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Abstract

:

Depopulation often leads to the abandonment of agricultural land and the resulting process of afforestation and reforestation. In this paper, we study the land use changes between 2000 and 2018 in two Spanish provinces, Soria and Teruel. The provinces chosen as case studies are of particular interest because they have some of the lowest population densities in Europe and continue to suffer depopulation processes that have been ongoing since the mid-20th century. The reasons for this are not immediately clear given that unlike other European regions with similar population density values, for example in Northern Scandinavia, they are not exposed to extreme climatic conditions, nor are they located in isolated mountain regions. Using the CORINE Land Cover database, we observed that in both provinces, there has been an expansion in shrub and forest land uses and a decline in agriculture due largely to the fact that certain areas have been abandoned by their inhabitants, although in other parts of these provinces, the amount of land used for agriculture has increased. Urban growth over this period has been minimal. In the coming years, it seems likely that the population of these areas will continue to fall, given that the policies carried out over decades to try to revert this trend have not been successful.
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1. Introduction


In the last six decades, 32% of the world’s territory has been affected by changes in land use. At the global level, the area of land covered by forests has fallen, and there has been an increase in agriculture. However, the opposite trend can be observed in the Global North, where forests are growing, and crops and pastures are on the wane [1]. In spite of a global increase in population and the associated increase in the demand for food, agricultural land is being abandoned, a phenomenon that can be observed throughout Europe [2,3,4]. This trend became especially noticeable from the mid-twentieth century due to socioeconomic changes, which led to a rural exodus and the loss of traditional practices and, more recently, the spatial decoupling of agricultural production from food consumption [2]. This, in turn, led to the expansion of shrubs and forests in marginal agricultural areas, especially in mountain areas on the northern side of the Mediterranean [5], where traditional land uses became increasingly unviable in economic terms [6,7].



Extensification is primarily associated with land abandonment and depopulation, and spatially concentrated in marginal, inland areas with stagnant job markets and an elderly population [8]. Crop abandonment is a clear example of land extensification. As Chauchard et al. [6] pointed out, typical consequences of this process are afforestation and reforestation and the regeneration of woodlands. This process overlaps with reforestation programs, above all in the 20th century, which were planned within the framework of the Common Agricultural Policy (CAP) [9], so consolidating the forestland process [10,11]. Another process affecting this issue is “naturbanization”, defined as the de-concentration of population and its spread towards mostly rural and natural areas in search of second homes, or places for work or leisure [8]. Both naturbanization and extensification are related to rewilding, a process in which a formerly cultivated landscape is left to develop without human control [12]. This process has had a high impact on LULC (land use/land cover) changes since the 1970s [9].



In Europe, including Spain, most of the studies carried out on extensification, naturbanization, rewilding, and the abandonment of farmland are located in mountain areas [13,14]. The factors affecting the vulnerability of rural areas in Spain that have been most frequently studied are those relating to climate change and environmental degradation, and there is a gap regarding the social and institutional sensitivity aspects of this vulnerability [15]. A study performed by Serra et al. [8] between 1991 and 2011 clearly highlighted the relationship between depopulation and the expansion of forests in Spain, observing that most of the depopulated areas that had undergone this process were located in the Meseta plateau, including the regions of Castilla y León and southwestern Aragón, which typically had a high percentage of agricultural workers and a low, quite aged population. In spite of subsidies such as the Less Favored Areas Support and agri-environmental payments from the CAP, agriculture in these areas is still not very competitive [14].



The abandonment of rural areas and the migration from the country to the city in Spain is not a recent phenomenon. It has been happening since the 1950s especially in what became known as the rural exodus, spurred on by transformation in the means of agricultural production and the mechanization of farms, together with plans for stabilization and development that favored the absorption by industry of surplus agricultural labor. However, in farming matters and rural environment policies, the decisions on land use were affected by the introduction and subsequent evolution of the CAP [16]. In this sense, the main land use changes that took place are related to urban growth around the big cities and, above all, in Mediterranean coastal areas. These changes were the result of the expansion of cities due to rural–urban migration and the associated increase in population, and later due to the development of coastal and nearby inland areas for tourism purposes, which happened at the expense of other uses, agriculture in particular. Forestry uses were also affected, and the total forested area has fallen considerably over time in these places [17,18,19]. In addition, in parallel to the abandonment of rural areas and the processes of industrialization, an energy transition took place in which the use of wood was replaced by fossil fuels [20,21], thus enabling the regeneration of forested areas in the second half of the 20th century.



