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Het waren geen gesprekken

Laat het vonnis
snel voltrekken

 vreemd 
 en gedwee 
 galmde de dreun nog na

in dit totaal verteerde landschap 

None of them were conversating
Let the verdict be swiftly

unfamiliar
and meek

The thud still echoed 

in this utterly consumed landscape

Figure 2.  BIrd flying over cliff in Monfragüe
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Desertification and depopulation are mutually reinforcing processes 
that cause global socio-ecological ecosystem vulnerability through 

land degradation. The dehesa landscape in Spain is especially 
vulnerable, facing severe threats from these combined pressures 

and urgently needing strategic intervention. This research explores 
the potential of adaptive strategic planning to mitigate the socio-
environmental impacts of depopulation and desertification in the 

rural regions of northern Extremadura, Spain, particularly focusing 
on the dehesa landscape. By integrating a combination of qualitative 

and quantitative research methods, this study analyses historical 
conditions and forecasts future scenarios, providing a holistic approach 

to environmental, ecological, social, economic, and political factors. 
The use of cartography and GIS tools enhances spatial understanding 
and visualisation of impact distributions. The fieldwork, characterised 

by landscape photography and semi-structured interviews establishes 
a baseline understanding of the landscape’s health and land 

management practises. Furthermore, surveys delve deeper into 
community- and landscape identity, offering insights into local values 

and potential engagement in future scenarios. 

These narratives reveal a strong community willingness to restore 
landscapes, dependent on clear visions for change, structured help 
in the form of technical knowledge of nature-based solutions, and 

incentives for ecosystem services. The findings suggest that an 
adaptive strategy, focusing on the active regeneration of the trees 
in the dehesa through a framework that integrates diverse actions 

over time, can reverse negative trends in landscape restoration. 
This research contributes to existing knowledge by highlighting the 
importance of community-engaged fieldwork and sustainable land 

management on a local scale to minimise effects of global processes. 

Keywords: adaptive strategic planning, sustainable land management, 
landscape restoration, ecosystem services, community engagement 

Figure 3.  Forest  with soil 
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This thesis embarks on a journey through 
globally occurring processes, ethical rea-
lities, and the intricate relationship bet-
ween human endeavours and the natural 
world. Herein lies the opportunity to na-
vigate between adaptation, mitigation, 
and restoration.

The introductory chapter of this thesis explores the 
complex relationship between human societies and the 
natural world, starting with a personal motivation to study 
this interaction and highlighting the urgency of addressing 
these dynamics. It introduces the Anthropocene, an era 
characterised by significant human influence on the earth’s 
ecosystems and geology. It sets the stage for detailed 
discussions of environmental change.

It then translates this into focus areas and the overall 
vision. Global issues such as desertification, climate 
change and biodiversity loss are explored further, focusing 
on desertification and its global consequences. It highlights 
how these environmental challenges are interrelated 
and disproportionately affect different regions and 
communities, highlighting the unfair burden on vulnerable 
populations.

Figure 4. Tree density in northern Extremadura 



Nature as a production landscape. This project started with 
my growing awareness of the utilitarian valuation of natural 
resources reveals a deeply human-centred perspective. This 
approach, which sees the natural world primarily as a resource 
for human benefit, reveals a fundamentally flawed relationship 
with our environment - a worrying commodification that 
perpetuates an imbalance.

This persistent imbalance is reflected in a wider societal 
indifference and a noticeable lack of concern for the 
environment. For me, climate change is a telling indicator of 
our disturbed relationship with nature. The earth is suffering 
under the weight of our neglect, and despite clear signs of 
distress, there is a collective failure to acknowledge our role in 
these environmental crises - either as part of the problem or as 
potential contributors to the solutions.

During my first master’s course in Urbanism at Delft, an 
interview with a local resident in Vlissingen about sea-level rise 
and climate change demonstrated the severe consequences 
of this attitude. The resident’s dismissal of the implications of 
climate change as ‘a problem for my grandchildren’ underlined 
the overwhelming nature of the problem and the general 
unwillingness to confront or address it. In situations where 
apathy seemed omnipresent, I initially felt incredibly lost.

Fortunately, in the same year I became involved in a sustainable 
land management project that offered a stark contrast. 
Volunteering on a self-sustaining farm, where resources were 
carefully respected and used sustainably, renewed my hope. The 
community members’ commitment to living in harmony with 
nature and their eagerness to share their sustainable practices 
inspired me. They were the embodiment of the change they 
aspired to create.

Through my participation in the climate change movement, I 
am committed to promoting both awareness and action. This 
thesis aims to make a significant contribution to the discourse on 
climate change mitigation.

Motivation 1.1
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Figure 5. Alternated from Hilma af Klint, the swan no. 2 (1914),  Hilma af 
Klint, the swan no. 1 (1914)



1.2

The Anthropocene: our current geological epoch, defined by 
the profound impact and dominance of human actions on the 
planet’s geological and ecological systems. The range of activities 
that started from the Industrial Revolution mark the start of an 
era of a dominant force triggering alterations in the systems of 
the earth at a rate exceeding natural processes. This perspective 
translates into a utilitarian attitude towards the natural world, 
viewing all other beings primarily as instrumental resources for 
human benefit: nature and natural resources become objects. 
Consequently, this worldview underpins practises as resource 
overexploitation, deforestation, and urban expansion (Pagliarino 
& Pronti, 2016). 

Arranging nature 
Toni Hamels paintings question our behaviour regarding our 
current thinking models. Her clothing reminds us of the 1950’s, 
the period when our current socio-economic model commenced. 
The painting gives an uneasy feeling and reminds us of the 
ideology that humankind is the head of the universe. She implies 
the natural world is slowly disappearing and being replaced.

Justice and disproportionate impacts
This rise in atmospheric CO₂ levels is a primary marker of 
the Anthropocene. Climate change, a critical aspect of this 
epoch, exemplifies this acceleration, with the current rate of 
warming happening faster than at any point in Earth’s history. 
The Intergovernmental Panel on Climate Change (IPCC) 
report predicts and warns for a future where temperatures 
skyrocket and intense heatwaves will be more present, affecting 
ecosystems worldwide (World Health Organization: WHO, 
2018). The social, ecological, and economic consequences of this 
process are huge. Tangible consequences of climate change are 
felt globally: chronic hazards as drought, extreme heat, rising 
sea levels, along acute hazards as heat waves and floods, disrupt 
people’s lives (Adger et al., 2013; Bryan et al., 2020; Stone et al., 
2010; Umar et al., 2018). 

Human dominance and global      
consequences
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Figure 6. Ikebana VII (the arrangement) Toni Hamel, 2023 

“However the desire to find solutions to climate 
change necessarily requires a change of scale, 
combining the global approach required to reduce 
greenhouse-gas emissions, with a local strictly 
urban and extremely localized approach for 
adaptation”  

- Mondini et al., 2016, p.355

The burden of these disruptions are 
not distributed equally. Vulnerable 
and marginalised communities face 
disproportionate challenges in absorbing these 
changes leading to even more inequalities 
(Holling, 1973). The presence of capital and 
resources may determine the adaptability of 
these marginalised groups. As these groups 
tipically have less access to resources, 
compounded by systematic factors as historical 
injustices, socio-economic inequalities and 
limited political representation, the impact 
of disasters and slow violence may be huge. 
There is a  lack of social evaluation of these 
accumulated problems induced by climate 
change. Moreover, there is a lack of visions and 
plans on how to improve equality regarding 
climate justice. 



1.3 Dimensioning of phenomena
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As human activities reach geological 
dimensions, it is essential to recognize the 
interconnectedness of all forms of life. The 
consequences of prolonged periods of elevated 
temperatures during day and nighttime 
extent beyond effects on the physiological 
performance of humans: many hazards are also 
posed to non-human species and ecosystems 
(Shah Habibullah et al., 2021).

Ecological justice and nature’s balance
Ecological justice demands equitable treatment 
of all living organisms: a recognition of the 
intrinsic value of nature beyond its utility 
to humans. This perspective requires a 
multispecies vision that includes the well-
being of all life and promotes ecological care. 
This concept highlights the importance of land 
as a medium that brings humans and more 
than human together (Davis et al., 2019). 
Socio-ecological justice can therefore also be 
expressed in territorial forms, with soil as a 
critical focus. 

Interrelations 
The links between desertification, climate 
change and biodiversity loss underline the 
complex system of processes that reinforces 
negative impacts. Climate change intensifies 
droughts and heatwaves, worsening 
desertification and affecting biodiversity. At 
the same time, climate change itself increases 
biodiversity loss. Thus, environmental 
conservation, greenhouse gas mitigation 
and desertification control are essential for 
ecological balance. Understanding these 
interrelations in the history of environmental 
exploitation is essential for understanding 
socio-ecological justice and promoting 
mutispecies well-being. 

Figure 7. Feedback loops among desertification, global climate change 
and biodiversity loss. Included from Millenium Ecosystem Asessment, 

2005



 dry sub-humid
semi-arid
arid 
hyper-arid

1.4

Desertification 

Desertification is a visible process taking place 
on a global scale. This umbrella term does 
not only mean the literal expansion of desert, 
but is a term for land degradation in water-
scarce territories. The most important effect 
of this degradation is the permanent decline 
in quality of soil. Vegetation loss, decline 
in water resources, wildlife, and economic 
productivity of the land are also associated 
with this loss. Desertification is triggered 
by changes in climatic and socio-economic 
boundary conditions in dryland systems, 
with land degradation and  disruption of local 
economies as consequences (Puigdefábregas, 
1997). 

Arid, semi-arid and dry sub-humid areas 
are known collectively as drylands and are 
defined by a scarcity of water. Precipitation 
is here balanced by evapotranspiration. 
Drylands cover 41.35 of the earth’s land 
surface and are distributed according to 
figure 4 (Abatzoglou et al. 2018). These lands 
are particularly prone to land degradation. 
Wind erosion, soil salinisation and water 
erosion dominate in drylands. While part of 
the degradation process is natural, human 
drivers are increasingly defining the state of 
degradation of the land. Erosion, one of the 
main processes of soil degradation, typically 
takes place through forces of nature, but can 
be intensified by human activities. Agricultural 

activities are a driver of the decline 
of soil fertility, which is another 
form of degradation. 

Preventing desertification plays a 
significant role in the mitigation 
of climate change through carbon 
storage & sequestration, as well 
as species conservation (Critchley 
et al., 2023). The decrease of 
vegetation and loss of fertile 
soil reduce the capacity of the 
ecosystem to capture and store 
carbon. This creates a negative 
feedback loop, as increased 
greenhouse gas concentrations 
contribute the rise of global 
temperatures and therefore the 
risks on desertification. Next 
this impact, desertification can 
contribute to food insecurity, 
biodiversity decline, poverty, 
emigration, and reduced human 
well-being (Smith et al., 2020).

<-20%

<-10-15%

<-2-5%
no or positive change<-15-20%

<-5-10%
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Figure 8. Geographical distribution of drylands, delimited based on the aridity index. Adopted from  Abatzoglou et al. 2018. 
Figure 9. Imminent future - 2011-2040. Projected future changes in the Aridity index for three 30-year periods. Results from scenario RCP 

8.5. Adopted from Reynolds, J. et al. 
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This chapter begins with an examination of the Spanish 
landscape and changes it has undergone. It explores 
complex interrelations and elaborates on the political 
influences affecting these changes. The chapter delves 
into the intersectionality of the two major phenomena 
depopulation and desertification. It uses a specific 
landscape in Extremadura as a case study to illustrate 
these issues. The A specific landscape in Extremadura is 
later explained and used as a case study. The most crucial 
factors and variables within this system are analysed and 
concluded. 

From global desertification, erosion pro-
cesses in Spain, and agricultural land 
abandonment in Extremadura: by de-
composing and descaling the problem 
the broader system becomes more com-
prehensible and the and the outlines of 
the problem arise. 

FIgure 10. May 10, 2022. NASA, 2022 
Figure 11. May 11, 2023. NASA, 2023 



The Spanish landscape is formed by a variety of ecosystems and climatic zones, shaped 
by its geographical features, its complex topography and its location between the North 
Atlantic Ocean and the Mediterranean sea. In general, most of the Spanish territory 
is covered by arid steppes. The north-western regions have a climate dominated  by 
the Atlantic Ocean, with higher levels of rainfall. In contrast, the southern and eastern 
parts of the country have a Mediterranean climate with hot, dry summers and mild, wet 
winters. The only desert in Europe can also be found in this region: the Tabernas Desert 
in Almería. 

Current processes and accumulation
According to the Spanish National Strategy to Combat Desertification, 75% of Spain’s 
land suffers from climatic conditions that could lead to desertification (Ministerio para la 
Transicíon ecológica y el reto demográfico, 2022). Desertification is induced by changes 
in the climatic and socio-economic conditions of dryland systems, resulting in land 
degradation and  disruption of local economies (Puigdefábregas, & Mendizabal, 1998). 

Desertification itself initiates the process of reduced soil fertility, water scarcity and 
reduced vegetation cover. Both natural and human factors can be identified as initiators 
of this process. Natural factors include climatic variability and geomorphological 
processes causing soil erosion (Martinez-Fernandez & Esteve, 2004). Climate change 
exacerbates this through increased evaporation, water stress, and altered precipitation 
patterns, resulting in more soil erosion and reduced soil moisture retention. 

Human activities have significantly accelerated desertification in Spain, especially during 
the last century. Anthropogenic factors such as land use practices, agricultural practices, 
urban expansion, and infrastructure development challenge the bio-physical systems. 
Especially negative land management practises are threatening for the already very 
poor overall soil quality in the country. Only 7% of Spanish soils are of high agricultural 
quality, making them the rarest in Europe (Martinez-Fernandez & Esteve, 2004).  Poor 
land management practices such as overgrazing, deforestation, excessive irrigation, 
monoculture, agrochemical use and soil sealing, significantly degrade soil quality. 
Subsequently, the equilibrium of the semi-arid ecoystems can be brought to a critical 
state (Puigdefábregas & Mendizabal, 1998). 

2.1.1 Emergency status 

Context

arid
semiarid
dry subhumid
wet subhumid

vegetation cover  decline between 15-30% 
vegetation cover decline between 0-15% 

water basin
desertification hotspot  

0                 100               200              300km 
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Figure 12. Status of the Spanish Landscape. After Epdata, 2021; Leopoldo 
Rojo Serrano, 2004; Rodríguez-Berbel 2022 
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Governance

The Spanish government has been 
aware of the desertification process for 
a long time, but there is some ambiguity 
in the perception of this process. 
Controlling erosion was In the 90’s the 
way to combat desertification (Martinez-
Valderrama, 2022). The focus here 
was restoring vegetation cover to stop 
erosion. 

Investigations and intentions 
The first attempt to find the causes 
of desertification, drivers of the 
phenomenon and its effects to lay 
foundations for the formulation 
of solutions appeared 21 years 
ago in the Surmodes project. Here 
desertification was identified as a 
cause, and degradation as an effect. 
Finding hotspots before irreversible 
land degradation was the main goal, by 
looking at climatic and socio-economic 
indicators.  It showed which combination 
of factors were driving the process of 
desertification and provided information 
about which stressors could be relieved 
to deactivate the risks.

In 2008, the Spanish National Action 
Program Against Desertification 
(PAND) appeared, which diagnosed 
desertification landscapes accurately, 
but  lacked an action plan. As a 
consequence of the absence of 
actions that halted the progress of 
desertification, landscapes have lost 
parts of their natural resources already 
(Martínez-Valderrama et al., 2022). Next 
to the absence of proposed solutions, 
the document is no longer accurate 
as recent as trends of global warming, 
depopulation, expanded industrial farms, 
increased irrigation and an increased 
demand for products are not included. 
It is necessary to capture the current 
drivers of desertification and formulate 
concrete solutions. 

Since PAND, water erosion is no longer 
seen as the main degrader of land, and 
southeastern Spain is no longer solely 

Ambiguity in actions 
2.1.2



25

the focus of desertification policies. 
Before, the term desertification was 
solely associated with soil erosion, while 
salinisation, water over-exploitation, 
forest fires, soil contamination, urban 
expansion and loss of biodiversity are all 
playing a role in the process (Martinez-
Fernandez & Esteve, 2004).

The newest document that describes 
the actions that are needed to take 
against desertification are published in 
2022 in the National Strategy to Combat 

Desertification.  This strategy aims at 
updating the diagnosis of desertification, 
identifying the most vulnerable 
landscapes, and integrating actions 
across sectors. Within a framework 
different policies and actions are unified. 
It emphasises the importance of the 
integration of sustainable land and 
water management practises, to prevent 
further degradation and mitigate effects 
(Ministry for Ecological Transition and 
the Demographic Challenge (MITECO), 
2022). 

Ambiguity in actions 

Estrategia Nacional
de 
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Figure 13. PAND document cover. After Ministry of Environment and 
Rural and Marine Affairs,2008. Figure 14. National Strategy to Combat 

Desertification cover. After MITECO, 2022



2.1.3 The revolt of empty Spain 
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Low-density municipalities cover 48% 
of the Spanish surface. More than 
eighty percent of small municipalities 
with less than 5.000 inhabitants have 
lost inhabitants the past decade,  while 
the loss of municipalities with less 
than 1.000 inhabitants reached almost 
ninety percent. The greatest reductions 
in density from 2011-2022 are seen 
in Castilla y León and Extremadura 
(Ministry for Ecological Transition and 
the Demographic Challenge, 2022). 
Empty Spain encompasses agriculture-
reliant regions in the vast interior of the 
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country such as Castile and León, Castile-
La Mancha, Extremadura and Aragón, see 
figure sixteen.

Ongoing processes
Depopulation is not a recent phenomenon 
in Spain. Already since the 60’s this 
movement has been taking place. Massive 
rural emigration to cities and other 
European countries in pursuit of better 
working and living conditions took place 
in the country in the 1950s and 1960s. 
Such trends decreased in the following 
decades, but were never stopped or 

reversed. (Rodríguez-Rodríguez & 
Larrubia Vargas 2022). This exodus 
has social implications. The remaining 
population is ageing, and the quality 
and quantity basic public services is 
decreasing. 

Factors related to fluctuations 
Demography, geography, economy, 
and infrastructure all contribute to 
the challenges facing rural areas. The 
negative balance between natural 
population growth and emigration 
contributes significantly to rural 
depopulation, highlighting the critical 
issue of population ageing. Agricultural 
viability in these regions is closely 
linked to geographical factors such as 
landscape relief, where altitude and 
slope of the terrain limit activities and 
settlements. In addition, the presence 
of aquifers, climatic conditions and 
proximity to the coast play a crucial 
role in determining the potential for 
agricultural activities. In terms of the 
economy, rural areas have limited 
employment opportunities, especially 
those specialising in less productive 
and export-oriented agriculture, 
often dominated by small enterprises 
(Gómez Valenzuela & Holl, 2023). The 
importance of infrastructure cannot 
be overemphasized, as access to 
highways stimulates growth, while 
inadequate internet coverage and scarce 
basic services risk depopulation. The 
interconnectedness of these factors 
underlines the complex nature of rural 
challenges  (Rodríguez-Rodríguez & 
Larrubia Vargas 2022).

Figure 15. Mainland population of Spain from 1900 to 2020. 
after Víctor Gómez Valenzuela & Adelheid Holl; UN DESA & Gapminder.

Figure 16. Empty Spain. After Feria et al., 2016;  Cano, 2018  



29

The denial of rural populations and ongoing political choices
Governance

Ongoing political choices cause a lack 
of investments in rural Spanish regions 
(Ruiz Pulpón & del Carmen Cañizares 
Ruiz, 2020). Economic policies aimed 
at industrialisation were central to 
the transformation of the labour 
landscape. The creation of employment 
opportunities in cities, particularly in the 
service and industrial sectors, attracted 
people from rural areas. This economic 
pull towards urban centres further 
accelerated the decline of the rural 
population.

