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1960s

1970s

• The idea of ecosystem services appeared in the 1960s/1970s with the emergence of environmental economics.

de Groot

1987

• Environmental functions as a unifying concept for ecology and economics.

Daily

1997

• A wide range of conditions and processes through which natural ecosystems, and the species that are part of them, help sustain and 
fulfill human life.

Costanza
et al.

1997

• The benefits human populations derive, directly or indirectly, from ecosystem functions.

MAE

2005

• The benefits people obtain from ecosystems.

Burkhard 
et al. 2012

• The contributions of ecosystem structure and function – in combination with other inputs – to human well-being.

Díaz et al. 
2018

• All the contributions, both positive and negative, of living nature (diversity of organisms, ecosystems, and their associated ecological 
and evolutionary processes) to people’s quality of life. Beneficial contributions include, for example, food provision, water purification, 
and artistic inspiration, whereas detrimental contributions include disease transmission and predation that damage people or their 
assets. 

Development of the concept of ecosystem services
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Products and energy obtained from 
ecosystems

Food, fiber, fuel, genetic resources, 
biochemicals, natural medicines, and 

pharmaceuticals, ornamental resources, fresh
water

Regulating Services
Benefits obtained from the regulation of 

ecosystem processes

Air quality regulation, climate regulation, 
water regulation, erosion regulation, water

purification, disease regulation, pest
regulation, pollination, natural hazard 

regulation

Cultural Services

Nonmaterial benefits people obtain from 
ecosystems through spiritual enrichment,

cognitive development, reflection, 
recreation, and aesthetic experiences

Cultural diversity, spiritual and religious 
values, knowledge systems, educational

values, inspiration, aesthetic values, social
relations, sense of place, cultural heritage 

values, recreation and ecotourism

Supporting Services
Those that are necessary for the 

production of all other ecosystem services
Soil formation, photosynthesis, primary

production, nutrient cycling, water cycling
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Types or sections of ecosystem services
MEA, 2005

Foto: A.Bārdule, Z.Lībiete



Selection of ES clasification system

• Millennium Ecosystem Assessment (MEA)

• The Economics of Ecosystems and Biodiversity 
(TEEB)

• Common International Classification of Ecosystem 
Services (CICES)

• Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services (IPBES)

• Other

Selection of appropriate
indicators for each type
(section) of ES

• Quantifiable

• Sensitive to changes in land 
cover

• Temporarily and spatially 
explicit

• Scalable

Selection of spatial units
(LULC category/wetland 
type)  

• Aim of the assessment

• Stratification of 
available information

Evaluation of each selected
indicator for each selected
spatial unit (development of
matrix)

• Aspect of ES: potential, 
demand, supply, de facto 
use (flow)

• Rating each indicators of ES 
per spatial unit using semi-
quantitative scores on a 
relative scale ranging from 
0 to 5

• Based on biophysical 
empirical data, remote 
sensing data, modeling
results, expert assessment, 
survey results, citizen 
science and other
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Assessment of ecosystem services: 
a matrix approach
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Mapping of ecosystem services:
A conceptual diagram using a matrix approach

After Burkhard et al., 2009 and
Jacobs et al., 2015
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Within the ALFAWetlands…

Selection of ES indicators
• Literature review to identify indicators used in studies on wetlands

• 383 articles were selected and studied in detail, 
• 80 articles were included in the database
• More than 180 indicators were identified, listed, and grouped according to the CICES V5.1 classification:

• provisioning, regulation & maintenance, cultural
• Selection of the most appropriate indicators from the proposed list by experts

• 25 experts from both within and without the consortium with different areas of expertise
• 10 indicators for each ES section that can be applied across different LULC categories/wetland types
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Within the ALFAWetlands…

Provisioning ES

Cultivated plant for 
nutrition, materials or 

energy

Nutritional purposes: 
Yield/Harvested quantities

Fibres and other materials: 
Yield/Harvested quantities; 
Total aboveground biomass

Medicinal resource: 
Number of plants with 

known medical uses

Animal food: Value of 
grazing

Wild plant for nutrition, 
materials or energy

Nutritional purposes: 
Yield/Harvested quantities

Fibres and other materials: 
Yield/Harvested quantities

Medicinal resource: 
Number of plants with 

known medical uses

Animal food: Value of 
grazing

Reared animal for nutrition, 
materials or energy

Nutritional purposes: 
Fishing amount

Wild animal for nutrition, 
materials or energy

Nutritional purposes: 
Production value

Mineral substances used for 
nutrition, materials or 

energy

Mineral substances used for 
nutrition, materials or 

energy: Production value 
(salt)