The result is that in Spain today, population density varies enormously from one area to the next, creating very different types of territory. On the one hand, there are areas with very high population densities which have more and better-quality facilities and services, and on the other, areas with very low population which have almost no activities or services of any kind. The lack not just of motorways but also of normal roads in good condition makes it difficult to travel from one place to another. This results in poor connections with health, educational, retail and leisure facilities, etc., which gives rise to a sense of isolation, which is worsening as the years go by [22]. This lack of services and poor transport links [23], together with very few employment and leisure options, causes young people to leave these areas in droves, and there is no new generation to take the place of those who retire. This leads to the abandonment of farming, the loss of permanent pastures, the deterioration and disappearance of heritage, the transformation of landscapes, and an increase in fire risk, among other processes [24,25]. If we look at Spain as a whole, over 80% of its rural areas have suffered a decline in population [26].



The regions of Europe with the lowest population density are located in the north, and in particular in Norway, Iceland, Finland, and Sweden [27], where the harsh climate plays a crucial role in the socioeconomic development of a large part of the country almost all year round. However, in the list of the top 30 regions with the lowest population density, there are three exceptions to this rule, the county of Lika-Senj in Croatia and the provinces of Soria and Teruel in Spain. Despite the distance from their Scandinavian counterparts (about 4000 km further south), the two Spanish provinces have similar demographic patterns, characterized for many decades by depopulation and aging [28,29,30].



In this study, we analyze the large-scale processes of land use change that have taken place in the last two decades in these two Spanish provinces, observing the similarities and differences between them. The research takes the form of a case study of possible problems that might arise in places in Europe that have already suffered a severe decline in population and could become uninhabited in the coming decades. This could pose a great challenge for those responsible for territorial management, who must try to reduce territorial inequalities as far as possible in ways that can help bring about long-term sustainable development. For this reason, it is important to understand the dynamics affecting these territories in terms of land use and population.



In the first section of this paper, the study area is described, together with the methodology and the data used; in the third section, we present the results; and the article closes with a discussion and our conclusions.




2. Materials and Methods


2.1. Study Area


In Spain, according to the National Institute of Statistics (INE) [31], the threshold differentiating an urban from a rural municipality is 10,000 inhabitants. In the provinces of Soria and Teruel, located in the autonomous communities of Castilla y León and Aragón, respectively, almost the entire area is dominated by settlements classified as rural. As can be seen in Table 1, there is just one municipality in Soria and two in Teruel with over 10,000 inhabitants. The former (the town of Soria) contains 44% of the provincial population, and the latter (the towns of Teruel and Alcañiz) contains 38%; these urban municipalities are the only ones in which population has increased.



These two provinces have the lowest population density in Spain. In 2018, they were within the NUTS 3 regions of Europe with the lowest inhabitants per square kilometer at about 8.7 inhabitants/km2 in the case of Soria and 9 inhabitants/km2 for Teruel [27]. These figures highlight a population density that has remained stable over time at a level almost 13 times lower than the European average (Table 2), and almost 9 times lower than the average for Spain (Figure 1). At the municipal level, much lower values can be found; for example, the municipality of Estepa de San Juan in Soria, which in 2018 had a population density of 0.57 inhabitants/km2, figures that crop up again and again in numerous municipalities in the two provinces. This has led some authors to dub these areas as “the Spanish Lapland” [32].