In parallel with these policies, significant 
investments were made in urban 
infrastructure. Urban locations became 
the focus of development initiatives, 
receiving substantial resources for the 
construction of highways, transport 
networks and other key facilities. 
This urban-centric approach further 
encouraged migration from rural areas 
(Castillo et al., 2020; Gómez Valenzuela 
& Holl, 2023). 

The revolt 
Among rural communities there have 
been growing concerns about this 
described depopulation and economic 
decline. Protests have been taking 
place on large scales, assembled in a 
rural movement called España Vaciada. 
Hundreds of collectives across the 
country are united under this movement. 
The aim of these protests is the raise of 
awareness for the severe depopulation, 
and the need for effective policies that 
can reverse this trend and revitalise 

2.1.4
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The denial of rural populations and ongoing political choices

rural communities. Goals as equitable 
resource distribution and infrastructure 
development are aimed at, to increase 
liveability for these communities. 

While the impact of these protests is 
gradual, it can be said the issues of 
depopulation are put on the national 
political agenda. However, the trend is 
far from reversed. The concrete impact of 
these measures on reversing population 
decline and stimulating revitalisation have 
to be evaluated. 

Figure 17. Man holding a sign to protest against the lack of infrastucture 
in Spain’s rural interior. Edited from  OSCAR DEL POZO/AFP
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2.2.1

In many rural areas, depopulation is closely linked to 
the abandonment of traditional agricultural practices, as 
highlighted by van Leeuwen et al. (2019). A total of 2.32 
million hectares of agricultural land have already been 
abandoned (Martínez-Fernández & Esteve, 2005).

Dynamics of depopulation and land abandonment
According to the European Commission’s territorial model, 
Spain is one of the countries in the European Union 
most affected by the abandonment of agricultural land. 
Projections indicate that around 1.1 million hectares, or 5% 
of Spain’s total agricultural area (23 million hectares), will 
be abandoned by 2030 (Perpiña et al., 2020).

Factors leading to abandonment
The abandonment of agricultural land is concentrated 
in areas with specific biophysical and socio-economic 
characteristics. Semi-arid regions with low annual rainfall, 
poor soils prone to degradation and low population density 
appear to be particularly vulnerable to land abandonment. 
This process is accelerated by the lack of infrastructure 
and services and accelerated urbanisation, creating a 
self-reinforcing feedback loop between desertification and 
depopulation.

Where depopulation and desertification meet

Intersectionality

0                  100              200               300 km
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Figure 18. Status of the agricultural landscape. 
After Castillo et al., 2020

Where depopulation and desertification meet

Social consequences for communities
The loss of rural population triggers 
significant social, economic and 
environmental changes that affect 
territorial sustainability. Traditional 
economic activities linked to the primary 
sector cease, leading to active degradation, 
loss of income, economic challenges and 
declining living conditions. Subsequent 
soil degradation further reduces land 
productivity, leading to abandonment 

and the disappearance of local economies 
(Ruiz Pulpón & del Carmen Cañizares Ruiz, 
2020). Socially, this leads to population 
displacement, leaving behind smaller and 
more vulnerable communities. Ageing, 
reduced provision of basic services, loss of 
cultural practices and shifts in the provision 
of ecosystem services are all potential 
consequences, with the likelihood of rural 
depopulation and abandonment increasing.
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Governance

As Van Leeuwen et al. says, recent 
land abandonment in Spain can be 
associated with changing policies and 
international market development 
(2019). Both national as international 
policies contribute to the soil and water 
conservation at national level. As written 
in the previous chapter, the National 
Action Plan to Combat Desertification 
is a leading policy instrument. Together 
with the National Rural Development 
Programme they steer the development 
of agricultural land in Spain. 

Moreover, international plans have 
proven to have an extended impact on 
the country’s current state. From three 
international policies, the United Nations 
Convention to Combat Desertification, 
the European Water Framework 
Directive and the European Common 
Agricultural Policy (CAP), the influence 
of the CAP has been the most proved 
impact. These effects did not only cover 
land abandonment, but also soil erosion, 
degradation, and production. 

The Common Agricultural policy
The CAP has been funded in 1962 with 
the goal of steering European production 
towards high productivity, following 
post-war food shortages. When Spain 
entered the European Union in 1986, 
subsequently the CAP was adopted. 
Through incentives for intensification, a 
growth in productivity was experienced. 

As mechanisation became a key focus, 
leading to increased efficiency but 
also to reduced demand for labour in 
rural areas. This shift contributed to a 
significant migration of people in search 
of employment opportunities in growing 
urban centres. At the same time, efforts 
to consolidate smaller farms into larger 
units led to the abandonment of many 
small farms.

Agricultural policies steering rural development and land abandonment

2.2.2
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who adopted agri-environmental 
commitments.  Assessments of 
the impact of CAP subsidies are 
contradictory. Some studies do not 
recommend policy measures based on 
subsidies, as they do not encourage the 
environmental awareness of farmers 
but perverts it. Other research shows 
that rewarding management practises 
that sustain ecosystem services as 
promising instruments to reverse land 
abandonment (Van Leeuwen et al., 
2019).

Reform 
Since 1962, the CAP underwent several 
reforms with associated consequences. 
Figure 19 shows the development 
and goals of the CAP through time. 
Where its first focus was an increased 
production, its focus shifted from 
product support to producer support 
as negative environmental effects 
started to become perceived.  Later 
reforms and subsidies also addressed 
the protection of natural resources. This 
was done by compensating farmers 

Agricultural policies steering rural development and land abandonment

situation Spain 
no food security

higher production but negative 
environmental effects perceived 

high competiveness between 
farmers, simplification of processes 

lots of farmers depending on CAP, 
not self-sufficient 

1960

1990 

2003 

2013

CAP 
steering towards high productivity through market 
stabilisation

research on conservation of resources, more focus 
on environment with income stabilisation and rural 
development 

focus on sustainability and environment 

producer support by green payments, maintaining stable 
prices 

Figure 19. CAP development and consequences. Based on van Leeuwen 
et al., 2019



2.3.1

It is crucial to look at local management practices and their 
impact on ecological forces. Overexploitation of surface and 
groundwater resources creates a permanent imbalance between 
demand and available water resources. This structural deficit is 
caused not only by agricultural irrigation, but also by industrial 
development and consumption habits, which vary in size and 
composition from region to region. Effective management should 
take into account not only resource use but also site-specific 
geomorphological characteristics. Steep slopes contribute to 
high erosion rates, and the ability of nature to recover varies 
according to soil composition. Natural processes continue 
even after abandonment, with ecological succession leading 
to landscape changes and increased wildfire risks in the short 
term (Rodríguez-Rodríguez & Larrubia Vargas, 2022). If left 
unchecked, this process may lead to the total disappearance of 
ecosystem capacity and functions.

The role of local practises 

Approach 
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2.3.2

Land degradation, characterised by the 
deterioration of soil quality, significantly 
reduces the available habitat and resources 
for a wide range of species, resulting in a 
decline in biodiversity. Within an ecosystem, 
the maintenance of biodiversity is a key 
factor, particularly in its ability to cope with 
and recover from multiple environmental 
pressures. The different responses of different 
species to perturbations underline the role 
of diversity in supporting the overall stability 
and resilience of an ecosystem. The critical 
importance of biodiversity in enhancing 
resilience is further illustrated by the following 
quotation.

“[Diversity] can be equated with maintaining a 
range of options or set of answers that can be 
used to respond to questions tha tare posed by 
the environment. These options, together with 
the possibility to change between them, provide 
the adaptive capacity that characterises CASs 
[complex adaptive systems]. Thus diversity is 
most valuable during times of change, when 
the integrity of a complex adaptive system is 
threatened. During times of stability, diversity 
can become a burden on the system because 
maintenance of system components requires 

energy, and many components in a diverse system 
may be relatively inefficient or even unnecessary. 
Consequently, many complex adaptive systems 
go through cycles in which diversity is gradually 
reduced, which also reduces the adaptive capacity 
of the system and makes it more vulnerable to 
change. Disturbances may cause a loss of function 
and a systemic reorganisation, possibly leading to 
a new configuration of the system” (Norberg & 
Cumming, 2008, p. 12) 

Conservation through Natura 2000 sites
Natura 2000 sites play an important role in 
conserving biodiversity by contributing to 
a long-term plan for nature conservation 
and ecosystem regeneration. As an actor in 
managing long-term outcomes, Natura 2000 
exemplifies the influence of subsystems on 
the whole system. These areas, often biotopes 
of cultural significance, face challenges, 
particularly in the context of depopulation. 
While migration is seen as a positive factor 
in enabling rewilding, semi-arid areas prone 
to erosion require human intervention for 
conservation (Nila & Hossain, 2019). 

Restoring landscapes & building resilience
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Restoring landscapes & building resilience

Persistence, disappearance, adaptation, 
emergence
Ongoing depopulation poses a challenge as 
age-old customs and traditional methods of 
land management disappear. To reconnect 
these communities with nature, it is key to 
show the region’s intrinsic values and revitalise 
its economic prospects. Protecting against 
land degradation requires an unwavering 
commitment to maintaining organic matter 
and fertility, thereby restoring soil quality and 
bringing vitality back to the environment. 
The complex interplay between communities 
and nature has a profound impact on 
environmental action. Combating depopulation 
and desertification means defending the 
identity of the landscape and promoting the 
harmonious coexistence of agriculture and 
nature (Fried, 2000). 

Management of protected areas
Protected areas, which cover more than a third 
of Spain, have different perceptions of their 
contribution to local well-being. Management 
regulations can restrict human use, affecting 
local well-being and contributing to rural 
depopulation. The challenge is to find a 
balance between conservation objectives and 

socio-economic development (Wojewódzka-
Wiewiórska et al., 2022). 

Intertwining cultural and natural identities
Hourdequin and Havlick’s (2016) concept 
of remaking the world through human 
agency emphasises the interconnectedness 
of human and natural processes. Cultural 
and natural heritage are intertwined, and 
their conservation requires the recognition 
of human influence and responsibility. 
According to Puigdefábregas (1997), the 
Mediterranean landscape is inseparable from 
the human presence. Conservation should 
focus on restoring what has been destroyed. 
This is particularly relevant  in the fight 
against desertification through adaptations 
in agricultural practices and soil quality. It 
is important to further prevent soil erosion 
immediately, as there is no turning back to 
a balanced state when the capacities of the 
soil have been fully destroyed. This recovery 
of organic matter is depending on the 
geomorphological aspects of the soil, and thus 
location specific (Romero-Díaz et al., 2017). 



Ecoystem services are by the Millenium 
Ecosystem Assessment (MEA) 
defined as “the benefits people obtain 
from ecosystems”, in the categories 
supporting, provisioning, regulating 
and cultural services (van Leeuwen 
et al., 2019). Soil has a wide variety 
of supporting survices, such as soil 
structure and fertility, nutrient cycling, 
water provision and genetic biodiversity. 
These are the basis of all ecosystems. 
Moreover, it provides living spaces 
for plants and animals and maintains 
genetic diversity (van Leeuwen et al., 
2019). 

Agricultural ecosystems are especially 
depending on the soil ecosystem 
services. When these processes are 
damaged lsoses are substantial, and 
moreover, difficult to restore. These 
plants absorb carbon dioxide from the 
atmosphere during photosynthesis 
and store it in their roots and soil. This 
process, known as carbon sequestration, 
helps mitigate climate change by 
reducing the amount of greenhouse 
gases in the atmosphere.

Soil as an ecosystem service 
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Figure 20.  Ecosystem services of soil 
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both climatic and socio-economic conditions
for desertification are found

climatic conditions for desertification do not exist
there are no socio-economic conditions for desertification

2.4.1 Extremadura 
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Figure 21. Presence of climatic and socio-economic conditions for deser-
tification. Adapted from Martínez-Valderrama al., 2022

As rural conditions differ widely in Spain, there is a 
need of a focus on a specific region. In Extremadura, 
an autonomous community located in Midwest 
Spain, all the criticalities regarding desertification 
and depopulation are present. Moreover, these 
processes have been going on for a while: 
desertification is advancing, and depopulation has 
been taking place since the 1950’s.  

Risks 
The decision to focus on a specific region is made 
by layering conditions of landcover and landuse, 
demography, geology,  and resource management. 
The additional figure elaborates on provinces where 
both climatic and socio-economic conditions for 
desertification were identified. This is  based on 
the Surmodes method, that identified hotspots 
of conditions that can lead to desertification. 
By distinguishing desertification as a cause and 
degradation as an effect, its occurrence could be 
effectively combated. Therefore the current situation 
was summarized in qualitative terms. This diagnostic 
tool looked at a combination of technological, 
market, and agricultural policy factors that were 
driving the process. By reflecting on the causes, 
drivers, and effects, a foundation was laid to design 
solutions. 

In the classification of the current hotspots, the 
following criteria were used: provinces with more 
than half of their territory belong to dry sub-humid, 
semi-arid, or arid classes. The normalised annual 
increase in gross value added in agriculture and the 
relative annual increase of rural population were 
used as economic conditions risking desertification 
(Martínez-Valderrama et al., 2022). 

Social conditions 
Population in total 1,1 million, thinly spread out in the 
lower laying areas. The average density is 26 inhabi-
tants per square kilometre. Depopulation is a trend 
that has been observed over several decades. (Gar-
cía-Alonso & Fonseca, 2022) Moreover, the percenta-
ge of aging people is increasing: the percentage of the 
population of 64 years is 20.7% of the total populati-
on. In Cáceres this is even 23.02%. 



2.4.2 Territorial conditions

semi-humid
mediterranean

extremely humid 

semi-arid

humid
very humid

Figure 22. Spatial distribution of De Martonne aridity index in Extremadura 1971-
2005. Based on Moral et al., 2023. 
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The drawings illustrate the varying 
territorial conditions in Extremadura, 
starting with degrees of aridity across 
the autonomous community. The 
northern part is relatively wetter, 
particularly in the mountainous regions. 
These northern areas receive more 
precipitation, which contrasts with 
the drier southern parts of the region. 
This gradient of aridity significantly 
influences the ecological characteristics 
and land use practices (Moral et al., 
2023). 

Degradation of soils in the dehesa
The dehesas in the northern part of 
Extremadura are depicted as being of 
relatively lower quality compared to 
those in the south. This degradation is 
primarily due to declining soil quality, 
which severely reduces the available 
habitat and resources for a diverse range 
of species. The compromised soil health 
undermines the ecological integrity of 
these dehesas (Pulido Fernández et al., 
2020). 

Water management challenges
Drought poses a significant threat 
to the delicate dehesa ecosystems. 
Effective water management is crucial 
for sustaining these landscapes. As the 
figure highlights, the over-exploitation 
of different rivers has resulted in 
alarmingly low water levels (Tejeda & 
Lavado, 2018). 
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Figure 23. Spatial distribution map of Integrated Quality Index  Analytic 
Hierarchy Process using a kriging interpolation method. Based on Fernández 
et al., 2020

Figure 24. Hydrological risks & soil erosion in 
Extremadura. Based on Tejeda & Lavado, 2018
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2.4.3

Extremadura has to deal with a 
decrease and limited supply of 
water resources. The landscape is 
in a critical state, exacerbated by 
the fact that a significant part of 
the region is arid. The Tagus River 
runs through the northern part of 
the community and serves as a vital 
source of water for both agricultural 
activities and the metropolitan area 
of Madrid. Unfortunately, years of 
over-exploitation of the river have 
led to alarmingly low water levels. 
The resulting drying up of the 
reservoirs poses a significant risk to 
the community, making it particularly 
vulnerable to the challenges of 
drought and desertification. 

The image elaborates on the 
Water Exploitation Index, the total use 
of water as percentage of renewable 
fresh water resources calculated 
for the months July, August, and 
September 2015. Values above 20 
% indicate that water resources 
are under stress, and above 40 % 
indicate severe stress and a clearly 
unsustainable use of freshwater 
resources. Jul, Aug, Sep 2015 
(European Environmental Agency, 
2018). 
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Figure 25. After Simon-Rojo 2023; ESRI 2021. 
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2.4.4 The Extremaduran landscape
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A large part of the area of Extremadura is 
covered by dehesa, or Iberian Mediterranean 
oak woodlands. The dehesa is a high nature 
value farming system, compromising multiple 
land types. Decades of land practises, 
maintenance and cultivation created a 
semi-natural habitat with high biodiversity 
(Plieninger et al., 2021). The mosaic of 
land uses is defined by a differentiation of 
composition, density and structure. 

Cultural landscape 
This agroforestry system consists of oak trees, 
with extensive grazing activities by mixed 
livestock. It is the oldest agroforestry system 

0           100         200        300km                   
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Figure 26. 1:100000. Distribution of dehesas in Spain. Based on SIOSE  
database 2012 . Figure 27. Values of the dehesa
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Nature and culture have become a complex 
entanglement through time, shaping 
a distinctive socio-ecological system, 
characterised by sustainable land use practises.
The oak trees act as nutrient pumps, reduce 
wind speed, and increase soil organic matter, 
an increase in soil moisture (Joffre et al., 1999; 
Plieninger & Wilbrand, 2001). The shade that 
the trees offers attracts grazing animals, that 
leave their dung underneath.

in Europe, and has been developed since two 
thousand years. It is a consequence of land 
conversion from forest to agroforestry to 
make grazing possible, and has been human-
dominated for a long time. The ecosystem is 
altered in order to increase specific parts of 
ecological production (Norberg & Cumming, 
2008). It is characterized by a savannah-like, 
open tree layer. The Mediterranean evergreen 
holm oak, Quercus ilex, and cork oak, Q. suber, 
are mainly found. Below the tree, a grass layer 
is used for grazing or occasionally cultivating 
of cereals. Sheep, goat, pigs, and cattle are an 
integrated part of the system. 



2.4.5

Cycles 

The dehesa entails complex and dynamic 
ecological processes that define this distinctive 
system. Each component of the dehesa 
contributes to a series of interconnected cycles 
that sustain both the land and its inhabitants.

The system is characterized by spatial variety, 
influenced significantly by the intensity of 
grazing and tree density. Areas with higher tree 
density generally provide more shade, affecting 
ground temperatures and soil moisture, while 
heavily grazed areas experience higher rates 
of soil compaction and erosion. This spatial 
heterogeneity is critical to understanding the 
dehesa’s ecological dynamics.

Central are the interactions between plants and 
the soil. Rainwater infiltration is essential for 
maintaining soil moisture and supporting plant 
growth, while evaporation from soil and plant 
surfaces regulates the microclimate. Trees play a 
vital role in the carbon cycle through CO2 and O2 
exchange. Additionally, transpiration from trees 
not only adds moisture to the air, cooling the 
environment, but also influences local weather 
patterns.

Moreover, the dehesa ecosystem is embedded 
within a broader climatic system, showing 
significant temporal variability due to seasonal 
changes and climatic fluctuations. These 
variations impact ecological processes like 
photosynthesis and transpiration, thereby 
affecting the land’s health and productivity. 



49

Figure 28. Overview of interrelations in the dehesa
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Economic activities 

A dehesa farm produces various products, depending on the kind of trees and livestock. 
The grazing of the Iberian pig is the most profitable component of the dehesa system. 
Other income bringers are firewood, charcoal and tannin production, cork, acorns, 
grasses, fodder, as well as hunting activities. They not only offer market goods, but also 
a multiplicity of non-market ecosystem services as biodiversity, fresh air, and scenery.  
Until around forty years ago, very little changed within this landscape. 

2.4.6
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Figure 29. Economic valuable outputs of the dehesa



2.4.7

Management in this system consist of spatio- 
temporal interventions that prevent the 
domination of a single entity. 

