
KEY FINDINGS

• The main direct driver of Spanish ecosystems over last 50 years has been land-use change, followed by pollution and
overexploitation of provisioning services to increase the living standards, although not the quality of life, of Spanish
societies. During the last few decades, climate change and invasive alien species have demonstrate increasing importance.

• Land use changes in recent decades have been driven by two main processes (intensification and rural abandonment), which
have generated the following changes simultaneously: expansion of artificial surfaces and intensified agriculture and the
abandonment of rural areas.

• The gene pool, water regulation and local ecological knowledge were identified as the ecosystem services that were most
affected by the synergistic effects of the direct drivers of change. These essential services are critical and require priority
management actions and conservation.

• The conservation of ecosystems and their biodiversity is conditioned by the effects of multiple drivers that alter them both
directly and indirectly. Their rates of change impact ecosystems and their ability to generate services and therefore effect
human wellbeing. Understanding how these drivers act is essential to develop response options and environmental policies
that are efficient and are able to halt the deterioration of our natural capital.

MAIN PRESSURES

Similar to the MA, the SNEA has evaluated six drivers of change

(land-use change, climate change, pollution, biochemical cycles,

over-exploitation and invasive alien species) that directly affect

the functions of Spanish natural capital or its capacity to generate

ecosystem services. Table 3.1 shows the relative importance and

trends of the six drivers of change for the 14 types of ecosystems

assessed. Additionally, Figure 3.1 presents an integration of these

effects at the national level.

The six direct drivers of change considered in this analysis act

synergistically, and management plans to minimize their impacts

must therefore integrate the complex interactions that exist between

them, carried out from a systems analysis perspective. The emerging

concept of Global Change involves an integrative conceptual

framework that would aid in the development of this task. Table 3.1
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Table 3.1 Relative importance and trends of the six direct drivers evaluated in
the different ecosystems assessed. The color indicates the intensity of the
current impact of each driver on the flow of ecosystem services, and the
arrows represent the trends that have followed in the last several decades.
This information was obtained through the synthesis of specific analyses of
each ecosystem type, together with expert judgment. Blank cells mean that
the driver is not applicable to a particular type of ecosystem.
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Intensity of the direct drivers of change

Tendencies

Increases very fast Increases Continue Decreases Decreases very fast

Low Moderate High Very high

Figure 3.1 With the intention of determining and prioritizing the most
important drivers at a national scale, the results presented for each
ecosystem were integrated. This analysis shows the level of each direct
driver that was calculated, integrating the level of intensity (expressed as
values between 0 and 1) and its trend (expressed as values between 0
and 1). On the horizontal axis, the different direct drivers of change are
listed, while the vertical axis shows the level of impact.
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establishes criteria for prioritizing management actions for specific

ecosystems that are threatened by all direct drivers and are

essential for human wellbeing. Based on these results, the gene

pool, water regulation and local ecological knowledge were

identified as the three ecosystem services that were most affected

by the synergistic effects of the direct drivers of change.
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Table 3.2 Direct drivers of change synergistically affecting the supply of ecosystem services. The relative importance of services for human wellbeing and
conservation trends in relation to the presence of impacts generated by one or more direct drivers of change allow us to establish a state or degree of
vulnerability that helps to prioritize strategy actions aimed at halting the degradation of vulnerable services

Trend

Increases

Trend Importance

ECOSY

High

StateImportance

STEM SERVICESECOSY

Good State

State

screaseDe

nsmaiRe
dium-HighMe

Low

dium-LowMe

High

o priorityN

Vulnerable

* The state of the ecosystem services is

the result of an analysis of trends and

the importance of services.
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Land use changes in recent decades have been the main

direct drivers of change in Spanish ecosystems, followed in

importance by pollution and climate change. Two main

processes have produced these changes simultaneously: the

expansion of artificial surfaces and the abandonment of rural

areas (Figure 3.2). The increase in artificial surfaces (6.9 million

hectares, or 14% of the total area), were especially important in

Spanish coastal areas and urban systems between 1990 and

2006, accounting for almost a third of everything built in

previous centuries. Rural abandonment has led to bush

encroachment in large areas previously devoted to agricultural

use (6,2 million hectares, or 13% of total area) and has been

accompanied by agricultural intensification involving the

irrigation of lands that were traditionally rain fed. Figure 3.2

shows these changes in land use spatially, including the

intensification (orange and red) and abandonment (in blue) that

occurred between 1990 and 2006.