The provinces of Soria and Teruel are situated in the northeast of the Iberian Peninsula and cover a surface area of 10,306 km2 and 14,809 km2, respectively. Although Teruel is more mountainous than Soria, they both have average altitudes of around 1000 m, and a warm temperate climate, with average temperatures ranging between 2 °C in the winter and 23 °C in the summer; the annual rainfall is around 500 mm. Their main economic activities are the cultivation of cereals on rainfed land, together with tourism, the agrifood industry, and the energy sector, as well as the furniture industry in Soria or coal mining, on the verge of disappearing, in Teruel (Figure 2) ([33], Diego Delso).



While in many other Spanish regions, people migrated from rural areas to their provincial capitals, in the provinces we studied, this trend was not followed, or at least not to the same degree. This is due to the lack of basic services in the cities of Soria and Teruel such as further education facilities, a range of leisure options for local people, a broad variety of retail outlets, and certain medical specialties. As a result, many inhabitants of these cities also decided to leave.



Emigrants from these areas moved primarily to Madrid during a significant period of development in industry, retail, the service sector, and public administration. The second most popular destination was Zaragoza, the capital of Aragon, due to its proximity to both Teruel and Soria and to the establishment of a development hub during the Economic and Social Development Plan implemented in Spain between 1964 and 1967. The flow of people to Madrid and Zaragoza remains important today, although it is now more closely associated with the tertiary sector [34].




2.2. Data and Methods


In our analysis of land use changes, we have used the CORINE Land Cover (CLC) database at a scale of 1:100,000 for the years 2000, 2012, and 2018. The information was downloaded from the National Geographical Information Centre of the Spanish National Geographic Institute [35]. The ArcGis 10.8 [36] and IDRISI TerrSet 18 software packages [37] were also used. Data from 2000 to 2018 were used to obtain land use and land cover changes, while data from 2012 were used to calibrate the processes of arable land abandonment and rewilding via the random selection of different parcels of land, so preventing them from being confused with fallow land. We also used spatial information relating to the Natura 2000 Network and other protected natural spaces in both provinces, at a scale of 1:50,000, provided by the Ministry for the Ecological Transition and the Demographic Challenge [38].



The legend at Level 3 of the CLC, which has 27 different categories in the case of Soria and 31 in that of Teruel, was reclassified into 17 and 9 categories, respectively, in order to be able to observe the changes that have taken place in natural and farm land (Table 3 and Figure 3).



After performing a rasterization of the original vector format with a pixel size of 50 m, crosstabulations were carried out [39] (see Supplementary Material, Tables S1 and S2), so obtaining some descriptive statistics about land use changes (gains, losses, swaps, net change, and gross change).



Land use change maps were also drawn up so that we could later focus on the following processes of change: artificialization; shrub expansion; forest expansion; agricultural expansion; and forest degradation. The processes of change were expressed by grouping together the crosses obtained with the categories listed in Table 3. Artificialization can be defined as all the land uses which change to urban and/or industrial uses; shrub expansion as all the agricultural land uses which change to shrubs or natural grasslands, and also those that change from natural grasslands to shrubs; forest expansion as land that changes to forest at the expense of agricultural uses, natural grasslands, shrubs, or burnt areas; agricultural expansion as natural grasslands, shrubs, and forests that change to farmland or agriculture with vegetation; and forest degradation refers to land which was previously forest and has now become shrubland or natural grasslands.





3. Results


It should provide a concise and precise description of the experimental results, their interpretation, as well as the experimental conclusions that can be drawn.



In the provinces of Soria and Teruel, the uses and covers with the largest surface areas are agriculture, forest, and shrub. If we observe the changes over the study period (Figure 4), we can see that the main swaps have taken place between these same uses and covers. The greatest losses were recorded by shrub (~40%), followed in the case of Soria by land principally occupied by agriculture (~25%), and in the case of Teruel by agricultural areas (~27%). In regard to gains, the greatest gains occurred in shrub (a cover in which there were large swaps) and in forest in Teruel (~32%), and in the case of Soria, most noticeably in forest (~30%), natural grasslands (~24%), and agricultural areas (~21%). Despite the depopulation they have suffered, the artificial areas (urban, industrial, and retail areas) have grown, albeit very slightly, with an increase of 3233 Ha in Soria and 5724 Ha in Teruel, equivalent to 0.38 and 0.31% of their respective territories. In both provinces, this artificialization has occurred all around the most populated towns.