Trees form a large part of the management 
of the land. The active planting of trees for 
optimised light exposure, the regular pruning 
for acorn production enhancement, cork 
harvesting, and disease management are 
all part of continuous interventions. With 
adequate pruning tree cover can be extended, 
which reduces the ambient and ground 
temperature beneath (Campos et al., 2010). 
Changes in management have consequences 
on the long-term sustainability of the system 
(Luisa De Lázaro & González González, 2015). 

Management and interventions
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Figure 30. Management activities in the dehesa and forest. Pictures by 
Christian Ferrer, 2014; Gertjan de Zoete, 2012.  



2.4.8

Deeply rooted in the ecosystem of the dehesa, 
transhumance is a traditional practice that is an 
integral part of the identity of local communities. 
This ancient practice, handed down from generation 
to generation, plays a crucial role in understanding 
the sustainability of the landscape and meeting 
the challenges of climate change. However, with 
depopulation and the exodus of younger generations, 
the continuity of transhumance knowledge 
becomes uncertain, putting ecosystem services at 
risk. Disruptions to these practices contribute to 
increased vulnerability in rural landscapes, leading to 
increased threats from forest fires, invasive species 
and loss of bio-cultural diversity.

History 
Historically, transhumance has been a widespread 
practice in Mediterranean countries, facilitated by 
climatic conditions and the availability of seasonal 
pastures.  This dictates semi-annual movement. 
Ancient transhumance routes, facilitating this 
movement (cañadas), form a dense network of over 
12.500 km within the Iberian peninsula (Plieninger et 
al., 2021). 

Transhumance
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Figure 31. Transhumance as a part of the cylces of the dehesa
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Figure 32. Traditional transhumance routes through Spain. Based on 
https://gestionagroganadera.com/rutas-trashumantes-de-espana/

Transhumance, a form of extensive livestock farming, is not just about 
seasonal grazing, but is a driving force behind the conservation of high value 
ecosystems. For centuries, seasonal grazing has been seamlessly integrated 
into the natural cycle of the ecosystem, with livestock moving from winter 
pastures in soutern regions to cooler summer pastures in the mountains. The 
disappearance of this seasonal movement threatens both livestock quality and 
forest health (De Lázaro y Torres & González González, 2015). 

Grazing animals, often referred to as ‘fireman sheep’, act as natural fire 
prevention aids by reducing the build-up of dry vegetation. Their controlled 
grazing helps restore vegetation, which is particularly important in areas prone 
to wildfires. In addition to the economic benefits, transhumance provides 
many non-quantifiable values, including the above-mentioned fire protection, 
reduced greenhouse gas emissions, erosion control, and the preservation of 
biodiversity and cultural heritage. 
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Governance

farms by excluding plots with dense 
shrubbery or trees, undermining their 
economic sustainability. In addition, they 
target certain separate monofunctional 
sectors and do not consider the 
landscape as a cross-sectoral system. 

In 2003, the CAP underwent a major 
reform with the decoupling of payments, 
making subsidies independent of 
production levels. This was intended 
to discourage overproduction and 
encourage environmentally sustainable 
farming. However, for the dehesa 
ecosystem, this change meant a 
greater reliance on market prices and 
competitive advantages, which had a 
negative impact on traditional farming 
activities and resource use. Therefore, 
policies that support sustainable land 
management and maintain traditional 
practices, while recognising the 
unique needs of the dehesa system, 

The Common Agricultural Policy (CAP) 
has had a profound impact on the 
traditional dehesa system. Although it 
provides funding for the conservation 
of indigenous livestock breeds and 
the maintenance of natural land uses, 
its main influence has been the drive 
towards intensification in the 1960s, 
which is still evident today (Fragoso et 
al., 2011).  

Simplification of the system
The impact of the CAP on dehesa 
management comes from its subsidy 
schemes, which are particularly 
influential as dehesas are mostly 
privately owned. Various stages of 
CAP reform have created incentives 
to intensify and simplify the complex 
dehesa system (Plieninger et al., 2021). 
Previously, subsidies were linked to 
livestock numbers, which led to higher 
livestock densities and consequent 
erosion. Certain rules inadvertently 
disadvantaged well-managed dehesa 

Regulating the dehesa 

2.4.10
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Regulating the dehesa 

protected the road network and 
gave priority to livestock use. The 
responsibility for environmental issues 
is put on the local regional authorities. 
They have been ignoring the requests 
of society to support transhumance, 
and concentrate instead on tourism 
and leisure (Manzano Baena & Casas, 
2010).  However, there is economic 
support for herders within many 
provinces. The Spanish National Rural 
Network promotes the revitalisation 
of transhumance. There is a need to 
overcome challenges as blockades of 
traditional routes, lack of infrastructure 
and the introduction of new rules that 
make herding harder, for example a 
sanitary pass for the livestock. But, 
several initiatives highlight the need 
for a greater investment in pastoralism, 
both on national as European level. The 
Common Agricultural policy could help 
here too. 

are essential for its future sustainability 
(Fragoso et al., 2011).

The latest CAP 2023-2027 introduces 
eco-schemes specifically designed to 
support sustainable farming practices 
that enhance soil health and biodiversity. 
These schemes represent a pivotal shift 
towards recognizing and incentivizing 
ecosystem services provided by 
agriculture. However, the Dehesa’s 
distinctive management requirements 
mean that these generic schemes may 
not be entirely suitable. Recognizing this, 
the CAP now allows for the customization 
of eco-schemes to better meet the 
specific agricultural and regional needs of 
different member states.

Protecting transhumance 
The Spanish government has taken steps 
to protect transhumance, recognising 
its significance. In 1995 the government 



2.4.11 Pressures and drivers 

Management in these regions consist of spatio-temporal changes that prevent the 
domination of a single entity and the management of key components that sustain 
diversity in the system (Norberg & Cumming, 2008). Changes in management 
have consequences for flora and fauna, but also on the long-term sustainability 
of the system. Demographic changes lead to underuse of the landscape. Low 
economic profitability and intensification of other agricultural practises challenge 
communities, and lead to overuse of the landscape. Natural factors as climate 
change, pests, and diseases undermine the overall functioning of the system 
(Plieninger et al., 2021). Agricultural policies also have a large influence. 
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Figure 33. Dehesa systemic overview with pressures and drivers. After 
Plieninger et al., 2021; de Lázaro y Torre & González González, 2015

Perspectives on dehesa abandonment 
On one side, abandonment can increase soil organic carbon: a positive 
environmental outcome in the context of climate change mitigation. But, 
abandonment could also lead to changes in the configuration of vegetation 
through the absence of traditional land use practises. There is a potential loss in 
biodiversity. Abandonment has effects on different terms. 
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2.4.12 Navigating the future 

The future of the dehesas is at a critical point, influenced 
by climate change, economic decisions and management 
practices. Changes in rural areas, driven by industrialisation 
and agricultural intensification, have led to the decline of 
transhumance, resulting in the loss of cultural heritage and 
memory. In 2011, there were 270,000 sheep on the holding, 
of which only 10% migrated on foot. If the tradition is not 
maintained, this knowledge will be lost forever. 

The Mediterranean climate, known for its great contrasts, will 
increasingly be affect by climate change. This alteration has 
profound implications for the territory, affecting spatio-temporal 
patterns in the region. The future of the dehesas depends on 
economic and management decisions, as they face short and 
medium term risks. In order to preserve the dehesa landscape, 
key priorities need to be addressed. Economic viability should 
not be overlooked, requiring diversification through pathways as 
organic farming or ecotourism.
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In addition, the influence of agricultural policies and subsidies 
looms large over the management of the dehesa. Beyond 
economic considerations, the viability of the dehesas is of 
paramount importance for the conservation of biodiversity 
and protection against the threats of forest fires and erosion. 
Adaptation to climate change, particularly the challenges posed 
by increased drought, is essential. Resilient agricultural practices 
are emerging as a key strategy, although caution is urged against 
large-scale land-use changes that could threaten biodiversity 
(Luisa De Lázaro & González González, 2015).

The success of these initiatives depends on the interplay of 
individual characteristics and environmental factors. This thesis 
aims to contribute to the decision-making process by examining 
perspectives through the creation of a management system 
based on the resources of local communities. The management 
of these areas, carried out by both farmers and herders, is 
examined through a comprehensive case study. By synthesising 
environmental, social, economic and political considerations, 
this research aims to dimension the path towards the future 
sustainability of the dehesa, providing foresight and informed 
decision-making. 

Figure 33. Shepherd facing an uncertain future



2.4.13

The intensifying global challenge of rising temperatures 
continues to worsen existing problems in semi-arid regions, 
contributing to reduced rainfall and increased evaporation. 
Particularly vulnerable areas will be further affected, adding to 
the challenges they already face. Human activity also plays a 
major role in causing desertification, particularly in Spain, where 
75% of the land is at risk of becoming desertified. The additional 
factor of depopulation, mainly due to economic challenges, 
increases the vulnerability of rural areas and triggers a damaging 
cycle of land abandonment and degradation. This socio-
environmental challenge has far-reaching consequences for 
local communities and ecosystems that go beyond demographic 
shifts.

In the semi-natural landscape of the dehesa, the abandonment of 
cultivated land is threatening its continuity, posing an immediate 
threat to the region. Without immediate action, the land will lose 
value, organic soil matter will disappear and local communities 
will face further abandonment. These intertwined challenges are 
disrupting local ecosystems and threatening community well-

Problem statement 
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being, and require urgent attention. Existing strategies fall short 
by failing to take a holistic view of this multifaceted problem, 
highlighting the need for comprehensive and adaptive solutions.

In the midst of these challenges, there is a critical need for 
knowledge to counteract territorial degradation, focusing 
on the central role of individuals and communities in this 
process. Actions need to be directed towards long-term 
viability, emphasising a sense of ownership and responsibility 
for place. Place attachment, a key aspect, highlights the need 
to empower local communities, drawing on their cultural 
foundations and resources, to respond effectively to immediate 
and future threats. Facilitating transformative pathways towards 
ecosystem-based adaptation, validating local conditions, 
preserving cultural practices and restoring semi-arid lands are 
crucial steps to counteract depopulation and create sustainable 
actions across time and space. Building resilience within 
communities will be central to mitigating adverse impacts 
and ensuring that these areas adapt and thrive in the face of 
impending challenges.



2.4.14 Aim 

The research seeks to redefine the human-nature 
relationship in rural communities, fostering responsible 
ecosystem care and sustainable management of the 
dehesa. The overarching vision is to establish a framework 
promoting coexistence with desertification, transforming 
the negative cycle of degradation and depopulation into a 
positive one. Key components involve preventing erosion, 
deforestation, and unsustainable land management 
practises, while fostering ecosystem regeneration and 
environmental resilience. The project will engage in 
restoring balance through restoring soil quality. 

Community engagement is central to the study, 
empowering local responses to climate challenges and 
building coping capacity based on their current response 
and capacity. Local vernacular practices inform potential 
adaptation pathways, aligning with the overall goal of 
sustainable and resilient landscapes. Strategic alignment of 
agencies across different scales facilitates the integration 
of measures against desertification. Emphasizing 
regenerative practices rooted in local culture prevents 
immediate decay and enhances overall human and more 
than human liveability. 
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Figure 34. Elements of  the thesis aim
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The methodology chapter outlines the theoretical and 
methodological foundations of the project. It begins 
by reviewing current theories and identifying gaps in 
knowledge, followed by the research questions and 
associated sub-questions. Describing the methods and 
tools used in the study, the chapter provides a framework 
that maps the flow of data through the various phases of 
the project. It also explains the conceptual approach to 
solving the research problem, showing how each research 
output contributes to the overall outcome. Overall, this 
chapter serves as a critical guide to understanding the 
research design and analytical strategies used.

Exploring the intricate socio-ecological 
system through a combination of metho-
dologies and analytical tools, this chap-
ter describes the detailed approach that 
steers the investigation. 

Figure 35. Birds flying over Monfragüe national park 



The concepts outlined above provide a theoretical framework 
through which to approach the complex and intertwined 
challenges of depopulation and desertification. By integrating 
various theoretical perspectives a multifaceted understanding 
of these issues is obtained, which is essential. 

Existing theories
Theories focusing on the mitigation of climate change at 
a local scale argue for addressing global processes like 
desertification at more manageable, local levels. Additionally, 
theories on restoring landscapes discuss practices of 
ecological restoration aimed at repairing, regenerating, and 
enhancing degraded ecosystems. Adaptive strategic planning 
examines the network of interrelated components within a 
system and underscores the importance of adaptability—
proposing strategies that can evolve in response to changing 
circumstances. This adaptability is considered crucial for 
managing the complex and dynamic nature of depopulation 
and desertification.

3.1

climate change 
mitigation at local 

scale

Adger et al., 2009, 2011, 2013; 
Balestrieri et al., 2018; Ebi & Se-
menza, 2008; Laukkonen et al., 
2009; Pisor et al., 2023; Ross et 
al., 2015; Salvador Costa et al., 
2022 ; Wojewódzka-Wiewiórska 
et al., 2022

restoring landscapes

research gap 

Baldwin et al., 1994; Clemente 
et al., 2023; Hourdequin & 
Havlick, n.d.; Longstreth, 
2008; Pereira & Navarro, 2015; 
Potteiger & Purinton, 1998

adaptive strategic 
planning 

Mirfenderesk & Corkill, 2009

the integration of 
socio-ecological 
perspectives in 
nding 
co-bene
cial regenerati-
ve actions to counteract 
deserti
cation and 
depopulation

Theoretical framework 
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These approaches stress the importance of 
understanding the unique characteristics of each 
local context. By recognising and valuing the 
specificities of these regions, these theories lay the 
groundwork for contextually relevant solutions.

Towards a hypothesis
However, when comparing these theories, a 
significant research gap becomes apparent: the 
integration of socio-ecological perspectives in 
finding co-beneficial, local actions. Recognising 
that human societies and ecological systems are 
intricately linked is vital for understanding the 
dimensions in which synergistic solutions can be 
found and developed. An integrated approach 
that emphasises the mutual dependency of these 
systems is crucial. This is made particularly clear 
given the multitude of dimensions in which both 
depopulation and desertification are entwined, 
and calls for solutions that harmoniously address 
these social and ecological concerns. 

climate change 
mitigation at local 

scale

Adger et al., 2009, 2011, 2013; 
Balestrieri et al., 2018; Ebi & Se-
menza, 2008; Laukkonen et al., 
2009; Pisor et al., 2023; Ross et 
al., 2015; Salvador Costa et al., 
2022 ; Wojewódzka-Wiewiórska 
et al., 2022

restoring landscapes

research gap 

Baldwin et al., 1994; Clemente 
et al., 2023; Hourdequin & 
Havlick, n.d.; Longstreth, 
2008; Pereira & Navarro, 2015; 
Potteiger & Purinton, 1998

adaptive strategic 
planning 

Mirfenderesk & Corkill, 2009

the integration of 
socio-ecological 
perspectives in 
nding 
co-bene
cial regenerati-
ve actions to counteract 
deserti
cation and 
depopulation

Figure 36. Correlation between relevant literature 



3.2

Starting from the dehesa in northern Extremadura, how can 
adaptive strategic planning (A) anticipate on capacities of local 
communities mitigating the  the socio-environmental impact of 
depopulation (B) and desertification (C) in rural regions? 

Research question 
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To assess

What are the environmental, ecological, social, and economical impacts of 
desertification and depopulation in Extremadura?  

How are governmental bodies involved in addressing depopulation and 
desertification?  

How are local communities currently responding to the challenges posed 
by desertification and depopulation? 

How willing and capable are local communities in engaging in an adaptive 
land management strategy for the dehesa? 

What are the potential socio-ecological risks associated with the 
projected climatic changes in the coming decades? 

To design 

How can a local adaptive strategic land management strategy contribute 
to a more resilient socio-ecological landscape?

What regenerative landscape actions can restore the landscape through 
scales and time? 

What elements of the current policy framework can be flexibilised to align 
sustainable land management practises?

To evaluate

To what extent can fieldwork inform an adaptive strategy to mitigate the 
processes of depopulation and desertification? 

Subquestions
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This project covers a diverse range of qualitive and quantitative 
research methods to effectively study the complex phenomena 
of desertification and depopulation. The interdisciplinary 
approach ensures a deeper understanding of the underlying 
dynamics and their forms. By analysing past conditions, 
understanding the current dynamics, and describing future 
scenarios of a specific case study, a visualisation of the impact of 
the two phenomena will be formed. By applying these methods 
in a specific case study outcomes can serve as a model for 
similar situations elsewhere. The strength of this method is the 
systemic approach, which addresses environmental, ecological, 
social, economic, and political impacts. Social considerations of 
both human and non-human is what makes this method unique. 
Several of the outlined methods will be elaborated in detail in 
the following sections.

Reading and restoring layered landscapes 
Several authors advocate for the concept of reading landscapes 
by understanding its patterns, perception, and processes. 
Bell (1999) proposes to read the landscape by understanding 
the created physical patterns created by natural and human 
influences, understanding how these patterns are perceived 
through time, and analysing the ongoing processes that 
modify and maintain the landscape. The past uses, and original 
forms are still implicit, but need to be deciphered according 
to Corboz (1983). By accepting that landscapes are dynamic 
and continuously evolving with the interaction between 
natural elements and human activities, its complexity can be 
understood. By analysing and interpreting these layers the 
landscape will be understood, which will serve as a foundation 
for restoring the landscape. 

As many landscapes have recently been damaged or 
undermined, restoration is necessary. This includes the return of 
the landscape towards a healthier state by removing ecological 
damage. According to Hourdequin & Havlick (2016), restoring a 
landscape involves the understanding of embedded historical 

Methods 
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layers of meaning and value. Therefore, decisions need to be 
made among which meanings and which layers to preserve and 
restore. Embedded layers will be interpret, and certain histories 
and meanings will be covered up or revealed in a new layer in the 
landscape. Artifacts with symbolic value from different historical 
periods are still visible.  

In contrast to traditional views on restoration, the believe is 
rejected that there is a single stable state to be achieved. There 
is no return towards a natural state prior to human influence, 
just the restoration of natural processes, including disturbance. 
Ecological restoration in a changing landscape involves an 
understanding of the system. Cultural and natural heritage are 
both part of the world as we find it, their intermingling is part 
of what we inherit. Understanding this intertwinement through 
time and acknowledging ecological systems as well as social, 
cultural, and political meanings into restoration practises is what 
this approach strives for. 

Fieldwork as action research 
In this research fieldwork serves as a crucial method for 
understanding the relationship between the landscape and 
communities living in it. Action research is a participatory 
research methodology that is based on active involvement of 
community and stakeholders in problem solving. Fieldwork can 
therefore become a process that engages actively with the study 
environment, and its participants. By emerging in the setting, 
new perspectives and experiences can not only be found but also 
better understood. 

Concretely, this means not only visiting the landscape and 
performing as an observer, but transcending this traditional 
role and combining data and experience. A variety of methods, 
exploring the landscape with photography, assessing the 
ecosystem with bio-indicators, conducting semi-structured 
interviews with stakeholders, and handing out surveys to 
residents, are used to  gain insight into the role of the landscape 
as a resource, community identity, management practices, 
adaptation to climate change and potential for the future.
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The interviews will give insights in the values of the local 
community. This understanding is crucial in formulating a 
strategy that actively involves the local people in the decision-
making process. The interviews will be used as validation of 
literature research as well. The interviews explore the notion 
that people are not only an integral part of nature, but are also 
profoundly affected by changes in the natural environment. 
Understanding the effects of change until this moment provides 
valuable insights into the dynamic interplay between human 
communities and their natural environment and the unravelling 
of the cultural landscape. The narratives obtained provide 
valuable perspectives on the values held by the local community. 
Values, as emphasised by Wojewódzka-Wiewiórska et al. (2022), 
justify people’s actions and priorities. In addition, the interviews 
serve as a means of validating the literature review, confirming 
a commitment to the natural environment, recognising nature’s 
contribution to people, establishing a connection with nature 
and recognising nature as a value. Potential of future scenarios 
will also be discussed and possibly confirmed. 