Surface water used for 
nutrition, materials or 

energy

Surface water: Nitrate 
levels; Annual water 

availability, Value of water 
resource

Foto: A.Bārdule, Z.Lībiete, I. Pauliņa-Saltā
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Within the ALFAWetlands…

Regulation & 
maintenance 

ES

Regulation of baseline flows 
and extreme events

Hydrological cycle (including 
flood control): Flood 

retention area, Storage 
volume, Flood mitigation 

potential (flow)

Coastal protection: Cost of 
coastal protections

Control of erosion and mass 
flows: Soil retention

Wind protection: Wind 
erosion loss

Atmospheric composition 
and conditions

Global climate regulation: 
Organic carbon stock

Micro and regional climate 
regulation: Value of cooling 

effect

Mediation of pollution

Mediation of air pollution: 
Value of air filtration by 

vegetation

Water purification: Nutrient 
retention/removal

Lifecycle maintenance, 
habitat and gene pool 

protection

Pollination and seed 
dispersal: Floral resources 

for pollinators

Maintaining habitats and 
biodiversity: Species 

diversity (birds, vegetation, 
aquatic macroinvertebrates, 

etc.)

Past and disease control

Disease prevention: Value 
of snail and disease 

prevention

Pest control: Presence of 
woodland and hedges

Soil formation and 
composition

Soil formation: Soil organic 
matter content

Soil fertility, maintenance: 
Total nitrogen in top soil

Foto: Z.Lībiete, I. Pauliņa-Saltā
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Within the ALFAWetlands…

Cultural ES

Physical and experiential 
interactions with natural 
environment (recreation)

Active or immersive interactions; 
Passive or observational 

interactions

Touristic income

Number of visitors/frequency of visit

Value of nature-based recreation

Recreation score

Attractivity of the place

Potential for activities

Recreation and tourism linked to 
scenic quality

Abundance of waterfowl (bird-
watching potential)

Fishes abundance

Intellectual and representative 
interactions with natural 

environment

Scientific research and education; 
Culture or heritage; Aesthetic 

experience

Probability of wetland bird presence 
(aesthetic experience)

Viewers preference for wetland 
classes

Proximity of roads, bike paths and 
campgrounds

Number of notice boards/educative 
panels

Number of scientific publications on 
the wetland per year

Spiritual, symbolic and other 
interactions with natural 

environment

Spiritual, symbolic and other
interactions with natural 

environment

Markers of cultural identity

Number of spiritual cult/religion 
practiced

Foto: Z.Lībiete, I.Pauliņa-Saltā
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Within the ALFAWetlands…

Construction of the matrix

• Initially selected indicators were summarized in a table (as rows), while each column represented a 
different LULC category, including different wetland types.

• The ES evaluation matrix was distributed via various channels (both within and without 
consortium), and experts were invited to assess two aspects of ES:
• potential of the specific LULC category/wetland type to provide a particular ecosystem service;
• the actual (de-facto) use of this ecosystem service.

• Experts scored each indicator from 0 (no relevant potential or actual use) to 5 (very high/maximum 
relevant potential or actual use) for each LULC category/wetland type.

• In total, 21 experts from 8 countries participated in the scoring exercise.
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De FactoPotential

Within the ALFAWetlands…

Results of scoring by experts

Ecosystem service scores (mean values of expert-based evaluation): Potential and De facto use

Ecosystem service scores: 
0—ES not provided; 

1—ES value very low; 
2—ES value low; 

3—ES value medium; 
4—ES value high; 

5—ES value very high
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De FactoPotential

Within the ALFAWetlands…

Results of scoring by experts

Mean values of ecosystem service scores: Potential and de facto use of 
ecosystem services provided by different LULC categories/wetland types
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Within the ALFAWetlands…

Mapping of ecosystem services (potential)

Ecosystem services map for France 

• The Land Use/Land Cover map -> Map for each group of ES.
• Some ES are similarly widespread across countries (e.g., reared animals for food, materials or energy), whereas others show 

marked differences in their distribution (e.g., cultivated plants for food, materials or energy).

Ecosystem Services map for Finland



• Atmospheric composition and conditions
are characterised by the mean of the 
scorings of the two indicators.

• A strong south-north gradient:
• South: The majority of wetlands

potentially provided little or no 
climate regulation, except in very 
localised areas where climate 
regulation potential was hight.

• North: The majority of wetlands
potentially provided medium to high 
levels of climate regulation.
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Within the ALFAWetlands…

Mapping of ecosystem services (potential)
Extract from the matrix:



Contacts: 

Arta Bārdule

arta.bardule@silava.lv

Sabine Sauvage

sabine.sauvage@utoulouse.fr 

 

THANK YOU
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