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Abstract. The spatio-temporal analyses are based on Corine Land Cover data and land fund data from the National Institute of 

Statistics, processed using Geographic Information Systems and Microsoft Excel methods. The land use pattern in the Subcarpathian 

Valley and the South-West Oltenia Region, Romania, is very important for the implementation stage of the Sustainable Development 

Goals (SDGs) of the 2030 Agenda. We extracted green spaces and land use data for the South-West Oltenia Region from Landsat 5 

TM satellite images (26.05.2000–30.08.2000), Landsat 7 ETM+ satellite images (26.05.2012–30.08.2012), Landsat 8 OLI/TIRS 

satellite images (23.05.2022–28.08.2022) (USGS), and Corine Land Cover (CLC) (Copernicus Monitoring Service) for the years 2000, 

2012, and 2018. The purpose of this study is to analyze land use in the Subcarpathians Vâlcii from 1990 to 2018 using cartographic 

information and Corine Land Cover, and to examine changes in land use and green spaces using satellite images in the South-West 

Oltenia Region, as well as other available databases, such as the National Institute of Statistics (NIS). 
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Rezumat. Utilizarea terenului și analiza spațiului verde folosind teledetecția și tehnici GIS în Subcarpații Vâlcii, 

Regiunea Sud-Vest Oltenia, România. Analizele spatio-temporale se bazează pe date Corine Land Cover și date privind fondul 

funciar de la Institutul Național de Statistică, prelucrate prin metode ale Sistemelor Informaționale Geografice și Microsoft Excel. 

Modul de utilizare a terenurilor în Subcarpații Vâlcii și Regiunea Sud-Vest Oltenia, România este foarte important pentru stadiul 

implementării Obiectivelor de Dezvoltare Durabilă (ODD) ale Agendei 2030. Pentru extragerea spațiilor verzi și a utilizării terenului 

din Regiunea Sud-Vest Oltenia, am folosit imagini satelitare Landsat 5 TM (26.05.2000–30.08.2000), imagini satelitare Landsat 7 

ETM+ (26.05.2012–30.08.2012), imagini satelitare Landsat 8 OLI/TIRS (23.05.2022–28.08.2022) (USGS) și Corine Land Cover 

(CLC) (Copernicus Monitoring Service) din anii 2000, 2012 și 2018. Scopul cercetării științifice este de a analiza utilizarea terenurilor 

în Subcarpații Vâlcii, din 1990 până în 2018, folosind informații cartografice și Corine Land Cover, și de a examina schimbări în modul 

de utilizare a terenurilor și a spațiilor verzi cu ajutorul imaginilor satelitare din Regiunea Sud-Vest Oltenia, precum și a altor baze de 

date disponibile, precum Institutul Național de Statistică (INS). 

 

Cuvinte cheie: acoperirea terenului Corine, modul de utilizare a terenului, GIS, imagini satelitare, spații verzi. 

 
INTRODUCTION 

 

Remote sensing (RS) and Geographic Information System (GIS) are the most powerful tools for obtaining the 

most accurate (precise), detailed, and timely information on the spatial distribution of changes in land use/cover over 

(LULC) large areas (CARLSON & SANCHEZ-AZOFEIFA, 1999; GUERSCHMAN et al., 2003; ROGAN & CHEN, 

2004; DEZSO et al., 2005; SANDU & GROZA, 2017; BIELECKA, 2020; OLORUNFEMI et al., 2020; WANG et al., 

2020; WIATKOWSKA et al., 2021; ZHANG et al., 2020), which in our case comprises a relief unit—the Subcarpathians 

Vâlcii—and a Development Region—the South-West Oltenia Region, Romania. 

GIS provides a flexible environment for collecting, storing, displaying, visualizing, and analyzing digital data 

needed for change detection (WU et al., 2006; REIS, 2008; CONSTANTINESCU et al., 2023; DRĂGULEASA et al., 

2023). On the one hand, remote sensing images represent the most important data resources of Geographic Information 

Systems. On the other hand, they are used to recognize synoptic data of the Earth's surface (ULBRICHT & 

HECKENDORFF, 1998). 

According to NATH et al. (2018), the NW-SW areas of the United States of America (USA) are experiencing 

particularly high rates of LULC change, with significant declines in agriculture and forest areas. Remote sensing data 

have been widely used to estimate continuous LULC changes in the USA for 1973–2000 (SLEETER et al., 2013) and 

1973–2010 (SLEETER et al., 2018). 