It is important to emphasise the ethical relevance of involving 
local people in the interviews. The process goes beyond the mere 
observation of practices; it actively involves individuals in the 
exploration, thus ensuring a participatory and ethical research 
approach. 

Storytelling and personal narratives
Storytelling and narrative methods are essential tools for 
understanding, analysing and interpreting environments 
(Potteiger et al., 1998). Narratives are a critical lens through 
which meanings embedded in places can be explored. “stories 
link the sense of time, event, experience, memory and other 
intangibles to the more tangible aspects of place” (p.ix). As they are 
implicit in the processes of the landscape, storytelling can also 
be used to understand the multiplicity of layers. Through stories, 
routines of practises, rituals, journeys and memories the lived 
landscape can be unravelled. According to Potteiger et al. (1998) 
the landscape does not only serve as a background for stories, 
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but is one itself. They emerge from the interplay of natural and 
cultural processes. Through stories we can get to know a place. 

Concretely, this means formulating the fieldwork as a story. By 
including personal experience in the evaluation of the landscape, 
depth will be added to quantitative data. A personal narrative 
helps to illustrate abstract concepts, and makes the research 
more engaging. This approach can reveal nuances that might 
not be captured through more observational methods. The 
cultural and emotional dimensions of the landscapes are even 
deeper discovered and connectedness and empathy with the  is 
fostered. This can make the research more impactful. 

Scenarios 
Scenarios play a central role in the adaptive strategic planning 
approach. After the assessment and interpretation of the 
landscape, scenarios can be applied to identify long-term socio-
environmental risks. It is particularly valuable when dealing with 
uncertainty and (dis)continuity. 

Scenario development involves a deep understanding of the 
causal relations regarding change and variation. As Potteiger 
(1998) states:  “Change may be sudden or cataclysmic or it may be 
a barely perceptible shift in routine” (p. 109). The identification of 
driving forces and critical uncertainties is a requirement for the 
formulation of plausible scenarios in which the consequences 
for ecosystems become clear. This is followed by a discussion 
of implications and possible pathways, exploring what is both 
feasible and what choices therefore need to be made. 



3.4 Methodological framework 
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community cultural resources assess-
ment, qualitve data analysis 

4 inventory of cultural identity 
and resources 

survey & inter-
view on current 
flexibility to 
changes

6 comprehensive resilience 
report showing risks and op-
portunities 

resilience capacity assessment, com-
bining inhabitant’s perspectives, physi-
cal aspects and economic aspects

3 holistic understanding of the 
environmental status shown in 
infographics and diagrams

data collection tool

systemic land management evaluation: 
assessment of vernacular and current 
practises including risk identification.

2 atlas of vernacular practises 
and land management in pho-
to’s, system diagrams,  maps 

layered landscape reconstruction: inte-
grating historical map data with obser-
vations

1 historical geo-spatial synthe-
sis, a carthographic timeline 
and review on layer restoration

interviews on 
pressures and 
drivers

multi-criteria ecosystem evaluation

fieldwork on 
cultural landscape 
elements

output

11 policy impact on manage-
ment practises and guidelines 
for the future 

critical review of the collaboration be-
tween governmental bodies and actors

9 potentialities of economic 
opportunities

synthesis of consequences and oppor-
tunities of economic activities 

7 forecast of conditions and 
liveability 

assessing the risks and hazards of 
drought and heat 

integrated location specific na-
ture-based solutions strategy 
development 

10 strategy for future land man-
agement for a specific location

integrating adaptive stragic 
planning tools into the system 
of care through pathways 

8 adaptive strategy: a system of 
care

survey about con-
sequences

5 Overview of consequences of 
changing demography 

synthesis of consequences of demo-
graphic changes for the community 
and landscape 

using interviews for improvement and 
feedback on designed strategy 

12  review on strategy

opportunities in 
maps



3.5

As the overview on the previous page shows, a variety of tools is 
used to answer the sub questions. Some of the most important 
concepts for the solution are elaborated below. 

Nature-based solutions  
After initial attempts to understand the landscape and 
decompose the subsystems, nature-based solutions offer a 
wide range of solutions that are based on natural processes 
and cycles, taking advantage of the benefits of nature. With this 
tool, perceived challenges are addressed through the promotion 
of natural regeneration and restoration of landscapes. The 
overarching objective of this method is to provide effective 
and sustainable solutions that enhance the well-being of both 
people and the environment. This is possible as they use natural 
flows of matter and energy. It is a powerful tool for promoting 
harmonious relationships between human activities and the 
environment, because of its comprehensive and integrative 
nature. Interventions  and management efforts following this 
method are systemic, cost-effective, and have long term effects 
for land degradation. In contrast to other restoration projects, 
nature-based solutions are not focused on artificial, man-made 
high maintenance strategies, depending on a high demand of 
external inputs. 

According to Keesstra et al (2018) nature-based solutions can be 
divided into two groups: soil solutions and landscape solutions. 
Where soil solutions aim at enhancing soil health and functioning 
and therefore restoring ecosystem services, landscape solutions 
focus on connectivity. Examples of soil solutions are land agro-
forestry, organic farming, and rewilding. Green infrastructure 
is an example of a landscape solution. These solutions can 
efficiently address multiple issues. However, each site requires a 
tailored solution, and a deep understanding of natural processes 
is needed. If this is achieved, and we are able to work together 
with nature, a cascade of processes occurs. 

Tools 
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Best practises 
Implementing best practises as a method of 
combating desertification is a tool with multiple 
advantages. Good practises have been proven 
effective in similar situations, allowing a desired 
outcome to be effectively achieved. Successful 
cases can serve as a blueprint for other locations 
facing similar challenges. Underlying principles 
can be adapted to the specific geographical, 
cultural and socio-economic characteristics 
of a given area.  By using best practises the 
probability of a positive research outcome is 
maximised. The applicability of good practises 
extents across different domains, which makes 
it applicable to management approaches, the 
implementation of nature-based solutions, and 
community action.
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Conceptual framework 

The research question adopts a holistic approach integrating a 
variety of concepts to address the challenges of depopulation and 
desertification. This conceptual framework shows the relations 
between the concepts and methods on two scales, and how they add 
up to a socio-ecological co-evolution. The relationships are shown in a 
chronological way, top-down. 

The decomposition of the concepts depopulation and desertification 
led to the exploration of agricultural land abandonment. Two 
dimensions were taken into consideration: the socio-cultural and bio-
physical dimension. 

Former vernacular practises need to be evaluated and integrated, 
as they are  build upon a deep-rooted understanding of the local 
environment. This conscious way of resource use still reflect 
sustainable principles. As these practises have been refined through 
generations, it is closely related to landscape and cultural identity. By 
revitalising these practises again, communities can maintain a sense 
of identity and continuity, fostering a sense of responsibility, which is 
crucial for resilience. These practises form the base for nature-based 
solutions. 

With agency of local residents over the landscape, those nature-
based solutions can be applied to achieve soil regeneration. With 
regeneration the recovery of the ecosystem will be facilitated. To 
achieve soil regeneration on a large scale, adaptive strategic planning 
and policy alignment will operate as steering devices. The adaptable 
strategy is designed to be flexible, and able to adjust to changing 
environmental conditions over time. Moreover, it is based on the 
understanding that resilience is an evolving quality and can be 
progressively strengthened over time. By defining critical areas as well 
as areas with opportunities, nature-based solutions can be coupled 
to a location. This will lead to environmental restoration. On the 
other hand, policies at various levels need to be aligned to ensure the 
effective implementation and facilitation of sustainable management 
practises. Governance should also balance the needs of economic 
opportunities and conservation efforts. 

On long term and large scale this will lead to ecosystem service 
enhancement and a socio-ecological co-evolution through 
strengthened interconnections.



83

Figure 37. Conceptual framework 
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3.7 Outcome 

The systematic progression of outputs aimed at formulating a 
strategy for depopulation and desertification is shown in the 
following image. As arrows represent new data, an overview 
is created that focusses mainly on the subsequence of stages. 
It gives insights in how literature research serves as an input 
for fieldwork, which in term serves as an input for the adaptive 
strategy. 

inform
literature or fieldwork input
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Figure 38. Use of output for outcome

(8) adaptive strategy: a system of care, 
(9) potentialities of economic opportu-
nities and pathways, (10) strategy for 
future land management for a speci�c 
location, 11 policy impact on manage-
ment practises and guidelines for the 
future 

(3) holistic understanding 
of the environmental sta-
tus shown in infographics 
and diagrams,  (1) histori-
cal geo-spatial synthesis, a 
carthographic timeline and 
review on layer restoration

(4) inventory of cultural 
identity and resources (2) 
atlas of vernacular practises 
and land management in 
photo’s, system diagrams,  
and maps, (6) comprehen-
sive resilience report show-
ing risks and opportunities

(7) forecast of the living conditions 
regarding heat that can be used for 
di�erent scenarios, (5) timeline with 
consequences of changing demogra-
phy 

(12) review on strategy
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The chapter follows the week 
of fieldwork, detailing the 
people I met, interviewed, 
and the information gathered. 
Each person is introduced as a 
character, offering insights into 
our conversations.

Manual

Fieldwork is a vital chapter in 
this research, providing a means 
to validate literature and explore 
practical possibilities. This section 
highlights my active role as the 
researcher, emphasizing the 
value added by including personal 
experiences during fieldwork.



This chapter blends personal experiences with 
real-life data, including photos, interviews, 
conclusions, drawings, ideas, and observations. 
It presents a comprehensive view of the 
fieldwork experience, integrating real-life data 
and personal insights, conversations with 
various stakeholders, and data collected through 
surveys. Key findings and insights drawn from 
the fieldwork are highlighted. 
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I could not keep count of the variety of birds I saw when I drove back and forward..

a fascinating amount of species, crossing the dehesa, crossing roads



I could not keep count of the variety of birds I saw when I drove back and forward..

a fascinating amount of species, crossing the dehesa, crossing roads
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Sequence of observed natural 
and cultural 
elements

punctual object
distinctive object
linear object 

object 
frequency of object in space 

By listing and 
categorising 

the elements I 
encountered along 
the way, I became 

aware of their 
history, occurrence 

and persistence and 
relations. 
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dehesas of some old towns, like this 
one in Serrejon, has important not 
only natural but also cultural value.

Persistance of    
dehesa structures
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Patches, (bio)diversity, configurations

These character are based on interviews with a diverse group of 
farmers: one returned to the region after inheriting land from his 
grandparents, another came back with a focus on regenerating the 
land and optimizing the balance between livestock and soil, and a third 
has always lived in the area, dedicating himself to restoring the land 
and maintaining a closed-loop agricultural system.

Welcome in the dehesa,

What do you want to know?



Patches, (bio)diversity, configurations

Welcome in the dehesa,

What do you want to know?
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let’s get to know each other!
“if it is getting dryer in the future I don’t know what to do”



animals: about 130 cows
size: 350 hectares 
returned to his roots
traditional livestock farming 

“if it is getting dryer in the future I don’t know what to do”
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Returned from the big city, this farmer inherited a part of a family 
dehesa. He longed for more freedom, an outside job, and going back to 
his roots. He holds about 130 cows on a plot of 350 hectares. It seems 
that he cares a lot about his animals. Even though he does not life on 
the land, he drives there everyday to check on the animals. Are any of 
the cows sick? Are they eating enough? Is there still enough grass? How 
are the calves? 

His land consisted of never ending pastures with a tree every here 
and there. Walls seperated the pastures from each other. I asked from 
where to where his land was, but you could not even see the end. 
Threehundred fifty hectares is quite a lot. I started asking general 
questions about the management of the dehesa, as I was far from an 
expert at this point. The management of the land was mainly about 
the animals. Land management for this man  meant cow management. 
Human activities influence the health of the land with the cows: they 
keep the soil healthy. He says the management has not changed in the 
recent decades, only the intensity varied. More land can be managed 
and is already being managed by less and less people. 

Technology did make the management esasier, especially machines 
increased efficiency. I make a note that this can be helpfull for the 
future, since there will maybe be less people around to take care of the 
cows. 

I learn more about why the dehesa is so special. Cows eat acorns, 
you need three hectares of land for each cow, and it is normal that 
July, August, and September are the dry seasons with almost no rain. 
There is normally not enough food for the cows, and you can feed 
pellets to the cows, as well as grass that you harvest before summer. 
The cows are adapted to these tough summers. These native types of 
cows, which are different from the Dutch cows, called the retinta cattle 
breed, are used to the heat and the less availability of food in summer. 

“In a pasture of 350 hectares like the one you visited today, several 
families worked (8-12 people), some planted crops, others had sheep, 
others cows, others worked making the stone walls... Now I manage 
that farm alone and I also have other jobs.” 



large contrasts between 
summer and the other 
seasons are common. I 
can’t image what this 
now so green land would 
look like in summer...
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Observation



Observation
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Talking about threats and risks, the conversations starts 
to feel heavy. As he says that there will not be a future 
if it is not going to rain, I start to realise the extent of 
this problem. He looks worried when he says that does 
not know any solutions for the drought. Climate change 
makes the summers even longer, but there are also 
more extremes in precipitation. He mentions that last 
time there was extreme rain within a short period, but 
the water could not infiltrate in the earth because of its 
dryness. 

He also perceives the recent social risks because of 
depopulation. Attracting new people is hard, as it is 
almost impossible to start a new farm from scratch. 
They need to have roots here, as the purchasing costs 
and the rental price is very high. 

But, in case you do have roots, and family with land and 
cows,  you can make enough money to support yourself. 

The future 



The future 
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The cows looked incredibly happy. The young 
calves were still with their mothers, which 
I had never seen in the Dutch farming sys-
tem. They had so much space, but also shel-
ter. Moreover, the owner seemed to care so 
much about them. Even though the land was 
huge, he still drove around  with his binocu-
lars everyday to check on every single one of 
them. 

Observation



Observation
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“the dehesa has traditionally been very well managed”



animals: 200 cows
returned recently to her roots
regenerative livestock farming 

“the dehesa has traditionally been very well managed”
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Only until very recent did this woman return to where her family came 
from when she inherited the family farm. She now takes care of the 
land and is now fighting to change farmers’ working methods to avoid 
carbon emissions. 

Therefore, she uses regenerative agriculture with livestock. This 
holistic approach to farming uses livestock such as cattle to regenete 
degraded lansdcapes and improve the health of the ecosystem. She 
explains why it is possible to regenerate the land with cows: 

Adapting and regenerating 
To regenerate the land, the search for an optimalisation between 
pasture, livestock, and trees can start. The key concept for this is the 
imitation of nature with the herds. Predators normally stay shortly in 
an area, eat everything there is to be found, and then leave it for a long 
time. With rotational grazing this is also possible with the cows. 

To improve the ability of the soil to function as a sponge and to 
improve the water cycle, no machinery is used, and no chemicals are 
applied. Moreover, a vegetation cover is always left under the trees in 
the small olive grove. She notices, that as they started to manage the 
cattles among these ideas, the earth gives back in quality and quantity. 
This also saves money. 

She also applies transterminance, a a minor variety of transhumance, 
characterised by seasonal movements over short distances, generally 
less than 100 km. Bij moving the animals for about 20 km through 
a cattle track, we stress on the animals is reduced compared to 
movement by lorry, which is much more common. This process is also 
to optimise the grazing: by making better use of the pastures trhough 
more intensively grazing and increasing the rest times on the ground. 

“These marvellous creatures return 95% of the minerals they consume 
to the soil through their urine and poo, as well as inoculating the soil 
with micro-organisms from their intestinal biomass and saliva.”



When she started to apply these management techniques, many 
people interfered. They told her that she was demolishing the land 
if she continued. However, after improvement of the soil started to 
become noticablem they slowly started being interested. As this 
management takes more time and effort, and they are not used to 
it, spreading the change is hard.  
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In- and output in cycles



In- and output in cycles
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“Extensive livestock farming and transhumance are the only ways to deal with climate change”



“Extensive livestock farming and transhumance are the only ways to deal with climate change”

has worked as a shepherd for 
15 years 
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Independent but part of the community, this woman has worked 
as a shepherd for more than fifteen years. Talking about the power 
of transhumance, we fastly get to the point where I am convinced 
transhumance is such an old practise, but still very relevant to todays 
issues and concerns.  With transhumance and extensive livestock 
farming, you move with nature. Moving from the south to the north, 
you are perfectly adapted to the resource availability in the different 
seasons. When it is cold, you can go south, when there is no food or it 
is too hot, you go north. There are no key dates for this, it is based on 
the availability. 

Moreover, transhumance is risk prevention. LIvestock is the best in 
fertlising the land, and filtering water into the ground. Forest fires are 
prevented with the movement of the livestock. Forest fires occur on 
areas where there is no grazing. 

There is only one condition for this process: the availability of cattle 
tracks. She explains that there are 125.000 kilometres of tracks in 
Spain. The Guardia Civils helps them to keep them open and prevents 
them from being invaded or closed. As they are nationally protected, 
protection is guaranteed. 

Although the goal of transhumance and it’s effects are clear, the future 
of this system is not secured. When I asked what support or resources 
would be most beneficial to help to manage the risks, I got a very clear 
answer: the support is and must always come from the administration. 
They do not always believe in it, and do not always support. What they 
really should do is “come to the field and see how it works”.  

Although the goal of transhumance and it’s effects are clear, the future 
of this system is not secured. When I asked what support or resources 
would be most beneficial to help to manage the risks, I got a very clear 
answer: the support is and must always come from the administration. 
They do not always believe in it, and do not always support. What they 
really should do is “come to the field and see how it works”.  
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“We have long understood that the soil is the source of life”



“We have long understood that the soil is the source of life”

animals: about 40 Iberian black 
pigs

size: 60 ha
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This man seems very affectionate with the environment. He is using 
his site as a living experiment, trying things out with small patches of 
land, ignoring people that tell him he is doing it all wrong. What he 
does with its land is focused on the ecology, it is sustainable and it 
fulfils many things and values. He is very conscious  about his actions. 
He notices change. In my opinion, this quote summarizes his approach: 

On his farm he is focussing on regeneration with animals by focussing 
on microbiology. Taking care of the soil is very important, as the soil 
in this area is very poor in all aspects. It is not deep, you can not grow 
crops, neither can you put a fruit tree in it. Fruit trees need a deeper 
soil.  So, there are a lot of meadows and shrubs. Where there are deep 
soils, there are large holm oaks, with a lot of contribution and a lot of 
life. In other places, as here, the holm oaks will never be very big. There 
are lots of minerals in it, there is a lot of microbiology, but there is little 
organic matter. The one thing that is needed is more organic matter. To 
improve this, shredded olive trees are used. Residents from all over the 
village could count on a service where they were trimming the olive 
trees down short, and they could keep the branches and use them. We 
are trying to improve the organic matter, with a wide diversity. THis 
can also happen in small plots. He showed their vegetable garden, 
where a permaculture student helped with developing a garden with 
a lot of diversity. They are  doing tests to see if the organic matter is 
increasing in the soil.  The includance of legumes is the next step. Also 
tree barks and straw help the development. Another thing they do to 
gain resources is the providance of another surface, to put straw on 
the ground in summer for people with lots of cows. They also clean it, 
and they get the resource in exchange for the service.

“We had to learn what we were doing wrong 
here. Get it right here. And replicate it.”

“in all dehesas, in the whole livestock farming world, we are seeing these 
big solutions to big problems, but on a tiny scale, nobody pays attention”.



