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1. Introduction

Looking at the current situation of the Danube Valley, one finds 
it strongly affected by human activity, by the diversification and 
increase of man’s pressure, as well as by the extreme manifesta-
tions of climatic and hydrological factors. Therefore, securing 
the area’s sustainable development means necessarily to proceed 
with analysing past and present land use changes, simulate 
future changes, identify underlying factors, management policies 
and estimate consequences. 

The Danube River, basically the Pan European Transporta-
tion Corridor VII, is one of the most important communication 
water ways in Europa. In view of it, the Danube is a “River 
of European Expansion” and a promoter of the European 
Union’internal development (Bălteanu et al. 2013). The Danube 
Strategy introduced by the European Union demonstrates the 
role of the Danube for the territorial development of the riparian 
countries and for regional cooperation.

The Romanian Danube Valley, particularly the Danube Flood-
plain, has been a topic of discussion of many interdisciplinary stud-
ies of the environment-society interactions at different spatial and 
temporal scales (natural and technological hazards, community 
vulnerability to extreme events, geographical and socio-economic 
analyses, etc.): The Geography of the Romanian Danube Valley 
Sector (1969, coord. V. Mihăilescu); Romania. Space, Society, Envi-
ronment (2006, coord. D. Bălteanu); A Geo graphy of Romania, 
vol. V (2005, coord. Posea et al.); Antipa 1910; Vâlsan 1915; Coteţ 
1957; Dumitrașcu 2006; Marinică 2006; Enciu 2007, etc. Some 
interdisciplinary studies over the past few years have also been 
conducted under different national and international projects 
focussed on the investigation of flooding, sedimentation, contami-
nant history and climate hazards in the floodplains of the Lower 
Danube River in Romania: ROBUHAZ-DUN (www.robuhaz-dun.
eu), SEE-DANUBE Floodrisk (www.danube-floodrisk.eu), Enviro-
GRIDS (www.envirogrids.net), ECLISE (www.eclise-project.eu), 
GLOWA-Danube (www.glowa- danube.de/de/home/home.php), 
CC-WarterS (www.ccwaters.eu). These studies deal also with 
some aspects of land use changes at local or regional level.

Since a complex study of land use changes throughout the 
Romanian Danube Valley has not been undertaken as yet, the 

region’s sustainable development makes this approach impera-
tive now. Current land use in the Danube Valley is the outcome 
of the territory’s geological and historical evolution, major 
changes being dated to the latter half of the 20th century. They 
were produced by the action of natural factors (climate, the evo-
lution of the Danube and its main tributaries, etc.), but primarily 
by human action which played an essential role in shaping the 
present-day landscape (Fig. 1).

Old cartographic documents, topographic maps and CORINE 
Land Cover database is an important documentary source, which 
help us reconstitute and analyse historical land use changes, 
as well as construct a land cover account. These results may 
be a starting point for new interdisciplinary studies and the 
simulation of future land use changes under different demand 
scenarios.

2. Objectives

The aim of this study has been to assess changes in the land use 
and land cover pattern of an area where the geographical land-
scape has suffered deep-going man-made changes when farm-
ing land was been extended. The authors have reconstructed 
the land use and land cover pattern for a period of almost one 
hundred years (1912–2006), with highlight on the thresholds of 
this evolution that was to modify both the rate and direction in 
which the Danube Valley landscapes were to evolve. The study 
is based on the geo-statistical assessment by querying and analys-
ing the geospatial data obtained from the assessment of land use 
dynamics. The results have been quantified into several indica-
tors that designate the amplitude, spatial distribution and major 
land cover flows within Local Administrative Units (LAU2) and 
in major relief units.

3. Study area

The Danube Valley has an important historical, cultural, economic 
and geopolitical role in Europe. Since ancient times, the high 
physical and geographical potential of the Lower Danube Valley 
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Fig. 1 — Land-use changes in the Greaca Lake area: the Danube flood-prone zone and the Greaca Lake (left — photo Gr. Antipa, 1910), present-day situation following damming works 
(photo 2014).
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Fig. 2 — The Romanian Danube Valley: location, Local Administrative Units (LAU2), and relief units.

Fig. 4 — Land use/cover along the Romanian Danube Valley over 1912 and 2006. 
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sector (the Romanian Danube Valley) has proved favourable to 
the development of human settlements and economic activities.