Land use and land cover change (LULC) is the most obvious indicator of changes on the Earth’s surface 

(KOSCHKE et al., 2012; PHAN et al., 2020) that affect the provision of ecosystem services, posing a challenge to 

achieving sustainable development (AOUISSI et al., 2021; JI et al., 2021). Tourism is widely recognized as key to 

achieving the 17 United Nations Sustainable Development Goals (SDGs) and their 169 associated targets (ABDOU et 

al., 2020). 

The 17 Sustainable Development Goals, as highlighted in Figure 1, are defined by (***. 

https://www.un.org/sustainabledevelopment/sustainable-development-goals/) as representing “the blueprint for 

achieving a better and more sustainable future for all. The SDGs address the global challenges we face, including poverty, 

inequality, climate change, environmental degradation, peace and justice.” 

https://www.un.org/sustainabledevelopment/sustainable-development-goals/
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Figure 1. The Sustainable Development Goals. 

Source: ***. https://www.un.org/sustainabledevelopment/sustainable-development-goals/. 

 

Due to the social and physical characteristics of communities, the distribution of land changes and land cover 

varies in time and space (AMINI et al., 2022). According to the most recent studies in the literature, LULC change can 

show the negative effects of various environmental and socio-economic factors on the Earth's surface, including climate, 

water balance, plant and animal biodiversity, and terrestrial ecosystems (BEER et al., 2010; STERLING et al., 2013; 

SALAZAR et al., 2015). Among these factors, the impact of land use and land cover (LULC) on the ecosystem has 

become the most attractive research topic (KOSCHKE et al., 2012; PAN et al., 2011; REICHSTEIN et al., 2013; 

AHLSTRÖM et al., 2015; AMANI et al., 2020). 

Therefore, modern 21st-century planning is based on geospatial data and analyses of land cover and land use 

dynamics to determine trends or developments and even make medium and long-term forecasts (POPOVICI et al., 2018; 

KUCSICSA et al., 2020; NOBY et al., 2023; MU et al., 2024; ZHU et al., 2024). Most often, such data are used in 

conjunction with a Geographic Information System (GIS), defined as “decision support systems that involve the 

integration of spatially referenced data into a problem-solving environment” (COWEN, 1988). According to PETRIȘOR 

et al. (2025), the ultimate goal of a Geographic Information System is not simply to map reality, but to use maps to solve 

real-life problems, such as those faced with land use planning or green infrastructure. At the same time, the spatio-

temporal representation of the use of land and green spaces is the product of the processing, organization, and graphic 

translation of perceived spatial elements (TRIPONESCU et al., 2024; DRĂGAN et al., 2025). 

In the study "Evaluation of land use changes and landscape fragmentation in the Cacica and Vatra Dornei 

tourist area", the authors Horodnic et al. (2019a) used ArcGIS 10.2.2 software to analyze the spatial distribution of land 

use changes over 22 years (1990–2012). This analysis was possible thanks to the processing of data provided by the 

European CORINE Land Cover project. 

The purpose of this study is to analyze land use in the Subcarpathians Vâlcii from 1990 to 2018 using 

cartographic information and Corine Land Cover, and to examine land use and green spaces using satellite images in the 

South-West Oltenia Region, as well as other available databases, such as the National Institute of Statistics (NIS). 

The research objectives of the study are (1) to provide a set of continuous annual land use/cover maps of the 

Subcarpathians Vâlcii, Romania, and (2) to analyze the dynamics of land use/cover and green spaces in the South-West 

Oltenia Region, Romania. The maps generated during this study can provide a foundation for research on other key 

scientific questions related to the land system and ecological changes in the Subcarpathians Vâlcii, Romania. 

 

MATERIALS & METHODOLOGY 

 

Field of study. A subdivision of the Getic Subcarpathians, the Vâlcii Subcarpathians are located in the southern 

part of the country (Fig. 2), on both sides of the Olt River, and constitute one of the oldest settlements in Romania. 