Moreover, with help of the animals, the soil is improved. He started 
doing this, as he saw species dissapear on his land. In the beginning, 
he had many animals including goats and pigs, but only few pastures. 
Trees were dying, so he knew he had to change something. He reduced 
the number of sheep, and changed the breed of sheep. Then he 
changed the breed of the pigs, and reduced the animals a couple of 
times more. Then he started to use animals as a regeneration tool. Pigs 
were used as a tractor. His goal: to generate a space with animals in a 
number that covers the needs of a family economically. With a couple 
of cows there is a little bit of milk, a couple of calves to sell, some 
chickens for eggs. For this, he bought a cow to have poo to fertilise 
the vegetable garden. This regeneration is a process. But with holistic 
mangement and a holistic vision on animal management, you produce 
more food. With poo, plants, worms, soil quality is improving slowly 
but noticably. 

Concretely, to take most advantage of the pigs, he used a method to 
have the soil equally fertilised. He used cereal and put it on the ground 
in lines, so the pigs went there to eat it, and poop there. Afterwards, 
he sowed oats and lupin and different kinds of seeds there to create 
a symbiosis to improve the soil. This was done not with the intention 
to obtain harvest, but to plant holm oak again, and fruit trees that will 
be rainfed. Chickens and birds will be used to create a large ecosystem 
within half a hectare. He clarifies that this is how the system worked 
for 2000 years, and that we have to copy it. 
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“that there is more life in a dead tree than in a living 
tree. [...]. Because of the amount of life, there are 
worms, larvae, butterflies, beetles, termites, ants, 
fungus, bacteria. Something that you might not find 
in a living tree. [...] . It’s important to have it. [...] 
Although it doesn’t look like it, there is a lot of soil 
regeneration”



When I asked about the option to cut 
down dead trees or to keep them, I 
got an extensive explaination about 
the value of dead trees: they are 
full of biodiversity. When mosses, 
lichens and algae grow, many insects, 
such as ants and bees, as well as 
butterflies, descend on them. Birds 
then descend on these. The death of a 
tree is a complex process: if the holm 
oak is weak, the lichen lodges and 
mineralises it and kills it. If the soil is 
strong, the lichen doesn’t resist and 
they reach a balance and so on.  This 
are normal events. 
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Talking about the future of the dehesa, I got an answer that I did not hear 
before. He elaborates on the wisdom of nature, and its capacity to self-
regulate. When there would be no people in the pasture, it will turn into 
a forest again. He says you don’t have to wait fourty or fifty years for life 
to regain its space. Species will return, and it will happen very quickly. 
Man’s existence is insignificant, and everything will regain its space. 

This does not mean there will not be fires again. He says with confidence 
that in some places the dehesa will collapse, and in others the climate 
will return to a forest very quickly. There will be events that we will not 
understand. He emphasises that if we want to a part of the future of the 
dehesa, we can not be outside the ecosystem, but have to be inside. 
NOt at the top of the pyramid, thinking that he is the dominator or the 
creator, but inside and shee himself as a form or  part of the dehesa. 
Mankinds have seen themselves as part of it for thousands of years, and 
this has worked. 

However, he seems worried and angry when he talks about his neighbour 
that overexploited the land for years. He is not moving his cows and 
became rich by increasing the number of cows and receiving more 
incentives, and so the cycle repeats. But now he sees that his soil 
no longer produces food. There are no flowers, there are no bees, no 
beehives. Biodiversity decreased: his land could not take it anymore.

Another neighbour noticed there was no regrowth of holm oaks on his 
land. His land was very much like a savannah, very homogeneous. He did 
not have any cows any more, it was all empty. His solution was to buy 
and spread monogastic pig poo around the farm. “the bottom line is that 
these people are not managing”. 

The future 



The future 

“nature has 
shown that 
we can’t  
dominate”  

livestock system - trees in livestock system - livestock system in woodland - woodland
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How do you see the future when less people are missing? 
“The problem is not the future, the problem is today. If the future 
consists of the consequences of not doing good things today, then 
what can we do today so that the future doesn’t happen?”

He looked very worried when he was telling the last two years it was 
already 32 degrees in February, and they started watering the orchard. 
This year it is another world: about 20 degrees, and lots of rain: “for us 
it’s great”. They are very lucky. I, as a traveler, am not. But that’s not 
important.

What is needed to be done is clear for him. No one is using incentives “to 
make a change and to increase water efficiency, to make more ponds, to make 
new farm designs, water catchment, or forest. Nobody is going to do that. 
[...]. Nobody is going to change anything to improve anything. If there is no 
help behind that [incentives] to tell you you have to do things better for the 
next time there is a drought, which there will be.” 
As I understood, people are given money, but there is no proper 
information about what farmers have to do for the future. It is not 
accompanied by a package of training and information. People receive 
money to maintain the dehesa, but they are not doing it correct. He 
talks about renewal in the forest, and how it is key. “you will go through 
hecatres and hectares of dehesa forest, but there are no small holm oaks 
growing, because there are many animals there all the time, they dont’take 
their animals out.” 

Moreover, in his opinion the 2030 agenda and  the Sustainable 
Development Goals do not give much real vision. He is in favour of them, 
but not of how it is being implemented.

 “[...] it is implemented through obligation, and not through training or 
information or knowlegde. [...] People have to understand that it is harmful to 
have dairy cows, or to have stalls ,or that the models we have for agriculture 
or livestock farming are not [sustainable].”

“Change is necessary”



“Change is necessary”

He also mentions trade protection, and that people are fighting for the 
protection of national trade, against trade from the European Union and 
Morocco. This was there before. Spain is losing right now. He is afraid 
new measures are not going to be focused on the environment. “Above 
all, all the measures are going to be economic”. 

Generational replacement and the economy
The economy here is precarious for my father, it was precarious for my 
grandfather, it was precarious for me, and it is precarious for my children. 
They are staying here. It’s going to be precarious, but because we only 
see price, we don’t see value. The value of my life is priceless. 

A couple of months ago, they said on the radio, in 2030 in Spain about 
200.000 ranchers, farmers, and small farmers are going to dissapear as 
there is no generational replacement. That does not mean anything will 
happen, as instead of one person with five hectares one person will own 
500 hectares. These will probably be owned by multinationals. There will 
also be big management companies with 25.000 hectares, and everyone 
will work for them. It will become a pyramidal business model, with less 
people in the middle. There are no longer going to be owners, there are 
going to be workers. Someone will tell you, now you produce this. It will 
be less free. When there is no generational changeover, in a few years, 
there will be an imbalance and we are going to suffer later on. He does 
not see a solution for the fact people are leaving their farms behind. 
But, he also says the future does not depend on one person, or one 
generation. 
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Traditions in the future
“maintaining these stone walls. But for me it's a hobby. 
For me it's an ancient craft. For me it's a source of pride.”





144

with a survey and nineteen 
responses - all questions 
and answers can be found 
in the appendix. 

Determining the capacity and willingness                                 of people to restore the land

“socialising with neighbours”

“traditional markets”



Determining the capacity and willingness                                 of people to restore the land

What traditional practices or 
customs do you practice?

Heritage and local traditions are important! 
yes, 

“routes through the countryside”

“respect for the environment”

“visits of natural and historical sites”

“very important”  -  11
“important”  -  6
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Do you feel 
connected to the 
landscape? 

YES
Do you think the 
landscape reflects 
the values and 
history of the 
community? 
/ It does reflect them. The landscape we have is the result of the treatment received by our ancestors 
/ Yes, it is shaped by the community / Yes, the landscape says a lot. Everything if it is well cared 
for / Yes, in every way / Yes, in everything / Yes, in how we take care of it / Yes, with respect for 
the environment and resilience to climate change / Yes, in the sense of preserving the work of our 
forefathers / Yes, we are a community with a lot of history / Yes. We have tried to take care of our 
countryside / Yes, because Extremadura is unique/ Yes, because without this landscape we would be 
like a city and that makes us different / 

More in the past than in the present   /   I don’t know half-heartedly / Not in its totality. It could be improved / 



YES
/ It does reflect them. The landscape we have is the result of the treatment received by our ancestors 
/ Yes, it is shaped by the community / Yes, the landscape says a lot. Everything if it is well cared 
for / Yes, in every way / Yes, in everything / Yes, in how we take care of it / Yes, with respect for 
the environment and resilience to climate change / Yes, in the sense of preserving the work of our 
forefathers / Yes, we are a community with a lot of history / Yes. We have tried to take care of our 
countryside / Yes, because Extremadura is unique/ Yes, because without this landscape we would be 
like a city and that makes us different / 

More in the past than in the present   /   I don’t know half-heartedly / Not in its totality. It could be improved / 

Which aspects 
of the landscape 
do you value 
most?
trees    /   care    /   services and values
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All answers are related to the loss of inhabitants, the 
lack of generational renewal, ageing of population, 
lack of future for the youth, abandonment of livestock 
and agricultural activites, and the poor preservation 
of all this. 

“Ageing of the population. Lack of generational renewal 
due to such environmental restrictions and the sucking 
in of policies and administration”

“People now prefer not 
to live in rural areas”

changes in the community 



What do you think is the main cause of change 
in the community over the last decade?

population decrease and  
what  it means

Social factors

Political factors

Economic factors    

Environmental factors

Other

10 

10 

   9 

       7 

“Failure to combine respect 
for the environment with the 
progress of our community”

“They should help the 
surrounding villages more 
and encourage more 
tourism”

disappearance of...

a lifestyle
young people

embezzlement

population

traditions

job opportunities
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Are you concerned about the future? 

Yes      Yes
  Yes  
                Ofcourse
        Yes
I am concerned mainly for future generations

    Yes
     Yes, especially for my children

Yes    Yes, a lot 

    yes       Yes

  Yes, the field is ageing and becoming less  
  and less profitable. Costs are rising and   
  sales are stagnating

A little. If we take into account the political ob-
jective and agenda that the “wiping out” of the 
rural population.



Yes      Yes
  Yes  
                Ofcourse
        Yes
I am concerned mainly for future generations

    Yes
     Yes, especially for my children

Yes    Yes, a lot 

    yes       Yes

  Yes, the field is ageing and becoming less  
  and less profitable. Costs are rising and   
  sales are stagnating

A little. If we take into account the political ob-
jective and agenda that the “wiping out” of the 
rural population.

In your opinion, what are 
the main challenges for 
this community?

What changes would you 
like to see in this area?

Economic instability: 11 

Population decline: 10

Environmental degradation:  5
 

Conservation and protection 
“remove unnecessary and unnatural protection measures that impede the 
development of the community”
“that respect for the environment should not be incompatible with the future 
of the populations of protected natural areas” 
“balancing the conservation of the natural environment with the economic 
development of rural communities”
“more plants, more tourism”
“more preservation of the flora and the possibility of pruning cork oaks”
“more investment to maintain customs, traditional livestock farming, 
encourage young people to stay”

Policy
“environmental sensitivity in policy”
“change of politician and everything will be better”
Employment 
“I would like to see more employment initiatives for young people and not to 
have to leave the municipality” 
“Economic activity that respects the natural environment and provides jobs”
“more work for the future”

Commitment 
“More commitment from the people to the countryside and more protection 
from the state”
“clearing the bush”
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Visual conclusion 
Stakeholders are highly motivated 
to contribute to a transition. people 
want to revert land degradation 
processes and care about reverting 
depopulation.  

care!we



Visual conclusion 

care!we
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Validation of the pressures and drivers



Validation of the pressures and drivers
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Figure 38. View on the forests and mountains near Monfragüe.  

By analysing aridity, temperature, and precipitation 
forecasts in two climate scenarios, an image can be formed 
about the future of the area. Discussing the development 
and implications of various forecast models, details will 
be revealed about consequences for the different parts of 
the ecosystem. Additionally, the chapter will assess the 
perspectives of various governmental bodies on shaping 
the future.

Forecasting the future becomes a tool 
for today’s decisions as we explore 
climate scenarios shaped by current 
trends. 



5.1 Climate forecast 

average temperature (2040-2059) 

aridity (2036-2065 )

SSP2 4.5 

semi-humid 

+1.59 °C

+2.14 °C

+2.38 °C

+1.73 °C

-16%

-19% 

mediterranean aridity (2066-2095)

average temperature (2060-2079)

average maximum temperature 
change (2040-2059)

average maximum temperature 
change (2060-2079)

precipitation change (2040-2059)

precipitation change (2060-2079)

+3.65 °C

+3.99 °C

-30% 

-21% 

+2.20 °C

+2.44 °C

mediterranean 

mediterranean 

SSP5 8.5 

mid 
term 

risks for the bio-physical system

what does this mean? this is too 
abstract. 

what is going to be the di�erence if 
we take the SSP2 4.5 or the SSP5 
8.5 scenario? 
We need to act earlier as the 
changes are going to be bigger. 

risks for humans 

water shortages 

reduced agricultural yieldshortages 

water shortages 

less vegetation due to drought 

changing vegetation pattern: plants 
that can not adapt to the heat and 
drought 

�re 

long 
term 

A forecast of the conditions starts with the comparison of timespans and climate scenarios. A 
medium and long term are chosen. As different data is compared, 2036-2059 and 2060-2095 
are the compared terms. Moreover, four indicators are compared in two climate scenarios: 
drivers for climatic conditions. These are used to  form an image about the liveability for both 
humans, animals and ecosystems in the future: not only is the mean surface temperature 
important, also the maximum temperatures and precipitation plays a crucial role. The aridity is 
a significant indicator as it is a combination of precipitation, evaporation and water availability. 
To predict these, two Shared Socioeconomic Pathways (SSP) are used. SSP2 is the middle of 
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average temperature (2040-2059) 

aridity (2036-2065 )

SSP2 4.5 

semi-humid 

+1.59 °C

+2.14 °C

+2.38 °C

+1.73 °C

-16%

-19% 

mediterranean aridity (2066-2095)

average temperature (2060-2079)

average maximum temperature 
change (2040-2059)

average maximum temperature 
change (2060-2079)

precipitation change (2040-2059)

precipitation change (2060-2079)

+3.65 °C

+3.99 °C

-30% 

-21% 

+2.20 °C

+2.44 °C

mediterranean 

mediterranean 

SSP5 8.5 

mid 
term 

risks for the bio-physical system

what does this mean? this is too 
abstract. 

what is going to be the di�erence if 
we take the SSP2 4.5 or the SSP5 
8.5 scenario? 
We need to act earlier as the 
changes are going to be bigger. 

risks for humans 

water shortages 

reduced agricultural yieldshortages 

water shortages 

less vegetation due to drought 

changing vegetation pattern: plants 
that can not adapt to the heat and 
drought 

�re 

long 
term 

average mean temperature

average precipitation
average maximum temperature Figure 39. Current temperature and precipitation in Extremadura.  

Adapted from World Bank Climate Change Knowledge Portal, 2021; 
World Data, 2024. Figure 40. Climate forecast for Extremadura in two 

scenarios. Based on Moral et al., 2023; Climate Change Knowlegde 
Portal, 2021 
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the road scenario, while SSP5 is the fossil-
fuelled development or the highway (O’Neill et 
al., 2014). Subsequently, SSP2-4.5 is a medium 
scenario, where 4.5 indicates Watts per square 
meter of Radiative Forcing, resulting from the 
greenhouse gas emissions in this scenario. 
SSP5-8.5 is a high scenario. 

These are significant alterations of the 
current climate of Extremadura. This is 
characterised by a hot summer Mediterranean 

climate. Seasonal variations are large, 
especially noticeable in temperature and 
precipitation levels. In summer, average 
maximum temperatures can reach up to 
34°C, but with little precipitation. In contrast, 
winter is characterized by remarkably more 
precipitation. Temperature is hovering around 
13°C. Despite this seasonal rainfall, the region 
receives over 2.800 hours of sunshine annually, 
which influences its overall aridity.
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Figure 41. Temperature forecast in two IPCC scenarios.  Adapted from World 
Bank Climate Change Knowledge Portal, 2021 

The two images depicting changes in temperature and precipitation in Extremadura under 
the SSP5-8.5 and SSP2-4.5 climate scenarios provide crucial insights into the future climatic 
conditions of the region. These visualizations serve as tools for understanding the potential 
impacts on both human and ecological systems.

Temperature changes
The first image details both maximum and average air temperatures under both scenarios. 
Observing both maximum and average temperatures is essential, as the average 
temperature gives insights in the general warming trends, which can alter habitat suitability 
and growing seasons. Moreover, the maximum temperatures are often more impactful 
because they can push both systems to their limits. Peak events like heatwaves have 
significant health, ecological, and infrastructural impacts.  These extremes can stress 
ecosystems, lead to heat-related illnesses in humans, and affect crop viability.
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Figure 42. Temperature and precipitation forecast in two scenarios 
compared to current situation.  Adapted from World Bank Climate Change 
Knowledge Portal, 2021 

average mean temperature

average maximum temperature

Precipitation changes 
The second image illustrates changes in average precipitation and specific shifts in 
precipitation volumes under both scenarios. A decline in precipitation across all seasons 
suggests a future where water scarcity becomes a more pressing issue. The decline is 
particularly problematic for summer months when water deficiencies are already a challenge. 
This persistent decrease implies that the water shortages experienced in the summer may not 
be sufficiently mitigated by rainfall in other seasons, potentially leading to prolonged drought 
conditions. Such changes can disrupt water supply for agriculture, human consumption, and 
natural ecosystems, further exacerbating the challenges posed by increased temperatures. 
 
For humans, the increase in maximum temperatures and decrease in precipitation will 
necessitate enhanced heat management and water conservation practices to maintain 
liveability and productivity. For non-human species and plants, these changes could mean 
shifts in species distributions, changes in breeding events, and increased vulnerability to 
diseases and pests. 
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The series of five maps depicting the study area provides a 
narrative of the expected shifts in aridity under two climate 
scenarios, SSP2-4.5 and SSP5-8.5, over different time periods: 
2017, 2036-2065 and 2066-2095. These maps illustrate the 
transformation of the Park’s climate from predominantly humid 
conditions in 2017 to increasingly Mediterranean and semi-arid 
conditions in future decades.

Under the moderate SSP2-4.5 scenario, the transition to a 
Mediterranean climate is gradual but noticeable, with an increase 
in aridity expected by mid-century (2036-2065). This shift 
intensifies by the end of the century (2066-2095), suggesting 
a significant drying trend that could alter the Park’s ecological 
balance, affecting water availability, vegetation types and 
biodiversity.

The more extreme SSP5-8.5 scenario presents a stark contrast, 
with a rapid and severe increase in aridity. Especially the area 
within the national park will experience more drought. By 2036-
2065, the area begins to experience conditions approaching 
semi-aridity, which escalate further by 2066-2095. This change 
poses a serious threat to the ecological health of the area, 
potentially leading to species loss, changes in habitat structure, 
and increased vulnerability to wildfire and drought.

These projected changes have profound implications for 
conservation strategies and management practices within the 
area and Monfragüe National Park. 

humid
very humid

semi-humid

semi-arid
mediterranean

0        50        150       200km

Aridity 
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Figure 43. Aridity changes for researched area in Extremadura under 
different scenarios and time periods.  Adapted from Moral et al., 2017; 

Moral et al., 2023 
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5.4 Degradation of the landscape 

The abandonment of the dehesa leads to the 
emergence of unmanaged scrubland dominated 
by native species. While the abandonment of land 
use may initially support rewilding efforts and 
enhance biodiversity conservation and species 
recovery, it also poses significant challenges. Shrub 
encroachment in the Mediterranean ecosystem is 
closely associated with increased wildfire risk and 
intensification of drought conditions, posing a direct 
threat to biodiversity. Conversely, the intensification 
of pasture use hinders the natural regeneration 
of oak and cork trees, pushing the ecosystem 
towards grassland landscapes. This shift leads to 
a deterioration in soil quality and composition, as 
documented by Laporta et al. (2021).

