. The maximum share of women was 
found in Pachawari village (57.22 per cent) followed 

by Hathras Dehat (54.17 per cent) and Udaibhan 

Bhakri (53.07 per cent). 

Table 3 Literacy Level of Livestock Rearers in Selected Villages of Mahamaya Nagar District 
(2009-2010) 

No. Selected Villages/ 
Block 

Literacy Level of Livestock Rearers (No. / %) 

Total 
 

Illiterate  Primary 
Education 

Secondary 
Education 

Senior 
Secondary/Other  

1 Mahamai 205 82/(40.00) 60/(29.26) 45/(21.95) 18/(8.78) 

2 Barsauli 196 91/(46.62) 53/(27.04) 32/(16.32) 20/(10.20) 

3 Hathras Dehat 168 41/(34.40) 70/(41.66) 30/(17.85) 27/(16.07) 

4 UdaibhanBhakri 179 89/(49.72) 35/(19.55) 31/(17.31) 24/(13.40) 

5 Mahmud Barsai 223 78/(34.97) 101/(45.29) 29/(13.00) 15/(6.72) 

6 Pachawari 187 47/(25.13) 78/(41.71) 50/(26.73) 12/(6.41) 

7 Burjmanji 112 41/(36.60) 28/(25.00) 31/(27.67) 12/(10.71) 

Total Reares 1270/(100.00) 469/(36.93) 425/(33.46) 248/(19.53) 128/(10.08) 

Source: Field Survey (2009) 

Table 4 Gender-wise Participation of Livestock Rearers in Selected Villages of Mahamaya Nagar 
District (2009-2010) 

No. Selected Villages/ 
Block 

Gender wise Participation of Livestock Rearers  

Total 
Males  

Share in Total 
(In %) 

Total Females Share in Total 
(In %) 

Total  
Livestock Rearers 

1 Mahamai 100 48.78 105 51.22 205 

2 Barsauli 94 47.96 102 52.04 196 

3 Hathras Dehat 77 45.83 91 54.17 168 

4 UdaibhanBhakri 84 46.93 95 53.07 179 

5 Mahmud Barsai 114 51.12 109 48.88 223 

6 Pachawari 80 42.78 107 57.22 187 

7 Burjmanji 59 52.68 53 47.32 112 

Total Rearers 608 47.87 662 52.13 1270 

Source: Field Survey (2009) 

The landholding status of the livestock rearers is 
shown in table 5. The government of India classifies 

the farmers having less than one hectare land as 

marginal landholders, between 1-2 hectares as small 
land holder, 2-10 as medium and those having more 

than 10 hectares of land as large landholders.  
Table 5 Landholding wise Participation of Livestock Rearers in Selected Villages of Mahamaya 

Nagar District (2009-2010) 

No. Selected villages/block 
Landholding Status of Livestock Rearers (No. / %) 

Landless/ 
Marginal 

Small Medium Large 
Total 

Rearers 

1 Mahamai 48/(23.41) 95/(46.34) 45/(21.95) 17/(8.29) 205/(16.14) 

2 Barsauli 47/(23.98) 71/(36.22) 50/(25.51) 28/(14.29) 196/(15.43) 

3 Hathras Dehat 36/(21.43) 66/(39.29) 41/(24.40) 25/(14.88) 168/(13.23) 

4 Udaibhan Bhakri 55/(30.73) 59/(32.96) 42/(23.46) 23/(12.85) 179/(14.09) 

5 Mahmud Barsai 42/(18.83) 78/(34.98) 63/(28.25) 40/(17.94) 223/(17.56) 

6 Pachawari 50/(26.74) 52/(27.81) 57/(30.48) 28/(14.97) 187/(14.72) 

7 Burjmanji 32/(28.57) 42/(37.50) 20/(17.86) 18/(16.07) 112/(8.82) 

Total Livestock Rearers 310/(24.41) 463/(36.46) 318/(25.04) 179/(14.09) 1270/(100.00) 

Source: Field Survey (2009) 
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The maximum numbers of persons involved in 
livestock rearing were small landholders. Their 

proportion to the total livestock rearers is 36.46 per 

cent. The next major share is of medium 
landholders (25.04 per cent) followed by landless 

people and small landholders. The large landholders 
share was only 14.09 percent among the total 

livestock rearers. The maximum share of small 

landholders involved in livestock rearing was found 

in Mahamai (46.34 per cent) village. Similarly the 
maximum share of medium, marginal and large 

landholders was seen in Pachawari (30.38 per cent), 

Udaibhan Bhakri (30.73 per cent) and Mahmud 
barsai (17.94 per cent) village respectively.  

The monthly income of the livestock rearers 
(Table 6) is an indicator of their socio-economic 

condition.  

 

Table 6 Monthly Income of Livestock Rearers in Selected Villages of Mahamaya Nagar District 

(2009-2010) 

No. Selected Villages/Blocks 
Income Status of Livestock Rearers (No. / %) 

Up to 
100 US $ 

Between 
100-200 US$ 

More than 
200 US $ 

Total livestock 
rearers 

1 Mahamai 65 /(31.71) 109/(53.17) 31/(15.12) 205/(100.00) 

2 Barsauli 66/(33.67) 112/(57.14) 18/(9.18) 196/(100.00) 

3 Hathras Dehat 79/(47.02) 84/(50.00) 5/(2.98) 168/(100.00) 

4 Udaibhan Bhakri 55/(30.73) 95/(53.07) 29/(16.20) 179/(100.00) 

5 Mahmud Barsai 66/(29.60) 144/(64.57) 13/(5.83) 223/(100.00) 

6 Kunjalpur 64/(34.22) 97/(51.87) 26/(13.90) 187/(100.00) 

7 Burjmanji 34/(30.36) 59/(52.68) 19/(16.96) 112/(100.00) 

Total Rearers 429/(33.78) 700/(55.52) 141/(11.10) 1270/(100.00) 

Source: Field Survey (2009) 

Livestock rearing is mainly practiced by people to 

get economic support to their income. People 
generally keep one or two animals for their domestic 

needs. The surplus milk or other livestock products 
are marketed to get returns. The demand of milk is 

increasing due to increasing urbanization and the 

increase in the consciousness of the people towards 
nutritious food. The field survey reveals that most 

livestock rearers (55.52 per cent) have a monthly 
income between 100 and 200 US $ only. Among the 

remaining, the largest group is that of livestock 
rearers having monthly income up to 100 US $. 

They account for 33.78 per cent of the total 

livestock rearers. Only 11.10 per cent obtain more 
than 200 US $ monthly through livestock rearing. 

The role of landholding is very important in livestock 
rearing. The large land holders generally keep the 

livestock for extra income, but they are not 

dependent upon them for their sustenance whereas 
the small land holders and especially landless and 

marginal farmers are dependent upon their livestock 
for daily income and sustenance. The maximum 

share of livestock rearers getting income between 
100-200 US$ were found in village Mahmud Barsai 

(64.57 per cent) while monthly income up to 100 US 

$ and more than 200 US $ was found to be  
maximum in Hathras Dehat (47.02 per cent) and 

Burjmanji village (16.96 per cent). 
Livestock rearing is an important income source 

for the poor people, especially landless people and 

marginal and small land holders. The large 
landholders generally keep the livestock for their 

domestic need only. The poor people get various 

types of employment opportunities due to livestock 

rearing. Livestock rearing incorporates not only 
keeping the animals and feeding them, but it also 

includes the marketing of animals, animal rearing 
and collecting and processing milk or milk products 

for marketing them to get maximum remunerations. 

The field survey of seven sampled villages reveal 
that the maximum people are engaged in livestock 

rearing (79.53 per cent) followed by marketing of 
livestock (10.3 per cent) and collection or marketing 

of livestock products (10.08 per cent). The highest 
proportion of people engaged in livestock rearing 

were found in Barsauli village (90.82) whereas the 

maximum share of people engaged in livestock 
marketing and collection or marketing of livestock 

products were found in Burjmanji (18.75 per cent) 
and Mahamai villages (Table 7). 

Conclusion 

The Mahamaya Nagar district is basically an 

agricultural district. The livestock rearing is an 
important aspect of the socio-economic 

development of the region. The study reveals that 
65.49 percent of the total households are engaged 

in livestock rearing. 

The significance of livestock rearing is directly 
reflected by the share of people involved. Among the 

total rearers, OBC’s has the largest share (49.52 per 
cent), followed by High castes (26.61 per cent) and 

Scheduled Castes (23.85 per cent). Consequently, the 

impact of livestock rearing is greater for the people 
belonging to low economic status. 
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Table 7 Employment Opportunities through Livestock Rearing in Selected Villages of Mahamaya 
Nagar District (2009-2010) 

No. 
Selected 

villages/blocks 

Employment Opportunities (No. / %) 

Livestock Rearing 
Livestock 

Marketing 
Collection or Marketing  

of Livestock Products 
Total 

Rearers 

1 Mahamai 153/(74.63) 23/(11.22) 29/(14.15) 205/(100.00) 

2 Barsauli 178/(90.82) 8/(4.08) 10/(5.10) 196/(100.00) 

3 Hathras Dehat 142/(84.52) 15/(8.93) 11/(6.55) 168/(100.00) 

4 UdaibhanBhakri 143/(79.89) 21/(11.73) 15/(8.38) 179/(100.00) 

5 Mahmud Barsai 162/(72.65) 31/(13.90) 30/(13.45) 223/(100.00) 

6 Pachawari 153/(81.82) 13/(6.95) 21/(11.23) 187/(100.00) 

7 Burjmanji 79/(70.54) 21/(18.75) 12/(10.71) 112/(100.00) 

Total Rearers 1010/(79.53) 132/(10.39) 128/(10.08) 1270/(100.00) 

Source: Field Survey (2009) 

The people engaged in livestock rearing are 
generally illiterate or possess a very low level of 

literacy. Thus, it is an activity which is not preferred 
by educated class. Livestock rearing involves high 

level of women’s participation. The primary data 
reveals that women constitute 52.13 per cent of the 

total rearers. The landholding status of the rearers 

reveals that maximum rearers are landless, marginal 
and small land holders. The impact of livestock 

rearing is quite evident from the monthly income 
obtained by the rearers. Thus, the study reveals the 

importance of the livestock rearing and its impact 

upon the development of the Mahamaya Nagar 
district. 
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Abstract 

The touristic regionalization, in most cases, is performed 
by taking into account the tourism potential as main 
reference, in this respect numerous methodologies having 
attempted to quantify as balanced as possible both the 
natural tourism potential and the man-made one. Beyond 
its great theoretical importance, their actual, practical and 
statistical value is yet limited, given that all economic and 
socio-political analyses, reports and comparisons have a 
mandatory administrative dimension, too. These present 
realities constitute the main reason why we believe that a 
deepening of regionalization which takes into 
consideration, more than others made so far, the 
administrative component, on the one hand, and the actual 
revaluation, on the other hand, embodied in the existence 
of specific infrastructure, which together with the tourism 
potential shall determine the attraction of tourist flows. In 
this respect, we tried to consider, to share and to model a 
large number of indicators to reach an outcome which 
provides a more real, synthetic and complete image (8 data 
sets were structured and combined, calculating 13 
indicators, subsequently synthesized into 5, which led to 
the preparation of maps: afterwards these were overlapped 
for county level, respectively their average at the level of 
development regions. Such a regionalization also reflects 
the real role that tourism plays in the economic balance of 
counties, respectively development regions. 
 
 Keywords: touristic regionalisation, touristic infrastructure, 

touristic traffic, spatial distribution, synthetic indicators, 

counties, development regions  

Rezumat. Rolul infrastructurii şi circulaţiei 
turistice în regionarea turistică a României  
Regionarea turistică, în cele mai multe cazuri, se realizează 
având ca principal reper potenţialul turistic, existând în 
acest sens numeroase metodologii care încearcă o 
cuantificare cât mai echilibrată a potenţialului turistic 
natural şi a celui antropic. Dar, dincolo de importanţa 
teoretică deosebită, valoarea reală, practică, statistică a 
acestora este limitată, în contextul în care toate analizele, 
raportările şi comparaţiile din punct de vedere economic şi 
social au şi o dimensiune politico-administrativă obligatorie. 
Aceste realităţi prezente se constituie în motivul principal 
pentru care considerăm că este necesară o aprofundare a 
regionărilor care să ia în calcul, mai mult decât altele 
realizate până acum, componenta administrativă, pe de o 
parte, iar pe de altă parte nivelul de valorificare efectivă, 
materializat în existenţa unor infrastructuri specifice, care, 
împreună cu potenţialul turistic determină atragerea unor 
fluxuri turistice. Pentru realizarea acestui demers am 
încercat să luăm în calcul, să ponderăm şi să modelăm un 
număr cât mai mare de indicatori, pentru a ajunge la un 
rezultat care să ofere o imagine cât mai reală, completă şi 
sintetică (8 serii de date au fost structurate şi combinate, 
calculându-se 13 indicatori care ulterior au fost sintetizaţi în 
5, ce au stat la baza întocmirii unor hărţi, după care s-a 
realizat suprapunerea acestora la nivel de judeţe, respectiv 
media lor la nivel de regiune de dezvoltare. O astfel de 
regionare reflectă şi rolul pe care îl are în mod real turismul 
în balanţa economică a judeţelor, respectiv a regiunilor de 
dezvoltare. 
 
 Cuvinte-cheie: regionare turistică, infrastructură turistică, 

circulaţie turistică, repartiţie spaţială, indicatori sintetici, 

judeţe, regiuni de dezvoltare  

 

Introduction 

The tourism potential is the essential but 
insufficient prerequisite for the touristic exploitation 

of a territory. This is shown and proven in many 
cases; unfortunately Romania is a good example in 

this regard for a large part of it. The most significant 

references are provided by the existing 
infrastructure and touristic traffic. These shall be 

analyzed and interpreted based on the statistical 
data as well as the calculation and correlation of the 

most representative indicators. As it is natural in 

practical terms, statistics are reported at county 
level, so that regionalization based on the above 

criteria will make reference to the county, or the 

development region in some cases. Such synthetic 
regionalization provides a higher relevance and 

practical applicability than the one based on natural 
components and units (Cocean, 1998; Cândea, 

Erdeli., Simon 2000; Ciangă, 2002; Dumitrescu, 
2008; Baltălungă, 2008, Mazilu 2011), integrating 

natural conditions into the social and economic 

context, being able to form a basis for the analysis 
of the future development vectors. In this respect, it 

is necessary to perform such studies, given that, in 
financial terms, most development programs and 

projects have boundary at the level of the 

administrative units. Also, most times the natural 
regions overlap two or more counties. As an 

overview, at least at the regional and national level, 

mailto:aa_baltalunga@yahoo.com


The Role of Infrastructure and Touristic Traffic in Romania’s Touristic Regionalization 

© 2013 Forum geografic. All rights reserved. 82 

programs to both correlate and integrate the 
interests of each county could be made.  

Method 

Several methods have been used to achieve the 

proposed approach. First we started from six 
synthetic indicators: 

- I1 = No. of accommodation units / Total 

permanent population x 10001   

- I2 = No. of accommodation places / Surface 

- I3 = No. of catering units / Total permanent 
population x 1000 

- I4 = No. of catering places / Surface 
- I5 = No. of overnights / Total permanent 

population 
- I6 = No. of arrivals / Total permanent population 

If initially (Baltalunga, Dumitrescu 2011), their 

arithmetic mean led to a comprehensive index, which 
we called  Indicator of Touristic Revaluation (IVT), 

then others were added, being the starting point and 
providing the first overview of the level of touristic 
revaluation (fig. 1). 

The correlation with the index of the usage of the 
accommodation capacity provides us with a picture of 

efficiency, in other words, the intensity of the 
exploitation of accommodation facilities (fig. 2 and 

fig.  3). 
A second indicator which was calculated (table 1) 

refers to the ratio of the index of the usage of the 

accommodation capacity and the population density, 
embodied in the distribution of this report at county 

level - Fig. 4. 
The following calculated indicators highlight as 

well as summarize accommodation capacity, 

catering establishments and touristic traffic related 
aspects, such as (table 1): 

- IC – accommodation capacity index, the 
result of the arithmetic mean between  I1 and I2; 

- IA – catering units’ index, the result of the 

arithmetic mean between I3 and I4; 
- ICT – touristic traffic index resulted from the 

arithmetic mean between I5 and I6. 
The results of the analyses can be seen in Fig. 5, 

6 and 7, which show their spatial distribution at the 
county level. 