Mentioned in documents written as early as January 1392, in a charter of Mircea the Elder, the Vâlcii study area appears 

as a relief step between the mountains and the lowlands outside them, being made up of an association of hilly peaks 

separated by valleys or depressions (ROANGHEȘ-MUREANU, 2012, p. 51). 

https://www.un.org/sustainabledevelopment/sustainable-development-goals/


Muzeul Olteniei Craiova. Oltenia. Studii şi comunicări. Ştiinţele Naturii.  Tom. 41, No. 2/2025               ISSN 2068-0139 ISSN-L 1454-6914 

 

246 

 

 
Figure 2. Location of the Subcarpathians of the Vâlcii in regional and national contexts. 

Source: author-processed data using ArcGIS 10.7.2. 

 

According to ROȘU (1980, pp. 389-390), the Vâlcii Subcarpathians are located "between Bistrița Vâlcii and 

Gilort, corresponding to the area of the subcarpathian folds, they are made up of a single subcarpathian corridor: Hurez-

Polovragi-Novaci and a single row of subcarpathian hills: Măgura Slătioarei (267 m), Dealul Grecilor (594 m), Dealul 

Muierii (561 m), Dealul Cîrligeilor (536 m), Dealul Seciului (597 m). The subcarpathian contact with the Getic Plateau 

in the south is achieved through a depressional erosion corridor: Matești-Becheni-Zorlești, with the exception of the 

tectonic Zorlești Depression, which is located at the beginning of the external subcarpathian depressional corridor in the 

west of Gilort, Cărbunești-Târgu Jiu". 

According to IELENICZ et al. (2003, p. 214), the Vâlcii Subcarpathians "extend from Topolog to Bistrița, east 

of Olt under the steeps of the Cozia Mountains there is a wider Jiblea depression through which connections are made 

with Țara Loviștei, west of Olt it continues with several depression basins (the most significant are Muereasca, Olănești, 

Bărbătești, etc.) in which there are villages specialized in animal husbandry. To the south where the folded structure on 

several anticlines and synclines clearly appears, small depressions (Govora, Ocnele Mari) have developed in the soft 

rocks as a result of differential erosion (especially at the contact with the Getic Plateau)". 

 

 
Figure 3. Map of relief units and subunits. Source: author-processed data using ArcGIS 10.7.2. 
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In addition to the specific limits of the natural environment, such as relief steps, hypsometry, and hydrographic 

network (Fig. 3), we encounter in the Vâlcea Subcarpathians the anthropogenic limits resulting from the administrative–

territorial division (Fig. 4), which mainly includes Vâlcea County and a small part of Argeș and Gorj Counties 

(ROANGHEȘ-MUREANU, 2012, p. 53). Thus, the study area includes 1 municipality, 7 towns, and 45 communes. 

 

 
Figure 4. Administrative–territorial units in the Subcarpathians of Vâlcea. Source: author-processed data using ArcGIS 10.7.2. 

 

The hypsometric interval is analyzed to highlight its importance in land use analysis. Hypsometric steps can also 

condition the different distributions of humanization, viewed through the perspective of population and rural or urban 

settlements (Fig. 5). 

 

 
Figure 5. Hypsometric map of the Subcarpathians Vâlcii. Source: author-processed data using ArcGIS 10.7.2. 
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The climate of the Subcarpathians of the Vâlcii is also greatly influenced by their position, by their location 

under the shelter of the Southern Carpathians, and implicitly by the forested mountains from which fresh waves of cold 

air descend in the summer, as well as by the Olt valley which carries cold snowy air in the winter. It is also under the 

influence of the depressions located on both sides of the river, which provide mild shade against both the winter frost and 

summer heat. Therefore, the area has a temperate continental climate influenced by the difference in the 300–500 m height 

level in the south and the valley corridors in the north–south direction (ROANGHEȘ-MUREANU, 2012, p. 69). 

The current hydrographic network draining the Vâlcea Subcarpathians belongs to the Olt basin. The rivers in the west 

are oriented north–south; however, due to a slight tectonic depression, the rivers in the Vâlcea area are diverted to the southeast 

near the Olt. This inclination is also highlighted by a gradual and general decrease in altitude from west to east. 

Nature reserves represent a determining point in clarifying the biopedogeographic conditions that characterize 

the Subcarpathians Vâlcii, constituting a point of attraction for visitors and foreign tourists. These include the Pyramids 

on Valea Stăncioiului Geomorphological Reserve, the Mosoroasa Swamp Nature Reserve, the Golești Paleontological 

Reserve, the Trovanții from Costești, Cozia National Park, Buila-Vânturarița National Park, Olteț Gorges, Ocnele Mari 

Reserve, Liliecilor Cave etc. (Fig. 6). 