The accompanying image illustrates the potential 
degradation of the land under two different climate 
scenarios, covering three different landscape 
types: traditional dehesa, grazed dehesa and 
forest. Under these scenarios, the traditional 
dehesa could face severe aridification, leading to 
a reduction in tree cover and an increase in shrub 
dominance, increasing the risk of wildfires. The 
grazed dehesa, subject to intensive grazing, could 
experience a more rapid decline in biodiversity due 
to soil depletion and the inability of oak and cork 
trees to regenerate, transforming these areas into 
less diverse grasslands. The forested areas, while 
initially more resilient, could eventually suffer a 
similar fate if not managed properly, with increased 
susceptibility to pest outbreaks and fire spread 
due to drier conditions. If current socio-ecological 
trends continue unchecked, these landscapes will 
not only be transformed, but are likely to dry out, 
burn out and, crucially, face significant challenges in 
recovery. This potential trajectory underscores the 
urgent need for adaptive management strategies to 
mitigate the effects of climate change and conserve 
these valuable ecosystems.
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Figure 44.  Development of the landscape under two climate scenarios
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Governance

The typical framework for these policy documents is a top-down 
approach: regional strategies are aligned with national visions, which 
in turn are informed by European ambitions. However, there is an 
exception in the case of Sites of Community Importance. These sites 
were initially identified by local communities as areas of ecological 
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Figure 45.  Overview of governmental documents steering on three topics 

value. They were then recognized as protected areas at national level 
and finally incorporated into the wider Natura 2000 network. This 
process represents a unique case of local initiatives influencing higher 
level environmental policy, demonstrating the potential of bottom-up 
approaches to environmental protection.
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The spatial impact of climate change can be illustrated through 
various elements and layers. This map highlights the zones 
with the highest risks due to their geological, geographical, and 
natural characteristics.

Desertification and erosion 
The height and steepness of areas are significant geographical 
indicators of erosion risk, independent of land management 
techniques. Therefore, a layer has been added to show erosion 
correlated with the highest points. Steepness greatly influences 
the probability of forest fires spreading. As an area becomes 
steeper, fires spread more easily. This steepness has been 
overlaid with forest areas. A 500-meter buffer zone has been 
created around forest areas located on steep terrain, while a 
200-meter buffer zone surrounds forests on less steep terrain. 
These buffer zones represent the areas with the highest 
immediate risk in all scenarios.

Minimal risks 
Soil characteristics positively influence risk through water 
infiltration. This is determined by the soil’s water storage 
capacity. Sandy soil can retain more water, thereby lowering the 
risk.

Spatial impact 
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Figure 46. Spatial impact map highlighting areas with high risks. Based 
on National Inventory of Soil Erosion, 2022; Copernicus, 2018
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Figure 47. Historical dehesa around Trujillo.

This chapter, focused on design, explores potential 
transformations of the landscape under projected 
conditions. It will provide a vision of what might occur 
when regenerative actions are implemented, guided by 
relevant governmental policies. Within location-specific 
opportunities and risks synergies will be identified. This 
method aims to harmonize various elements to optimise 
landscape strategies and management.

Finding opportunities, discovering syner-
gies and developing an adaptive strategy 
are central goals in this chapter. 



6.1.1 Management towards a desired future
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Figure 48. Pathway from short term disaster risk management towards 
holistic management. 

To achieve a preferable future, we must 
acknowledge that solving every individual risk is 
not feasible. Instead, we need to find synergies 
and mitigate risks by enhancing our coping and 
adaptive capacities. The complex structures have 
been mapped, and both short- and long-term risks 
have been unraveled. The next step is to define 
proactive mitigation strategies and to set out a 
path towards a desirable future.



 action 
actor 

6.1.2

Finding synergies in a system of care

The dehesa, an inheritance for present and future 
generations, needs to be protected and managed for 
present and future generations. The current dehesa 
dilemma requires innovative approaches to increase 
agricultural profitability without damaging the 
environment, promoting good agricultural practices 
(Luisa De Lázaro & González González, 2015). 

As figure 49 explains, different actors and actions 
are part of the strategy that promote different levels 
of agency over time to counteract desertification 
and depopulation. This system of care includes 
considerations tailor made to the needs of the 
examined region. It is a proposal for place-based 
and nature-based adaptation and both vertical and 
horizontal policy recommendations. 

Who is involved 
Active community participation and involvement of 
the different stakeholders is needed. Based on the 
research, the categories are the community, young 
professionals, grassroot initiatives, and governmental 
organisations. These groups are all capable of 
facilitation transformative change in the region. 

Decomposition of actions 
This system includes both cultural and natural 
resources and aims to break down actions into 
different management objectives as biodiversity 
conservation, ecosystem restoration, sustainable 
land use and socio-economic benefits, promoting 
cohabitation.Different components such as 
vegetation management, water use, livestock 
grazing, fire prevention, forest management, crop 
cultivation, and landscape patterns are integral parts 
of the strategy. 
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Figure 49. Operalisation of the system of care
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Governance
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Focusing on stakeholders from local to 
supra-national scales, various sectors can 
be divided into four categories, as illustrated 
in figure 50. By including nature, a non-
traditional stakeholder, it’s importance is 
being recognized. Conflicts between nature 
and other sectors often revolve around the 
clash between economic development and 
environmental conservation. Economic 
activities typically pursue short-term gains, 
putting the long-term sustainability and health 
of ecosystems at risk. This dynamic is visible 
from the numerous conflict lines from the 
private sector to nature. Ecosystem services 
and biodiversity are especially vulnerable when 
the pursuit of economic gains from natural 

resources disrupts the ecosystem’s balance.

These issues primarily arise from differences 
in time perspectives across stakeholder 
categories. Nature inherently operates on 
extended time scales due to its gradual 
processes, while private and public 
stakeholders tend to prioritize immediate 
results. This misalignment of time horizons 
acts as a catalyst for conflicts but also presents 
opportunities for resolution: if stakeholders 
can acknowledge the long-term effects of their 
visions and actions, sustainable development 
can be realized.

Including nature as a stakeholder in future development 

6.1.3
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Figure 50. Conflicts and collaboration between nature and other stake-
holders
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Figure 51. Power-interest matrix and proposal.

Creating a power-interest matrix offers insights into which 
stakeholders need to be satisfied, managed, informed, or monitored. 
This diagram addresses the question, "How do the power dynamics and 
level of interest among stakeholders influence their ability to contribute 
to the implementation of a system of care?"

Generally, businesses and industries are likely to be opponents, 
as their activities often conflict significantly with environmental 
interests and aim at short term profits. Therefore, they should be 
monitored and potentially managed. Renewable energy companies, 
while influential, also pose risks to natural systems and thus require 
careful management. Especially growth should be foreseen and 
coped with.

The European Union possesses considerable power but tends 
to operate on a larger scale. Coordination is necessary to ensure 
that European policies align with regional initiatives. Agricultural 
associations hold significant power; given that radical changes in 
land management are required, they have the potential to obstruct 
implementation.

Redirecting power and interest
It is important to assess whether the power and interest levels of 
various actors are aligned with the goals of the system of care. As 
previously mentioned, nature itself requires more support and a 
stronger voice. This can be achieved by having nature represented 
by other actors. One approach is through farmers who embrace 
organic practices, where nature is a central element and thus better 
protected compared to conventional farming or management by 
multinationals.  Furthermore, non-profit organizations already play 
this role to a certain extent. Academic and research institutions in 
Spain have considerable influence in shaping policies and regulations, 
but they could exert a greater impact on practices than is currently 
the case.

Convincing traditional farmers to adopt new practices is a key 
element in the development of the system of care. Their interest in 
new farming methods might not be high at the moment, as longevity 
of land is not a major concern. 
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Governance

The dehesa landscape, if correctly 
managed, is a sustainable agricultural 
system that not only supports 
biodiversity and carbon sequestration 
but also aligns with broader 
environmental and socioeconomic 
benefits (Laporta et al., 2021). People 
and farmers that perform sustainable 
management of the dehesa, and 
therefore improve ecosystem services, 
deserve greater financial support. 

Promoting ecosystem services through 
incentives
While traditional assessments of 
farming systems focus on productivity 
and are often measured by yields, the 
new Common Agricultural Policy (CAP) 
seeks to recognize the multiple values 
provided by systems such as the Dehesa. 
The introduction of new eco-systems 
seeks to incorporate these broader 
values, by recognising the integrative 
role of ecosystem services, even though 
these are not always explicitly named 

within policies (van Leeuwen et al., 
2019).

To further promote the conservation and 
enhancement of ecosystem services, the 
concept of assigning a monetary value to 
these services is growing in importance. 
This approach can be used to catalyse 
recognition and encourage investment 
in conservation and restoration. By 
quantifying these benefits, nature shifts 
from being a luxury or an afterthought 
to being recognized as essential to the 
well-being of both humans and non-
humans (Daily et al., 2009).

Towards flexible schemes
To effectively implement these 
principles, eco-schemes have to offer 
flexibility, allowing farmers to choose 
methods that best suit their specific 
land typology and local environmental 
conditions (Jack et al., 2008). This 
flexibility not only allows for diverse 
farming practices but also encourages a 

Integrating ecosystem services into incentives

6.1.5
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services often faces significant social 
and political hurdles, necessitating the 
development of effective institutions to 
manage, monitor, and sustain incentive 
mechanisms. Consistent with these 
views, Jack et al. (2008) advocate for 
rigorous evaluation of these incentives 
to ensure their efficacy and adaptability.

wider participation by offering different 
pathways to meet environmental targets.

Promising instrument 
The effectiveness of direct payments 
for ecosystem services (PES) as policy 
tools has been demonstrated in various 
countries, including Costa Rica, China, 
and Mexico. These programs provide 
financial incentives to landowners 
to adopt management practices that 
directly enhance the quality of ecosystem 
services (Jack et al., 2008). In southern 
Spain, particularly in Doñana National 
Park, stakeholders view PES as a viable 
economic instrument for the long-term 
conservation of ecosystem services, 
highlighting its potential impact on local 
conservation efforts (Gaitán-Cremaschi et 
al., 2017).

However, the valuation and 
implementation of ecosystem services are 
not without challenges. Daily et al. (2009) 
emphasize that the adoption of these 

Integrating ecosystem services into incentives
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Governance
To effectively manage the dehesa and enhance its 
ecosystem services, it is essential to align policies at 
multiple governmental levels with local actions. This is 
crucial for supporting sustainable management practices 
that maintain the ecological and economic values of the 
dehesa. By tailoring policies to the unique environmental 
and social context, we can ensure that incentives are both 
supportive and effective. 

Local policy customisation 
The new CAP for 2023-2027 introduces eco-schemes that 
support sustainable farming practices, tailored to meet 
the diverse agricultural and regional needs of member 
states. This adaptability is vital for the management of 
the dehesa. It is recommended to enhance flexibility 
for regions and local municipalities to more effectively 
encourage and support farmers through as much as 
possible tailor-made incentives and benefits. By giving 
the local governmental bodies more power in allocating 
measures the practises and goals should be more aligned. 

Co-monitoring and feedback loops
Effective incentives for ecosystem management on 
all scales, require monitoring and feedback loops. The 
environmental impacts of policies such as the CAP are 
often not well understood due to a lack of assessments 
(van Leeuwen et al., 2019). To identify effects of current 
and new policies, more weight has to be put on the 
monitoring process, especially at a local scale. Impacts 
and outcomes are collected through a set of indicators at 
the regional and national levels. Local farmers contribute 
solely indirectly, by providing data through agricultural 
cooperatives or associations. 

Therefore, co-monitoring practises can be stimulated to 
effectively help with collecting feedback on effects on 
management, and adjust in an early stage. This can provide 
accurate data, bridging the gap between policy intentions 
and actual impacts. For this, collaborative partnerships 
between farmers and research and academic institutions 
and farmers have to be supported. Farmers can be directly 
involved in data collection in monitoring when farmers 
are partnered with field studies and research projects. In 
return, researchers can provide farmers to new tools for 
increasing soil health and biodiversity. 

Aligning to location specific practises and needs 

local municipality local incentives 
local policies, 
regulations, strategies

NGOs guidance, resources

supporting
providing tools

regulating
setting rules

subsidies, tax bene�ts�

research 
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European Union 
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international management plans�nancial incentives, resources

research and academic institutions
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knowlegde transfer

flexibilise to local level

directed at soil health
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Aligning to location specific practises and needs 
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Figure 52 . Levels of governance and their supporting and regulating 
function regarding farmers 



6.1.7
mitigate 

educate

regenerate

co-monitor

knowledge

Actors and relations through time 

The primary aims of this system are to mitigate impacts, 
regenerate land and provide care through education and 
co-monitoring. Targets can be set for the development 
of these processes to ensure a structured approach to 
achieving these objectives.

Dimensioning relations 
Relationships between key stakeholders are dynamic 
and evolve over time. This diagram defines the stages 
of communication and the overall relationships 
between the actors in four dimensions: knowledge, 
communication, regulation and economics. Each actor is 
represented by a colour, with fluid shapes indicating its 
position and function in relation to other actors.

First, knowledge is transferred from grassroots farmers 
to traditional farmers with the support of knowledge 
institutions. The government plays a recipient role, 
aiming to monitor and understand the transfer of 
knowledge. Over time, the government’s role becomes 
more integrated, facilitating broader knowledge sharing 
between traditional farmers and other actors.

Communication starts with a strong network among 
traditional rural farmers. Initially, communication with 
grassroots farmers is mainly through the government, 
with NGOs helping to connect and build links between 
these groups. Knowledge institutions communicate with 
grassroots farmers primarily to gather information. Over 
time, direct communication among all farmers increases, 
and research institutes become more central to the 
communication network.

Regulation begins with preparations for the new 
CAP, where farmers will be rewarded for maintaining 
ecosystem services. Meanwhile, local governments 
reward farmers for implementing mitigation and 
restoration measures. Regulations are becoming more 
tailored to local conditions and the measures needed. 
It is crucial that farmers are rewarded directly, as 
regeneration efforts are slow to improve their incomes.
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Figure 53. Actors relations in different domains 
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6.2.1 A platform 

Sharing knowledge

Figure 54. Problem of different stakeholder and subsequent proposal

As the following image illustrates, it is not a lack of 
knowledge about taking action that hinders progress. 
Some farmers are already changing their farming 
methods. However, most farmers are uncertain about 
what exactly to do and why it would benefit them. 
The image depicts a farmer on the verge of giving 
up and another with extensive knowledge but no 
audience.

Actors can and need to collaborate
What if they could effectively share this knowledge? 
Imagine a platform where farmers and stakeholders 
could exchange information and resources 
seamlessly. Such a platform would offer concrete, 
applicable, and tested nature-based solutions, 
easy-to-understand technical knowledge about 
microbiology and sustainable land management, 
and videos highlighting how the land changes over 
time. It would include translations of complex 
government documents about incentives, maps of 
local experiments with nature-based solutions, and 
expert information presented in an accessible way for 
traditional farmers.

Flexibilization 
This platform would allow knowledgeable farmers 
to share their expertise, enabling the government 
to observe practical implementations and assess 
the effectiveness of their incentives and policies. 
It can facilitate co-monitoring and help to increase 
flexibility of incentives towards local specific needs.  
What would such a platform look like, and how could 
it transform agricultural collaboration and knowledge 
sharing?
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6.2.2 Structuring an online platform 

To bring this platform as close as possible to traditional farmers, 
new farmers moving to the countryside, grassroots farmers 
eager to try new methods, farmers who have implemented 
nature-based solutions, research institutions, and policy 
developers, an online platform presents many opportunities. 
This platform should facilitate sharing and discovering solutions 
among farmers. It should allow users to filter solutions based on 
specific needs, such as water infiltration or soil type.

To achieve this, the platform must have an intuitive and user-
friendly interface that encourages exploration, sharing, and 
engagement. As shown in Image X, the opening page of the 
platform includes features such as logging into a personal 
account, where users can view their saved and uploaded 
solutions. Moreover, there will be a dedicated section for 
communication between farmers and research institutes. 
Another page will focus on governance, presenting graphs and 
information in a straightforward manner. 
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Figure 55. What’s on the table?
Figre 56. Previews of the website



Adaptive planning through time6.2.3

Adaptive planning through time 

Continuation of the landscape 
and the social-cultural aspects is 
achieved through co-evolution, 
facilitaed by agency and co-
monitoring. By using the platform 
as a guide, the evolution can look as 
explained in figure 54.  

Monitoring (and) action 
It is important for all actors to 
realise when different management 
is starting to pay off. If the 
implementation of payment for 
ecosystem services is succesfull 
and landscapes are protected and 
managed differently, when will 
farmers and land owners start to 
notice effects of their efforts? 
This starts with soil health 
improvement. This improvement 
can be seen within a few years. Soil 
health is an indicator and can be 
measured with simple soil tests. 
Moreover, GIS and remote sensing 
can monitor land use with real-time 
data on land cover and ecosystem 
conditions, mainly for tracking the 
environmental impact of landowners 
activities over large areas. With this 
information new regulations can 
be adapted to these new practises. 
Bonds will be formed and the 
landscape will be slowly transformed 
and regenerated. 
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Figure 57. Alignment of actions and co-monitoring through time
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6.3.1

Identifying sites of opportunity allows site-specific 
interventions to be effectively implemented in the dehesa 
landscape. Through research through design, detailed 
maps are created that evaluate the landscape based on 
opportunities water infiltration, soil structure improvement 
and erosion control. These maps help to identify zones 
where nature-based solutions can improve the soil 
structure and fertility. These individual maps are combined 
to create a zoning map that categorises landscape areas 
and types, each requiring specific interventions. Then, 
detailed explanations of the actions needed to address the 
needs of each area are created. 

Water infiltration and retention
Looking at the framed area and its complexity, not only 
risks but also opportunities can be found. Regarding 
the risks that are coming along with the decline of 
precipitation and higher temperatures, soil humitidy is very 
important. This especially seen the increasing duration of 
the dry period in summer. An inventarisation is therefore 
made to locate places where water could infiltrate and be 
held. The following map is based on geo-morphological 
characteristics of the soil, as well as the prospects for the 
climate on medium term. These factors combined give 
insights in the key-locations for infiltration. These areas 
can be further used as a backbone for development. 

Linking actions and sites 

river 
humid 2036-2065 SSP2-4.5

Available Water Capacity (AWC) of soil 
very humid 20236-2065 SSP2-4.5 

loam 
low-lying areas where sediment accumulates

0 5 10 km

Structuring actions  
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0 5 10 km

Figure 58. 1:4000000. Opportunities for water infiltration and retention. 
Based on Ballabio, 2016; Ballabio, 2019; Moral et al., 2016; Moral et al., 

2023; Panagos Panos, 2006 

Structuring actions  



6.3.2 Low tree densities in the dehesa present both challenges and opportunities. Tree 
regeneration has long been an issue, but it is crucial for the future of the dehesa 
(Campos et al., 2010). Trees aged one to five years are particularly scarce. The 
highest chances for these young trees to survive and mature come from protection 
against livestock, which can harm them through browsing and trampling. Effective 
shelter, such as shrubs, can prevent livestock from eating the young plants, provide 
shade, and help bring water to the surface with their roots.

Ensuring successful tree regeneration is essential for the persistence of the dehesa 
system. It is urgent to address the most appropriate regeneration techniques from 
both economic and ecological perspectives. This effort should start with areas that 
do not meet the minimum thresholds of tree presence and cover. By implementing 
this strategy, tree survival rates can be enhanced. 

Tree regeneration 
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Figure 59. Tree growth in different circumstances



6.3.3

Tree densification opportunities

This map highlights areas of incomplete 
tree cover and low tree density, providing 
opportunities for tree densification. The 
map shows regions within the dehesa 
that currently have sparse tree cover and 
are marked as potential areas for tree 
densification efforts. These areas should be 
targeted for conservation and restoration 
initiatives. 

Importantly, areas adjacent to forests have 
been deliberately excluded from this map. 
These areas are at high risk of wildfire, which 
poses a significant threat to both existing tree 
cover and any new planting. By excluding 
these high-risk areas, the map focuses 
on safer areas where tree densification 
can be implemented more effectively and 
sustainably. 