To group the resulted values, four intervals have 

been set for all five indicators in order to facilitate 
the comparison in the next stage. 

In the delineation of touristic regions as 
homogeneous ones the method of territory 
delimitation in elementary areas defined by one or 

more ("n") characters can be successfully applied. 
Since the aspects that characterize tourism are 

                                                
1
  I2 and I5 – „The density of touristic equipping”  (parţial) and 

„The density of touristic equipping”, Nicolae I., Dragomirescu Ş., 

Cernea D. (1977) – Zonarea turistică a R.S.R. – CCEPTI, Bucureşti.  

various, for a detailed analysis as well as 
development of a more accurate regionalization the 

procedure of distribution of "n" characters shall be 

applied (five in this case, each being the result of a 
relationship/correlation between the other two). 

Thus, by overlapping maps and calculating each 
county related value by the frequency of the presence 

in the four intervals2, we obtained a complex synthetic 

indicator, which comprises the defining elements of 
infrastructure and touristic traffic, which we called 

Tourism Activity Index - IAT (fig. 8). 
For a higher level of detail, this time the values 

and comparability of the taxonomic units of were 
distributed into five intervals, thus resulting five 

categories of counties in terms of tourism intensity: 

- very low tourism activity counties - IAT > 19.01 
- low tourism activity counties - IAT 16.01 – 19.00 

- moderate tourism activity counties - IAT 13.01 – 
16.00 

- high tourism activity counties - IAT 10.01 – 13.00 

- very high tourism activity counties - IAT < 10.00 
This complies with the basic principles of the 

geographical regionalization which are applied in 
touristic regionalization, namely the principle of 

objectivity, the principle of the selection of guiding 
elements, the principle of functionality, complexity 

and comparability of the taxonomic units of 

regionalization. 
The table below provides both the statistical data 

used and the indicators calculated for each county 
and development region (source: Romanian 

Statistical Yearbook, 2010, INS Bucharest; 

http://www.mdrt.ro/ /turism/unitati-clasificate). 

Discussion 

The analysis of indicators, both at county and 

regional level, reveals the differences in the 
distribution of tourism revaluation (Fig. 1). As a 

summary of the six indicators, we can notice that 

counties with high tourism potential (e.g. Harghita, 
Mureș, Argeș, Neamț, Bistrița-Năsăud, Maramureș, 

Suceava, Tulcea etc.) fit in last category, which 
shows that the existing touristic infrastructure and 

touristic traffic are currently not exploiting 

sufficiently their potential. At the opposite side are 
the counties of Constanta and Bucharest, followed 

by Brasov, the single presence in the second 
category. The fact that almost 74% of the counties 

are placed in the last category regarding the 

revaluation level is more than suggestive. 

                                                
2  Example of calculation: out of five graphic 

representations, county X fits twice the 1st position, once the 3rd 

position and twice the 4th position-thus, (1x2)+(3x1)+(4x2)=13. 

Because the more often the value fits the last positions, the greater 

the result obtained by multiplication with 3 or 4 is, the position 

held is inversely proportional to the resulted value. 
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Table 1. Romania – statistics of infrastructure, touristic traffic and spatial variations of tourist 
activity indicators 

N
o
 

R
eg

io
n

 

 

County 

Population 

(no.) 

Surface 

(km2) 

Accommodation 

structures 

(no. unit.) 

Accommodation 

capacity 

(no. places) 

Structures 

catering 

(no. unit.) 

Structures 

catering 

(no.places) 

Arrivals 

(thousands) 

Overnight 

Stayings 

(thousands) 

Usage 

index 

(%) 

Pop. density 

(inhabitants 

/km2) 



6

1n

nI  

Usage index/ 

Pop. 

density 

IC 

(I1+I2/2) 

IA 

(I3+I4/2) 

ICT 

(I5+I6/2) 

 

 

1. 

N
o
rd

-V
es

t 

Bihor 593.055 7.544 100 9.746 130 15.571 201,2 998,6 44,1 78,61 5,73 0,56 0,72 1,13 1,00 

Bistriţa-

Năsăud 
317.205 5.355 25 2.689 35 4.890 52,0 178,9 25,4 59,23 2,31 0,42 0,28 0,51 0,36 

Cluj 690.299 6.674 224 7.352 574 37.845 267,6 495,5 21,5 103,43 9,01 0,20 0,71 3,25 0,54 

Maramureş 511.311 6.304 186 4.207 132 13.884 91,5 203,2 14,1 81,10 4,03 0,17 0,51 1,22 0,28 

Satu Mare 364.938 4.418 69 2.629 44 5.985 98,8 160,7 33,6 82,60 2,95 0,40 0,38 0,73 0,35 

Sălaj 241.840 3.864 41 1.263 23 2.561 21,4 61,7 16,0 62,58 1,56 0,25 0,24 0,37 0,16 

Total region 2.718.648 34.159 645 27.886 938 80.736 732,5 2.098,6 27,7 79,58 4,77 0,34 0,52 1,35 0,51 

 

 

2. C
en

tr
u

 

Alba 373.755 6.242 62 2.137 50 4.744 44,3 100,8 16,1 59,87 1,76 0,26 0,25 0,44 0,18 

Braşov 597.439 5.363 482 14.728 314 30.947 451,7 985,0 19,6 111,40 12,22 0,17 1,77 6,29 1,19 

Covasna 222.710 3.710 68 3.293 55 5.707 62,4 452,0 48,1 60,02 5,25 0,80 0,59 0,88 1,15 

Harghita 324.638 6.639 316 6.478 65 5.659 69,4 206,9 24,0 48,89 3,83 0,49 0,97 0,52 0,42 

Mureş 580.815 6.714 107 5.854 102 11.277 200,3 538,9 32,3 86,50 4,15 0.37 0,52 0,92 0,63 

Sibiu 425.134 5.432 172 6.013 110 15.279 244,7 381,7 23,8 78,26 6,02 0,30 0,75 1,53 0,73 

Total region 2.524.491 34.100 1.207 38.453 696 73.613 1.072,8 2.665,3 24,8 74,03 5,48 0,33 0,79 1,21 0,73 

 

 

3. 

N
o
rd

-E
st

 

Bacău 716.176 6.621 34 2.736 108 11.226 85,2 274,6 32,4 108,16 2,78 0,29 0,22 0,92 0,24 

Botoşani 448.423 4.986 12 790 20 3.008 27,9 54,3 21,2 89,93 0,99 0,23 0,08 0,32 0,09 

Iaşi 829.973 5.476 74 3.934 91 12.176 158,5 338,8 31,3 151,56 3,70 0,20 0,39 1,16 0,29 

Neamţ 562.489 5.896 181 5.418 105 12.286 148,9 320,6 20,5 95,40 4,31 0,21 0,61 1,04 0,41 

Suceava 706.720 8.553 235 7.554 214 20.176 209,7 479,4 22,0 82,62 4,82 0,26 0,60 1,32 0,48 

Vaslui 450.269 5.318 12 689 27 3.253 26,3 41,9 17,4 84,66 0,94 0,20 0,07 0,33 0,07 

Total region 3.714.050 36.850 548 21.121 565 62.125 656,5 1.509,6 24,5 100,78 3,11 0,24 0,35 0,91 0,28 

 

 

4. S
u

d
-E

st
 

Brăila 360.191 4.766 22 2.069 27 3.188 47,3 201,0 36,4 75,57 1,90 0,48 0,24 0,36 0,34 

Buzău 482.684 6.103 66 2.509 67 11.070 60,9 181,5 20,0 79,08 2,97 0,25 0,27 0,97 0,24 

Constanţa 722.360 7.071 1.013 121.723 1.082 161.991 897,7 3.753,2 37,5 102,15 48,43 0,36 9,30 12,19 2,71 

Galaţi 609.480 4.466 21 1.452 44 6.755 44,1 98,9 30,6 136,47 2,16 0,22 0,17 0,79 0,11 

Tulcea 247.444 8.499 144 5.054 86 10.506 70,5 124,4 22,9 29,11 3,52 0,78 0,58 0,78 0,39 

Vrancea 390.596 4.857 45 1.816 49 5.948 36,6 64,7 15,5 80,41 2,07 0,19 0,24 0,67 0,12 

Total region 2.812.755 35.762 1.311 134.623 1.355 199.458 1.157,1 4.423,7 34,7 78,65 12,25 0,44 2,11 3,02 0,99 

 

 

5. 

S
u

d
 -

M
u

n
te

n
ia

 

Argeş 640.871 6.826 125 5.189 108 19.351 110,1 189,9 17,3 93,88 4,40 0,18 0,47 1,49 0,23 

Călăraşi 312.879 5.088 8 463 10 1.675 10,2 27,0 15,8 61,49 0,57 0,25 0,05 0,17 0,05 

Dâmboviţa 530.354 4.054 55 2.391 40 4.716 55,5 235,3 28,3 130,82 2,45 0,21 0,34 0,61 0,27 

Giurgiu 281.201 3.526 12 806 12 1.880 29,9 89,7 36,8 79,75 1,24 0,46 0,13 0,28 0,20 

Ialomiţa 287.780 4.453 17 2.612 29 4.277 42,8 273,8 47,4 64,62 2,78 0,73 0,31 0,53 0,54 

Prahova 815.657 4.716 230 9.465 223 24.737 329,7 816,8 23,5 172,95 9,19 0,13 1.14 2,75 0,70 

Teleorman 402.462 5.790 10 664 9 1.252 13,0 41,8 18,9 69,50 0,49 0,27 0,06 0,11 0,06 

Total region 3.271.207 34.453 457 21.590 431 57.888 591,2 1.674,3 25,3 94,94 3,25 0,26 0,37 0,90 0,34 

6. 

B
u

cu
re

şt
i 

- 

Il
fo

v
 

Ilfov 312.317 1.583 43 2.326 52 4.788 70,9 125,3 20,2 197,29 5,39 0,10 0,79 1,59 0,31 

Mun. Bucureşti 1.944.226 238 111 18.097 313 28.254 918,9 1.710,5 26,0 8.169,01 196,29 0,003 38,04 59,43 0,67 

Total region 2.256.543 1.821 154 20.423 365 33.042 989,8 1.835,8 25,5 1.239,17 30,81 0,02 5,63 9,15 0,62 

 

7. 

 

S
u

d
-V

es
t 

O
lt

en
ia

 

Dolj 705.345 7.414 24 1.400 50 9.066 33,5 71,7 14,0 95,13 1,64 0,14 0,10 0,67 0,07 

Gorj 377.718 5.602 61 1.967 34 3.904 59,1 116,0 20,0 67,42 1,74 0,29 0,25 0,39 0,22 

Mehedinţi 292.917 4.933 30 1.537 30 4.525 54,1 141,0 27,7 59,37 2,08 0,46 0,20 0,50 0,33 

Olt 466.821 5.498 11 568 27 3.346 13,9 26,3 13,7 84,90 0,84 0,16 0,06 0,32 0,03 

Vâlcea 407.764 5.765 173 10.877 147 18.652 205,5 1.086,6 44,4 70,73 9,05 0,62 1,15 1,79 1,58 

Total region 2.250.565 29.212 299 16.349 288 39.493 366,1 1.441,6 34,1 77,04 2,95 0,44 0,34 0,73 0,40 

 

8. V
es

t 

Arad 455.952 7.754 122 5.101 89 7.668 173,8 333,3 27,0 58,80 3,19 0,45 0,45 0,49 0,55 

Caraş – 

Severin 
322.941 8.520 144 7.906 143 15.624 94,1 582,0 36,6 37,90 5,72 0,96 1,36 1,13 1,04 

Hunedoara 464.739 7.063 93 3.484 66 5.880 81,6 240,0 26,6 65,79 2,34 0,40 0,34 0,48 0,34 

Timiş 678.068 8.697 115 6.550 146 16.508 225,6 521,2 25,1 77,96 4,10 0,32 0,45 1,05 0,54 

Total region 1.921.700 32.034 474 23.041 444 45.680 575,1 1.676,5 28,9 59,90 3,76 0,48 0,47 0,82 0,58 

TOTAL ROMANIA 21.469.959 238.391 5.095 303.486 5.082 592.035 6.141,1 17.325,4 28,4 90,06 5,29 0,31 0,75 1,35 0,54 
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We therefore took into account the correlation 
between the above mentioned indicator and the 

index of the usage of accommodation capacity (fig.  

2) so as to observe and compare in terms of quality 
the level of the usage of accommodation with the 

intensity of the touristic traffic. Generally, there is an 
adequate endowment related to the touristic traffic 

and potential, except for counties such as Cluj, 

Maramureș, Brașov, Prahova, Sibiu, Argeș and Ilfov, 
where the intensity of tourism fails to justify the size 

of the existing accommodation capacity. Although all 
of them are counties with great tourism potential 

and major tourist flows, this aspect has yet 
encouraged the development of an accommodation 

capacity which proves, unfortunately, to be 

oversized. At the opposite end, there are Constanta 
(which is symbolically represented in Fig. 2 because 

the recorded values do not allow graphic 
representation within the context) and Bucharest 

(where, out of the same reasons, values do not 

appear on the graphic but can be found in Table. 
1).In the development regions (fig. 3) a constant 

ratio in this respect can be noticed, except the 
region Bucharest-Ilfov where reality is "distorted" by 

its small size. 

 

Fig. 3 

Comparing the index of the usage of the 
accommodation capacity with the population density 

(fig. 4), a few counties such as Tulcea, Covasna or 
Caraș-Severin are generally characterized by low 

population density levels. 

One might say this is a normal aspect, a simple 
outcome of some calculations yet this is overcome 

by the example of Covasna, from the first category, 
respectively Bihor, Ialomița and Vâlcea, from the 

second category, which have a higher population 

density than others, however, they stand out by 
resorts which, due to the treatment bases and 

health tourism, have a greater length of stay, which 
implies a more intensive use of the accommodation 

capacity. The remaining 85% of counties fit within 
the last two categories, which reveals, this time, a 

weak infrastructure usage level compared to the 

population and the general economic life taking 
place here, i.e. a small share in the importance of 

tourism in the overall balance of revenues. 

The Index of Accommodation Capacity (fig. 5), 
defining for the quantitative and qualitative 

appreciation of this type of infrastructure, records 
the highest values in the counties of Constanta, 

Brasov and Bucharest. 

The second category comprises only three 
counties – Caraș-Severin, Prahova and Vâlcea - 

which leads to the idea that only about 15% of 
counties have relatively well structured and sized 

(both in number of places and type of comfort) 
accommodation units. 

The Index of catering units (fig. 6), shows even 

greater quantitative discrepancies. In the first 
category, which reflects a balanced distribution, 

there are only three counties (Constanta, Brasov, 
Cluj) and Bucharest, while in the second category, 

there is only one, Prahova. 
The Index of tourist flow (fig. 7) draws our 

attention by the proportion of approx. 93% of the 

counties which fit in the last two thirds of the spread 
of values. On the top two positions there are two 

counties Constanţa and Vâlcea, followed by Caraș-
Severin. In the category of "surprises" one can list 

counties such as Maramureș, Suceava, Harghita, 

Argeș and so on, which in this case indicates at least 
two aspects which are inconsistent with the reality 

or needs of the area: either the infrastructure (like 
location or sizing) or its characteristics, structure or 

the tourist flows. 

The Tourism activity index (fig. 8), expression of 
all other indices formerly described, provides a 

pragmatic view on the intensity of tourism in our 
country. The analysis of the spatially recorded 

values, allowed us to group them as follows: 

a.  very high tourism activity counties  -  5% of 
them (București and Constanța) ; 

b.  high tourism activity counties -  7% of them 
(Brașov, Caraș-Severin and Vâlcea) ; 

c.   moderate tourism activity counties - about 14%; 
d.  low tourism activity counties  - more than a half ; 

e. very low tourism activity counties - about 22% 

(Dolj, Olt, Dâmbovița, Călărași, Buzău, Vrancea, 
Galați, Vaslui and Sălaj).  