Enhancing tourist attractions, i.e., protected areas/natural reserves in the Subcarpathians of the Vâlcii (Fig. 6), 

would increase interest in spa tourism, rural tourism, agrotourism, ecotourism, and geotourism, and offer an opportunity 

for economic activity through the development of new jobs, thus decreasing unemployment in the study area. 

 

 
Figure 6. Map of reserves/protected areas of the Subcarpathians Vâlcii. Source: author-processed data using ArcGIS 10.7.2. 

 

Methods, source and gathering of statistical data. CORINE data are particularly useful for assessing land 

changes over extremely large areas over long periods (PETRIȘOR, 2012). Taking into account the spatio-temporal 

dimension of urban processes, such as urbanization, deurbanization, and urban restructuring, as well as industrial 

processes, such as natural resource exploitation (PETRIȘOR et al., 2010), the data from the Coordination of 

Environmental Information Program (CORINE) provide a complex and detailed picture of the dynamics of land cover or 

use in territorial statistical units–administrative units in Subcarpathians Vâlcii, Romania, and development regions. 

Urbanization, socio-economic development, expansion of transport networks, and land use change (POPESCU 

et al., 2022; COCHECI & PETRIȘOR, 2023; TACHE et al., 2024) are key factors that cause habitat fragmentation and 

landscape degradation specific to the natural environment within the Subcarpathians Vâlcii (Romania), reducing 

connectivity and thus creating artificial barriers along wildlife routes (SMERALDO et al., 2020; NADAL et al., 2022). 

To create the Corine Land Cover CLC (1990, 2012, 2018) land use map of the Subcarpathians Valley, we used 

the following databases: to represent the relief (hillshade), we used ASTER GDEM, version 2 (***. https://geo-

spatial.org/vechi/blog/aster-gdem-versiunea-2). The Corine Land Cover land use (CLC 1990, CLC 2012, CLC 2018) was 

downloaded from the Copernicus website (***. https://land.copernicus.eu/pan-european/corine-land-cover), and satellite 

https://geo-spatial.org/vechi/blog/aster-gdem-versiunea-2
https://geo-spatial.org/vechi/blog/aster-gdem-versiunea-2
https://land.copernicus.eu/pan-european/corine-land-cover
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images were downloaded from the EarthExplorer website ***. https://earthexplorer.usgs.gov/. The maps contain all the 

specific elements, which were processed in the program as follows: View—Layout View—Insert: Title, Legend, Scale 

Bar, Text, etc. The resulting map was exported using File—Export Map, and the saving destination and format (jpg) were 

chosen (CURCAN et al., 2023). Data reprojection to Stereo 1970 was a mandatory step for the use of the data and the 

production of suggestive land use maps for the Subcarpathians of Vâlci, Romania (PETRIȘOR et al., 2014; PETRIȘOR 

& PETRIȘOR, 2018; Petrișor et al., 2020a, b; PETRIȘOR & PETRIȘOR, 2021). 

ArcMap 10.7.2 software was useful as a means of spatio-temporal representation and analysis using a 

Geographic Information System (DRĂGAN et al., 2024a; ROTARU et al., 2024). Representation of statistical data, 

presentation, exploratory analysis, and interpretation of the obtained results are key aspects to apply, firstly, a cartographic 

approach to highlight the spatio-temporal pattern of land use/cover changes that occurred in the study area, and secondly, 

the statistical and graphical approach used to present the data (HORODNIC et al., 2019b).  

The following methods were used to create the maps: Clip Tool, which is found in the Geoprocessing menu, was 

used to cut shapefiles to the desired size and scale; Project Tool was used to transform CLC 1990, CLC 2012, and CLC 

2018 data from ETRS 1989 LAEA into Stereo70. This tool is found in the following mode: Data Management Tools—

Projections and Transformations—Project. 

In the attribute table of the CLC land use type (1990, 2012, 2018), we introduced the field areal_ha, which 

contains the areas of the land use types. These were calculated using Calculate Geometry and the areas are expressed in 

hectares. The attribute table was exported using the Export tool in the attribute table. The codes and names for the CLC 

classes 1990/2012 and 2018 are presented in Table 1. 