0                         5                          10 km

river

medium tree density showing opportunities
dehesa typology
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Figure 60. Comparing tree cover density and dehesa patches for regene-
ration opportunities.  1:4000000. Copernicus, 2018



6.4.1 Regenerative landscape restoration 

Transforming the landscape 

This map integrates previous layers to define zones requiring 
tailored approaches for regenerating different dehesa types. 
In addition to tree densification and water opportunity zones, 
an extra layer identifies dehesa land near forests, which has 
a high forest fire risk. For steep areas, a 500-meter offset has 
been created due to higher fire risks, while a 200-meter offset 
is used for other forests. By combining these layers, risks and 
opportunities can be synthesized.
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Transforming the landscape 

Figure 61. Exploded view



6.4.2

By defining different zones, actions can be structured 
effectively. While land regeneration can occur with specific 
measures within these zones, additional measures are 
necessary to prevent the immediate risk of wildfires. 
Therefore, this map also includes structural elements to 
prevent forest fires. Roads are used as firebreaks, and 
buffer zones of low vegetation are created along cattle 
tracks and roads, which can be burned in a controlled 
manner during the summer. Villages are highlighted as 
key areas for action and communication. The dehesas 
surrounding old towns act as biodiversity conservation 
hubs.

Restoration and risk mediation

0                         5                          10 km
non-fire sensitive dehesa
inflammable dehesa
dehesa for water infiltration
the empty dehesa 

fire prevention offset of roads 
protected livestock trail 

non-dehesa

river
roads 
town 
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Figure 62.  Overview of zones and additional fire prevention,  based on 
CICTEX, n.d. 
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Governance
alignment of political decisions, adaptation, and financial pathways

Farmers need this financial support to take action as soon 
as possible to facilitate regeneration. If the new payment for 
ecosystem services is to be introduced in the CAP in 2028, the 
agenda and formulation for this needs to start immediately. Such 
a payment would be based on a financial contribution per square 
metre of land maintained by the landowner. This is essential 
given the rapid nature of erosion and the slow nature of soil 
recovery and replanting. Nature grows at its own pace, especially 
in arid conditions with limited water, resulting in slow plant 
growth and recovery of soil health.

Alignment 
The following figure shows a timeline using the six-year CAP 
cycles as key moments. The importance of adaptation can be 
understood by comparing the environmental, social and political 
dimensions. Ecological restoration takes time, whereas political 
cycles are relatively fast, with government elections and a 
renewed CAP every three and six years. The social dimension, 
which includes both farmers and politicians, operates on a cycle 
without a specific timeframe. This adaptation cycle adjusts 
practices and policies and influences the larger cycle of systemic 
change. Coping capacity, natural cycles and policy structure and 
support are all part of this larger continuum.
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alignment of political decisions, adaptation, and financial pathways

Figure 63. Political, social, and ecological alignment 
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6.4.4 The results of the zoning map is structured through two templates. The 
first template provides an overview of the landscape type, applicable 
methodologies for land restoration, and the socio-ecological outcomes. The 
second template offers a detailed explanation of the nature-based solutions. 
By elaborating on the necessary manpower and maintenance, the role of the 
community in implementing these solutions becomes clear. With a variety of 
solutions presented, stakeholders can choose the most suitable one for their 
specific needs.

Landscapes and actions 
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Figure 64. Template for zoning, method, result
FIgure 65. Template for nature-based solution

Methodologies Socio-ecological resultLandtype 

Opportunities
Risks

Title
microbiology  �eld   farm  community   landscape

maintenance: 

added social value: 

e	ort:

Title
microbiology  �eld   farm  community   landscape

maintenance: 

added social value: 

e	ort:

scale of intervention

scale of intervention

illustration of the nature-based solution 

index of side-e	ects of intervention

index of side-e	ects of intervention

indicator scale of three factors, from low to high

indicator scale of three factors, from low to high

index of landscape typology: dehesa, forest, or pastureland

index of landscape typology: dehesa, forest, or pastureland

Explanation of the nature-based solution 
and important aspects. 

Explanation of the 
nature-based 
solution and 
important aspects. 

water in�ltration

soil quality & health

biodiversity
conservation

resource 
 output

water in�ltration

soil quality & health

biodiversity
conservation

resource 
 output

type of landscape, zone
methodology for restoring the land

result after implementation

opportunities and risk of the specific zone



6.4.5

Methodologies

active reforestation and protection with 
livestock 

Facilitating a come-back and continuation of the system by planting new trees and stimu-
lating growth. 

A dehesa with a high diversity of aged trees. A relativetly closed 
foliage prevents soil from eroding by the wind. As the trees act 
as nutrient pumps and provide shadow to plants, grasses wil 
grow below them and in�ltration will be maximised. A wide 
range of birds and other animals take shelter in the landscape. 

reforestation with shrub enhancement 
without livestock

the empty dehesa

Opportunities

Risks

1 2
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Figure 66.  Opportunities for the empty dehesa typology

Methodologies

active reforestation and protection with 
livestock 

Facilitating a come-back and continuation of the system by planting new trees and stimu-
lating growth. 

A dehesa with a high diversity of aged trees. A relativetly closed 
foliage prevents soil from eroding by the wind. As the trees act 
as nutrient pumps and provide shadow to plants, grasses wil 
grow below them and in�ltration will be maximised. A wide 
range of birds and other animals take shelter in the landscape. 

reforestation with shrub enhancement 
without livestock

the empty dehesa

Opportunities

Risks

1 2
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Figure 67. Nature-based solutions for enhanced tree growth



Methodologies

active reforestation and protection with 
livestock 

Facilitating a come-back and continuation of the system by enhancing in�ltration adapted 
to the local geomorphology. 

A dehesa with a regenerated vegetation cover. By restoring the 
soil erosion is also prevented. An improved in�ltration makes 
the dehesa capable of water storage again. 

reforestation with shrub enhancement 
without livestock

the dry dehesa

Opportunities

Risks

1 2

6.4.7
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Figure 68. Opportunities for the dry dehesa

Methodologies

active reforestation and protection with 
livestock 

Facilitating a come-back and continuation of the system by enhancing in�ltration adapted 
to the local geomorphology. 

A dehesa with a regenerated vegetation cover. By restoring the 
soil erosion is also prevented. An improved in�ltration makes 
the dehesa capable of water storage again. 

reforestation with shrub enhancement 
without livestock

the dry dehesa

Opportunities

Risks

1 2
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Figure 69. Nature-based solutions for enhanced water infiltration and 
storage



6.4.9

Methodologies

rotational livestock management 

Enhancing the health of soil and trees through well-managed livestock. By rotating 
livestock across di�erent patches and imitating natural predator processes, the soil 
bene�ts from animal presence. Grazing pastures when the optimal amount of protein is 
reached maximizes nutrient recycling, leading to healthier soil and more plant growth.

A dehesa with healthy soils, trees, and vegetation cover. By 
restoring the soil and increasing its organic matter it is more 
resilient for temperature changes and periods of drought. 

long and short-distance transhumance 

the average dehesa 

Opportunities

Risks

1 2
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Figure 70. Nature-based solutions for enhanced soil structure and 
fertility 

Methodologies

rotational livestock management 

Enhancing the health of soil and trees through well-managed livestock. By rotating 
livestock across di�erent patches and imitating natural predator processes, the soil 
bene�ts from animal presence. Grazing pastures when the optimal amount of protein is 
reached maximizes nutrient recycling, leading to healthier soil and more plant growth.

A dehesa with healthy soils, trees, and vegetation cover. By 
restoring the soil and increasing its organic matter it is more 
resilient for temperature changes and periods of drought. 

long and short-distance transhumance 

the average dehesa 

Opportunities

Risks

1 2
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Long and short-distance transhumance 
microbiology  �eld   farm  community   landscape

maintenance: 

added social value: 

 initial e	ort: Utilizing livestock through both short- and 
long-distance transhumance can signi�-
cantly enhance soil fertility and structure. 
�is practice involves the seasonal move-
ment of animals, which helps in the natural 
distribution of essential nutrients. �ese 
nutrients improve soil fertility and are 
bene�cial for plant growth, leaving the land 
more productive. Moreover, it maintains 
ecological resilience. 

water in�ltration

soil quality & health

biodiversity
conservation

resource 
 output

Rotational livestock management 
microbiology  �eld   farm  community   landscape

maintenance: 

added social value: 

initial e	ort: By using animals on the land soil fertility 
and structure can be enhanced. Essential 
nutrients as nitrogen, phosphorus, and 
potassium are added to the soil and impro-
ve fertility for plants. �e organic matter in 
manure improves its soil structure and 
water-holding capacity, which contribute 
to a healthier soil. �is way nutrients are 
recycled that would otherwise be wasted. 

water in�ltration

soil quality & health

biodiversity
conservation

resource 
 output
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Figure 71. Nature-based solutions for enhanced soil structure and 
fertility

Long and short-distance transhumance 
microbiology  �eld   farm  community   landscape

maintenance: 

added social value: 

 initial e	ort: Utilizing livestock through both short- and 
long-distance transhumance can signi�-
cantly enhance soil fertility and structure. 
�is practice involves the seasonal move-
ment of animals, which helps in the natural 
distribution of essential nutrients. �ese 
nutrients improve soil fertility and are 
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initial e	ort: By using animals on the land soil fertility 
and structure can be enhanced. Essential 
nutrients as nitrogen, phosphorus, and 
potassium are added to the soil and impro-
ve fertility for plants. �e organic matter in 
manure improves its soil structure and 
water-holding capacity, which contribute 
to a healthier soil. �is way nutrients are 
recycled that would otherwise be wasted. 
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6.4.11

The conservation and restoration actions aim to maintain 
and enhance the diverse ecological, economic and 
social values of the dehesa landscape. Key objectives 
include maintaining biodiversity, improving soil health 
and ensuring the sustainability of land use and forestry 
practices. By focusing on nature-based solutions and 
sustainable land management, these actions aim 
to restore a healthy ecosystem that can withstand 
environmental pressures and continue to provide essential 
services and benefits.

Landscape diversity
Maintaining a mosaic of diverse patches within the dehesa 
is another important objective. This diversity of land use 
and vegetation types supports a wide range of species 
and contributes to the overall health of the ecosystem.  
By promoting heterogeneity within the landscape, the 
Dehesa can better adapt to change and maintain its 
ecological integrity. 

Conservation of values
These actions are designed to maintain all values and 
services of the Dehesa. The preservation of the traditional 
practices and cultural significance of the Dehesa, 
developed over centuries, contributes to the identity 
of the region. By addressing these objectives from the 
capacity of the residents, the conservation and restoration 
efforts are working towards a holistic approach that will 
secure the future of the Dehesa. 

Envisioning on a larger scale

national border
regional border

route
dehesa 
elevation

0            100        200         300km
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Towards a resilient network
By increasing the resilience of the dehesa and collectively 
protecting this landscape, we can extend the Natura 2000 
sites, the backbone of biodiversity and ecological care. 
Strengthening the protection of transhumance routes and 
reactivating transhumance practices can link natural and 
semi-natural areas across Spain into a cohesive collective 
landscape. This increased connectivity will benefit flora, 
fauna and whole ecosystems, promoting biodiversity and 
ecological health.

Figure 72. Expansion of care on national scale
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Figure 73. Sheep in the dehesa  

By identifying the impact of actions on the soil health, 
a nuanced understanding of the application of nature-
based solutions can be formulated. Furtermore, the 
chapter reflects on the design process. Discussing the 
methodology, key decisions, and overall process  that 
guided the project. 

Evaluation limits and the effectiveness 
of interventions, this chapter delves into 
the various strategies employed in con-
servation and restoration, critically as-
sessing their outcomes.



7.1

The potential losses to the Dehesa landscape are both profound 
and alarming. If current trends continue without intervention, 
the system could face massive degradation, and even become 
lost. Economic challenges such as reduced profitability, lack of 
financial incentives and declining farm incomes are preventing 
the necessary investment in conservation and regeneration. 
Social factors, including the abandonment of the land and the 
lack of sustainable practices, amplify the threat to the ecosystem 
of the dehesa. As a result, the risk of landscape degradation 
and potential losses increases significantly (Luisa De Lázaro & 
González González, 2015). It is easy for the system to become 
unbalanced with the continuation of these risks. 

Recovery 
Once the soil is severely degraded, recovery becomes extremely 
difficult. However, some soil properties can be improved through 
interventions. Soil structure, soil organic matter, soil fertility, 
and waterholding capacity can be improved with nature-based 
solutions and sustainable land management.However, severe 
erosion can lead to permanent loss of topsoil, making full 
recovery almost impossible. Dehesa soils, which already have 
low levels of organic matter, face slow and difficult recovery if 
further degradation occurs (Shahane & Shivay, 2021; Gomiero, 
2016).

Severe degradation and irreversible changes
The timeframe for recovery varies greatly depending on the 
extent of degradation. Recovery is possible over decades if 
conservation and restoration measures are applied promptly, and 
consistent efforts can accelerate this process. In cases of severe 
degradation, however, natural regeneration is extremely slow 
and may take centuries, if at all. Irreversible changes can occur 
and highly adapted species may be lost forever. Soil erosion is 
particularly critical, often resulting in permanent loss of soil (Yu 
et al., 2021). Sustainable soil management practices are essential 
to prevent further degradation and support soil health and 
productivity.

Evaluating preservation and restora-
tion actions 
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Acting now 
In the face of these challenges, it is essential to 
act now. Low nutrient availability, increasingly 
harsh conditions and the risk of erosion make 
it urgent to intervene before the situation 
worsens. Restoring the balance is hard, but not 
entirely irreversible. With a consistent effort 
and appropriate conservation and restoration, 
recovery is still possible in the initial stages of 
degradation. Researchers including Campos et 
al. (2010) emphasise the urgency of immediate 
action. Without immediate action, more 
drastic and potentially less effective measures 
will be needed in the future. Economic 
viability and supportive policy frameworks 
for ecoystem valuation are crucial to ensure 
that ecosystem valuation and sustainable 
land use are prioritised (Campos et al., 2008). 
Without them, efforts to regenerate ageing oak 
woodlands and other critical components of 
the dehesa will fail. This is especially important 
given the long-term nature of agroforestry 
systems, as reflected in the saying that you 
plant cork oak for your grandchildren. Just as 
a farmer highlighted in an interview (personal 
communication, 24 February):

“The problem is not the future, the problem is 
today. If the future consists of the consequences 
of not doing good things today, what can we do 
today so that the future doesn’t happen?”

Alternatives futures
To illustrate this point, the adapted 
photographs below show the possible 
alternative futures of the Dehesa if 
stakeholders prioritise economic profit over 
restoration. The expansion of shrubs, the 
prevalence of solar panels, the dominance of 
monocultures, the expansion of olive groves, 
and landscapes cleared of trees are part of the 
fragmented dehesa, with intervening pasture 
lands and scattered oak trees. 
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Figure 75.  Typical dehesa landscape

By synthesizing the findings and reflec-
ting on the design process, future steps 
can be outlined. 

This chapter summarises the key findings and insights 
and highlights the most important findings.  In addition, a 
reflection will provide a deeper insight into the research 
process, exploring the challenges, relevance, methods and 
lessons learned. It aims at providing an understanding of 
the development of the research and highlighting areas for 
future improvement. 



8.1 Conclusion 

How to plan for systemic change? Tackling huge, global phenomena 
such as depopulation and desertification appears implausible. These 
incredibly large processes with a long-standing history do not seem to 
have a global solution. Tackling these complex phenomena requires an 
approach that starts at the local level. 

Tackling complex phenomena 
To address these challenges, it is essential to zoom in, decompose, 
explore, elaborate and unpack the local context. By unravelling the 
phenomena in different dimensions in the territory, the extent of the 
problem unravels itself.  As the processes are deeply intertwined in the 
local fabric - physically, socially, ecologically and economically - it is 
important not only to identify pressures and drivers, but also to involve 
key actors. This locally sensitive approach leads to a more accurate 
problem definition.

Understanding the local ecosystem
This can be done through fieldwork and active engagement with the 
environment. Literature research provides clues about the problem 
and where to focus attention in the area. In particular, cycles and the 
interconnectedness of cycles should be explored. 
Mapping local strengths, skills and resources by communicating 
with local actors through interviews and surveys deepens this 
understanding. 
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Towards co-evolution
Although there’s no single solution, actions can be defined to steer 
the future towards stability, regeneration and mitigation. The key is 
to identify the coping and adaptive capacity of actors. Integrating 
knowledge of the land, traditional management methods, the 
restorative power of nature and future climate prospects allows 
suitable nature-based solutions to be formulated. Structured action 
and care of the landscape can mitigate the immediate risks of climate 
change, delay the degradation of the landscape and, over time, allow 
the landscape to regenerate. Regeneration is a slow process that starts 
with active participation and strives to create a desirable future for all 
stakeholders. 

Managing adaptive change 
Effective implementation requires clear communication and mutual 
understanding between stakeholders, who have a right to be heard 
and whose intentions and goals need to be aligned. Involving people in 
this long-term process is crucial, with clear rewards and government 
involvement as essential tools.Monitoring change enables adaptive 
planning strategies and the ultimate goal of ecological restoration. 



8.2 Reflection 

By reflecting on different aspects of the 
thesis, the design steps become clear and the 
underlying processes are made transparent.

Reflecting on the methodology
The methodology employed in this thesis 
integrates both qualitative and quantitative 
research across various scales, with a focus on 
fieldwork to understand and address global 
processes at a local level. This approach is 
based on the assumption that incorporating 
stakeholder perspectives and focusing on 
specific locations are crucial for effective urban 
design.
 
The methodology proved effective in several 
ways. Fieldwork, in particular, emerged as a 
critical component, revealing complexities 
and controversies that would not have been 
apparent through online research alone. 
Conducting fieldwork after P2, midway through 
the thesis process, highlighted the real-life 
intricacies of the problem, emphasising the 
importance of direct engagement with the 
study area. 

Several limitations affected the depth and 
scope of the research. Firstly, the language 
barrier: my limited proficiency in Spanish 
restricted the depth of conversations I could 
have with local residents, impacting the quality 
and, more importantly, the limits of qualitative 
data. Secondly, time constraints: the sheer 
volume of information gathered during 
fieldwork required more time for thorough 
analysis and integration than was available.

Value and transferability
The methodology employed in this thesis 

is extensive and well-structured, with clear 
inputs and outputs. During the fieldwork, I 
well documented the steps I undertook to 
ensure clarity and replicability. Its primary 
focus on understanding the specific context 
and providing detailed descriptions of 
methods and tools makes it adaptable to 
different settings. However, there are some 
constraints on transferability. The design is 
highly tailored to this specific project. While 
the methodology and tools can be adapted 
for other regions, their effectiveness may 
vary due to different regional conditions and 
challenges. For instance, the positive outcome 
in Monfragüe, where residents showed a 
willingness to change upon recognizing the 
problems, may not be replicated elsewhere 
if the local population is less receptive. 
Additionally, the absence of a detailed script 
for handling fieldwork outputs introduces a 
level of subjectivity. My decisions regarding 
which points, answers, and observations were 
most important could differ from those of 
another researcher, potentially affecting the 
methodology’s transferability.

In conclusion, while the methodology offers 
significant value and potential for application in 
similar contexts, its success depends on local 
conditions and the willingness of residents to 
engage in change. Future projects may benefit 
from an earlier selection of a specific location 
and clearer guidelines for managing fieldwork 
data to enhance replicability and effectiveness.

Between research and design 
The relationship between research and design 
in this project was dynamic and reciprocal, 
with each informing and shaping the other. The 
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concept of research by design was a central 
focus, as new knowledge was generated 
through the design process itself.

A key example of this interplay was the 
creation of maps, which served as both 
research tools and final products. The mapping 
process provided crucial insights and data 
that directly influenced the design. Similarly, 
the creation of systematic overviews helped 
to understand the complex systems involved, 
identifying key challenges and opportunities 
that guided the design.