Currently, the area hosts 254 administrative-territorial units 
(LAU2), more precisely 27 towns and 227 communes with 
some two million inhabitants. Settlements are spread out oddly, 
depending on the physical-geographical, historical, social and 
economic factors. The largest settlements lie close to the Danube 
River and on the edge between the floodplain and the terraces. 
Their economic functions have turned them into polarizing cen-
tres of the study area: Galaţi, Brăila, Călăraşi, Giurgiu, Drobeta-
Turnu Severin.

The study-area lies in the south and south-eastern part of 
Romania. It represents a distinct morpho-hydrographic unit with 
varied landforms falling into two thoroughly different geographi-
cal regions (Mihăilescu, 1969): (1) the Danube Defile and the Iron 
Gate, formed in the mountain region between the Carpathians 
and the Balkans and (2) the lowland Danube Valley dominated 
by plain and floodplain units.

The Romanian Danube Valley features a great diversity of 
landscapes, with lots of protected areas (including national 
parks, natural parks, SCI-Sites of Community Importance and 
SPA-Special Protection Areas) amounting to 571,588 hectares, 
out of which 35% are fully or partly overlapped by national or 
natural parks: the Iron Gates Natural Park, Mehedinţi Plateau 
Geoparc, Comana Natural Park, the Small Wetland of Brăila 
Natural Park, the Lower Floodplain Natural Park, Măcin Moun-
tains National Park, and the Danube Delta Biosphere Reserve.

All of the study area, nearly 800 km length and a total sur-
face of 2,237,801 hectares, extends on five major relief steps: 
the floodplain (32.5%), the plain (47.6%), the piedmont (2.9%), 
the plateau (10.8%) and the mountain (6.2%) (Fig. 2). Among 
them, the Danube Floodplain stands out by the magnitude and 
intensity of land use changes over a short period of time.

Land use and land cover pattern. The drivers of natural and 
socio-economic conditions, as well as the altitude steps of relief 
account for the variety of land uses, larger farming lands in the 
plain and floodplain regions and forestlands in the mountain 
and hillsides.

The area occupied by each land use and land cover category in 
the studied years, as well as the gains and losses in the two study 
periods are seen in Figure 3. Significant disparities are found 
between the years 1912 and 1975, in that the areas covered by 
inland marshes and water bodies diminished (by some 85% and 
45%, respectively) through the expansion of agricultural land, 
arable in the main (by ca. 23%) after the Danube Floodplain had 
been dammed.

However, the areas cultivated with permanent crops were 
extended (by ca. 160%) as vineyards (with wine varieties) and 

orchards (Ștefănescu et al. 1969) were being planted on degraded 
or sand-covered terrains, as well as urbanisation and industriali-
sation got momentum and economic activities in the region began 
developing, built-up areas kept increasing (by some 95 percent). 

By and large, the analysis of our data has shown that in 1912, 
before the Danube Floodplain was fully dammed, the main land 
use and land cover categories were: arable lands 54.6%, inland 
marshes13.7%, forests 13.5%, water bodies 7.8%, natural grass-
lands and pastures 6.2%, built-up areas 2.5% and permanent 
crops 1.4%. Significant disparities emerged in 2006, when arable 
lands were seen to occupy the largest surfaces (ca. 1,480,000 ha) 
especially in the plain (56%) and in the Danube Floodplain 
(25%). Forests covered nearly 260,000 ha mostly in the moun-
tain and hillside regions (55%) and in the Danube Floodplain 
(28%), particularly in the area of the Danube Lakes. Scrub and/
or herbaceous vegetation associations grew over small areas (ca. 
30,500 ha), again in the mountains, hills, the Danube Floodplain, 
over 2,500 ha being occupied by “others” (including alluvial 
sands, sand dunes and bare rocks) (Figs. 3 and 4).

4. Methodology

Spatial and temporal assessments of land use and land cover 
changes have in view two relevant periods of time: (1) before 
1990, connected with radical changes, especially in the Danube 
Floodplain (ample land reclamation works), and (2) after 1990, 
a period of transition to the market economy, experiencing basic 
changes in agriculture, in that collective property and state prop-
erty were replaced by private property; it was also the period of 
pre-accession to the European Union, associated with several 
land use changes required by the adoption and implementation 
of the Common Agricultural Policies (Popovici et al. 2013).