 
Table 1. Codes and names for CLC classes. 

 

Codes_90/2018 Class name 

112 Discontinuous urban space 

121 Industrial or commercial units 

122 Network of communication routes and associated lands 

131 Ore mining areas 

132 Landfills 

133 Construction areas 

142 Sports and leisure facilities 

211 Non-irrigated arable land 

221 Vineyards 

222 Plantations of fruit trees and shrubs 

231 Grassland/Pastures 

242 Areas of complex cultures 

243 Predominantly agricultural lands 

311 Deciduous forests 

312 Coniferous forests 

313 Mixed forests 

321 Natural meadows 

324 Forest–reed transition 

331 Beaches, dunes, sands 

332 Rocks/rock 

411 Inland marshes 

511 Water courses 

512 Bodies of water 

 

We must not overlook the fact that land use classes are closely linked to local, regional, and national climatic 

conditions (Table 1), demonstrating the delicate interaction between natural elements of the environment and human 

activity (KALNAY & CAI, 2003; FOLEY et al., 2005; SĂVAN et al., 2024; YAHAYA et al., 2024). However, climatic 

variables, such as temperature, precipitation, air pressure, wind, and seasonal patterns, have an extremely significant 

impact on the dynamics, distribution, and components of different land uses (Prăvălie et al., 2013; 2022; PATRICHE & 

IRIMIA, 2022), including agricultural areas (ADAMS et al., 1998; HOWDEN et al., 2007; AGOVINO et al., 2019; 

MALHI et al., 2021), forests (ZORAN et al., 2016; MIHAI et al., 2022), and urban spaces and water bodies (STRINGER 

et al., 2009; RUSU et al., 2014; LI et al., 2019). These climatic variables play a key role in determining the suitability of 

certain regions for different land uses, positively influencing crop growth, forest density, and the availability of water 

reserves (RUSU & MORARU, 2015; CHEVAL et al., 2020). 

https://earthexplorer.usgs.gov/
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RESULTS & DISCUSSIONS 

 

The 1990 Subcarpathians Vâlcii land use data show that the largest areas were occupied by deciduous forests, 

fruit tree and shrub plantations, discontinuous urban spaces, non-irrigated arable land, predominantly agricultural land, 

and areas of complex crops (Fig. 7). The smallest areas (under 100 hectares) were occupied by rocks, construction areas, 

and sports and leisure facilities (only 15 hectares). The difference in land use between the year 1990 and the years 2012 

and 2018 is remarkable, with 1990 having no poorly vegetated areas. 

 

 
 

Figure 7. Land use pattern in the Subcarpathians Vâlcii in 1990. Source: author-processed CORINE Land Cover data. 

 

A comparative analysis between 2012 and 2018 indicated increases in land use for the following CLC classes 

(Fig. 8): mineral extraction areas, fruit tree and shrub plantations, deciduous forests, and mixed forests.  

Analysis of land use dynamics is extremely useful for planners as it can inform the best decisions regarding the 

sustainable development of urban areas (HORODNIC et al., 2018); in our case, these are Călimănești, Băile Olănești, 

Ocnele Mari, Băile Govora, Costești, Horezu, and Râmnicu Vâlcea. 

 

 
 

Figure 8. Land use pattern in the Subcarpathians Vâlcii in 2012. Source: author-processed CORINE Land Cover data. 
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Analysis of the statistical data for land use in 2018 (Fig. 9) shows that deciduous forests predominate, followed 

by fruit tree and shrub plantations, pastures, predominantly agricultural lands, complex crop areas, discontinuous urban 

spaces, and non-irrigated arable lands. In 2018, the smallest areas were those occupied by natural meadows, vineyards, 

networks of communication routes and associated lands, sports and leisure facilities, and sparsely vegetated areas. 

 

  
 

Figure 9. Land use pattern in the Subcarpathians Valley in 2018. Source: author-processed CORINE Land Cover data. 

 

The maps above are complemented by column graphs/diagrams showing the differences between the three 

periods analyzed. In 2012, unlike 1990 (Fig. 10), notable differences were recorded in classes 112 (discontinuous urban 

space), 222 (fruit tree and shrub plantations), 231 (pastures), 311 (deciduous forests), and 324 (forest–reedbed transition). 

Differences were also recorded between 2012 and 2018 and between 1990 (first year analyzed) and 2018 (last year 

analyzed). Figures 11 and 12 graphically depict these differences. 