The development of scenarios demonstrated 
the mutually reinforcing relationship between 
research and design. Scenarios were employed 
to examine and address a range of potential 
scenarios, at the same time defining the design 
challenges and providing solutions. 

Initially, the research phase defined the 
scope and approach of the project, setting 
the parameters for the design. As the 
design process progressed, it brought new 
questions and directions for the research, 
particularly in understanding the specific 
needs and opportunities within the dehesa 
landscape. This iterative process ensured that 
both the research and design were deeply 
interconnected, enhancing the overall quality 
and relevance of the project.

On mentor feedback and personal growth
Firstly, the feedback from my mentors provided 
invaluable tools that guided me through this 
thesis. Their theoretical insights significantly 
shaped the development of my conceptual 
framework, offering new perspectives on 

relationships between concepts that I had 
not previously considered. At the beginning 
of the research, they introduced me to a new 
vocabulary, expanding my understanding of the 
subject. Their suggestions on literature enabled 
me to construct a comprehensive foundation, 
incorporating theoretical perspectives I had 
not yet encountered.

Throughout the research process, my mentors 
provided valuable guidance in developing 
and refining my research framework and 
methodology at all phases. Their practical 
experience and knowledge of specific tools 
significantly strengthened both my process and 
the final outcomes of my thesis. In addition to 
mentor feedback, I was constantly mirrored 
by interviews and interactions with residents, 
literature discoveries, and discussions with 
fellow students. These interactions prompted 
me to question my actions, values, beliefs, 
and goals, fostering a deeper understanding of 
myself and my work.

During fieldwork, I gained valuable insights 
into my approach to research. Engaging 
with residents required developing effective 
communication strategies to gather 
information and encourage participation. 
This experience highlighted the importance 
of empathy and adaptability as a researcher. 
Moreover, my role as an uban designer became 
even clearer for me: it is about listening, 
communicating, decomposing, emphasizing, 
synthesizing, and finding synergies. Working 
with actors, allowing them to see the longue 
duréé, and working towards this is what I aim 
at. 



8.2
Social, scientific, and professional relevance 
This research addresses the impacts of climate change on 
communities, focusing on the well-being and quality of life of 
people in vulnerable areas. By assessing current liveability, 
vulnerabilities are identified for both human and non-human 
species. It emphasises both socio-ecological justice as socio-
environmental justice, recognising the interdependence of 
nature and humans, advocating against the disproportionate 
exposure of marginalised communities to environmental 
hazards. The research adds to existing studies on the impacts 
of climate change at the local level, demonstrating the capacity 
of communities to contribute to the  mitigation of  the effects of 
climate change. It also empowers communities and contributes 
to the preservation of local cultures, traditions and identities by 
detangling the cultural landscape.

In addition, the research contributes to the paradigm shift of 
a non-anthropocentric design, an integrative approach to our 
existance and to the interdependence of different systems. it 
also elaborates on the new adaptive planning paradigm, which  
is responding to emerging challenges and capable of adapting 
over time. Bridging the gaps between urbanism, ecology, 
environmental science, geography, economics, politics and 
sociology, the research contributes to the field that advocates 
integrative multidisciplinary approaches to adress today’s 
complex challenges. By exploring best practises and assessing 
risks in a specific context, this design will contribute to ecological 
design and resilient planning wit place-based solutions in semi-
arid regions. 

The findings of this research contribute significantly to the 
formulation of strategic approaches in the field of human-
nature integration. The proposed multifaceted methodology 
can be applied in different contexts facing similar challenges, 
incorporating local perspectives and values into effective 
strategies. The study reflects on the responsibilities and skills 
of designers and advocates the inclusion of different scientific 
fields within the discipline of urbanism. It highlights the value of 
acquiring knowledge in management and landscape design as an 
urban designer. The research proposes tools that could be used 
in the professional sphere, broadening the scope of urbanism 
and emphasising its wider social and environmental impact.
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Relations with the programme  
Within the AUBS programme, my work reflects on the 
overarching theme of designing for pluralism. I am committed 
to raising the voices of those who are marginalised. Additionally, 
the programme’s  focus on sustainability is embodied in this 
thesis through adaptive strategies at increasing resilience. The 
Transitional Territories studio provided a systemic approach that 
allowed for the exploration of complex relationships and active 
engagement with future scenarios. I applied this  methodology to 
discover opportunities in the current management system. 
The studio and urban design share a transdisciplinary approach, 
bringing together a variety of expertise to push the boundaries 
of what urban design can achieve. In the project I embraced a 
multiplicity of perspectives, considering viewpoints of different 
stakeholders and the relationship between human and nature. 
This provided new insights on synergies.  

Ethical considerations
Given the limited time frame, it was challenging to ensure that 
no particular group within the community or ecosystem was 
disproportionately benefited or disadvantaged. The aim of soil 
restoration was to benefit both human and natural systems, 
but the focus was often on human benefits, which is not fully 
consistent with the principles of social-ecological justice.

Limits
Throughout my research I came across a wide range of 
information and many leads to explore. Particularly during 
the fieldwork I came across various other land use practices, 
such as the development of game hunting. Although this is not 
necessarily a bad way of using the land, I did not explore the 
possibility of converting the land to this use. I defined them 
as non-preferred and chose to focus on the conservation and 
restoration of the traditional dehesa. Although research suggests 
that it could be beneficial for farmers to diversify their activities, 
my study was limited to exploring strategies that support the 
traditional dehesa system.
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Figure 76. Woman walking in a quiet mountain village. 

The inventarisation, categorisation and 
evaluation of the outcomes of the survey 
are elaborated in this chapter. 

This chapter allows for a deeper insight in the way the 
fieldwork was conducted, by means of the survey. 



Cómo describiría el paisaje de esta región? 

Cuáles son las características más destacadas del paisaje natural? 

En una escala de 1 a 5, qué importancia tiene para usted el entorno natural? 

 

Cuáles considera que son los aspectos culturales más significativos para esta comunidad? 

Qué prácticas o costumbres tradicionales practica?  

 

Hay alguna tradición relacionada con el entorno natural?  

 

Se ha perdido alguna tradición que solías realizar? 

 

En una escala de 1 a 5, ¿qué importancia considera que tiene la conservación de las tradicio-

nes y el patrimonio locales? 

 

Encuesta  Datos personales 

 Preguntas sobre cultura y comunidad

Preguntas sobre el paisaje natural 

Ciudad:   

Edad:                        años 

Tiempo de residencia:                     años 
 

1: Nada 
importante

2 Ligeramente 
importante 

3 Moderadamente 
importante 

4 Importante 5 Muy            
importante 

1: Nada 
importante

2 Ligeramente 
importante 

3 Moderadamente 
importante 

4 Importante 5 Muy            
importante 

1



Nota que la población está disminuyendo? 

 Sí

 No 

¿Cuál cree que es la causa principal de los cambios en la comunidad durante la última década? 

 Factores económicos

 Factores medioambientales

 Factores sociales

 Factores políticos

 Otros (especifique) 

Ha observado algún cambio en la comunidad en la última década? 

en caso afirmativo: explique qué cambio ha observado: 

Qué aspectos del paisaje valora más? 

Se siente unido al paisaje?  

¿Cree que el paisaje refleja los valores y la historia de la comunidad? ¿En qué sentido? 

2

Peguntas sobre el cambio 

Sí No 

Ha cambiado el paisaje con el tiempo?
Sí No 

Cómo afectó esto a las tradiciones y a la comunidad?



Qué cambios le gustaría ver en este ámbito?

Le preocupa el futuro? 

¿Cómo ve las tradiciones en el futuro? ¿Continuarán? 

En su opinión, ¿cuáles son los principales retos para esta comunidad? 

 Disminución de la población

 Inestabilidad económica 

 Degradación medioambiental

 Otros (especifique)

¿Hay algo más que le gustaría compartir?

En una escala de 1 a 5, ¿qué importancia concede a la conservación del medio natural? 

Contribuye usted a la conservación y preservación del paisaje natural? ¿Cómo? 

Contribuyen los miembros de la comunidad a la conservación y preservación del paisaje natu-

ral? ¿Cómo?

En caso afirmativo, ¿qué significa esto para usted?

3

Preguntas sobre conservación de la naturaleza

Preguntas sobre el futuro

1: Nada 
importante

2 Ligeramente 
importante 

3 Moderadamente 
importante 

4 Importante 5 Muy            
importante 



Survey answers

Questions about culture and community
What do you consider to be the most significant cultural aspects for this community? 
“respect for traditions and for our past, which is what has enabled us to inherit the environment we have”
“those related to nature”
“cultural and musical traditions related to traditional festivities“
“nature, traditions, primary production, gastronomy, etc.”
“its traditions”
“being part of the Monfrague National Park, its slate architecture, religious, southern traditions..”
“traditions of the area”
“livestock farming “
“traditions that are passed on from old to young people”
“the marbles “
“the patron saint festival virgen de la jarrera saint isidro labrador”
“traditional festivities such as: holy week, Easter, Easter Sunday, patron saint festivities (virgen de la victoria, 
virgen del rosario)”
“the face, the parties”
“the altarpiece”
“san agustines”
“the landscapes”
“patronal feasts”

What traditional practices or customs do you practice? 
“none” - 4
“the slaughter of the pig”- 3 
“respect for the environment”
“socialising with neighbours, pig slaughter, carnival, routes through the countryside”
“sincerely, to give some: the gathering, traditional market, and water nature trail”
“countryside leisure and nature”
“the countryside”
“visit of historical and natural sites and water sports”
“devotion to the patron saint virgin of la jarrera”
“patronable festivals, peñas (groups of friends), vaquillas (young bulls)...”
“easter”

Are there any traditions related to the natural environment? 
“traditions related to the natural environment have been lost. The environment has been over-protected and 
the future has been castrated.“
“none“
“holy week ornament, floral virgin of the olive romenia“
“picking asparagus, routes through the countryside“
“yes, interesting, guided nature walks“
“hiking and nature hunting and fishing“
“here everything revolved around the world of livestock farming.“
“hiking trails“ - 2
“hunting“
“the pilgrimage of San Isidro Labrador“
“pilgrimages“ - 2 
“yes“
“the pilgrimage“
“santa catalina romeria“
“saint christopher (pilgrimage)“



Have you lost any traditions that you used to do? 
The declaration of the environment as a protected area prevents the enjoyment of our natural environment.” 
especially the old songs” 
singing Christmas carols around the house at Christmas time” 
bullfighting tradition in nearby villages and festivals of the “quintos”
that of the drummers” 
the slaughter” 
No”  - 9 
I don’t know” - 2 

On a scale of 1 to 5, how important do you consider the preservation of local traditions and heritage to be? 
Very important - 11
Important - 6 
Moderately important - 2

Questions about the natural landscape 
How would you describe the landscape of this region? 
”typical landscape of mediterranean climate. The dehesa as a type of ecosystem.”
”preserved, traditional, highly biodiverse dehesa with a high biodiversity, plant and wildlife diversity, and 
above all birdlife.”
”manmade and man-moulded”
”landscape of sierra and dehesa”
”dehesa and mediterranean woodland, biosphere reserve”
”the north is different from the south - it seems that they are not from the same region.”
”one of the most beautiful in Spain.”
”rural, spacious, quiet and well-kept”
”beautiful”
”unbeatable, but could be better conserved ”
”one of the best in spain with its pastano and socarrales”
”green, cosy”
”very nice” - 2 

What are the most outstanding features of the natural landscape? 
“the characteristic biodiversity of the dehesa.“
“the combination of nature and traditional farming and livestock activities“
“the good conservation of the area by the inhabitants of the ‘rural’ environment, in spite of the 
administration’s disastrous so-called ‘conservation’ policies.“
“Mediterranean forest and dehesa“
“the sierra mediterranean landscape. In dehesa large holm oak groves“
“holm oak woodland, el aruoques and mediterranean woodland“
“the dehesa“
“the views of the mountains, peace, tranquillity“
“clean and quiet“
“its animals, trees, rivers“
“its fauna and flora and its cork oaks“ 
“large expanses of pastures, holm oaks, animals in semi-freedom“
“the animals“
“the rontano and the sierra of coredos“
“all in extremadura we have the best landscapes“

On a scale of 1 to 5, how important is the natural environment to you? 
very important - 17 
important - 2 



Which aspects of the landscape do you value most? 
“the rockrose, the holm oaks and cork oaks”
“rich and varied pastures, holm oak pastures”
“mediterranean forest and dehesa”
“the holm oaks”
“the trees”
“the woodland”
“that they are well cared for”
“the care of the landscape”
“to be preserved in its natural state but with the corresponding maintenance”
“the natural cleanliness”
“the clean air”
“the whole landscape”
“the tranquillity”
“its richness”
“when the countryside is at its most splendorous”

Do you feel connected to the landscape? 
Do you feel connected to the landscape? 
Yes - 17
No answer - 1
Other: “the politicians have ruined the ‘old’ commitment of the rural population to their environment.“

Do you think the landscape reflects the values and history of the community? In what way? 
”does reflect them. The landscape we have is the result of the treatment received by our ancestors.”
”yes, with respect for the environment and resilience to climate change”
”reflected now the population is left out.”
”yes. It is, in the main, shaped by the community.”
”yes, in the sense of preserving the work of our forefathers”
”more in the past than in the present”
”half-heartedly”
”I don’t know” 
”if the landscape says a lot sbue all if it is well cared for” 
”yes, we are a community with a lot of history” 
”not in its totality. It could be improved”
”yes. We have tried to take care of our countryside”
”yes, in how we take care of them”
”yes, because without this landscape we would be like a city and that makes us different.” 
”yes, in every way” 
”yes, in everything” 
”yes, because Extremadura is unique”

Questions about change 
Have you noticed any changes in the community in the last decade? 
Yes - 13
No - 5 
I don’t know - 1

If yes: please explain what change you have observed: 
“depopulation, abandonment of livestock and agricultural activities”
“depopulation. Youth has no future.”
“ageing of the population. Lack of generational renewal due to such environmental restrictions and the 



sucking in of policies and administration.”
“the loss of inhabitants and not being able to take care of the natural environment as it was done before
much has changed for the worse”
“people now prefer not to live in rural areas”
“the poor preservation of everything explained above”
“monfrague is not only the natural park but also the surrounding villages should be promoted more.”
“The people who work in the countryside are older and there is little generational change. The climate is 
changing.”
“we are not turning into sheep”
“people are less respectful of the environment”
“we are becoming over-prolific”

What do you think is the main cause of change in the community over the last decade? 
Social factors - 10
Political factors - 10 
Economic factors  - 9 
Environmental factors - 7 
Other (please specify)
“Failure to combine respect for the environment with the progress of our community”
“They should help the surrounding villages more and encourage more tourism”

Has the landscape changed over time?
Yes - 13
No - 5 

How has this affected traditions and the community?
“on environmental protection to the detriment of population fixation. There is no future.“
“population loss. Excessive conservation of the birdlife has slowed down the population’s chances of 
economic survival.“
“it has been charged and the community is on the way to it.“
“i dont know“ -2
“no more pruning for charcoal and wood, therefore less employment.
“a lot“
“depopulation of villages“
“I see that with each passing year. Because of the neglect of the villages and the lack of promotion of tourism 
“we are getting worse.“
“in our environment the landscape has not changed much
“by no means“
“yes, because there are fewer and fewer people due to the lack of work.“
“they don’t allow us to slaughter the best of the land, chorizos, black sausages, pancetta c.t.s.“

Do you notice that the population is decreasing? 
Yes - 14
Yes a lot - 1 
No - 4 

If yes, what does this mean for you?
“the disappearance of the surrounding rural population and with it a way of life”
“that we are leaving behind an ageing municipality with no opportunities for young people”
“the disappearance of a people’s embezzlement”
“because the villages should have more people coming to them”



“less population”
“the disappearance of traditions and the degradation of environment”
“depopulation, lack of future, ageing population, no activity that generates work”
“the population has decreased a lot due to lack of opportunities promotion of jobs”
“there are more opportunities in the city, the rural world working in the countryside is sacrificed and less and 
less profitable”
“the loss of jobs and traditions”
“because people are leaving for the big communities to look for work”

Questions on nature conservation
On a scale of 1 to 5, how important do you consider nature conservation to be? 
Very important - 15
Important - 3

Do you contribute to the conservation and preservation of the natural landscape? How? 
No answer - 5 
“Yes, I dedicate myself to conservation”
“Yes, by taking care of it and, as far as I am allowed, by practising traditional uses”
‘Yes. I take care that my animals do not over-exploit the soil. It is very important to calculate the livestock 
load in order to reach a balance”
“not polluting and respecting the landscape”
“I think so. Respecting it”
“yes by keeping clean and respecting enclosed spaces”
“respecting and taking care of things”
“yes, I recycle, pick up rubbish in the countryside and everywhere else, responsible use of water.”
“yes, cleaning the environment”
“within my means, not littering in the countryside and picking up the rubbish I find on my routes”
“yes, first of all by not littering the countryside”
“Not throwing rubbish in the countryside”
“recycling”
“yes, by not littering the countryside”

Do the members of the community contribute to the conservation and preservation of the natural landscape? 
How?
“they do“
“some yes others don’t“
“they don’t pollute it“
“yes, respecting the environment.“
“using the resource in a responsible and environmentally friendly way“
“not a lot“
“the vast majority of society does not“
“not always, people are very irresponsible and do not value the rural environment.“
“no“
“yes people are very conscientious and mainly the hunters.“
“yes, they take care of it“
“yes, cleared the mountains and left the old yavodoo customs untouched“

Questions about the future
What changes would you like to see in this area?
“remove unnecessary and unnatural protection measures that impede the development of the community”
“that respect for the environment should not be incompatible with the future of the populations of protected 
natural areas” 
“balancing the conservation of the natural environment with the economic development of rural 



communities”
“more plants, more tourism”
“more preservation of the flora and the possibility of pruning cork oaks”
“more investment to maintain customs, traditional livestock farming, encourage young people to stay”
“environmental sensitivity in policy”
“change of politician and everything will be better”
“I would like to see more employment initiatives for young people and not to have to leave the municipality” 
“Economic activity that respects the natural environment and provides jobs”
“more work for the future”
“More commitment from the people to the countryside and more protection from the state”
“clearing the bush”

Are you concerned about the future? 
Are you concerned about the future? 
Yes - 7
“Ofcourse”
“I am concerned mainly for future generations”
“Yes, a lot”
“Yes, especially for my children”
“Yes, the field is ageing and becoming less and less profitable. Costs are rising and sales are stagnating”
“A little. If we take into account the political objective and agenda that the “wiping out” of the rural 
population.”
No - 1 

How do you see the traditions in the future, and will they continue? 
”Traditions will be lost with the loss of population.”
”will not continue. The current regulation imprints traditional activities and the evolution towards a better 
future.”
”no”
”I don’t know”
”will not continue. The current regulation imprints traditional activities and the evolution towards a better 
future.”
”I hope they will continue the traditions with their counties.”
”in other places I don’t know here we will”
”I don’t think it will continue because they are getting lost”
”yes”
”totally forgotten”
in the short to medium term yes, in the long term I don’t know.”
”I hope so”
”some”
”some, others will dissapear with the years”

In your opinion, what are the main challenges for this community? 
Population decline - 8 
Economic instability - 11
Environmental degradation - 6

Other (please specify)Is there anything else you would like to share?
”excessive respect for the environment is a brake on the evolution of the population of our country. The only 
solution is emigration.”
”an environmental management plan cannot exist without taking into account the surrounding population, 
the ZEPAS have been an example of this.” 



”I would like people to be aware of the impact of their actions on the environment we live in because it is the 
future we leave to our children.”
”for easy opportunities. For youth and jobs.”
”we have to bet more on the countryside and extensive livestock farming. It is healthier, richer and takes care 
of the countryside.
”no””