The 1912–1975 geospatial database was analysed by resorting 
to Austrian-Hungarian maps (1912) and topographic maps (1975) 
on the scale of 1:100,000, the years 1990–2006 benefiting from 
the Cornie Land Cover (CLC) database (scale 1:100,000) elabo-
rated by the European Environment Agency, included space data 
on both land use and land cover and the corresponding changes 
(1990–2000, 2000–2006). 

Since distinct data sources have been used, the authors have 
not intended to make a comparative estimation of the magni-
tude of change between the two time-periods. The distinctive 
representation and analyses of results is aimed of pointing out 
the spatial distribution of change as a whole, basically the main 
flows of change and their magnitude. 

By identifying and assessing flow changes, land use and land 
cover categories have been grouped by 9 classes: built-up areas 
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Category Area 1912 Area 1975 Gains/losses 
(1912—1975)

Area 1990 Area 2006 Gains/losses 
(1990—2006)

Gains/losses 
(1912—2006)

Built-up areas (BA) 56,791 103,427 +46,636 108,782 110,008 +1,226 +53,217

Arable lands (AL) 1,221,925 1,505,116 +283,191 1,482,267 1,481,451 —816 +259,526

Permanent crops (PC) 32,266 98,402 +66,136 88,336 82,281 —6,055 +50,014

Natural grasslands and pastures (GP) 138,982 109,539 —29,442 116,378 114,975 —1,403 —24,006

Forests (FR) 301,290 261,842 —39,447 253,180 259,741 +6,561 —41,549

Scrub and/or herbaceous vegetation 
associations (SH)

2,571 864 —1,707 40,778 30,488 —10,291 +27,917

Inland marshes (IM) 306,565 58,824 —247,741 49,932 50,410 +478 —256,154

Water bodies (WB) 175,607 96,842 —78,764 94,652 95,414 +762 —80,192

Others (OTH) 2,781 3,214 +433 3,495 2,533 —962 —248

Fig. 3 — Net land use/cover changes along the Romanian Danube Valley over 1912—2006. Comparative percentage distribution.
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Fig. 5 — The main land use/cover change flows (source: Weber 2007; Feranec et al. 2010), adapted the Romanian Danube Valley.

Fig. 7 — Spatial distribution of flows by relief units (in 1912—1975), according to the topographic maps.
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(BA), arable lands (AL), permanent crops (PC), natural grasslands 
and pastures (GP), scrub and/or herbaceous vegetation associa-
tions (SH), forests (FR), inland marshes (IM), water bodies (WB) 
and others (OTH – including alluvial sands, sand dunes and 
bare rocks). 

The main land use and land cover changes singled out helped 
establishing the major change flows. The approach method was 
that developed by Stott and Haynes-Young (1998), Haines-Young 
and Weber (2006), Weber (2007), Feranec et al. (2000, 2007, 
2010) who grouped the changes by major land use processes. 
According to the previous methodology, eight land cover flows 
were identified and analysed: urbanisation URB (conversion 
from agricultural and natural land to artificial land); intensi-
fication of agriculture IA (internal conversion of agriculture 
from lower-to-higher intensity of use, and also conversion from 
natural land (except forest) to agriculture, the amount of inputs 
used per unit of land, or changes in the relation of input factors 
was not taken into account); extensification of agriculture EA 
(internal conversion of agriculture, transition of classes asso-
ciated with higher-to-lower intensity of use); agricultural land 
abandonment ALAB (conversion of agricultural land to semi-
natural areas); afforestation AFF (forest regeneration, transition 
from agriculture, semi-natural vegetation and wetlands to forest 
lands); deforestation DEF (conversion from forest lands to other 
LU categories), water bodies construction and management WBC 
(conversion mainly from agriculture and natural lands to water 
bodies) and others (OTH) (Fig. 5).

Other modifications have also been identified yet not con-
sidered in the present study. It is the case of: rice fields into 
non-irrigated arable land (especially in the Danube Floodplain 
and the Siret Plain), industrial areas and construction sites into 
urban fabric/port areas (mostly near the main towns).

Several indicators, such as: magnitude of change, proportion 
of change and annual rate of change were calculated.