These changes took place across the whole territory of both provinces (Figure 5). The top two maps (Figure 5a) show the main transitions: agriculture to artificial surface; agriculture to forest and semi-natural vegetation; forest and semi-natural vegetation to artificial surface; and forest and semi-natural vegetation to agriculture. The change from agriculture to forest and semi-natural vegetation (shaded in green) is the one that occupies the largest area (between 6% and 8% of the total) in both provinces, located above all in the north, west, and southeast of the province of Soria and throughout the entire territory of the province of Teruel.



The maps in the middle (Figure 5b) and at the bottom (Figure 5c) highlight the locations of the changes from agricultural land to shrub and from shrub to forest, respectively, in Soria and Teruel, with the Natura 2000 layer superimposed. In Soria, the change from agricultural land to shrub is mainly located in northern and western parts of the province, while in Teruel the largest patches are located in the center and east. In regard to the change from shrub to forest (Figure 5c), in Soria this change is located above all in the northwest and southeast of the province, while in Teruel there is a clear strip running from the southwest to the center and various scattered patches.



In this way, of the processes that have taken place in these last two decades (Figure 6 and Table 4), perhaps the most important are the agricultural expansion in Soria (7.4% of its territory) in the northeast and east, while in Teruel (4.7%) this happens in smaller, more scattered patches in the north and center-east of the province. The areas affected by forest degradation occupy 7.1% and 3.9% of the total area in Soria and Teruel, respectively, located in homogeneous patches in the north and southeast (Soria) and the center (Teruel). Forest expansion has happened above all in the large areas of forests in the northwest of Soria (10%), and in areas previously occupied by shrubs to the northeast of Teruel (8.9%). Finally, shrub expansion has occurred in areas near the agricultural areas in the north and southwest of Soria, while in Teruel there are large patches running from west to east in the central part of the province, and near agricultural areas and close to a patch of forest (East). This change occupies 8.3% and 10% of the total area in Soria and Teruel, respectively.



As mentioned earlier, artificialization has taken place in the most populated urban environments. This slight dynamism (around 0.35% of its territory) occurs above all near the city of Soria and the city of Teruel, and their surrounding areas (Figure 7).



In short, the land use changes and processes that took place in the last two decades in the two provinces are very similar. The main processes were shrub and forest encroachment, taking up almost 20% of the change in both territories. The main change is from agriculture to forest and semi-natural vegetation and from natural grasslands and shrubs to forest, which each accounted for just over 7% of the territory. The change processes in agricultural areas and agriculture with vegetation to forest and from agricultural areas to shrub each represent around 2% of the territory.




4. Discussion


The regions with the highest probability of farmland abandonment are typically amongst those with the highest unemployment rates and a high negative migration. The areas analyzed in this study have some of the lowest population densities in Spain, comparable with those in areas in the far North of Europe. They are vulnerable to negative processes such as abandonment because of their particular socioeconomic characteristics (Figure 8). These include the loss of population and the resulting drop in population density, the high average age of those who remain, a reduced diversification of the types of work associated with rural areas, and a lack of job opportunities, all of which lead more people to abandon these areas. This gives rise to significant changes in the landscape and in land uses, a process which, in Spain, far from improving is become more and more serious as time goes by [40].



In addition to other socioeconomic and biophysical factors, other studies in various regions of Western, Central, and Southern Europe highlight the relationship between depopulation and changes in the landscape, as manifested in the abandonment of land [4,41,42] and sometimes even of entire villages.
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Figure 8. Buimanco, a village in the province of Soria abandoned in 1965. Reprinted with permission from [43]. 