The following average values have been recorded 
in the development regions (in the order of places 

held, the mean being the result of the average 

values of the counties): 
-București - Ilfov region – 1st place – 13.50 

-Center region – 2nd place – 15.66 
-West region – 3rd place – 16.50 

-South-East region – 4th place – 17.00 
-North-West region – 5th place – 17.33 

-South-West Oltenia region – 6th place – 17.80 

-South-Muntenia region –place 7th – 18.28 
-North-East region – 8th place – 18.66. 
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According to the value of IAT, the development 
regions of Romania are classified as follows: 

a. moderate tourism activity regions  - 

Bucharest-Ilfov, Center Region; 
b.  low tourism activity regions – the other 

regions.  

Conclusion 

The tourism activity index considers the existing 
balance between the touristic accommodation 

infrastructures and the catering ones and their 
revaluation level (and hence the tourism potential) 

through the touristic traffic (the number of arrivals 
and overnight stays).Its weighing by including in its 

structure items related to area, population, density, 

usage index, make it even more representative. 
 A common aspect which is not quantified is one 

day tourism activities or those in which 
accommodation is provided by relatives or friends 

yet, is less important because tourism activity 

basically resumes only to visiting touristic objectives 
and does not have a significant impact on the use of 

those mentioned facilities. 
As compared to the "travel revaluation indicator" 

(the result of another study previously mentioned), 
indicating a ratio of about 80% of counties with very 

low or low revaluation, the index of tourism activity, 

being more complex, more detailed and more 
representative, shows a higher percentage of about 

88% of counties with very low, low or moderate 
tourism activity. This stands for the actual weight 

and significance of tourism to the economy, which 

should be a warning sign, especially for the 
competent authorities. 

The main cause leading to these results seems to 
be the oversized accommodation capacity which also 

causes a low usage index. This is not linked properly 
with the real tourist attraction capacity and ability to 

keep tourists in these areas for a longer period of 

time (in this regard an overestimate of certain 
categories of tourism potential can also be 

discussed). The importance of increasing the 
average length of stay is highlighted and proved by 

the presence in the first categories of counties 

where health tourism is maintained at significant 
levels, hence the need for paying more attention to 

it than others, which are more encouraged, yet fail 
to reach (and cannot due to the competition from 

southern neighboring countries, which are 

advantaged naturally) the expected effect within the 
overall Romanian tourism. 

The first step in the recovery of this situation 
would be to try to optimize the exploitation of the 

existing infrastructure, which can only be achieved 

by encouraging and stimulating certain types of 
investments and activities. The lack of balance, 

relationship, correlation between the components of 
tourism causes local disparities subsequently leading 

to regional differentiation. One must accept that 
reality may differ from the general perception and 

that such regionalization not only has a higher 

practical application but also enrolls in the actual 
trends of studies in the field, precisely due to these 

considerations. 
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Abstract 

Most of the Romanian ski tracks have been equipped in 
the mountain areas, at altitudes lower than 1500 m, in the 
proximity of human areas. The most relevant indicator of 
the development of ski lands in Romania is given by the 
total length of the ski tracks which, in 2010, was 168 km. 
Without any further references to other constituents of the 
tourism infrastructure from this field, one can say that the 
Romanian ski area is characterised by an insufficient 
development of ski tracks. In the Romanian Carpathians, 
the average density of the ski tracks is about 2 m/km2, 
with important variations in different mountain areas. The 
most equipped and developed ski domain from Romania 
(26% from the total length of the ski tracks) is located in 
the Curvature Carpathians area, in the territory of Prahova 
and Braşov counties. The development of this area was 
initiated and supported during the Communist regime 

through the layout of several mountain resorts of national 
importance within which the length of the ski tracks is 
noticeable. The main factor that influenced the 
development of the ski lands in this area is related to the 
proximity of the capital city, but also of several important 
towns, such as Braşov, Ploieşti and Piteşti that have 
provided the resorts with a large and constant flux of 
tourists. In the years to come, the development prospects 
of this field are considerable taking into account the 
growing interest shown by the Romanian tourists in the 
practice of winter sports, but also the availability of the 
local authorities towards earning European funds in order 
to lay out new ski tracks equipped at European standards 

Keywords: The Romanian Carpathians, winter 
tourism, ski domains, ski tracks, density of the ski 
tracks 

Rezumat. Caracteristicile domeniilor schiabile 

din Carpaţii Româneşti 

Majoritatea pârtiilor de schi au fost echipate în zonele 
montane, la altitudini mai mici de 1500 m, în apropierea 
zonelor populate. Cel mai relevant indicator pentru 
dezvoltarea zonelor de schi în România este dat de 
lungimea totală a pârtiilor de schi care, în 2010, era de 
168 km. Fără a face referiri la alte componente ale 
infrastructurii turistice din acest domeniu, se poate spune 
că domeniul schiabil din România se caracterizează printr-o 
dezvoltare insuficientă a pârtiilor de schi. În Carpaţii 
Româneşti, densitatea medie a pârtiilor este de circa 2 
m/km2, cu variaţii importante în diferite zone montane. 
Cele mai echipate şi dezvoltate domenii schiabile din 
România (26% din lungimea totală a pârtiilor) este 
localizată în zona Carpaţilor de Curbură, în judeţele 
Prahova şi Braşov. Dezvoltarea acestei zone a început şi în 
perioada comunistă prin înfiinţarea unor staţiuni montane 
de importanţă naţională în care lungimea pârtiilor este 
considerabilă. Principalul factor a influenţat dezvoltarea 
domeniilor schiabile din această zonă este legat de 
apropierea de capitală, dar şi de alte oraşe importante 
precum Braşov, Ploieşti şi Piteşti care asigurau staţiunilor 
un flux constant de turişti. În următorii ani, perspectivele 
de dezvoltare ale acestui domeniu au luat în considerare 
interesul crescut manifestat de turiştii români pentru 
sporturile de iarnă, dar şi disponibilitatea autorităţilor 
locale de a câştiga fonduri europene pentru a înfiinţa noi 
pârtii de schi dotate la standarde europene. 

Cuvinte-cheie: Carpaţii Româneşti, turism de iarnă, 
domenii de schi, piste de schi, densitatea pistelor de 
schi 

 

Introduction 

International context of ski domain 
development  

The snowfall, the layer of snow and the 

fragmented relief have always represented optimum 

conditions for the practice of ski. The ski appearance 
is tightly related to the Northern regions of Europe. 

The first proofs of the use of skis as a means of 
transportation on snow are around 4000 years old 

and originate from Norway. In order to travel more 

quickly and more efficiently, along time, human 

beings have been manufacturing skis from sticks 

and branches – facts like these being represented in 
cave paintings, with people drawn with their knees 

bent. The antique skis are characterised by a 

specific element which is related to their different 
size – the longer ski was used for support and slide, 

while the shorter one, wrapped in seal leather, was 
used for pushing. The wood of conifers, from which 

these skis were made, were picked only if they had 

a proeminent, natural curvature that, due to its 
toughness, was used for the ski points (Matei, 

1982). In the Middle Ages, the skis were considered 
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some kind of witchcraft, the Northern people being 
seen as demons with deformed feet, capable of 

travelling from one place to another very rapidly. In 

this part of Europe, not only the use of skis was 
considered something common, but there also were 

real communication networks, such being the case 
of the rapid post-service, from the 16th century. Two 

centuries later, the skis were also used in the service 

of army in these Northern countries were there were 
regiments of ski-fighters who proved to be very 

efficient in the conflicts that took place during the 
winter, in cities difficult to conquer.  

Skiing, as a sport, took place for the first time in 
the 19th century, in the land of Telemark, in the 

South of Norway. Sondre Norheim used the fixed 

biding in order to perform jumping schemes in the 
air, in this way managing to combine the classical 

ski with jumping and slalom (the word “slalom” 
comes from Norwegian language and it is a 

compound noun, made up of two words – “sla” 

meaning “slope and  “låm”, the track from the end 
of the slope). 

By the end of the 19th century and the beginning 
of the 20th century the expeditions towards the poles 

of the Earth could not have been conceived without 
the use of the skis. At Oslo, at the Skis’ Museum, 

and on the “Fram” vessel, the ski equipment, used 

by Roald Amundsen in his expedition from 1911 in 
which he conquered the South Pole, is exhibited to 

the public. During the 19th century and at the 
beginning at the 20th century, the ski began to be 

practiced by more and more people, being 

considered one of the most loved winter sports, in 
Norway being considered a national pride 

(Cârstocea, 1998). 
The development of the ski domains in the 

Western Europe, especially in the mountain area of 

the Alps, speeded after the Second World War by an 
aggressive advertising campaign, but also by the 

modernisation of ski equipment. (Bieger et al 2004, 
Carcano, 2002, Soule, 2004) The most favourable 

period for ski took place between 1950-1960 when a 
new way of skiing, named “Welden”, appeared on 

the Austrian ski tracks; it was characterised by a 

precise and short rhythmical balancing of the legs 
with the knees put together and a vertical position 

of the upper side of the body. The skier keeps his 
balance with the help of two sticks hold one in each 

hand. The popularity of this technique was 

supported by a series of innovations made in the ski 
equipment field. This was the way in which the ski 

boots appeared, made of rigid plastic that offered a 
better protection to the lower members of the skier. 

There were also manufactured skis of a smaller size, 
made of light, but tough materials, with steel brims 

that offered the skier a higher degree of control in 

his shifting through the snow. 

Compared to the previous techniques, where the 
heavy, wooden skis needed the force of the entire 

body for the performance of bending, the new one 

favours a more rapid learning which is also more 
accessible to the public. This is considered to be the 

starting point of the mass practice of ski in Austria 
(Meethan et al., 2006). These conditions 

encouraged the rapid spreading of ski domains in 

the Western Europe, USA and Canada. In the same 
time, the ski domains from Japan start to develop, 

having a huge impact on the evolution of tourism in 
the mountain areas (Moon, 1989). 

Unlike the developed countries, where the 
private capital determined an excessive development 

of ski domains starting with the 6th decade of the 

20th century, in the Communist countries of the 
Eastern Europe the investments in the development 

of the ski domains were very feeble because of the 
financial resources which were mainly distributed 

towards the industrial field (Muntele, Iatu, 2003,). 

The development of the ski domain showed a 
deficit also in the Communist countries from Asia 

where, in the last few years it has witnessed an 
extraordinary boom, a good example in this case 

being China which recorded an astronomical 
increase in the number of ski resorts. Thus, in the 

last fifteen years, there have been built over two 

hundred resorts in order to fit the huge tourist 
demand. The majority of these ski domains are 

situated near cities that provide them with weekend 
tourists, representing the middle Chinese class. The 

tourist Chinese increase encourages the construction 

of new ski domains, with a great impact on the 
environment. Under these conditions, in 2004, 

Beijing Municipal Council took a series of measures 
in order to restrict the appearance of new ski resorts 

near the capital city and the monitoring of the 

already existing ones in order not to break the 
environmental standards (World Travel and Tourism 

Council, 2006). 

The development of ski domains in 
Romania 

In Romania, the practice of ski is tightly 
connected to the mountain tourism which begins  to 

develop in the second half of the 19th century. The 
first tourist resort from Romania was founded in 

1872, at Sinaia, which was once declared royal 
residence. The first ski company was founded at 

Braşov, in 1880. The most pieces of information 

about the practice of ski, as a winter sport, belong 
to a magazine published in Transylvania, where  

companies and associations interested in the winter 
sports were established. These had an important 

impact on the tourism development of our country, 

especially in the mountain area. The first ski track 
was laid out at the end of the 19th century, near 

Sibiu, at Păltiniş, together with some villas for 
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accommodation. The foundation of the Păltiniş 
resort is connected to the economical growth of 

Sinaia where, according to the initiative of the 

specific companies, there were implemented a series 
of measures regarding the practice of mountain 

tourism (Cândea, Erdeli, 2001). 
 In 1913,, at Poiana Braşov, the first ski beat 

board was built, on which occasion there was 

organised the first ski jumping contest. The 
Romanian Ski Federation was founded in 1931, and 

in 1939 there was organised the first international 
contest named “The International Championship of 

Descending” with the participation of German, 
Austrian, French, Polish and English skiers. In the 

area of the Muntele Mic, the tourism activities and 

the winter sports are mentioned from the year of 
1936, in the manuscript published by the “The 

Clerks’ Association of Timişoara Town” which was 
edited on the 12th of July 1936, on the occasion of 

the inauguration of the buildings from that area. 

After the Second World War, there began to 
appear ski centres in other mountain areas, such as 

Maramureş, Harghita, Parâng, Muntele Mare etc. In 
1949, Romania organised the first edition of the 

“Balkanic Ski Sports”, where it won the first place 
(Erdeli, Istrate, 1996, Grigoraş, 2002). 

In Poiana Braşov, in 1951, there were organised 

the “World University Sports”, on which occasion a 
hotel was built for sportsmen and the first funicular 

railway from Romania, with a total length of 2150 m 
(Drăgoi, 2006). 

During the Communist period, the financial 

resources of the country were mainly directed 
towards the industrial field, the investments in the 

tourism domain being only concentrated on the 
construction of spa resorts, the purpose being that 

of the physical recovery of the working class. The 

development of the ski domain was not a priority, 
therefore in Romania, in the years of the fall of the 

Communism (1989), there was only one ski domain, 
underdeveloped, with a total number of 100 km of 

ski tracks. 
In the post-communist period, one of the aims of 

the Ministry of Tourism was related to the 

development of the mountain tourism in order to 
increase the competitiveness on the international 

market. The most important investments that are 
done nowadays concern the development of 

infrastructure that encourage the practice of winter 

sports. These investments concern the area of the 
Prahova Valley – Postăvaru Massif with Sinaia, 

Predeal, Poiana Braşov resorts with mountain ski, 
bobsled and sleigh tracks, skating rinks, and 

funicular railways. In the same time, there have also 
been developed the ski domains from other areas of 

Romania that led to a growth of the total length of 

the ski tracks, the most representative counties 
being Maramureş, Suceava, Harghita and Cluj (Fig. 1). 

 

Fig. 1: The ski domains from Romania 
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The study methodology and the 
study area 

The aims of this research are related to the 

presentation of the ski areas from the Romanian 

Carpathians, together with a minute analysis of the 
ski tracks seen as the basic infrastructure. The 

research had two distinct directions: a general one, 
referring to the Romanian mountain area, and a 

regional one, connected to the three mountain 

regions of our country. This research is based on a 
very thorough bibliographic documentation 

concerning the physical, economical and 
geographical conditions characteristic to the areas 

where there were founded the Romanian mountain 

ski domains. For the ski tracks there have been used 
the technical data procured from the Local or County 

Councils near which there are arranged ski tracks. 
Some of these data have been extracted from the 

layout plans of the ski tracks, executed at a scale of 
1:5000 or from the topographical maps, designed at 

the 1:25000 scale and from aerial-photoes, scaled 

1:5000 from the year 2005-2006. A database that 
contains the morphometrical variables of all the ski 

tracks from the Romanian Carpathians was 
achieved. Graphical and cartographical materials 

were designed with the help of Excel, Philcarto and 

Corel Draw programmes. 

Results and discussions 

Considering that the specific of the Romanian ski 

domains is given by the layout of the ski tracks near 
the city area, that are also resorts, in a few cases, 

the development indicators of these domains cannot 
be directly connected to their present 

accommodation capacity. The most representative 
indicator of the development of the ski domains is 

given by the length of the ski tracks, together with 

some qualitative parameters related to the type of 
the transportation or snow-producing device, or the 

night-illumination wiring. 
An extremely important aspect that is worth 

mentioning concerns the development that is needed 

in order to make a ski track functional under safe 
conditions. Considering this, some of the unequipped 

or natural ski tracks, that have or do not have wire-
transportation device, such being the case of two ski 

tracks from the Bîlea area, from Făgăraş, Sibiu 
county, or some other ski tracks from the area of 

Bucegi Massif, in Prahova county, that have to be 

included into a different category, that of ski domains 
appropriate for practising extreme winter sports. 