Local and regional distinctions were assessed and repre-
sented using the maps of Local Administrative Units (LAU2) and 
the limits of major relief units (Posea, Badea 1984) within the 
study area.

5. Results and discussion

5.1 Land use and land cover changes along the Romanian 
Danube Valley. Geographical background

The significant long-term changes of land use and land cover 
in the Romanian Danube Valley are the result of political and 
socio-economic evolutions, as well as of biophysical and climatic 
drivers. The direction and amplitude of land use change are 
distinctively different, depending on the political and economic 
conditions of each period.

In the 1910–1989 period (before the Second World War; the 
communist period) and especially in the pre-communist one, 
man’s intervention in the Danube Floodplain did completely 
modify its landscape. As early as the beginning of the 20th cen-
tury the Floodplain started being dammed. The Low defining 
the use of lands in the Danube Floodable Area passed in 1910, 
stipulated almost full Floodplain embankment with a continuous 
stretch of non-submersible dams in order to put to account an 
area of 573,000 hectares (Buzea 2011). In 1910, 7,100 hectares 
were turned agricultural by Engineer Anghel Saligny’s damming 
works. In 1925, the Law on the management of fisheries and 
improvement of the Danube floodable area provided for the 
complex use of the floodplain (agricultural, fishing, forestry, 

tourism, wetland) by having the floodplain flooded temporarily 
and partially through the construction of discontinuous submers-
ible dams (biologist Grigore Antipa’s idea), lakes like Balta Mare 
a Brăilei and Balta Ialomiţei being scheduled for fishing (Buzea 
2011). Between 1924 and 1944, the embanked area increased 
from 7,300 to 52,000 hectares (Fig. 6).

In the communist period, the Danube Floodplain was fully 
dammed (over 1,000 km of dams), works having started in 1960 
and ended in 1966. It was the beginning of the human impact 
on the landscape and functioning of the complex ecosystems 
in the floodable Danube region. By the end of the communist 
period, 75% (431,760 ha) of the Danube Floodplain area in 
natural regime had been dammed, complex water management 
works consisting in 1,158 km of impoundments, 418,000 ha 
drained and dredged, 225,000 ha irrigated (Vişinescu, Bularda 
2008). The purpose of drainage-dredging works was to enlarge 
the agricultural area, fact that entailed important mutations in 
the land use and land cover structure.

Apart from large-scale hydrotechnical works (canals, dams), 
human action substituted man-created systems for natural eco-
systems (e.g. intensive fish-farms, intensive agricultural produc-
tion farms, poplar-tree plantations, etc.).

In the communist period, significant modifications occurred 
in the type of property (collectivisation), of land exploitation 
(amassment into large-size agricultural exploitations – agri-
cultural production cooperatives, or state-owned agricultural 
farms), the practice of intensive agriculture by way of rising the 
land’s productive capacity through intensive mechanisation and 
fertilisation of crops.

1990–2014 period (the post-communist period). The post-com-
munist period represents another important stage in the evolu-
tion of the Romanian Danube Valley. Under Land Law 18/1991, 
the transition from collective to private property, associated with 
severe fragmentation of agricultural terrains, the abandonment 
or lack of maintenance of hydrotechnical works and irrigation 
systems, increased the vulnerability of agricultural land in the 
face of extreme climatic phenomena, making it less adjustable 
and resilient to the new conditions. At the same time, some 
changes in the land use pattern were also observed.

During the post-communist period, the main underlying 
drivers of the land use and land cover change pattern in the 
Romanian Danube Valley were of a political and institutional 
nature, associated with economic, technological, demographic, 
socio-cultural and climatic drivers (Tab. 1). These drivers were 
permanent interacting, influencing one another.

The above underlying drivers were directly or indirectly 
involved in land use and land cover changes through the per-
manent expansion of private property, a direct consequence of 
decollectivisation and privatisation of agriculture (Popescu 2001; 
Bălteanu et al. 2004, 2005, 2010); changing the type of farms – 
the large farms of the communist period gave way to small, indi-
vidual farms (most of them practicing subsistence agriculture), 
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fragmentation of agricultural lands, inadequate agricultural 
practices, deforestation, deficient services (little mechanisation, 
difficulties in implementing new technologies, poor and arbitrary 
fertilisation of crops, abandonment or destruction of irrigation 
and other land-improvement systems, etc.).