Figure 8. Buimanco, a village in the province of Soria abandoned in 1965. Reprinted with permission from [43].
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According to Levers et al. [2], the abandonment of farming in Europe between 2001 and 2012 was an infrequent event, contrary to the trend we observed in the provinces of Soria and Teruel, where there was quite a high percentage of change, of around 9% in both provinces, in spite of the fact that rural population decline slowed down due to the arrival of foreign immigrants during this period [44]. However, at the same time, a converse process of expansion of agriculture was taking place above all in Soria, in 7% of its total area, indicating changes in the location of farmland. Nowadays, the location of croplands in Southern Europe does not depend so much on physical or biophysical factors, and there is an increasing tendency to locate farms in more degraded areas and with a low water capacity, a long way from cities and markets [45]. This was highlighted in a study in Spain by Bakker and Veldkamp [46], who found that factors such as topography, soil quality, and accessibility have become less important in the location of cropland, and crop cultivation is increasingly concentrated in warm and sunny areas where high production is ensured with the help of modern technology such as irrigation and land levelling, as is happening in the south and southeast of the Iberian Peninsula with the aid of greenhouse and drip irrigation techniques [47]. In the provinces we studied, we did not detect higher levels of abandonment around the cities as had been noted by Bakker et al. [45]; in fact, in Soria, there has been an expansion in agriculture around the city, and nor did we notice lower levels of abandonment within the Natura 2000 network in relation to conservation policies for the maintenance of sustainable agriculture, as reported by Levers et al. [2].



In regard to the planning of these territories, which are suffering high rates of agricultural abandonment and naturalization of the landscape, there is a debate between the loss of traditional landscapes and the potentially positive impacts of rewilding on biodiversity and ecosystem services (e.g., water regulation and supply, food production, aesthetic value, recreational services, etc.) [14,48,49]. By contrast, other authors stress the link between rural depopulation and environmental sustainability [26], arguing that if the land is abandoned there are greater environmental risks, such as soil erosion, an increase in the number of forest fires, and the deterioration or loss of both natural heritage and historic, artistic, and cultural heritage [50,51,52]. Others contend that abandonment is one of the main threats to the bio-cultural heritage in European landscapes [52,53,54,55].



There is, therefore, a need to manage the territory, even when it is completely uninhabited, a situation that may eventually be reached in these regions if the population decline initiated in the 1950s continues. The scientific community shows a lack of consensus on how best to proceed in these cases. Lasanta et al. [50] observed that society and scientists are divided on how to manage abandoned lands. Some think that passive management of the revegetation process is required in order to restore natural ecosystem processes and reduce human control over the landscape. Other scientists and some parts of the population propose interventions in the landscape. They argue that in the present context of widespread land abandonment, degradation of the landscape, less biodiversity, and a loss of resources and ecosystem services, alternatives for managing abandoned farmland must be proposed in order to mitigate the negative effects of revegetation processes. In addition, the perceptions regarding the value of these landscapes vary depending on whether you are a resident or a tourist; in a study carried out by Höcht et al. [12] in the Alps, they found that just 6% of local residents wanted “more forest and dense shrublands”, as for them this was synonymous with a scruffy, dirty, or forgotten landscape, while the visitors considered wildness to be a positive aspect, but also regretted the cultural losses.



For all these reasons, policies and governance are fundamental. Subsidies or support for public policies using financial and other kinds of resources can function as facilitators of adaptation or as limiters, and therefore play a key role when it comes to effectively reducing the vulnerability of rural areas [15]. However, Alonso-Carrillo et al. [23] observed that the policies that have been implemented, such as the CAP, LEADER programs, or the rural policies designed in recent years by the Spanish Government, have not been successful at tackling social and economic deprivation in lagging rural areas. In this sense, the opinions of stakeholders about the policies and the future development of territories that are suffering depopulation can vary according to the size of the town or village in which they live: inhabitants of small towns consider that policies focused on improving infrastructures are the most appropriate for the long-term solution of the depopulation problem, while people from rural municipalities in the heart of depopulated Spain believe that the solution cannot be achieved in the medium term, but they are confident that in the long term a solution will be found [23]. Accessibility, facilities, economic conditions, population ageing, natural amenities, and the degree of urbanization are all identified as factors to be considered and monitored in any regional strategy in response to demographic challenges [56].