Taking into account that in Romania the winter 
sports tourism is poorly developed, the number of 

tourists that practice extreme winter sports on 

natural tracks is very low. One way of practising 
such kind of extreme sports is heliski which is 

common in the Făgăraş and Bucegi Mountains by 

very rich people 
In conclusion, this research focuses on the 

minimum equipped ski tracks, enhanced with wire-
transportation device, protection fences, and snow-

flattening machinery. 

The favourable geographical conditions 
for the practice of ski in Romania 

The Romanian ski domains are tightly connected 
to the spreading of the relief, favourable to its 

development. Theoretically, the most part of the 

territory, about 60%, is characterised by proper 
conditions for the layout of ski tracks, considering 

the high degree of relief fragmentation specific to 
the highland areas, but also in the sub-Carpathian 

and Carpathian areas. The degree of the 
development of the ski tracks is, yet, conditioned by 

the climatic specific of Romania, that is the quantity 

of solid precipitation, the number of the days with 
snow layer and the number of the days with 

temperatures that drop below 0o Celsius, during 
winter. At altitudes higher than 1500 m, the snow 

layer stands up to 200 days a year, especially in the 

Western Carpathians characterised by large 
quantities of snow fall that are responsible for the 

remarkable duration of the snow layer, even at 
altitudes higher that 1500 m, such as Semenic (1446 

m) or Băişoara Muntele Mare - 1400 m. 

In the Western area, as the altitudes are lower, 
the number of days with snow layer decreases also, 

such being the case of Oradea (130 m) where the 
average number is 38 days per year, and Timişoara 

(90 m), where it is only of 30 days a year. 
The number of the winter days increases as the 

altitude grows and it reaches 155 days a year at 

2500 m high comparing with an average of 40 days 
a year in the Moldavian Plateau in the East side of 

the Western Carpathians or 20 days in the Tisa 
Plain, in the West. 

The importance of the thermal element, as a 

favourable climatic constituent for the practice of 
ski, is vital, considering the average gradient of 

0.55°C/100 m with which the temperature 
decreases along with the altitude. During a year, the 

value of this altitudinal gradient varies quite 
significantly from summer to winter. Thus,  during 

the summer season, it is about 0.7°C/100 m, while, 

during the winter, it gets to 0.3 or 0.4°C/100 m.  
This phenomenon is explained by the fact that 

during winter the thermal inversions are quite 
common, especially in the depression mountain 

areas which mild the thermal difference induced by 

the altitude. 
An extremely important aspect for the 

development of these ski domains is connected with 
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the orientation of slopes on which ski tracks have 
been laid out, the most favourable ones being those 

that face the North because those that head towards 

the South are characterised by an average value of 
the thermal gradient of about 0.05 °C/100 m 

comparing with the Northern slopes. 
The physical and geographical characteristics of 

Romania favour the development of ski domains, 

especially in the Carpathians mountain area, except 
some ski tracks located in the highland area, near 

some large urban areas. 
The Carpathians represent the highest 

geographical unit from Romania, being considered 
central, both as a layout, but also as a geographical 

skeleton for the rest of the natural geographical units 

whose evolution, in the recent geological periods, was 
closely connected to that of the mountains, their 

physical and geographical characteristics being 
strongly influenced by the Carpathian sector. 

The layout of the Carpathian sector in the 

Romanian territory is quite unique, the mountain arc 
including the Eastern and Southern Carpathians,  

and also the lower and less compact sector of the 
Western Carpathians. 

The Romanian Carpathians present a relief that is 
characteristic to the low and medium high 

mountains, with absolute extreme altitudes between 

617 m and 2544 m. In the highest sector (The 
Southern Carpathians), only 25% of the mountain 

area exceeds 1500 m, in the Eastern Carpathians, 
the areal percentage of the same altitudes being of 

5%, while in the Western Carpathians it isonly 1%. 

The favourability of the relief for the layout of these 
ski tracks is very high, considering the prolonged 

summits with plane tops, large depressions and 
longitudinal valleys, narrow sectors of transverse 

valleys, inclination of the slopes that excel the 

values of 35o, values of the vertical fragmentation of 
400 m – 600 m and, exceptionally, above 1000 m 

(Posea et al., 1974, Geografia României III, 1987). 
From a climatic point of view, the Carpathians 

constitute a favourable territory for the practice of 
ski considering the general characteristics of the 

mountain climate determined by the growth of 

altitude, by the influence given by the orientation 
and inclination of slope (the decrease of 

temperature, the increase of solid precipitation, the 
growth of the snow layer and its duration). The 

mountain relief leads to important changes in the 

circulation of air masses at the outskirts and in the 
interior area of the Carpathians. The Carpathian 

area influences both the Romanian’s climate and the 
Central and Eastern Romania. 

The climatic specific of the mountain area is 
given by the altitudinal layering of all climatic 

elements. The majority of the ski domains from the 

Romanian mountain area are characterised by an 
annual thermal average of +6 and -2.6°C (+60C at 

the extreme limit of the mountain area, +2° C 
towards the superior limit of the forest, at about 

1800 m and negative values, higher than 2000 m, 

for example -2.6° C  at 2500 m, in Omul Peak from 
Bucegi), with more than 180 days a year with frost, 

over 40 days a year with snow fall and over 75 days 
a year with snow layer. 

The number of months with average negative 

temperature increases with the altitude, from 3 at 
900-1000 m to 4 or 6 between 1400 and 1600 m to 

6 or 7 higher than 2000 m, where winters may take 
more than half of year. 

Romanian ski domains 

In 2010, in Romania, there were 151 tracks laid out 
for the practice of mountain ski (Table 1). Their total 

length was about 168 km, a value that indicates a small 
degree of development considering that in France the 

value excels 200 km: Alpe d Huez – 249 km, Deux Alpes 
– 200 km, Espace Killy – 300 km, Evasion Mont Blanc – 

445 km, Grand Serre Chevalier – 250 km, Paradiski – 

425 km, Portes du Soleil – 650 km, Sybelles – 310 km, 
Trois Vallees – 600 km (w.w.w.ski-france.com). In 

Romania, more than a third (35% of the total length) 
are tracks with low difficulty, 50% tracks with an 

average difficulty and 15% tracks with high difficulty. As 

for their distribution, the county of Braşov occupies the 
first place with a total length of the ski track of 26.3 km, 

followed by the county of Maramureş, with 23.8 km and 
Caraş Severin, with 20 km. 

Table 1 Technical characteristic of ski domains 
from the Romania (Data source - County 
Mountain Rescue Service) 

Romania 2010 

No. ski tracks 151 

Total length (m) 167806 

Average length (m) 1108 

The average of the level difference (m) 209 

The average starting altitude (m) 1383 

The average arriving altitude (m) 1108 

The average width (m) 52 

The average area (m2) 57637 

No. of artificial snow tracks   37 

The length of artificial snow tracks (m)  38500 

No. of tracks with night-illumination wiring  52 

The length of tracks with night-illumination wiring (m) 44600 

No. of tracks with artificial snow tracks and night 
illumination wiring  29 

The length of tracks with artificial snow tracks and 
night illumination wiring (m) 28500 

No. of tracks with funicular railway - teleski 111 

No. of tracks with funicular railway – chair-lift 24 

No. of tracks with funicular railway- cable car 9 

No. of tracks with funicular railway- gondola 7 

No. of tracks with different types of funicular railway 15 

 

Out of the 35 equipped ski tracks from these two 

counties, 10 of them are supplied with artificial 
snow-producing machinery and night illumination 

wiring, facilities that allow the practice of winter 
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sports for  longer periods of time (Fig. 4). The 
development of the ski domains in this area is 

closely connected to the Communist period (1947-

1989), when funicular railway systems (cable car, 
chair-lift, teleski) were built, which are still used 

nowadays. After the fall of the Communism (1989-
2000), the investments for the equipping of new ski 

tracks were quite modest, and most of the funds 

were directed towards the modernisation of the 
transportation system and artificial snow producing 

machineries. Nowadays there is a major interest in 
the development of this domain, considering the 

proximity of the capital city, an important source of 
tourists with income over the national average. 

In Maramureş county, unlike Braşov and Prahova 

counties, in the post-Communist period, there have 
been laid out a couple of ski tracks, half of them 

existing in the present. The majority of these were 
enhanced with artificial snow-producing machineries, 

a fact that led to their utilisation for a longer period of 

time (Fig. 5). The ample development of the ski 
domains in Maramureş was supported by the local 

authorities for the purpose of social reconversion of 
the mine working-force. Such is the case of the ski 

domains from Cavnic town with a total length of the 
ski tracks of 8.4 km, Baia Borşa town and Şuior (Fig. 

2). In the Caraş Severin county, the ski domains are 

characterised by a dramatic lack of investments in the 
modernisation of the wire-transportation system and 

ski tracks. In the post-Communist period, these two 
resorts from this county, Muntele Mic and Semenic 

fell down constantly because of the rustiness of the 

ski system and infrastructure (Fig. 2). 

 

Fig. 2: Romania –  the total  length of the ski 
tracks for each county (2010) 

On a national level, during the Communist 
period, a series of new ski tracks were laid out in the 

proximity of urban areas. Under these conditions, 

the forms of relief situated at modest attitudes 
rendered profitable (Feleacu, near Cluj Napoca – 

640 m, Cozla, near Piatra Neamţ, 387 m, Şoimul, in 
Gura Humorului town – 473 m, Gura Râului, near 

Sibiu – 620 m). Two of these ski tracks (Cozla and 

Şoimul) are equipped with wire-transportation 
system (chair-lift) with a total transportation 

capacity of 1200 persons an hour (Fig.1). 
The equipping of these ski tracks was made 

without taking onto account the climatic conditions 
specific to these altitudes, the main purpose being 

related to the service of the urban areas as a way of 

encouraging the practising of winter sports. All the 
ski tracks mentioned before were equipped with 

artificial snow-producing machinery, even if they 
could not function more than two months a year, 

considering the high temperatures, the owners 

having to confront big problems in retrieving the 
investments. 
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Fig. 3:  The average length for each county 
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Fig. 4:  The number of tracks with artificial 
snow tracks and night illumination wiring 

The analysis of the investments in the ski domains 

in Romania indicates a massive orientation towards 
the layouts that are located in the proximity of urban 
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areas, without a tradition related to this aspect, and 
not towards mountain resorts well known for the 

practice of ski (Semenic, Muntele Mic, Păltiniş etc). 

The causes of these anomalies are numerous and are 
generally related to the economical and political 

context of those towns and counties. 
The most developed area from Romania remains 

the Carpathian one which offers, besides the relief, 

climatic conditions which permit the maintenance of 
the snow layer for a longer period. 

 

Fig. 5: Romania – the total  number of 
artificial snow tracks for each county 

The ski domains from the Romanian 
Carpathians 

Out of all the 148 ski tracks located in the 
Romainan Carpathians (Fig.1), 101 belong to the 

Eastern Carpathians (35700 km2), 32 to the 
Southern Carpathians (13300 km2) and 15 to the 

Western Carpathians (21000 km2) (Fig. 6). The total 

length of these 101 ski tracks is about 97.4 km; the  
32 ski tracks from the Southern Carpathians total 33 

km, while the 15 tracks from the Western 
Carpathians is 11.3 km (Fig. 7). It results an 

average length of 955 m for the ski track from the 
Eastern Carpathians, of 1036 m for those from the 

Southern Carpathians and 752 m for those from the 

Western Carpathians. The differences that appear 
between these values are emphasised by a series of 

morphometric characteristics of the relief, but also 
of by social and economical characteristics. 

Thus, the great number of ski tracks from the 

Eastern Carpathians (Table 2) is correlated to their 
very large surface which sums up to about 51% 

from the surface of the Romanian Carpathians, the 

large number of the inhabitants (1.9 mil), of towns 
(38 towns). The Eastern Carpathians have an urban 

network that is denser than the national one, in some 

sectors more than 90% of the population living in 
urbane areas (The Depression of Braşov, the Prahova 

Valley). In this mountain branch there are the towns 
situated at the highest altitudes - Predeal (1040 m), 

Azuga (940 m), Buşteni (890 m), Sinaia and 

Gheorgheni (850 m) where there have been 
developed the most profitable ski domains from 

Romania. The majority of the towns had, for decades, 
a special dynamics - Braşov, Piatra Neamţ, Miercurea-

Ciuc, Gura Humorului, Câmpulung Moldovenesc etc. 
There have also existed, exceptionally, stagnant 

towns because of a narrow functional profile, such as 

Baia Sprie and Cavnic (almost exclusively mine 
towns) that, in the last two decades, tried to vary 

their functions with the help of ski domains. 

Table 2 Technical characteristic of ski domains 

from the Eastern Carpathians 

Eastern Carpathians 2010 

No. ski tracks 101 

Total length (m) 97366 

Average length (m) 955 

The average of the level difference (m) 200 

The average starting altitude (m) 1319 

The average arriving altitude (m) 1020 

The average width (m) 52 

Total area (m2) 5187725 

The average area (m2) 50860 

No. of artificial snow tracks   31 

The length of artificial snow tracks (m)  34219 

No. of tracks with night-illumination wiring  36 

The length of tracks with night-illumination wiring (m) 30707 

No. of tracks with artificial snow tracks and night 
illumination wiring  23 

The length of tracks with artificial snow tracks and 
night illumination wiring (m) 25000 

No. of tracks with funicular railway - teleski 73 

No. of tracks with funicular railway – chair-lift 15 

No. of tracks with funicular railway- cable car 9 

No. of tracks with funicular railway- gondola 7 

No. of tracks with different types of funicular railway 12 

The development of ski domains from the Eastern 

Carpathians was supported by the presence of 
mineral waters which created proper conditions for 

spa resorts (Vatra Dornei, Tuşnad-Băi).  
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Fig. 6:  The total surface of the Romanian 

Carpathian regions 
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Fig. 7:  The total length of the schi tracks 
from the three regions of the Romanian 
Carpathians 

The average length of the ski tracks from the 

Eastern Carpathians (955 m) is a modest one and 
characterises, in general, the Romanian ski tracks. 

This characteristic does not depend on the possibility 
of equipping the mountain relief (this permitting, in 

general, the equipping of ski tracks with lengths 

which are higher than 2000 m), being tightly related 
to the volume of investments made in the 

development of wire transportation systems. Thus, if 
we take into consideration only the tracks from the 

Eastern Carpathians equipped with chair-lift, gondola 

or cable car (a funicular system which is more 
expensive than teleski), one can notice that they are 

fewer in number (21 tracks), with an average length 
of 2175 m, higher than the regional average. 

Analysing the relation between the ski domains 
and the relief on which they are located, one can 

notice an average length of all the 41 ski tracks from 

the area of volcanic mountains of the Eastern 
Carpathians of 761 m, compared with the average 

length of 1103 m characteristic to the tracks from 
the mountain area covered with sedimentary rocks. 

For the tracks situated in the area of volcanic 

mountains characterised by a lofty profile, with step 
slopes, well developed, and conical forms which 

exceed, in some cases, the altitude of 2000 m, the 
average length of 761 m is a consequence of the 

lack of major investments in the wire transportation 
system. In this mountain area, the development of 

ski domains, in the last 20 years, was made only 

with unimportant, local investments (Harghita Băi, 
Mădăraş, Cavnic, Miercurea Ciuc, Băile Tuşnad etc.) 

(Fig. 1). 
The area of the mountains grafted on 

metamorphic rocks, with a massive relief and 

maximum altitudes that exceed 2300 m is 
characterised by the appearance of eight ski tracks 

located in Borşa resort and Cârlibaba town. It is an 
area which, although has an important ski potential, 

was very little developed till present because of its 

location in the central area of the Eastern 
Carpathians, far enough from the big towns situated 

in the extra-Carpathian area. From a climatic point 
of view – the thickness and the duration of the snow 

layer, it is the most favourable area from Romania 

where the ski domains can develop a lot, rendering 
profitable the transportation and accommodation 

infrastructure from the rural areas situated in their 
proximity, but also by the layout of new ski resorts 

situated at altitudes higher than 1500 m in Rodna, 

Maramureş, Suhard, Giumalău and Bistriţa 
Mountains. 