In the Romanian Danube Valley, two farm-size classes can 
be clearly distinguished: very small and small farms of less than 
5 hectares (over 90% of existing farms) and large and very large 
farms of over 100 ha, or 1,000 ha even (1%) – (eg. the largest 
farm has over 50,000 ha, several other farms having between 
6,000 and 35,000 ha, most of them held by foreign investors 
(Portuguese, Lebanese, Danish, etc.).

Fragmentation of agricultural land in the post-accession 
period was reduced, especially in the eastern part of the Roma-
nian Danube Valley, where terrains were amassed into large 
commercial farms, Law 247/2005 stipulating the reform of the 
property and the justice systems, and Law 312/2005 giving for-
eign citizens and stateless persons the right to landed property. 
Insula Mare a Brăilei (inland) area has the largest private farm 
in Romania (56,132 ha, of which 40,000 ha are managed for 
irrigation).

Climatic drivers play an important role in the efficient use of 
agricultural land along the Danube Valley. Since most agricul-
tural surface in the Romanian Danube Valley lie in drought-prone 
areas, crop production is significantly by affected, and moreover, 
the absence of irrigation systems leaves output largely at the 
mercy of the climate. The effects of extreme climatic phenomena 
over the past decades have been increasingly more severe (very 
low outputs in the very dry years; important crop losses during 
flooding, as well as destruction of the road infrastructure, land 
reclamation works and even relocation of some settlements; 
hailstorms; the development of invasive plants; the shortening 
of the vegetation period of certain crops; the degradation of the 
land productive capacity, etc.) (Sandu et al. 2010; Mateescu, 
Alexandru 2010). Negative effects had also the abandonment of 
agricultural terrains in severely affected areas (mostly because 
they were inefficient and not economically viable to be farmed 
in the absence of irrigation), etc.

5.2 The main land use/cover change flows

All in all, the analysis of geospatial data has revealed land use 
and land cover changes in the Romanian Danube Valley over 
some 920,000 ha (41% of the total) in the 1912–2006 period, with 
significant spatial disparities between the major relief units and 
the Land Administrative Units (LAU 2). Changes in the spatial 
distribution, magnitude and share of the main land use and 
land cover flows show disparities also in the two time-intervals 
studied (1912–1975 and 1990–2006).

The main change flows singled out, as well as their magni-
tude and distribution by relief units (Figs. 7–10) indicate that 
the 1912–1975 period was the most affected one (40% of all 
the Romanian Danube Valley area), particularly in the Danube 
Floodlain (71%) (Figs. 7, 9, 10). Structural land use and land 
cover changes over 1990–2006 period involved 25,000 hectares 
(1.1% of the total study area), almost evenly in all relief units 
(Figs. 8, 9 and 10).

The main land use and land cover changes over 1912–1975 
are connected with the intensification of agriculture (54.4%) 
and deforestation (13.8%), as well as afforestation (11.1%) and 
urbanisation (7.1%) in the Danube Floodplain, Blahniţa Plain, 
Romanaţi Plain, Burnas Plain, Mehedinţi Plateau and the Banat 
Mountains.

The period spanning the years 1990–2006 registered changes 
caused by afforestation (natural regeneration; 33.4%), extensifica-
tion of agriculture (21.5%), intensification of agriculture (21.3%) 
and the deforestation (13.2%) of plain and plateau areas, in par-
ticular (Blahniţa Plain, Desnăţui Plain, and the Dobrogea Plateau).

Furthermore, the main change flows singled out are pre-
sented, basically, the major changes in land use and land cover 
pattern analysed for each of the two periods. 

Intensification of agriculture (IA) holds the greatest share in 
the total modified area (54.4% in the first period and 21.3% in 
the second one), entailing the following conversions: SH into 
AL, PC and GP; IM into AL, PC and GP; WB into AL, PC and GP, 
but also within the land use farming categories: GP into AL; AL 
into PC (the Siret and the Romanaţi plains), this flow governing 

Tab. 1 — Conceptual framework of underlying drivers of land-use and land-cover change (flows).
 