 

  
 

Figure 10. Differences in hectares between CLC 1990 and CLC 2012. 
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In 2012, unlike 2018 (Fig. 11), notable differences were recorded in classes 222 (fruit tree and shrub plantations) 

and 242 (complex crop areas). 

 

 
 

Figure 11. Differences in hectares between CLC 2012 and CLC 2018. 

 

In the differences recorded between 2012 and 2018, the classes with the highest values were 222 (fruit tree and 

shrub plantations) and 231 (pastures). In 2018, fruit tree and shrub plantations covered 26410.3 ha, unlike in 1990, when 

they covered 33552.1 hectares. 

 

 
 

Figure 12. Differences in hectares between CLC 1990 and CLC 2018. 

 

In 1990, unlike in 2018 (Fig. 12), notable differences were recorded in classes 112 (discontinuous urban space), 

222 (fruit tree and shrub plantations), 231 (pastures), 311 (deciduous forests), 324 (forest–reed transition), and 331 

(beaches, dunes, sands). 

We extracted green spaces and land use data for the South-West Oltenia Region from Landsat 5 TM satellite 

images (26.05.2000–30.08.2000), Landsat 7 ETM+ satellite images (26.05.2012–30.08.2012), Landsat 8 OLI/TIRS 

satellite images (23.05.2022–28.08.2022) (USGS) and Corine Land Cover (CLC) (Copernicus Monitoring Service) for 

the years 2000, 2012, and 2018. 

To analyze the evolution of green spaces for 2000–2022 (Fig. 13), we generated three vegetation indices (NDVI) 

for the years 2000, 2012, and 2022, from which we extracted the green surfaces and calculated their area. 
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Figure 13. Evolution of green spaces for the period 2000–2022. Source: author-processed https://earthexplorer.usgs.gov/ data, 2024. 

 
Based on the graph in Figure 14, we can conclude that between 2000 and 2022, the area was characterized by a 

total decrease of 262.26 km2 in green surfaces. There was a slight increase of 274.88 km2 between 2000 and 2012, while 

between 2012 and 2022, the South-West Oltenia Region area was characterized by a decrease of 537.14 km2. 

Green spaces and green infrastructure (TAYLOR & HOCHULI, 2017), through the presence and opportunities 

offered by urban and peri-urban forests, play a key role in major cities in the Oltenia Region, Romania, and worldwide. 

Urban and peri-urban forests can improve environmental quality (MARINESCU & CURCAN, 2020; 

DRĂGULEASA et al., 2024; CREȚAN et al., 2024), on the one hand, and quality of life through the social function of 

forests, on the other hand (ADEGUN et al., 2021). Additionally, how urban forests are used, through their protective, 

productive, or social functions (TOMPROU, 2023; ONCINI et al., 2024), is particularly important and taken into account 

during sustainable and smart urban planning (ALPAIDZE & SALUKVADZE, 2023). 

 

 
 

Figure 14. Evolution of green spaces between 2000 and 2022. 

 

To study the correlation between the evolution of land use and green spaces, we extracted land cover data for 

the years 2000 and 2022 from the Corine Land Cover database and the satellite images mentioned above using a 

supervised classification method. The changes were analyzed using Change Detection, which detects and calculates each 

changed pixel (Fig. 15). 

https://earthexplorer.usgs.gov/


Muzeul Olteniei Craiova. Oltenia. Studii şi comunicări. Ştiinţele Naturii.  Tom. 41, No. 2/2025               ISSN 2068-0139 ISSN-L 1454-6914 

 

254 

 

 
 

Figure 15. Land use change between 2000 and 2022. 

Source: author-processed ***. https://land.copernicus.eu/pan-european/corine-land-cover data, 2024. 

 

Table 2, generated based on the map in Figure 15, shows that the following changes occurred in green spaces 

between 2000 and 2022: 110.53 km2 was converted into built-up areas, 1.60 km2 turned into rock, 43.14 km2 became 

grasslands, 0.17 km2 became sandy lands, 1189.63 km2 was converted into agricultural lands, and 11.37 km2 became 

wetlands, and 9565.94 km2 remained unchanged. 

 
Table 2. Land use changes between 2000 and 2022. 