Lastly, it is important to take into account that our study has a number of limitations. As has been demonstrated on numerous occasions, the CORINE database has errors and uncertainties resulting from changes in the methodology [57]. The scale at which we conducted this research could be considered too broad in spatial terms. There could also be certain errors in terms of the land parcels where agriculture has been deemed to have been abandoned, but which may in fact be fallow fields (even though we tried to avoid this problem by using the CLC for the year 2012). In a study of 11 sites in different parts of the world, Crawford et al. [49] showed that abandoned croplands are soon recultivated, typically within 30 years of their initial abandonment at almost all the sites they studied. This means that a broader timeframe might perhaps be more suitable, as well as a greater level of detail.



A statistical analysis of the factors behind the different changes and processes analyzed would have facilitated their explanation, and this will be a question for future research. However, as Bakker and Veldkamp [46] point out, it is also necessary to take into account that the relationships between land use and the environment in Spain are nonstationary in time, and new constraints may develop which are not yet reflected in the recently observed changes.




5. Conclusions


LULC analysis helps us to understand the relations between the activities carried out by the population of a particular territory and the possible consequences arising from these relations, making it possible to draw up territorial management plans and design policies. As Pelorosso et al. [58] stated, landscapes made up of abandoned farmland need effective management to maintain their functionality to support sustainable development.



The land use changes that have taken place in the last two decades in Soria and Teruel are related with the processes of extensification and of shrub and forest encroachment, (taking up almost 50% of the change in both territories) caused in part by people abandoning rural areas. These two cases are of particular interest because unlike other areas, their low population density figures, some of the lowest in Europe, are not due to extreme climatic conditions or remote locations in isolated mountainous areas. They should not therefore be viewed as marginal areas but as inland country areas with an evident depopulation problem.



It seems likely that the trend will continue in the coming years in spite of the fact that depopulation has recently become a priority on the Spanish political agenda, and a specific Ministry for the Ecological Transition and the Demographic Challenge has been set up. This ministry is responsible for implementing specific measures in the areas most affected by territorial inequality. In addition to trying to address the social and economic issues caused by depopulation, the main focus in past decades, the interest today has shifted to include ways of dealing with its environmental consequences.



It is therefore very important to know what is happening with land use in these areas and what may happen in the future. Depopulation will remain an issue in the coming years, and this will affect the social, economic, and environmental activity in these areas. The continuing exodus from the countryside has important consequences, such as (a) the abandonment of crops, pastures, and forests due to the lack of generational replacement or of other people who can tend to them; (b) the degradation and loss of traditional agrarian landscapes, in which the historic and cultural elements typical of these landscapes are also inevitably affected; (c) the creation of new farming landscapes resulting from the increasing concentration of land ownership in the hands of just a few farmers, with more homogenized farms and more intensive use of the soil; (d) the extension of shrubs across ever greater spaces with an increase in the density, cover, and biomass of autochthonous woody plants or bushes and a possible increase in forest fires due to the fact that there are not enough people working in and looking after the mountains and forests, among others.
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Figure 1. Population density in Soria and Teruel in 2021 at the municipal level (NUTS 5). 
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Figure 2. Landscapes in Soria and Teruel. The picture on the left shows the village of Maján (Soria), which in 2021 had 9 inhabitants and an average age of 69.5 years old, while the one on the right shows the village of Santa Cruz de Nogueras (Teruel), with 30 inhabitants and an average age of 57.5. 
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Figure 3. Reclassified land uses in Soria (left) and Teruel (right). 
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Figure 4. Losses and gains recorded in Soria (in the red range of colors) and Teruel (in the blue range of colors) between 2000 and 2018, in percentages. 
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Figure 5. Location of the main land use changes registered in Soria (left) and Teruel (right) (a): agriculture to artificial surface (red); agriculture to forest and semi-natural vegetation (green); forest and semi-natural vegetation to artificial surface (brown); forest and semi-natural vegetation to agriculture (yellow). Location of the changes from agricultural to shrub (b) and from shrub to forest (c) with the Natura 2000 network. 
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Figure 6. Principal change processes registered in Soria (left) and Teruel (right): agricultural expansion (yellow); artificialization (red); forest degradation (pink); forest expansion (dark green); shrub expansion (light green). 
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Figure 7. Change processes registered at a distance of 5 km from the artificial areas of the city of Soria and its surrounding area (left) and the city of Teruel and its surrounding area (right). Artificial use CLC 2000 highlighted in black. 
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Table 1. Number of municipalities and inhabitants in the provinces of Soria and Teruel in 2000 and 2018. The places in which the population has increased are highlighted in bold type.
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Population of Each Municipality

