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Quantitative Review: Ecosystem Service Studies 
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Blind spots in ecosystem services research and 
implementation (period 1996-2016)

• …number of published ES studies has continued to rise 
over the last years. 

• However, shortcomings with respect to social-ecological 
realism, trade-off analysis, off-site effects, stakeholder 
involvement as well as relevance and usability still persist. 

• To effectively operationalize the concept of ES the 
mentioned blind spots need to be addressed by upcoming 
studies (we provide a list of critical questions to raise 
awareness of the blind spots).

Lautenbach, S. et al. (submitted to Reg. Env. Change)



WR- and ESS-Management – The common ground

Processes which promote the coordinated development and
management of water, land and related resources in order to
maximise the resultant economic and social welfare in an
equitable manner without compromising the sustainability of
vital ecosystems.

GWP (2000)



Examples: Freshwater Ecoservices Tools

SWAT – Soil and Water Assessment 
Tool (89 Papers since 2003)
VIC model – Various Infiltration Capacity
InVEST - Integrated Valuation of 
Ecosystem Services and Tradeoffs

ARIES - Artifcial Intelligence for 
Ecosystem Services

Source: Vigerstol and Aukema (2011)



Source: Vigerstol and Aukema (2011)Example how start with a protocol?



Source: Vigerstol and Aukema (2011)Example how start with a protocol?



Soil and Water Assessment Tool (SWAT) and ESS

Possible:
Supporting services:
• Nutrient cycling

Provisioning:
• Crop yield (food, fodder, energy)
• Water (water quantity, water quality, enviromental flow)

Regulating:
• Water purification, retention, erosion
• Climate
• Carbon sequestration



Soil and Water Assessment Tool (SWAT) and ESS

Possible:
Supporting services:
• Nutrient cycling

Provisioning:
• Crop yield (food, fodder, energy)
• Water (water quantity, water quality, enviromental flow)

Regulating:
• Water purification, retention, erosion
• Climate
• Carbon sequestration



SEITE 11

Act on detergents
(1961)

Detergent law
(1975)

Waste Water charges 
Act (1976)

German Surfactants
Ordinance

(1977)
Maximum Phosphate Content Ordinance
(1980)

Gen. Adm. Framew. Regulation 
on WastewaterVwV (1987)

Ordinance on the Sources of 
Water (1987)

Detergents and 
Cleaning Products Act –
WRMG (1987)

EEC-UWWTD (1991)

Sewage sludge
Regulation (1991)

WRMG-
amendment
(1989)

WRMG-
amendment
(1991)

Regulation of the 
requirement for the 

discharge of sewage in
eater bodies (AbwV) (1997)

Amended version:
Waste water charges 

Act (2005)
EU-
Detergent regulation
(2005)

Amended version WRMG as
Response to EG-
Regulation (2007)

(Example selected water quality gauge Ruhr River, NRW)

0,15 mg/l TP „moderate pollution“

Challenges: Change of drivers over time? Trade-offs?
Which measure is most effective?

Example: Regulations on point sources



Exploratory modelling in dynamic systems – trade-offs
Landscape fulfils different functions and provides different services 
that have to be considered at the same time
• One can for example assess whether it is possible to produce the same 

agricultural yield but protect more water provision and biodiversity
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• Functional relationships between goals and policy instruments? 
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Conclusions and recommendations:

• Hydrological models can provide process-based information on water-related 
ecosystem services.

• SWAT can provide ecosystem services beyond purely hydrological services.
• There is no “one and only model”: Selection of model depends on question to be 

answered and study area – model performance must be tested by criteria.
• Providing knowledge on trade-offs and marginal changes is a key for successful 

implementation of the ecosystem services concept (potential of landscape to 
provide ecosystem services)

• Scenario analysis is necessary and should be combined with exploratory 
modelling

• Modularity and reusability of model systems are necessary
• There is never such thing as the one and only goal - implementation of resource 

management strategies needs always to incorporate learning and model building 
in cooperation with stakeholders



Thank you for your time!

Contact: martin.volk@ufz.de
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