Over-exploitation of provisioning services. The economic

model that Spain has followed for its development during the last

several decades, involving intensive activities regarding the use

of ecosystem services, has generated unsustainable use patterns

because the renewal fees for their flows have been overcome.

Overfishing in rivers and marine ecosystems of species of

commercial interest and the intensive exploitation of aquifers for

irrigation are two good examples (Figure 3.3).

Climate change. Spain, due to its geographical location and

its economic model, is considered one of the most vulnerable

countries of the EU to the anticipated effects of climate change.

It is expected that climate change in Spain will play an

important role in causing biodiversity losses, which will affect

the functions of ecosystems and thus the flow of their services.

The ecosystem evaluation described herein found that the
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Figure 3.2 Spatial representation of the artificialization (orange and red
areas) and abandonment (blue) processes that occurred in Spain due to
land-use changes between 1990 and 2006. (Source: Corine Land Cover).

Box 3.1 Destruction of coastal ecosystems:
Spanish littoralization

The concentration of human activities in certain types of
ecosystems is especially associated with a great
capacity to generate provisioning and cultural services
that contribute to short-term economic benefits. The
unique biophysical characteristics of Spanish coastal
ecosystems have caused the clumping together of such
activities in confined spaces, including intensive urban
growth and tourism, industrial activities, and intensive
agriculture and aquaculture production. This new
coastal settlement model has been referred to as
"littoralization".

The percentage of the population living in Spanish
coastal towns has experienced rapid growth over the
past five decades. Thus, despite representing only 7%
of the territory of the state, the percentage of the
population that lives in these areas has risen from 24%
in 1960 to 44% today (INE, 2010). There are
approximately 45 million foreign tourists each year who
choose this type of ecosystem for their holidays, as do
90% of European pensioners living in Spain (over
1,200,000 people).

Juan Barragán

Juan Barragán
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intensity of the effects of climate change effects at the state

level is moderate (Figure 3.1) and is not able to fully explain the

change that has occurred in Spanish ecosystems in the last 50

years. Nevertheless, we expect an increasing trend in the

context of new climate scenarios being developed. However, the

degree of impact and trends are different depend on the type of

ecosystem considered, where major effects are expected in

aquatic and mountain ecosystems (Table 3.1). Figure 3.4 shows

the loss of permanent glaciers in the last several decades.

Invasive alien species constitute one of the main drivers of

change, being recognized as the second most important cause of

biodiversity losses in the Mediterranean context. In Europe, there

are more than 10,000 registered exotic species, 1,400 of which

are found in Spain. This is a particularly important driver for

certain types of ecosystems, such as wetlands, rivers and marine

systems (Table 3.1). For example, the number of introduced and

invasive species in Spanish rivers affects all groups of organisms,

but especially vertebrate species, as 32% of all vertebrate

species have been introduced (Figure 3.5).

Contamination and changes in biochemical cycles

In Spain, the contamination of water is one of main drivers

affecting many ecosystems (Table 3.1). The levels of nitrates in

water employed for of intensive agricultural uses involving

fertilization can high enough to constitute a serious threat to

human health. The contamination of Spanish rivers by organic

pollution is highly evident at present. With respect to the soil,

which is considered a vital resource for ecosystems and human

activities, this resource is currently threatened by erosion,

salinization, biodiversity losses and pollution. The activities

that contribute most to soil pollution are industrial pollutants,

such as heavy metals, hydrocarbons and mineral oils. The main

causes of air quality deterioration are emissions of pollutants

into the atmosphere. High levels of pollution are causing

significant negative effects on human health, especially in

large cities and in areas where industrial and energy

production occur. The continued increases in air pollutants

such as carbon dioxide (CO2) are particularly related to other

drivers, such as climate change (Figure 3.6).
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Figure 3.5 Number of plant species introduced in Spain since 1960. (Sanz
Elorza et al., 2004)

Figure 3.4 Loss of permanent glaciers in Spain. (European Environment
Agency, ERHIN Program, 2010)

Figure 3.6 Total emissions of CO2 in Spain since 1960. (Source: FAOStat,
2010)

Figure 3.3 Groundwater extracted for irrigation in Spain since 1960.
(Spanish National Statistical Institute, 2010)
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