UNDERLYING DRIVERS

1912—1989 Types of agricultural land-use change

Political drivers 1910 Law on the use of lands in the Danube floodable zone • Conversion from natural land to agricultural land
• Conversion from natural land to built-up areas
• Changes in the types of property
• Intensive agriculture
• Agro-industrial farms

1925 Law of the management of state-owned fisheries and 
improvements in the Danube floodable region

After 1960 The beginning of the Danube Floodplain total impoundment

Economic drivers Increasing agricultural land
Urbanisation, industrialisation
Hydropower, waterway transport

Technological drivers Land improvements (damming, irrigations, soil erosion control works)
Mechanisation, fertilisation, etc.

1990—2014 Types of agricultural land-use change

Political and institutional drivers Land Law 18/1991
Regional and local authorities
Subsidies
Land-use planning, tenure security
Romania’s accession to the European Union

• Conversion from agricultural land to natural land
• Abandonment of agricultural land in low-productive areas
• Changes in the type of property
• Changes in the type of farms
• Fragmentation of agricultural land
• UE policies
• Intensive-to-subsistence agriculture
• Degradation of land productivity
• Vulnerability of agricultural land to environmental disturbances

Technological drivers Degradation/abandonment of land improvement system
Clearing of protection forest belts
Inadequate agricultural practices

Economic drivers Poverty, labour
Infrastructure and market access

Socio-cultural drivers Recreation and tourism
Renaturation of the Danube Floodplain (the Green Corridor)

Climate drivers Increase of temperatures, decrease of precipitation
Increasing frequency, intensity and duration and extreme events (dryness and 
drought, floods, strong winds, heavy snowfalls, etc.)
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the 1912–1975 period, a time when the floodplain landscape 
suffered severest man-made transformations. 

Extensification of agriculture (EA) accounts for only 4.3% of 
the total changed area in the first period and around 21% in the 
second one, AL and PC surfaces shrinking in favour of GP ter-
rains. This type of change, characteristic of the transition period, 
is the result of land retrocession to former owners. However, 
being unable to meet the production expenses required by higher 
land uses, large vineyard and orchard-covered terrains would be 
cleared, arable lands left fallow, hence significant reduction of 
agricultural inputs.

Agricultural land abandonment (ALAB) in each period 
represents only some 2%, but this trend is also specific to the 
transition period, when people used to abandon arable lands 
on poorly productive soils, or in severely droughty regions. It is 
mainly the case of the Danube Floodplain, Jiu Floodplain and 
Oltenia Plain.

Urbanisation (URB) holds 7.2% and 5.3% of the total changed 
area over 1912–1975 and 1990–2006 periods, respectively. This 
flow takes into account the categories of land use transition AL, 
PC, GP into BA; FR, SH into BA; IM into BA which had favoured 
the expansion of built-up areas. The reason behind expanding 
built-up areas was the growing number of inhabitants, the inten-
sification of farming activities and the development of some 
industrial and port centres. This situation happened particularly 
in the proximity of Drobeta-Turnu Severin, Galaţi and Brăila 
towns, but also in the western half of the study areas (Romanaţi, 
Desnăţui, Blahniţa Plains), where some settlements like Corabia, 
Dăbuleni, Bechet, Băilești, Vânători, Vânju Mare, etc. did expand 
very much, while new ones would emerge (eg. Seaca de Câmp, 
Vișina, Urzica, Ștefan cel Mare).

Afforestation (AFF) represented 11% of the total changed area 
in the years 1912–1975 and 33.5% in the post-communist period. 
In the first period, the expansion of the forest area was due 
primarily to artificial reforestation, i.e. creating new forests on 
degraded lands (protection belts on sand-covered areas), mainly 
with false-acacia species in the Romanaţi and Desnăţui Plains 
(Dumitrașcu 2006); planting protection belts around settlements 
and farming plots, as well as along the routes of communica-
tion, on protection dams along the rivers and belts to protect the 
irrigation systems. In the post-communist period, the expansion 
of afforested surfaces was the outcome of natural regenerations 
which recovered as deforested terrains, or occupied abandoned 
agricultural grounds. These situations could be seen mainly in 
the Danube Floodplain, the Banat Mountains and the floodplains 
of inland rivers. Artificial reforestation (planting a new forest 
on degraded lands in the wake of logging or natural calamities) 
took place on small areas, being directly dependent on financial 
sources (Popovici et al. 2013).