	
Province of Soria




	
Nº Municipalities

	
%

	
Population 2000

	
%

	
Population 2018

	
%






	
Less than 10,000

	
182

	
99.45

	
56,823

	
62.5

	
49,488

	
55.86




	
More than 10,000

	
1

	
0.55

	
34,088

	
37.5

	
39,112

	
44.14




	
Total

	
183

	
100

	
90,911

	
100

	
88,600

	
100




	
Population of Each Municipality

	
Province of Teruel




	
Nº Municipalities

	
%

	
Population 2000

	
%

	
Population 2018

	
%




	
Less than 10,000

	
234

	
127.87

	
96,538

	
68.04

	
82,522

	
61.63




	
More than 10,000

	
2

	
1.09

	
43,618

	
31.96

	
51,630

	
38.37




	
Total

	
236

	
128.96

	
136,473

	
100

	
134,572

	
100











 





Table 2. Population density over the period 2000–2018 in Europe, Spain, and the provinces of Soria and Teruel (inhabitants per km2).
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	Year
	Soria
	Teruel
	Spain
	Europe





	2000
	8.8
	9.2
	80.2
	111.9



	2001
	8.8
	9.2
	80.7
	112.1



	2002
	8.8
	9.2
	81.9
	112.4



	2003
	8.9
	9.3
	83.4
	112.8



	2004
	8.9
	9.4
	84.8
	113.2



	2005
	9
	9.5
	86.3
	113.7



	2006
	9
	9.6
	87.7
	114.1



	2007
	9.1
	9.8
	90.1
	114.7



	2008
	9.2
	9.9
	91.6
	115.1



	2009
	9.2
	9.8
	92.4
	115.4



	2010
	9.2
	9.8
	92.8
	115.7



	2011
	9.2
	9.7
	93.2
	115.7



	2012
	9.1
	9.6
	93.2
	116



	2013
	9.1
	9.5
	92.9
	116.1



	2014
	9
	9.4
	92.5
	116.9



	2015
	8.9
	9.3
	92.5
	117



	2016
	8.8
	9.2
	92.5
	117.7



	2017
	8.7
	9.1
	92.7
	117.7



	2018
	8.7
	9
	93.1
	118










 





Table 3. Land use categories reclassified from CLC.
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CLC Category 1

	
Cat 2 Reclassification






	
Urban fabric

	
Artificial surfaces




	
Other artificial uses




	
Non-irrigated arable land

	
Agricultural areas




	
Permanently irrigated land




	
Vineyards




	
Fruit trees and berry plantations




	
Olive groves




	
Pastures




	
Complex cultivation patterns

	
Land principally occupied by agriculture




	
Land principally occupied by agriculture, with significant areas of natural vegetation




	
Agro-forestry areas




	
Forests

	
Forest




	
Natural grassland

	
Natural grasslands




	
Shrubs

	
Shrub




	
Open spaces with little or no vegetation

	
Open spaces with little or no vegetation




	
Burnt areas

	
Burnt areas




	
Water bodies

	
Water bodies











 





Table 4. Main land use processes in Soria and Teruel, in hectares and as a percentage of total area.






Tabl