 

Change Area (km2) 

Water surfaces–Built-up area 1.86 

Water Surfaces–Rock 0.03 

Water Surfaces–Meadow 0.02 

Water surfaces–Sandy terrain 1.05 

Water surfaces–Agricultural areas 12.96 

Water Surfaces–Water Surfaces (unchanged) 577.87 

Water surfaces–Green spaces 22.50 

Built-up area–Built-up area (unchanged) 1783.29 

Built-up area–Agricultural areas 0.00 

Built-up area–Green spaces 0.01 

Green spaces–Built-up area 110.53 

Green spaces–Rock 1.60 

Green spaces–Meadow 43.14 

Green spaces–Sandy terrain 0.17 

Green spaces–Agricultural areas 1189.63 

Green spaces–Water surfaces 11.37 

Green spaces–Green spaces (unchanged) 9565.94 

Agricultural areas–Built-up area 192.53 

Agricultural areas–Rock 0.42 

Agricultural areas–Meadow 49.58 

https://land.copernicus.eu/pan-european/corine-land-cover
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Agricultural areas–Sandy lands 3.48 

Agricultural areas–Agricultural areas (unchanged) 14090.83 

Agricultural areas–Green spaces 972.96 

Meadow–Built-up area 0.38 

Meadow–Rock 14.36 

Meadow–Meadow (unchanged) 360.94 

Meadow–Sandy terrain 0.00 

Meadow–Agricultural areas  61.88 

Meadow–Green spaces 91.17 

Rock–Built-up area 0.41 

Rock–Rock (unchanged) 6.23 

Rock–Meadow 6.44 

Rock–Agricultural areas 1.40 

Rock–Green spaces 1.52 

Sandy Land–Built-up Area 2.71 

Sandy terrain–Meadow 0.96 

Sandy Lands–Sandy Lands (unchanged) 7.85 

Sandy lands–Agricultural areas 13.91 

Sandy terrain–Green spaces 5.18 

 

 

We also observe the reverse of the above phenomenon, i.e., 22.50 km2 of wetlands and surfaces, 0.01 km2 of 

built-up areas, 972.96 km2 of agricultural areas, 5.18 km2 of sandy lands, 1.52 km2 of rocky areas, and 91.17 km2 of 

meadows were transformed into green spaces. 

According to the INS, the total land area in the South-West Oltenia Development Region in 1990 and 2012 was 

2921169 hectares. The same is true for all five counties in the region, i.e, the land area in both years was the same for all 

the counties. 

The largest area was Dolj County (741,401 hectares), while the smallest area was Mehedinți County (493,289 

hectares) (Fig. 16). 

 

 
 

Figure 16. Land area in the counties of the South-West Oltenia Region. Source: author-processed INS data, 2025. 
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CONCLUSIONS 

 

In conclusion, Geographic Information System (GIS) techniques save time, and the results are visually 

interactive and offer the possibility of geoprocessing, interpolation, rasterization, and vectorization of statistical data, with 

the cartographic information being more suggestive and accurate. GIS programs have in common a multitude of diverse 

functions and procedures for analyzing raster or vector datasets for any relief unit, tourist area, development region, or 

country. 

Using high-resolution satellite images superimposed on processed geodata led to an accurate assessment of land 

use in the South-West Oltenia Region, Romania. According to TACHE et al. (2023), the use of land ownership data, 

whether private or state, and the overlay of processed geodata with high-resolution satellite images represents a great 

methodological advantage in identifying the most accurate land use and change relationships in the Subcarpathians Vâlcii, 

South-West Oltenia Region, Romania. 

Notable differences in land use in the Subcarpathians Vâlcii, Romania, based on CLC classes were recorded 

between 2012 and 2018 and between 1990 (first year analyzed) and 2018 (last year analyzed). These significant 

differences are graphically presented in Figs 11 and 12. 

Figure 14 shows that there was a total decrease of 262.26 km2 in green areas in the South-West Oltenia Region, 

Romania, between 2000 and 2022; additionally, there was a slight increase of 274.88 km2 between 2000 and 2012, and a 

decrease of 537.14 km2 in green areas between 2012 and 2022 in this region. 

Future research will use the Normalized Difference Vegetation Index (NDVI), a popular index for measuring 

spatial changes in vegetated areas (NGUYEN et al., 2022). The NDVI value varies from -1 to 1; the higher the value, the 

higher the tree density (VIET DU et al., 2023). 
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