In the area of the Eastern Carpathians, the 
mountains formed on sedimentary rocks occupy the 

largest surface, being located in the Eastern part. 
The relief is extremely varied, being closely 

connected to the geological structure and to the 

petrography. The maximum altitudes excel 2500 m 
(Bucegi mountain group) at the border with the 

Southern Carpathians, encouraging the development 
of ski domains. In this area the most important 

Romanian resorts have developed (Poiana Braşov, 

Predeal, Buşteni and Sinaia). The most important ski 
domain from Romania is situated at Poiana Braşov 

(Postăvaru Massif) with 9 tracks that sum up 14.5 
km length. In this area, there is also the longest 

track from the country, named The Red Road 
(Drumul Roşu), with a length of 4.6 km. On the 

second place there is Predeal resort with a total 

length of the tracks of 10 km. These nine resorts are 
followed by Buşteni, Azuga and Sinaia resorts that 

sum up 17.5 km of ski track. Considering these 
resorts, there can be drawn an area that contains 

Baiu, Bucegi and Postăvaru Mountains where the 

total length of the ski tracks is of 44 km (30% of the 
total length of the ski tracks from the Romanian 

Carpathians). 
In the central area of the Bucegi Mountains, 

there is an ample plateau that favoured the layout 

of some ski tracks at altitudes higher than 2000 m. 
Five ski tracks, considered to be the highest in 

Romania, whose starting point is situated at 
altitudes higher than 2000 m, fall into this category. 

Considering the characteristics of the ski domains 
from this mountain sector: the total length of the ski 

tracks, the total length of the wire transportation 

system, the type of equipment and its capacity of 
transportation, the high altitude where the ski tracks 

were laid out, the accommodation capacity (63% 
from the total capacity of accommodation from the 

Romanian Carpathians), one can notice that in this 

area there is the most developed ski domain from 
Romania. 

In the Southern Carpathians, the average length 
of the ski tracks (1036 m) is close to that of the 

Eastern Carpathians, the ratio between the chair-lift 
and teleski system being 1 to 6 (Table 3). The relief 

was mostly formed on metamorphic, tough rocks, 

the highest altitudes excelling 2000 m. 
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Table 3  Technical characteristics of the ski 
domains from the Southern Carpathians 

Southern Carpathians 2010 

No. ski tracks 32 

Total length (m) 33155 

Average length (m) 1036 

The average of the level difference (m) 210 

The average starting altitude (m) 1556 

The average arriving altitude (m) 1346 

The average width (m) 50 

Total area (m2) 1677375 

The average area (m2) 52417 

No. of artificial snow tracks   5 

The length of artificial snow tracks (m)  3515 

No. of tracks with night-illumination wiring  11 

The length of tracks with night-illumination wiring (m) 10145 

No. of tracks with artificial snow tracks and night 
illumination wiring  4 

The length of tracks with artificial snow tracks and 
night illumination wiring (m) 2715 

No. of tracks with funicular railway - teleski 26 

No. of tracks with funicular railway – chair-lift 6 

No. of tracks with different types of funicular railway 3 

 

The Southern Carpathians (“The Transylvanian 
Alps”) are characterised by a unique mixture between 

massiveness and relative accessibility. The 

massiveness is due to the geological frame that 
intensified structurally and lithologically the most 

massive morphology from the Romanian Carpathians. 
All these three mountain groups that belong to this 

mountain region excel the absolute altitude of 2500 m 
and almost all the subunits of second degree have 

altitudes higher than 2000 m. The relief energy is the 

highest within the Romanian Carpathians, with an 
average value of 750 m, with  inclination of slopes 

varying between 35 and 55o, 25 per cent of the area 
exceeding 1500 m high. These characteristics of the 

relief cause a great frequency of the ski tracks situated 

at altitudes higher than 1500 m, the average value of 
the arriving altitude being of 1346 m, values which are 

clearly superior to the average value of 1020 m, 
characteristic to the Eastern Carpathians (Fig. 9).  

In this mountain region, the development of ski 
domains was not as good as its potential, many of 

the ski tracks being older than 20 years, with wire-

transportation systems with a low capacity of 
transportation (Păltiniş, Straja, Parâng, Muntele 

Mic), an exception to this being the layouts from the 
areas Şugag, Râul de Mori, Gura Râului, Cheile Buţii 

and Rânca where the newer equipments have the 

necessary transportation capacity. The lack of major 
investments in the development of ski tracks from 

the Southern Carpathians is reflected by the small 
number of ski tracks (32) with a total length of no 

more than 33 km (Fig. 7), by the lack of wire-

transportation system (gondola, cable car), and of 
the small length of ski tracks equipped with artificial 

snow-producing machinery and night illumination 

wiring (four tracks with a total of 2.7 km Gura 
Râului, Straja, Râul de Mori and Rânca).  

HConsidering the length of the ski tracks, one 

can notice that the most developed ski domain is 
found in Straja resort (9.2 km), followed by Şugag 

(6.8 km) and Small Mountain (Muntele Mic) (5 km). 
At a greter distance, there is Păltiniş resort (1.6 km) 

and Rânca (1.5 km), together with three rural areas 

that, with minimum investment, managed to equip 
three ski tracks (Râul de Mori, Gura Râului and 

Cheile Buţii). 
In the Transylvanian Alps, a special place is 

occupied by the Făgăraş Mountains where there is 
the highest altitude from Romania (2544 m in 

Moldoveanu Peak) with a great natural potential for 

the layout of the ski domains, but, which,  do not 
have equipped ski tracks so far. In the Fagăraş 

Mountains, there was built, in 1975, the only cable 
car from this mountain area for practising extreme 

ski on the line of Bâlea Valley. 

Though in some statistics from the ski domain, 
Bâlea ski track has a total length of 24 km, these 

lines are not equipped and cannot be considered as 
compatible with the ski domains that are analysed in 

the work. 
The third region of the Romanian Carpathians is 

characterised by a scarce development of ski tracks 

(Table 4). The ski potential is high, with an 
extremely varied relief with prolonged summits with 

plane tops, with large, longitudinal depressions, 
transversal sectors of valleys, and even passes and 

straits, with inclinations of the slopes that frequently 

exceed 35º and high values of the vertical 
fragmentation. Just 1% from this mountain region 

excels 1500 m high, yet this aspect is balanced by 
great quantities of snow, by the thickness and the 

duration of the snow layer. 

Table 4  Technical characteristics of the ski 
domains of the Western Carpathians 

Western Carpathians 2010 

No. ski tracks 15 

Total length (m) 11285 

Average length (m) 752 

The average of the level difference (m) 173 

The average starting altitude (m) 1382 

The average arriving altitude (m) 1210 

The average width (m) 57 

Total area (m2) 615610 

The average area (m2) 41040 

No. of artificial snow tracks   1 

The length of artificial snow tracks (m)  765 

No. of tracks with night-illumination wiring  5 

The length of tracks with night-illumination wiring (m) 3765 

No. of tracks with artificial snow tracks and night 
illumination wiring  1 

The length of tracks with artificial snow tracks and 
night illumination wiring (m) 765 

No. of tracks with funicular railway - teleski 12 

No. of tracks with funicular railway – chair-lift 3 

No. of tracks with different types of funicular railway 0 
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The average length of all the fifteen ski tracks is 

about 752 m, which is less than in the other two 
mountain regions, as a result of the low investments 

made in wire-transportation systems, the ratio 
between the equipment of the chair-lift type and the 

teleski being of 1 to 8 (Fig. 8). 
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Fig. 8: The average length of the three 
Romanian Cartaphian ski tracks 

According to the total length of the ski tracks, on 

Băişoara resort is ranked the first (4.5 km), followed 

by Semenic (3.3 km), together with the ski domains 
from the Nucet, Stâna de Vale and Mărişel towns. 

For the equipped ski tracks from the Western 
Carpathians, the average arrival altitude is about 

1210 m, a hihger value comparing to that from the 
Eastern Carpathians because, in general, the tracks 

are shorter. 

The ski domains from this mountain region have 
a great perspective of development due to their 

proximity to large urban areas, such as Cluj Napoca, 
Oradea, Timişoara or Arad. 

In order to emphasise the degree of 

development of the ski tracks from the Romanian 
Carpathians, we consider that the best indicator is 

the density of ski tracks calculated as the ratio 
between the total length of the ski tracks from a 

certain area and its surface. The average density of 
ski tracks within the Romanian mountainous area is 

about 2 m/km2 . The highest average density of 2.7 

m/km2 is in the Eastern Carpathians, followed by the 
Southern Carpathians, of 2.5 m/km2 and of the 

Western Carpathians, of 0.5 m/km2. 
The ski tracks are aleatory distributed; still,there 

is a higher density around urban areas or tourist 

resorts separated by areas of hundred of sqkm, 
depraved of an kind of equipment. 

The Eastern Carpathians are characterised by a 
greater development of the ski domains from the 

mountain area in Maramureş county (5 m/km2), but 

also in the Southern sector from Braşov (12.2 m/km2) 
and Prahova counties (14.3 m/km2). At the other end, 

there are the mountain domains of Bacău, Vrancea 
and Buzău counties, which, although they cover an 

area of 4100 km2, they have no ski track. The 
mountain domains of Neamţ (0.4 m/km2), Bistriţa 

Năsăud (0.8 m/km2), Suceava (1.9 m/km2) and 
Harghita (2.5 m/km2) counties are less important. 
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Fig. 9:  The average altitude of departure and 
arriving from the three regions of the 
Romanian Carpathians 

In the Southern Carpathians there are greater 

densities of the ski tracks in the mountain areas 
from Hunedoara (8 m/km2), Alba (7.2 m/km2) and 

Caraş Severin (4 m/km2) counties. Small densities of 
ski tracks characterise the mountain areas of Sibiu 

(1.8 m/km2) and Gorj (0.9 m/km2), together with 

the mountain areas of Argeş and Vâlcea, counties 
that do not have ski tracks at all.  

In the Western Carpathians, the mountain area 
of Cluj county has the highest density of ski tracks 

reaching the value of 3.3 m/km2, followed by the 
mountain areas of Bihor (1 m/km2) and Caraş 

Severin (0.8 m/km2). An important surface from the 

Western Carpathians, summing up about 8000 km2, 
represents the mountain area of Alba, Arad and 

Hunedoara counties where there is no skiing 
equipment. 

In the near future, according to the programmes 

that take place on a national level, the density of the 
ski tracks will grow especially in the mountain areas 

where, nowadays, they hold insignificant values, 
such as areas from the Eastern Carpathians (Bacău 

and Vrancea), from the Southern Carpathians (Argeş 
and Vâlcea) and from the Western Carpathians 

(Alba, Bihor and Hunedoara). 

Conclusions 

Compared to the European mountain countries, 

where the winter sports tourism occupies a very 

important place, the Romanian tourism knows an 
incipient stage of evolution with an extraordinary 

development potential, considering the fact that in 
the last few years there has been noticed an increase 

in the interest shown towards the practice of winter 

sports. The approach of the ski domains can touch 
different aspects of study, but we consider that the 

most relevant indicator of the development of ski 
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domains in Romania is related to the total length of 
the ski tracks, which, in 2010, was about 168 km. 

Without any other references to the constituents of 

the tourism infrastructure characteristic to this field 
(wire-transportation network, accommodation 

infrastructure, road infrastructure etc.), one can 
conclude that the Romanian ski domains are 

characterised by under-development. 

Another indicator of the development of ski 
domains is represented by the density of the ski 

network system calculated in reference to the total 
length of the ski tracks from a certain region and its 

surface. For the Romanian Carpathians, the average 
density of the ski tracks is about 2 m/km2, with quite 

important varieties in mountain areas. The most 

developed ski domain in Romania (26% of the total 
length of ski tracks) is located in the area of the 

Curvature Carpathians, in Bucegi and Postăvaru 
Massifs, in Prahova and Braşov counties where the 

density of the ski tracks is 14.3 m/km2, for Prahova 

county, and 12.2 m/km2, for Braşov county. The 
development of this area was initiated and sustained 

during the Communist period with the help of 
mountain resort placement, considered to be of 

national importance due to their high value of the 
total length of ski track - Poiana Braşov - 15 km, 

Predeal – 10 km, Buşteni – 5.5 km, Azuga – 6.5 km, 

Sinaia – 6 km. The main factor that influenced this 
development is in connection to the proximity of the 

capital city, Bucharest, and of several big cities, such 
as Braşov, Ploieşti and Piteşti, cities that provide the 

resorts with a constant and large flux of tourists. In 

the last 10 years, while the Romanian working force 
has been under the influence of globalisation, there 

has been noticed a growing interest in the 
development of the ski domain in other counties too, 

situated far from Bucharest, where there have been 

recorded an increase in the total length of the ski 
tracks up to 37%, which is 62 km. This is the case 

for Maramureş, Suceava, Harghita and Hunedoara 
counties that excel many others where such 

instalments do not exist yet - Bacău, Vrancea, 
Buzău, Dâmboviţa, Vîlcea and Mehedinţi counties, 

where the mountain area occupies about 7000 km2. 

In the years to come, the perspective of 
development of the ski domain is one of great 

importance considering the growing interest shown 
by the Romanian tourists in the practice of winter 

sports, but also the availability of the local 

authorities towards earning European funds in order 
to lay out new ski tracks equipped at European 

standards. For this, there is a National Programme 
of mountain development programme – “Superski” 

in Romania”, that is willing to invest more than 130 
million euros in the development of this domain in 

four different mountain areas of the country (Poiana 

Braşov – Prahova Valley, Parâng – Vâlcan – Jiu 
Valley, Maramureş area and Suceava area. 
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Abstract 

Traveling within the Transylvanian hotels history, we 
discover the persistence of certain stories that even today 
fascinate thousands of guests from all over the world. The 
hotel, as tourist establishment with its main function the 
accommodation, keeps in the urban area, mainly due to the 
commerce development. An argument is the fact that in 
Transylvania, the first hotels have started to function in the 
fair towns: Sibiu, Cluj-Napoca and Brasov, in the central 
area of the city, nearby the fair.  In time, the hotels’ 
functionality has reached another extent. Nowadays, this 
type of tourist establishment can become a tourist sights 
itself. The 21st Century tourist is looking for: values of the 
past, old histories and experiences that the newly and 
modernly built hotels cannot offer because they have not 
had centuries to knit their story. The old hotels of 
Transylvania can be considered resources of cultural 
tourism due to their architecture, their uniqueness and 
persistence in time of their own stories. 
The present study aims to identify the hotels from the 18th 
and 19th centuries from the main towns of Transylvania, 
tourist establishments which can represent important 
tourist resources for the cultural tourism of the studied 
region. 

Keywords: hotel, cultural tourism, tourist resource  

Rezumat. Vechile hoteluri ale Transilvaniei: 
resurse turistice culturale 
Călătorind prin istoria hotelurilor din Transilvania, 
descoperim persistenţa anumitor poveşti care fascinează şi 
azi sute de oaspeţi veniţi din întreaga lume. Hotelul ca şi 
unitate turistică cu funcţia sa principală de cazare, a apărut 
şi s-a impus în spaţiul urban, îndeosebi datorită dezvoltării 
comerţului. Un argument în acest sens este acela  că în 
Transilvania, primele hoteluri încep să funcţioneze în 
oraşele-târguri, în zona centrală a oraşelor, în apropierea 
târgurilor la: Sibiu, Cluj-Napoca şi Braşov. În timp, 
funcţionalitatea hotelurilor cunoaşte o altă dimensiune. În 
prezent, această unitate de cazare poate reprezenta în sine 
un obiectiv turistic. Turistul secolului 21 este în căutarea 
valorilor trecutului, a vechilor poveşti şi experienţe pe care 
noile şi modernele hoteluri construite nu le pot oferi 
pentru că nu dispun de un trecut de secole care să 
construiască propria lor poveste. Vechile hoteluri ale 
Transilvaniei pot fi considerate resurse ale turismului 
cultural datorită arhitecturii lor, a unicităţii lor şi a 
perenităţii poveştilor lor. 
Studiul de faţă îşi propune să identifice hotelurile din 
perioada secolelor al XVIII-lea și al XIX-lea, din 
principalele oraşe ale Transilvaniei, unităţi turistice care 
pot reprezenta resurse turistice de seamă ale turismului 
cultural din regiunea studiată. 

