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Bundles and indicators of Soil-based 
ecosystem services and soil threats from 

SERENA project
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The EJP SOIL SERENA project, and some of its definitions

SERENA
Soil Ecosystem seRvices and soil 
threats modElling aNd mApping

Some SERENA definitions

Soil(-based) Ecosystem service: Soil Ecosystem Services is 
the soil-related subset of ecosystem services, directly and 
quantifiably controlled or provided by soils and their chemical, 
physical and biological properties, processes and functions.

Soil Threat: Soil threats are processes that could degrade 
(some of) the functions of soils and the services that soils 
provide

Bundle: a set of ecosystem services, soil threats, or the 
combination of the two, that appear together repeatedly in 
time or space, as related to a specific context.
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Why analysing bundles of soil threats and soil-based
ecosystem services ?

Soil Health Law

Proportion of land affected by soil degradation in the EU
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Proportion of healthy soils providing soil-based
ecosystem services to enhance land capacities

? Sum of level of ecosystem services ?

Land specialisation ?
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The 3 pillars of the SERENA philosophy

Contamination

Compaction

Erosion

Sealing

Biodiversity loss

Salinization

SOM decline

Landslides

Biomass production

Erosion control

Pest and disease control

Biodiversity conservation

Water Quality and Supply

Climate regulation

Threats

Soil threats and SES may be
the 2 sides of a same coin

Stakeholders are at
the core of the project

We do want to deal with
threats and SES bundles

Soil-based
Ecosystem services
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Prioritization of Soil-based Ecosystem
Services and Soil Threats in the SERENA 
consortium

A : « very important »
B : « important »
C : « less important »

Soil-based Ecosystem Services

Soil Organic Carbon Loss

Soil erosion

Soil compaction

Drought

Nutrient imbalance

Soil sealing

Loss of diversity

Soil acidification

Soil contamination

Waterlogging

Salinization

C B AA

Soil threats

Biomass production

GHG/climate reg; C sequestration

Habitat for biodiversity

Env. pollution control

Hydrological control

Erosion control

Disease & pest control

BA C
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Prioritization of 
Soil-based
Ecosystem
Services and Soil 
Threats in the 
SERENA 
consortium

Soil Organic Carbon Loss

Soil erosion

Soil compaction

Drought

Nutrient imbalance

Soil sealing

Loss of diversity

Soil acidification

Soil contamination

Waterlogging

Salinization

Biomass production

GHG/climate reg; C sequestration

Habitat for biodiversity

Env. pollution control

Hydrological control

Erosion control

Disease & pest control

BA C B AAC

A : « very important »
B : « important »
C : « less important »

Soil-based Ecosystem Services Soil threats
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Main Soil-based Ecosystem services for SERENA partners

A

B

C

Proportion of literature
studies dealing with

Soil-based Ecosystem
Services at the EU scale

Soil-based ecosystem services
priorization by Member states
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Main Soil threats for SERENA partners

Proportion of literature
studies dealing with

Soil Threats
at the EU scale

A

B

C

D

Soil Threats
priorization by Member states
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Strategy for characterizing
the indicators

Evaluation of ranking and 
selecting the indicators

List of indicators

Family of 
criteria

Characteristics

Scientific 
soundness

• Fitnesss-to-purpose
• Interpretability
• Sensitivity

Data 
availability

• Measureability
• Scability

Ability to 
convey
information

• Intuitivity
• Policy 

implementation

Choosing soil-based ES and threats indicators



Land  degradat i on and  Hea l thy so i l s – 18 th Apr i l  2023 .10

Soil threats indicators / potential for harmonization accross Europe

Indicator 
selected
from the 
literature

Other
indicator
used by MS 
at regional
or national 
level

« Ideal » 
indicator for 
harmonisation

« realistic » 
indicator for 
harmonisation
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Soil-based ecosystem services indicators / potential for 
harmonization accross Europe

Indicator selected from the literature Other indicator used by MS at regional or national level
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SES/ST Database  Indicator Unit Extent Land use

SOC loss
Pan-European SOC stock of 

agricultural soils
Eroded soil organic 

carbon: C_eroded_prj.tif
t C ha-1 yr-1

pan-European scale (EU + Serbia, 
Bosnia and Herzegovina, Croatia, 

Montenegro, Albania, Former 
Yugoslav Republic of Macedonia 

and Norway)

Agriculture land

Primary biomass 
production 

Soil Biomass Productivity maps of 
grasslands and pasture, of croplands 
and of forest areas in the European 

Union (EU27)

Biomass production 
Dimensionless (1-

10)
EU27

Agriculture land, 
grassland, forest

Soil erosion 
Multiple concurrent soil erosion

processes
Water erosion t ha-1 yr-1

EU & UK arable lands (110 million 
ha )

Agriculture land

A first evaluation of some soil-based ES and threats at 
the EU scale
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A first evaluation of some soil-based ES and threats at 
the EU scale

E – erosion
C – SOC loss
B – primary biomass production
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To conclude… next SERENA EJP SOIL activities

Finalising the selection of soil 
indicators for characterizing 
agricultural soil threats, soil-
based ecosystem services, and 
their bundles at national and 
EU levels

Develop cookbooks for 
a harmonized 
assessment of 

indicators at national 
and EU scales

Mapping soil threats, soil-
based ES, their associated 

bundles, and their evolution 
over scenarios of change