Deforestation (DEF), representing nearly 14% and 13.2% in 
the first and second periods, respectively, entailed conversions 
between the following land use categories FR into GP, FR into 
SH; FR into AL. Deforested surfaces prevailed in the Banat 
Mountains, the Mehedinţi Plateau, the Blahniţa Plain and in 
some sectors of the Danube Floodplain (Fig. 11). Forest clearing 
during communism was connected largely with the embank-
ment of the Danube Floodplain, and with vast wetland areas 
being turned into farming land. In the post-communist period, 
forest areas would shrink in the wake of excessive exploitation, 
privatisation of forestlands and appropriation to former own-
ers. As a result, lots of protection belts and forests planted on 
degraded grounds were logged. 

Water bodies’ construction and management (WBC) means 
the conversion of some land use categories into water bodies 

through natural or human action (eg. GP into WB, IM into WB), 
a situation observed particularly in the Danube Floodplain and 
the floodplains of the rivers Jiu and Olt only in the 1912–1975 
period (ca. 4%).

Others (OTH), representing some 4% in each period, refer to 
transformations among land cover categories other than these 
previously discussed (WB into IM, BA into AL or GP, IM into SH). 
This type of change affected the entire Romanian Danube Valley, 
but primarily the Danube Floodplain, the Siret Plain, and the 
Brăila Plain, as well as some hillside and mountainous regions.

5.3 Local distribution of main land use/cover change flows

Significant regional disparities were registered also at the level 
of the Local Administrative Units. The overall percentage of 
change, as well as the main flows of change is shown on Fig-
ures 12–17. This indicator reveals significant local disparities, 
visible especially in the case of URB, IA and DEF flows. Most 
changes, in the settlements of the eastern half of the study area, 
Smârdan, Frecăţei, Mărașu, Giurgeni, Chirnogi and Goștinu 
(by >  80% of the total administrative area) were determined 
largely by the intensification of agriculture-related activities over 
1912–1975: the conversion of natural grasslands and pastures, 
of inland marshes and waters into arable lands.

Over the 1990–2006 period, the significant changes registered 
in a few localities of the Blahniţa Plain and the Desnăţui Plain 
(Caraula, Isvoare, Vânători, Vraţa and Burila Mare), and the 
Dobrogea Plateau (Horia and Gârliciu), are due mostly to the 
intensification of agriculture, deforestation, and extensification 
of agriculture as arable land shrank in favour of natural grass-
lands, or as vineyards were turned into arable lands.

6. Conclusions

In the two time-periods studied (1912–1975 and 1990–2006) the 
land use and land cover pattern in the Romanian Danube Valley 
experienced dramatic changes, the major ones having occurred 
in the communist period (1945–1989) due to vast damming, 
draining and irrigations works that had significantly affected the 
floodplain lakes and wetlands, soil quality, the topoclimate and 
hydrological regime of the Danube and of ground waters. This 
period represents an important stage in the dynamics of land use 
and land cover pattern through the increase of agricultural land 
to the detriment of wetlands and water-covered areas. 

The post-communist period represents another important 
stage in the evolution of the Romanian Danube Valley land-
scape. The main modifications are: changes in the property type 
of agricultural and forest lands (extension of private property) 
and changes in the type of farms. The consequences are seen 
in the excessive fragmentation of agricultural land, inadequate 
agricultural practices, the very high proportion of subsistence 
individual farms, the degradation/abandonment of land improve-
ment works and of other productive agricultural services, the 
abandonment of agricultural land in low-productive areas.

The evolution of the main land use and land cover flows was 
distinctively different in each of the two study-periods, in the 
landform units, as well as in the Local Administrative Units. The 
most extensive transformations took place in the first period, 
affecting some 40% of the Romanian Dabube Valley, particularly 
its floodplain and neighbouring settlements. The second period 
(source CORINE Land Cover database) was marked by structural 
land use and land cover changes (1.1% of the total study-area), 
evenly distributed in all relief units and localities.
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Fig. 14 — Spatial distribution of intensification of the agriculture flow (percent of LAU2): 1912—1975, 1990—2006.

Fig. 15 — Spatial distribution of extensification of the agriculture flow (percent of LAU2): 1912—1975, 1990—2006.
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Fig. 16 — Spatial distribution of the afforestation flow (percent of LAU2): 1912—1975, 1990—2006.

Fig. 17 — Spatial distribution of the deforestation flow (percent of LAU2): 1912—1975, 1990—2006.
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