Cuvinte-cheie: hotel, turism cultural, resursă 
turistică  

 

Introduction 

The Transylvanian historical hotels represent 

centuries old cultural heritage left to the actual 
generations. In the past, these establishments used 

to function as cultural centers and social life nucleus. 
Harris (1999) declares that when a building has its 

own biography, it continues to “live” in a certain 

way. The value of these historical structures is 
highlighted not only by the beauty and originality of 

its architecture, but by the history of the location as 
well, and by the stories that come back to life when 

the past events are remembered and told by the 
employees and guests of the hotel. In the 19th 

Century, the hotel turns into a “store window for 

high class society” (Hariton, 2007, p. 10), becoming 
thus the favorite place for organizing the events. 

The historical hotels begin to function in those 
settlements that emphasize the architectural and 

cultural heritage that has been preserved for 

generations. The argument that has favored the 
18th and 19th Centuries hotels as heritage tourist 

resources is linked to their historical and 

architectural values, but also to the events that took 
place in the past and to their guests that meanwhile 

have become illustrious. Built heritage such as 
castles and forts, monuments, historic towns and 

settlements (together with old hotels)   represent a 

different type of tourist resource due to the fact that 
all these buildings are converted for the purpose of 

tourism offering it a higher value. 

Cultural tourism 

Practicing cultural tourism by the existence of 

such hotels as accommodation settlements means 
first of all to create a proper attitude regarding this 

kind of tourist sights. The real tourist attitude 
appears (Breazu, 1976) when the tourist can indeed 
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appreciate what he is offered to admire, when he is 
able to appreciate the sight to its true value, taking 

into account its aspect and its scientific and 

historical sides. A special care is remarkable 
(Mălăescu, 2011) in what concerns the definition, 

estimation and institutionalized preservation of the 
genuineness, to the extraordinary and unique 

characteristic of these structures. Evidently, these 

characteristics are to be found in the eyes of the 
one who looks at the establishments; the cultural 

tourism is perceived in different ways by each 
tourist. Although at its beginnings the cultural 

tourism has been a popular activity among high 
class society in the 19th and 20th Centuries 

(Mălăescu, 2011), nowadays it has turned into a 

common phenomenon. 
According to Smith and Taylor (2006), culture 

can be understood as: 
- general process of intellectual, spiritual and 

aesthetic development; 

- a particular lifestyle, a certain typology of 
individuals, a period or a group; 

- practice of an intellectual but mainly artistic activity. 
Regarding the conceptualization of cultural 

tourism, it is mandatory to underline the differences 
that exist between this type of tourism and the 

heritage tourism that is actually a typology of 

cultural tourism. Smith (2003) assigns to the 
heritage tourism the purpose of interpreting and 

representing the past. The heritage as a concept it is 
in relationships not only with the culture and history, 

but also with the nature, environment and society 

(Richards, 1996). Therefore, the main resource of 
this kind of cultural tourism lies in the valuable past, 

in the history of places, people and events and in 
bringing back the past. When it comes to the built 

heritage, it is necessary to highlight the importance 

of the concept of authenticity which is a prerequisite 
for a historic monument. Heritage means that the 

object or site is the original and not a re-creation or 
facsimile (Hannan and Knox, 2010). Timothy and 

Boyd (2003, p.2) consider the heritage consists in 
“elements of the past that society wishes to keep” 

The cultural tourism represents that form of 

tourism that emphasizes and focuses on turning the 
historic monuments valuable, that brings back to life 

traditions and unveils past experiences. This tourism 
could represent a gateway to a favorable future for 

the tourism in a certain area and to tourism that 

remembers a civilization’s past or the past of a 
place, of a tradition; all these experiences will be 

lived and enjoyed by the tourist. Nowadays when 
people are fighting with the globalized uncertainty, 

the heritage tourism as a form of the cultural 
tourism can bring a bit of security and stability to 

those who are fighting with their own identity 

(Hewison, 1987, Wright, 1985). 

Tourist resource 

“The tourist resources represent the total of the 
attractive elements that involve a territory’s tourist 

possibilities in view of its capitalization, regardless of 
their origin and their relationship” (Dezsi, 2006, p.8). 

When it comes to the hotel establishments, as 

tourist resources with cultural significance, a 
discrepancy from the architectural styles point of 

view and from the structural and cultural promotion 
point of view can be noticed. The tourist resource, 

part of the tourist offer, motivates the tourist and 

facilitates the development of the tourist act, by 
infrastructure and by the tourist ensemble. The 

hotels as component parts of the tourist ensemble 
have the purpose to facilitate the tourist act, but 

their presence in the tourist environment depends 
on the tourist and human potential and its 

capitalization in a certain area.  

The need for accommodation appears as a 
consequence of the commercial cities’ development. 

“In the 17th Century the commercial road from 
Levant to Venice passed through Cluj; in the 19th 

Century until 1848, Cluj had become the center for 

the high class society. Until 1558 there had already 
existed in Cluj four fairs that used to gather 

merchants from far away (Lazăr, 1923, p. 68), 
resulting their need of accommodation”.    

The individualization of the hotel in the urban area 
as tourist resource comes as a result of imposing this 

establishment typology as a source of activity in 

tourism. As part of the tourist offer and as activity 
source in tourism, the hotel can generate an increase 

of the tourist demand, turning this way into a 
destination hotel through its quality, quantity and 

location aspects. The tourist attraction, as concept, 

mainly refers to the emotional side implied by different 
component parts of the tourist potential. Cocean 

(2006) argues that the attractiveness of a tourist sight 
is mainly given by the age, dimension, uniqueness and 

function. Taking in consideration this elements and the 

fact that the hotel as tourist settlement and resource 
can constitute a tourist sight that people can visit, but 

also a cultural tourism generator, the elements that 
can turn an accommodation establishment into a 

cultural/heritage tourist sight can be (fig. 1). 
Through the preservation of the hotels historic 

monument and by inserting them in the tourist 

circuit, the local authorities show not only their 
interest in developing cultural tourism, but mainly the 

respect towards the values of the past, towards the 
personalities of those times and for what they 

accomplished. As heritage attractions, it is necessary 

to keep a balanced relationship between the different 
stakeholders interests and management, the local 

community and the visitors (Williams, 2009). 
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Fig. 1: Appealing elements of the tourist sight 

hotels 

Each and every nation has the duty to pass to 
the young generations’ real values, to induce them 

the respect and the feeling of belonging without 
which they would not be able to cherish the cultural 

heritage.   

Method 

The study is an exploratory one and it follows the 

historic line of the most valuable hotels in 
Transylvania from the 18th and19th centuries, from 

the point of view of the age but also of the 

architecture. The focus is on the present and former 
old hotels of Transylvania which are declared 

historical monuments. The bibliographical research 
has been the first stage of this research, followed by 

shifting on field in order to observe the functional 

stage of each establishment. The cartographic 
representation’s purpose was to realize the 

distribution of these units. Among the hotels that 
were identified and studied, Medieval Hotel is 

outstanding, being the only 5 star hotel in Alba Iulia, 

opened in June 2012 in a building that has 
preserved original architectural elements since the 

18th century. The hotel has also maintained the 
ambiance of those times; it is a historical monument 

building and a true example of historic hotel for the 
tourist region of Transylvania. This hotel, although it 

belongs to the historic hotels category, differs from 

the others hotels, because formely it was a 
storehouse and not a hotel.    

The method of the historical evolution of the 
buildings has highlighted the importance of the 

studied hotels for the city’s cultural life. As a 

standard of the technological evolution, most of the 
times, the hotel used to represent the location 

where a new invention was reviled. The first tourist 
guide book of Transylvania, edited in 1790, used to 

belong to Hochmeister Martin and it draws an 
animated picture of the social and cultural life, but 

also from the architectural point of view. The city of 

Sibiu was pictured this way in the 18th century. It 
can be deducted that those merchants evoked 

within this guide, who came from Wallahia, Wien 
and Budapest, visited not only the fairs in Sibiu, but 

also the ones in Cluj Napoca and Brasov. 

 The 18th-19th centuries 
Transylvanian hotels and their 

stories  

Among the hotels identified as corresponding to 

this historic period (fig. 2), there are two outstanding 
ones – due to their historic evolution, to their 

functionality and due to the different type of 
capitalization – Împăratul Romanilor Hotel from Sibiu 

and New York Hotel (known today as Continental) 

from Cluj-Napoca.  Împăratul Romanilor Hotel 
introduces the concept of hotel on the Transylvanian 

territory and it was the first accommodation of this 
kind. Built in 1555, it first functioned as inn under the 

name of “At the Turkish Inn” (Bonfert, 2007). 
Afterwards, in 1772, it was loaned by Philip Colignon 

from Luxembourg – the forerunner of the hotel 

administration in Transylvania – and transformed into 
a hotel in 1773 under the name that was kept until 

today: Împăratul Romanilor. It used to be frequented 
exclusively by the high class society and considered 

one of the most prestigious locations: “inn provided 

with all the comfort, which truly deserves to be 
compared with the best hotels in Wien and Berlin” 

(Sigerus, Emil, Vom alten Hermannstadt, 
Hermannstadt, 1922, Bd.1, S.133 in – The travels 

Calendar from 1790 by Hochmeister, p. 28).  

At the end of the 18th century and beginning of the 
19th century, when there was an intense activity for 

Sibiu reconstruction, the old hotel was demolished 
and on its place the structure that is functional 

nowadays with the same purpose: Împăratul 
Romanilor Hotel was built in 1895. During the same 

period, in Sibiu, there existed other hotels: H. 

Neurihrer (purchased by the community of the 
Evangelic church on the 13th of June 1899, paying 

69000 guldens, beneficiary Eduard Friedrich), 
Habermann (11, Unirii Square), Melzer (turned into 

Bonfert, 11 Mitropoliei St.), Central Hotel (71, 9th of 

May Square), Royal (2nd Garii Sq.), Schmidt (9 
Blanarilor St.), Boulevard (10 Unirii Sq.), Dacia (41 

Ocnei St.), Gundisch (11 Fish Fair), Krone (11 
Turnului St.), Transylvania (37, Constantei), etc. 

(Bonfert, 2007, p.42). Along the years the hotels 
passed from private property into state property, 

nowadays it is owned by Romans’ Emperor Ltd. 

since 1995. Between 1965 and 1966 the building 
underwent restoration works, but unfortunately not 

the most appropriate ones as it reduced its 
architectural and historical values (Idem). Among 

the most illustrious guests of the hotel we can 

mention Franz Listz, Johann Strauss, Johannes 
Brahms, Joseph the 2nd King of Austria, King Carol 
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the 12th of Sweden, Mihai Eminescu, Ms. Danielle 
Mitterand and it also accommodated two German 

Presidents: Roman Herzog, Karl Carstens and Prince 

Charles as well. This old hotel is not declared a 

historical monument, although it represents the 
beginning of the hospitality industry in Transylvania 

and it can be considered a symbol of Sibiu because 

of its architecture and stories from the past.  

 

Fig. 2: Map including the hotels and former hotels from Transylvania dating back to the 18th 
and 19th Centuries, declared Historical Monuments

New York Hotel (Continental) dates since 1895, 

when it opened under the name of Hotel New York. 
The imposing structure, in eclectic, neo-Baroque style 

with classic elements (Lukacs, 2009), started to be a 
reference point in the cultural and social events in the 

city of Cluj-Napoca, during the 19th century. Initially, 
on the place of the actual hotel there was the National 

Hotel which was demolished in 1894. Since its 

opening, New York Hotel was the favorite meeting 
point of the cultivated men of those times. In 2001 the 

New York Hotel joined the national hotel chain 
Continental, four years later, in 2005, being sold.. 

According to the Commission for Historical 

Monuments, its value is given not only by the structure 
and architecture, but also by its destination. In the 

past 3 years, different cultural events took place within 
the building, aiming at emphasizing the urge to take 

actions in order to protect this historical monument 

that exists on the list of Historical Monuments of Cluj 

county. In 2009, within the hotel, the event “Damaged 
patrimony. Historical monuments on way of 

disappearance” took place, aiming to highlight the 
danger that awaits the historical monuments of Cluj-

Napoca and giving as eloquent example the location 
where the event itself took place. Located in the very 

historic center of the city, the former Continental Hotel 

seems to be looking at the young pedestrians passing 
by, that have not yet discovered the value and the 

story of the old hotel and seems to be asking the 
elderly to reveal the story of a building that today loses 

little by little the hope that someday somebody will still 

open the door, the music will start to play again in the 
ball room and the echoes of the animated 

conversations between cultivated people will be heard 
again.  The comparison between the Împăratul 

Romanilor Hotel and Continental Hotel aims to draw 
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the historic line of the two buildings that have different 
functionality nowadays. Although the hotel from Sibiu 

presents exceptional architectural details, it is located 

in the center of the city and stands as a symbol of the 
city and its guest book is a proof that for more than 

two centuries the hotel was visited by personalities 
that influenced the national and international cultures, 

it is not included on the list of Historical Monuments of 

Sibiu county. On the other hand, Continental Hotel 
from Cluj-Napoca that is shattered because of its 

improper structure for the actual standards of 
classification, it is registered on the list of Historical 

Monuments of Cluj.  
Both buildings represent true symbols of the two 

medieval towns that are rich in cultural tourism 

sights, hence both deserve the consideration they 
are worthy of. Evidently that when drawing up the 

tourist route of the hotels that are cultural sights, 
Continental Hotel as well as the Împăratul Romanilor 

Hotel are relevant through the long history in their 

background, but mostly by the fact of being seen as 
a reference in the history of the city they belong to. 

Numărul 1 Hotel from Braşov city, dating back to 
the 18th-19th centuries, was the place where were 

held the elegant society balls and the Hungarian 
“shariballs” (Puşcariu, 1977). At this hotel the social 

agreements of the high society of the town took 

place. The Official Committee of Information for 
Foreigners, issued “Călăuz al streinului” (Guide for 

the Foreigners), in 1891, a guide which mentioned 
that Braşov had restaurants, small inns and hotels. 

The most important hotels of those times were: 

București Hotel, Number 1 Hotel, Europa Hotel, 
Pomul verde Hotel, Coroana Hotel and Union Hotel 

(apud Rahovan, 2012). Out of this hotels existing  in 
Braşov at the end of the 19th century, only Number 

1 Hotel represent today a historical monument due 

to its antiqueness and architectural value. 
Nowadays, instead of the hotel, at the same 

placethe School of Ethnology Arts can be found. 
 Biasini Hotel from Cluj-Napoca was founded by 

Gaetano Biasini, in 1837; at that moment, the 
building’s function was that of an inn (Pascu, 1974).  

Later, this hotel was mentioned by the writer Petofi 

Sandor, in his travel notes, in 1874 (Busa, 2009). 
Nowadays, the building is on the list of Historical 

Monuments. The present function of the building is 
that of apartments ensemble and shops. 

 Melody Central Hotel, at its launch moment in 

1878, was named Pannonia Hotel, and later Central 
Hotel and accommodated great personalities such 

as: Brahms, Franz Liszt (Lukacs, 2009). Today, the 
hotel has the same function, but a different name: 

Melody Central***; it is included on the List of 
Historical Monuments of Cluj county. 

Regina Angliei Hotel, at present, Transilvania*** 

Hotel dates back in the 17th-19th centuries and it 

also represents a historical monument (The List of 
the Historical Monuments, 2013). 

Bielz (1899) mentioned that in the city of Târgu 

Mureş, there was a famous hotel named 
Transylvania Hotel, a tourist accommodation 

establishment located in Trandafirilor Square, no.45. 
This hotel dates back to the 19th century and today, 

it has another name: Concordia Hotel****. 

According to the field research, this hotel together 
with Hotel Medieval***** from Alba Iulia, represent 

the best examples of historic/heritage hotels from 
Transylvania, with a history that dates back two-

three centuries ago. 

Discussion 

The results of this study do not meet the initial 
expectations, i.e. Transylvania, a tourist region with 

a rich cultural and historical heritage, the place 
where the fair-cities developed and, as a 

consequence, lots of inns and then hotels  

appeared, – will reveal several historical monument-
buildings, former hotels of the 18th and 19th 

centuries. The research has revealed many 
abandoned buildings, but also the ones still 

preserved and valuable, but left in the shadow, after 
all buildings – former and actual hotels that date 

from this period. They all could contribute to 

recreate the ambiance of those ancient times, of 
getting to know our culture by its real and present 

proofs, by visiting these buildings – symbols of the 
cities where they are located.    

The study has led to the identification of very 

important hotels in Transylvania during the 18th and 
19th centuries which nowadays are declared Historical 

Monuments. Even if sometimes the destination of 
some of these hotels was changed, they are not 

capitalized for their full actual potential, they were 
demolished or simply abandoned. Since they are 

registered on the Historical Monuments list, their 

capitalization to the maximum potential should be a 
priority especially for the local and national authorities. 

In order to draw a cultural route of several possible 
historic hotels in Transylvania, a SWOT analysis (Fig. 

3) of this establishment’s typology is necessary.  

There will be mentioned the strengths and 
weaknesses of the chances for the restoration and 

functionality of the 18th and 19th Centuries hotels 
that represent a true cultural heritage for 

Transylvania. 

The List of the hotels from the 18th and 19th 
Centuries which are declared Historical Monument 

(Table 1) shows that out of the 9 identified hotels, 
only 4 buildings still function as hotels, one building 

(The Storehouse or Manutanta from Alba Iulia) 
turned into a hotel Hotel Medieval); meanwhile 

another 4 buildings which, in the past, represented 

famous hotels, lost their function and today are 
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houses, apartment ensembles, shopping centers or 
they are simply in a huge decay, even if they are all 

included on the List of the Historical Monuments.  

 

Fig.3: SWOT Analysis of the 18-19th centuries hotels declared historical monuments, identified 

following the field research 

Table 1. List of the hotels from the 18th and 19th Centuries which are declared Historical 

Monument

Crt. 
no. 

 

Code LMI (List 
of the Historic 
Monuments) 

Name of the 
hotel 

Period of 
construction 

City Address 
historic 

monument 
Today’s function 

1 AB-II-m-B-
00132 

Hotel Medieval 1715-1736 as a 
storehouse(Manu
tanţa) 

Alba Iulia Militari street, no.2 YES Hotel 
Medieval***** 

2 BV-II-m-B-
11426 

Hotel 
Numărul.1 

18th-19th 
century 

Brașov Lungă street, no.1 YES The School of 
Etnology Arts 

3 CJ-II-m-B-07436 Hotel 
Continental 

1895, end of the 
19th century 

Cluj-Napoca Napoca street, no.1 YES Hotel Continental-
building in decay. 

4 CJ-II-m-B-07246 Hotel Melody 16th-19th 
century 

Cluj-Napoca Bd. 21 Decembrie 
1989,no.2 and Unirii 
Square, no.29 

YES Hotel Melody 
Central*** 

5 CJ-II-m-B-07365 Hotel Biasini 19
th

 century Cluj-Napoca Avram Iancu street, 
no.20 

YES Building with 
appartments and 
commercial 
establishments 

6 CJ-II-m-B-07310 Hotel Regina 
Elisabeta 

17
th

-19
th

 century Cluj-Napoca Regele Ferdinand 
avenue, no. 20 
(former Gheorghe 
Doja street, no.17) 

YES Hotel 
Transilvania*** 

7 MS-II-a-A-
15452 

Hotel 
Transsylvania 

19
th

 century 
(information 
based on the 
work of Bielz, 
1899) 

Tg. Mureș Trandafirilor Square, 
no.45 

YES Hotel 
Concordia**** 

8 SB-II-m-B-
12139 

Hotel Bonfert Hotel in19
th

 
century 

Sibiu  Mitropoliei street, 
no. 11 

YES Today the 
Protestant 
Parochial House 

9 SB-II-m-A-
12135 

Hotel Curtea 
Mediașului 

 18
th

 century Sibiu  Mitropoliei street, 
no.7 

YES house 

Source: List of the Historic Monuments of Romania, available at: http://inp.org.ro/monumente-istorice/lista-
monumentelor istorice) 

http://inp.org.ro/monumente-istorice/lista-monumentelor
http://inp.org.ro/monumente-istorice/lista-monumentelor
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It is remarkable that from the nine historical 
buildings, two of them are of national interest, while 

the other seven are of local interest.   

Conclusion 

The analysis of the hotels’ the hotels from the 
18th and 19th Centuries has highlighted the fact 

that, unfortunately, in Transylvania, the concept of 

historical hotel is not well known and the idea of 
providing maintenance for a monument building is 

not being looked at, at least for now, as a solution 
by the local and regional authorities. The situation is 

quite complicated as many of these buildings were 
retroceded and some owners are not willing to sell 

them. On the other hand the hoteliers chose the 

easy way which is to construct new buildings and 
not to restore the old beautiful ones that have an 

important historical value.   
Architectural, cultural and spiritual values still 

exist and are living through these abandoned hotels, 

but their beauty needs to be polished, the dust and 
the carelessness to be washed away. The footsteps 

of the writers, historians, political men, great actors 
and musicians have nearly faded away due to the 

passing time and to the careless people. Culture is 
not limited to loving and respecting the evident 

beauty, but it also means to keep searching for that 

beauty that created unforgettable moments. Local 
authorities as well as regional ones and hoteliers 

need to understand that such monument buildings 
can truly represent a real source of income, as long 

as the planning is done on a long period of time and 

respecting closely certain demands in order to 
restore and to turn functional these old hotels again. 

On the one hand, authorities would assure the 
maintenance of the building and on the other hand 

the hotel owner would be able to gain considerable 
income generated by the popularity of the building; 

popularity that was gained due to the architectural 

value, convenient location and its own story given 
by historic continuity and famous guests.“Historic 

buildings are precious and finite asset, and powerful 
reminders to us of the work and way of life of earlier 

generations. The richness of this country’s 

architectural heritage plays “a powerful part in our 
sense of national identity and in our enjoyment of 

our surroundings” (Worthing&Bond, 2008, p.52 
apud English Heritage, 1997). 
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Abstract 

Over the last few decades, new types of destinations 
appeared in tourism because of the ever growing 
competition and economic restructuring of regions. In 
some cases such places became attractions which were 
considered ugly and unattractive earlier.  
As part of this process, industrial tourism was also 
strengthened. This means that former or still operating 
factories and other industrial facilities have become tourist 
destinations. This paper reviews the conceptual framework 
of industrial tourism and presents the main trends in it. 
We also analyse the possibilities for industrial tourism 
development in Hungary. The study is based on qualitative 
and quantitative content analysis of homepages. We 
investigated homepages of travel agencies, local and 
regional municipalities and companies to find out whether 
they see possibilities in industrial tourism or not. 
According to our results, Hungary despite the existence of 
rich industrial heritage and still operating factories, 
industrial tourism is underdeveloped in.  
 
Keywords: tourism, Hungary, deindustralisation, industrial 

tourism 

Rezumat. Turismul industrial – tendințe și 
oportunități 

În ultimele decenii, au apărut noi tipuri de destinații 
turistice ca urmare a unei competiții tot mai strânse și a 
unei economii în schimbare a regiunilor. În unele cazuri, 
unele locuri, care anterior erau considerate urâte și 
repulsive au devenit atracții turistice. Ca parte a acestui 
proces, s-a afirmat și turismul industrial. Asta înseamnă că 
fostele fabrici sau cele care sunt încă funcționale au devenit 
atracții turistice. Lucrarea de față prezintă cadrul 
conceptual pentru turismul industrial și discută 
principalele tendințe ale acestui sector. De asemenea, sunt 
analizate posibilitățile pentru dezvoltarea turismului 
industrial în Ungaria. Lucrarea se bazează pe studiul 
calitativ și cantitativ al conținutului paginilor web, în urma 
analizării site-urilor web ale agențiilor de turism, 
autorităților locale și regionale și ale altor companii pentru 
a afla în ce măsură acestea consideră că există vreo 
posibilitate pentru turismul industrial. Conform 
rezultatelor acestui studiu, Ungaria, deși dispune de un 
bogat patrimoniu industrial, și fabrici încă viabile, nu are 
dezvoltat turismul industrial.   

Cuvinte-cheie: turism, Ungaria, dezindustrializare, 

turism industrial  

 

Introduction 

Because of the ever increasing competition and 

the economic restructuring of regions new forms of 

tourism and new types of destinations emerged in 
the last few decades (Aubert – Berki 2007, Lengyel 

2001). In some cases, places and facilities which 
were considered ugly and unattractive earlier, drew 

significant attention and became popular tourist 

destinations. 
The growing importance of industrial tourism is 

part of the above mentioned process. In the case of 
industrial tourism, former or still operating industrial 

facilities (e.g. factories, mills, forges, etc.) and 
related buildings are becoming attractions. These 

attractions can form clusters which are based on 

industrial regions – therefore, they can cover large 
territories. Industrial tourism is often related to 

deindustrialisation: it occurs in regions where jobs 
disappeared and local economy is in crisis because 

of the collapse of the former industrial activities. 

Therefore, industrial tourism means not only a new 
form of tourism but it can be a tool for enhancing 

well-being and quality of life and also can contribute 

to the successful economic restructuring.  
In this paper we draw up the main tendencies 

and opportunities of industrial tourism. In addition, 

we also present the situation of industrial tourism in 
Hungary, concentrating on the supply side of it. 

Methods and data 

The study is based on the content analysis of 

internet homepages. This method is widely used in 
the analysis of tourism because the role of the 

internet as an information source is more and more 
important. Growing number of tourists use it for 

gathering information about the possible 
destinations and the supply side of tourism 

considers internet as one of the most important 

medium of their marketing.  
Various types of web pages were analyzed: 

 homepages of tourist agencies; 
 homepages of companies (from sectors in 

which the appearance of industrial tourism is likely 

based on international literature); 
 homepages of municipalities and regions. 

mailto:borosl@geo.u-szeged.hu
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During the research we analyzed web pages from 
Hungary and from other countries as well. 256 web 

pages were analyzed altogether. No in-domain 

searches or filtering were applied; we analyzed all 
subdomains of the homepages. Based on pre-defined 

criteria we examined the web pages searching for any 
reference of industrial tourism. If industrial tourism is 

mentioned what is the attraction? Which industrial 

sector is related? How much are the industrial 
attractions emphasized in the tourist offer? 

It is important to mention that we did not aim to 
create a full database of the supply side of 

Hungarian (or Central European) industrial tourism. 
We only wanted to draw up the main tendencies. 

The concept and relevance of 
industrial tourism 

According to a widely used definition, industrial 

tourism is based on former or still existing 

production (manufacturing or other). This activity 
can have various forms such as industrial heritage 

tourism or scientific parks etc. 
From a different point of view, industrial tourism 

means that objects which were created not for being 
attractions (and in some cases it is not their primary 

function in the present) became tourist destinations. It 

means that sometimes the production itself can be a 
part of the attraction. However, the term, „industrial 

tourism” is a bit misleading because not only industrial 
activities and facilities can become attractions in this 

type of tourism, but all kinds of economic activities and 

buildings. Visiting agricultural facilities or service 
centres also can be defined as industrial tourism, 

according to literature (Otgar et al. 2010). 
Industrial tourism can have various benefits but 

maybe the most important ones are strengthening 
the image of the region and contributing to public 

relations activities. In the case of dangerous or 

environmentally hazardous facilities (such as power 
plants) this function can have a particular 

importance. Tourism can help the residents feel 
safer about the industrial activities near them as 

well. Information transfer and learning are also 

important motivations for developing this type of 
tourism – to this end, governments and local 

authorities also tend to support industrial tourism 
(e.g. through the construction and maintenance of 

scientific parks or interactive knowledge centres). In 

most cases interactivity is the key to transfer 
knowledge (Soyez 1986, Barta – Czirfusz – Kukely 

2008, Boros – Garamhegyi 2009, Otgar et al. 2010). 
In addition, tourism can help companies to 

enhance their performance in their main activities 
(i.e. production). That is why several companies use 

industrial tourism to build and enhance brand 

loyalty. Visitors get familiar with the production 

process which boosts their confidence in the product 
– therefore, it increases the chance that they would 

buy it again. By getting familiar with the company 

and its activities the visitors can even become future 
employees, while those who are already employed 

at the firm can become more committed and loyal 
because tourism highlights the importance of their 

work. It is also important that tourism offers 

additional income for companies. 
Industrial tourism can contribute to the development 

of the whole region in several ways. Because of the 
deindustrialisation and tertialisation, and the global 

restructuring of economy former prosperous regions 
have to find new ways for their development. Their 

former manufacturing, mining and other industrial 

activities can offer an answer to this challenge, since the 
identity and built heritage of these areas are closely 

associated to industry. The closed factories can be 
revitalized for new activities: cultural and heritage 

tourism, or creative industries (Hospers 2002). 

Improving tourism offer enhances the competitiveness 
and attractiveness of the above mentioned regions. 

Furthermore, industrial tourism can accelerate the 
restructuring process through the enhanced image and 

the creation of new jobs (Soyez 1986). 
Besides trends on the supply side, the changes of 

demand side also contributed to the growing 

popularity of industrial tourism. In recent years the 
need for new and unusual destinations grew 

significantly. Furthermore, active tourism gained 
popularity as well (Michalkó 2007; Puczkó, Rátz 

2005). These processes are interlinked with the 

transformation of declining industrial regions where 
new economic activities are developed for tackling 

the economic problems (Harris 1989, Kiss 2010, Pál,  
Boros 2010, Otgar et al. 2010).  

From the practical point of view it is important to 

highlight that several difficulties can hinder the 
development of industrial tourism. One of the most 

important problems is the lack of funds since the 
potential destinations are often located in crisis hit 

regions characterized by declining income, severe 
economic and social problems etc. Moreover, companies 

want to keep their business secrets; therefore, they are 

not open to visitors (Otgar et al. 2010).  
Lack of experiences can cause problems as well 

as does the bad image of manufacturing. Last, but 
not least the lack of cooperation and weak 

cooperation links between possible actors can also 

compromise the development of industrial tourism. 

Global trends in industrial tourism 

Industrial tourism is not a new phenomenon: 

factory visits are possible since decades (e.g. breweries 
opened their gates to the public or the Peugeot car 

company has been organizing study tours in their 

factories since the 1930s). But their growing popularity 
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and spreading was not experienced before. The 
interest towards these destinations grows especially in 

Europe. New sectors, facilities and regions are 

becoming the part of this process, for example power 
plants or high tech factories (Soyez 1986, Otgar et al. 

2010, Zhang – Lei – Li 2010). 
As we mentioned earlier, industrial tourism was 

introduced in food industry, breweries and the 

production of luxuries. One of the first examples was 
the Jack Daniel brewery in Lynchburg, USA. This 

company accepts visitors from the very beginning. 
Breweries are still popular destinations throughout the 

world; in Scotland for example numerous tourists visit 
the famous scotch-making breweries (McBoyle 1998). 

In addition, vineyards and breweries are popular in 

Italy, Spain, Germany, the Czech Republic and 
Hungary as well (Gyuricza 2008, Michalkó 2010, Van 

Westering – Emmanuelle Niela 2008). The production 
of national products often becomes an attraction 

because this process is an element of national identity, 

too. For example, cheese making has become 
attraction in France. Candy factories are particularly 

popular: Cadbury World in Birmingham has about 500 
000 visitors per year – this means that the factory is 

the most popular attraction of the city (Otgar et al. 
2010). In a candy factory located in Moscow visitors 

have to book their places months in advance. 

Power plants accept tourists to enhance their 
image, to disseminate knowledge on power 

production and to present the environment friendly 
and risk free character of their activities. Moreover, 

the plants with special or extravagant architecture 

and/or technology are also popular among visitors 
(e.g. Hoover Dam in the USA, the tidal power plant in 

France – this latter is the most visited industrial 
destination in the country). In Lombardy, Italy, there 

is a thematic route named “The route of energy” 

which connects the power plants of the area. 
The Ruhr Region which is one of the most 

important industrial concentrations in Germany has 
developed its industrial tourism as part of the 

structural changes of local economy. Several mines 
and factories got new functions and became 

attraction, presenting the former industrial activities 

(Bangstad 2011, Hospers 2004). Landschaftpark in 
Duisburg (Photo 1) is one of these developments: it 

was an industrial site until 1985 with serious 
environmental impact. During the recultivation, 

playgrounds, parks and public spaces were formed 

and the former steel mills can be visited as well. 
Oberhausen the former gas container named 

Gasometer became a cultural centre with exhibition 
spaces and a viewpoint with outstanding panorama.  

Culture is also an important element of the 
redevelopment of Zollverein coal mine in Essen, 

which is enlisted on the World Heritage list of the 

UNESCO. There are about 3500 industrial heritage 
sites in the region altogether - many of them are 

part of the Route of the Industrial Culture (Mader 
2003). In the case of Germany it is important to 

highlight that the Autostadt in Wolfsburg is one of 

the most visited industrial attractions with more than 
2 million visitors per year. The facility was opened in 

2000 as a result of a 430 million euro investment. 
Its unique architecture and functional diversity made 

Autostadt a new city centre themed around the 

automotive industry. Car exhibitions, drivers’ 
trainings and the presentation of Volkswagen car 

production are among the main attractions here 
(Otgar et al. 2010). 

 

Photo 1 Landschaftpark in Duisburg (photo by 

Lajos Boros) 

In Alsace industrial sites are enlisted among the 

heritage sites and industrial tourism is emphasized by 
the regional tourist offer. Its main foci are the former 

oil and steel industry and the still functioning beer 

production (Bangstad 2011). As the result of the 
deindustrialisation processes, industrial tourism gains 

momentum in Wallonia, Belgium as well. The regional 
tourist agency dedicates a special web page to 

promote industrial sites as destinations. Their guiding 

principle is that industrial past should not be forgotten 
or denied even if there is a bad image attached to that 

and it caused several environmental problems. 
To promote industrial tourism an Interreg project 

called European Route of Industrial Heritage (ERIH) 
started in 2002 with members from United Kingdom, 

The Netherlands and Germany. The main aim of the 

participants was to build an international network 
which can contribute to the development of 

industrial tourism. Their core activities were cross 
marketing, training and knowledge transfer. The 

project ended in 2007 but the network still exists, 

therefore, it can be said that it reached its main goal 
and helps to create a new tourism brand based on 

the rich industrial heritage of the regions concerned. 
There are developments outside North America 

and Western Europe too: for example, Russia, which 

has a rich industrial heritage, also plans to invest to 
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enhance the attractiveness of manufacturing 
facilities. There are travel agencies in Russia 

specialised to industrial tourism. The spatial pattern 

of these activities is strongly concentrated: Moscow 
and its neighbouring regions have a dominant role, 

but the government plans to strengthen industrial 
tourism in Ural region and Siberia, too (Error! 

Hyperlink reference not valid.. 2013). 

In Japan industrial tourism became trendy a few 
years ago. It is named kojo moe (Factory Infatuation) 

in Japanese. In kojo moe industrial facilities are not 
appreciated because of the past but because of their 

aesthetical value: according to Japanese industrial 
tourists, the plants and factories are beautiful. In some 

cases industrial tourism has made the development of 

the local tourism possible. For example, in Kawasaki 
the local government unsuccessfully wanted to 

strengthen tourism for decades but kojo moe 
increased the number of visitors. The government also 

reacted to the new trends: they submitted a proposal 

in which they made it possible to suggest functioning 
industrial sites to the World Heritage list. 

Former or still functioning mines can become 
destinations as well. These sites can be interesting 

because of the extent of the transformation of nature 
(e.g. open-pit mines) or their historical relevance (Rudd 

– Davis 1998, Cole 2004). Cerro Rico in Bolivia was one 

of the biggest and most important silver mines in the 
World between the 16th and 18th centuries. The mine 

had a significant role in the emergence of slave trade 
because the conditions of mining caused significant 

death toll among Indian workers.  

The above mentioned examples prove that 
industrial tourism is gaining importance throughout 

the World and there is a real market opportunity in 
association to former or still operating factories, 

power plants and mines. All kinds of industrial 

activities can be involved in industrial tourism. 
Furthermore, not only declining industrial regions 

have possibilities but prospering countries and 
regions can also diversify their economies through 

industrial tourism.  
The effect and importance of industrial tourism 

depends mostly on the uniqueness of the attraction: 

the more unique objects can attract lot of visitors, 
generating significant income and enhancing local 

competitiveness. But industrial tourism seems to 
have little impact on local and regional employment: 

this is one of the main obstacles regarding the 

preservation of manufacturing heritage and the 
development of industrial tourism (Hospers 2002, 

Conesa et al. 2008). 
According to European experiences, it is not 

necessary to invest significantly into industrial 
tourism (e.g. destination development) to attract 

large number of visitors – but in some cases huge 

investments also occurred in industrial tourism 
(most notable example is the Autostadt). However, 

the role of human resources is important; since the 
destinations’ original function is not tourism, they 

have no experience in hospitality. Therefore, some 

investment in human resources (i.e. hiring new 
employees or re-training current ones), marketing 

materials and visitor facilities are needed and the 
reorganization of the company (i.e. establishing a 

division responsible for company visits) can be 

helpful as well. Those companies tend to invest 
more (and develop better quality visitors services) 

into industrial tourism which aim to enhance their 
image and public relations (Otgar et al. 2010). 

Market segmentation can also help the success of 
industrial destinations but it is not unusual to aim at 

a very broad audience (e.g. Shanghai Industrial 

Tourism Promotion Centre). Four particularly 
important segments can be highlighted: i, those who 

seek adventure, new and/or unusual destinations 
(mostly young and well educated people); ii, those 

who are interested in the product of the company 

(i.e. potential car buyers at Autostadt in Wolfsburg); 
iii, opinion makers who have influence on other 

actors, decision makers; iv, students and those who 
want to gain knowledge about technology or about 

the company and its products. According to Otgar et 
al (2010) public bodies aim broader audience than 

companies do. 

Industrial tourism in Hungary 

Hungarian tourism is dominated by “nice” and 
“attractive” destinations as well as global industry 

(Csordás 2000). Thus, industrial facilities are rarely 

considered as possible destinations – because these 
are labelled as ugly and unattractive places. 

However, the experiences presented earlier highlight 
the possibilities of developments of tourism in 

industrial regions. 
In the course of the research we analysed 256 

homepages operated by companies (e.g. Audi, 

Suzuki, Gyermelyi, Unilever), industrial heritage sites 
(e.g. water mills, furnaces), development agencies, 

local and regional authorities (e.g. Budapest, 
Northern Hungary), and travel agencies (e.g. IBUSZ, 

TUI, Best Reisen). Our aim was to survey the online 

presence of industrial tourism in Hungary; how it 
appears on the supply side of tourism.  

Based on our analysis of the supply side, 
industrial tourism is barely present in Hungary. 

Neither the companies nor the travel agencies or 

regions highlight this type of tourism. Moreover, 
when industrial tourism is presented as an option it 

is an unorganised activity in most cases. At the 
same time, several towns offer industrial heritage 

among their places of interests.  
The term itself “industrial tourism” was not used on 

the analysed websites, while only a few homepages 

mentioned thematic routes. In the case of companies 
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which can be involved in industrial tourism according 
to the European experiences, we also analysed the 

homepages of the settlement concerned and that of 

the region as well. We found that the links between 
municipalities and companies are weak; in such cases 

when the company itself offered possibilities for visits 
the municipalities did not mention anything about it – 

and vice versa. This leads to the conclusion that the 

actors of supply side do not act together, which 
weakens the efficiency of marketing and their co-

operation could and should be strengthened. 
We analysed the homepages of companies from 

those sectors which are popular in industrial tourism in 
Western Europe and the United States (N=106). Only 

about 20% of the analysed companies offered tourism 

related opportunities. The programs offered are not 
considered as separate attractions but as supplementary 

parts of organised company visits or other kinds of 
programs (e.g. culinary tourism). Surprisingly, while 

automotive industry and science parks are popular 

destinations in several countries, in Hungary these kinds 
of facilities rarely take part in industrial tourism – at least 

according to the analysed homepages. On the other 
hand, food industry seems to be quite active in tourism, 

especially in the case of consumer goods and alcohol 
production (beer, wine, palinka). The few operating 

porcelain manufactures also provide possibilities for 

visiting the company and their touristic activity is quite 
similar to that of the Western European manufactures. 

The infrastructural elements of the landscape (bridges, 
viaducts) are usually available for visits but these are 

only highlighted in the homepages of municipalities 

while the operators of these objects do not present 
them as attractions. We also analysed the importance of 

industrial tourism on those homepages which mention 
any kind of industrial attraction. If there’s an occurrence, 

then industrial tourism is an important part of the 

marketing activity and it is a highlighted element of the 
offer. However, the graphic design and style of these 

web-pages vary. Some of them have simple factual 
design concentrating on facts regarding the destination 

concerned, while other ones use colourful and inviting 
design – i.e. there are no clear trends (or widely used 

“best practices”) in the design. 

The number of industrial heritage sites is high and 
contrary to the above presented facilities their owner 

or operator considers them as attractions. This 
category includes museums and relics of agrarian and 

industrial activities (blacksmith shops, forges, 

windmills, water mills etc.). They all have in common 
their medieval origin which suggests that developers 

and other important actors of tourism offer do not 
consider modern-era facilities attractive. A very few 

factories from the dawn of modern manufacturing or 
the socialist era belong to the Hungarian industrial 

heritage – most of them are mining-related. Our 

findings raise an important question: are the industrial 
heritage sites parts of industrial tourism or not? 

According to the definition presented above they are, 
but the socio-economic goals of this type tourism could 

be achieved through a better involvement of more 

recent or contemporary factories. 
Industrial attractions are presented more often 

on the homepages of municipalities and regions 
than those of the companies but the term “industrial 

tourism” is not even once used. They focus on 

former companies, industrial heritage and museums, 
but these kind of offers are only a small part of their 

whole tourist offer. We have not found any 
settlement which developed its tourism based on its 

industrial background. Even industrial towns such as 
Paks prefer to emphasise other types of attractions 

(the Duna River, recreation, gastronomy, festivals) 

and the nuclear power plant only represents a 
supplementary offer. (We assume that tourism and 

place marketing experts did not find energy 
production and the plant attractive.) 

The municipal homepages offered very little visual 

content on industrial tourism and hyperlinks to other 
pages. According to their development documents 

most of the towns, counties and regions have not got 
developments plans for industrial tourism – excluding 

the municipalities of Miskolc, Százhalombatta and 
Northern Hungary Region. This latter organises 

thematic routes to present its industrial heritage.  

 

Fig. 1 The Route of Iron Culture (edited by 
Gábor Dudás) 

We found only one travel agency specialised on 
industrial tourism (Lemwig Travel) which offers 

environment protection-related company visits to 

Denmark. However, industrial destinations are present 
in several travel agencies’ (11 agencies in our sample) 

offer but they do not mention these as industrial 
tourism. The above mentioned destinations are not 

fundamental parts of the offer; in most cases they are 
related to heritage tourism or gastronomy. In addition, 

automotive industry is also presented among 

destinations but all of them are foreign-owned factories 
(therefore, as new developments, they are not part of 

industrial heritage). Some of the portals (e.g. Heritour, 
Nordtour) offer thematic routes based on industrial 

heritage. But in this case we also experienced the 
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problems of missing links: for example Heritour offers 
the Route of Industrial Heritage with Ajka as one of the 

key destinations. However, the municipality of Ajka does 

not mention this route at all. Nordtour Agency suggests 
the Route of Iron Culture (fig. 1) in which it presents the 

industrial heritage of Northern Hungary (main elements: 
Miskolc – Telkibánya – Rudabánya – Ózd – Salgótarján) 

but the homepages of the towns concerned have no 

information about this route or industrial heritage 
tourism. 

It is worth to briefly present some cases to 
illustrate the interaction between companies and 

places and to present some paths of Hungarian 
industrial tourism as well. 

Audi factory in Győr is one of the most attractive 

and well-known industrial destinations. It offers 
company visits on the company webpage: the visitors 

have to book their place in advance. The page is well 
structured with appropriate information and images. 

The municipality and IBUSZ travel agency also offers 

this destination on their homepages.  
The nuclear power plant in Paks is also an 

attractive facility which aims to enhance the image 
of nuclear energy production. To this end they 

operate a museum, have a demonstration area and 
they offer guided tours in the power plant. The fact 

that the facility has 25-28 000 visitors per year 

shows its popularity. Paks’ city marketing counts on 
the plant but there are further possibilities to 

strengthen the role of the plant in place marketing. 
Herend, which is well-known because of the 

porcelain manufacture, emphasises the industrial 

destination on the municipality’s homepage: on the 
opening page visitors can choose whether they want to 

read about the town or the manufacture. This was the 
most integrated co-operation between company and 

municipality amongst the cases we analysed. The local 

tourism offer and the industrial attraction are 
intertwined. The homepage is extremely appealing: 

virtual tours, webcams, images and information are all 
available on this well-structured and stylish page. 

There are many places in Hungary where industrial 
tourism could be developed, but it is not utilised 

enough. Miskolc is one of these places; the town has a 

rich industrial past but it is barely used in the tourism 
offer – despite the fact that Miskolc is the part of Route 

of Iron Culture. Nevertheless, some positive steps were 
taken, in the last few years: for example recent 

development documents suggest a thematic route 

named “Our industrial heritage”. In addition, a new 
homepage was created in relation to an EU funded 

project entitled Central European Industrial Heritage, in 
which Miskolc is the only Hungarian partner. The 

project is targeted towards those who are interested in 
cultural tourism – it illustrates how unfamiliar the term 

“industrial tourism” is in Hungary. 

Another underutilised industrial heritage is that of 
Salgótarján in Northern Hungary where relics of 

industrial capitalism and socialist era are present at 
the same time. The majority of former industrial 

activities ceased because of the crisis after the 

change of regime and most of the factories closed 
about 20 years ago. The closed facilities (factories, 

minds) could be the basis of the development of 
industrial tourism. The town has a museum to 

present the history of mining which is located in the 

original tunnels of the mine (Horváth – Csüllög – 
Karancsi 2012). But this museum is not promoted 

enough: the homepage of the local municipality does 
not even mention it. However, there are attempts to 

use local industrial heritage better. A few years ago a 
festival was organised around the topic of mine 

monsters (the term mine monster also means ugly 

person in Hungarian) and a memorial was also 
erected in the town centre to commemorate the 

former mining. In relation, an initiative called “Mine 
under our feet” started, aimed to enhance local 

knowledge about the past of Salgótarján. There are 

plans to develop the Mine Museum but without 
sufficient marketing activity visitors would not have 

information about it. Therefore, Salgótarján should 
use its homepage to spread information. 

There are numerous towns where the local past 
could be a basis of industrial tourism, but it is not 

capitalized yet. Usually these settlements have 

several serious socio-economic problems which 
development policy should deal with. Therefore, 

industrial tourism would not be enough to foster 
local economy, but based on Western experiences it 

can be a useful alternative and supplementary tool 

for economic development. 

Conclusion 

Based on international experiences, industrial 

tourism is a good example of unusual attractions 
and proves that not only nice and aesthetic objects 

can become destinations. These examples also 

highlight that not only the demolition or complete 
rebuilding and functional change (e.g. loft living, 

commercial use) can be the solution for the 
utilisation of old industrial facilities. It is important 

because factories built in the 19th century or earlier 

often represent architectural values beyond their 
historic meanings. The same can be said about 

machinery as well: many of them were milestones in 
the history of technology. Thus, industrial tourism 

can contribute to heritage protection, too, helping to 

strengthen local and regional identities.  
According to our results, nowadays industrial tourism 

is not a highlighted element of Hungarian tourism offer. 
However, because of the industrial heritage of the 

country and the still operating factories, there are 
possibilities to enhance industrial tourism in Hungary. At 

the present time we do not have information about 

demand side: are Hungarian tourists interested in 
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former and still operating industrial facilities? The next 
steps of our research will focus on this question, aiming 

to present a broader picture of the possibilities in 

Hungarian industrial tourism. 
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