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Task 4.1 Modelling water regulation services in support of ecosystem accounting

Task 4.2 Exploring big data sources for quantifying cultural services 

Task 4.3 Valuing Ecosystem Services and Ecosystem Assets

Task 4.4 Biodiversity accounting

Task 4.5 Piloting Marine accounts

Task 4.6 Coordination of research and development activities

1. Developing new insights in order to 
fill selected key knowledge gaps in 
NCA

2. To ensure that the new insights will 
be shared among member states and 
applied in EU member state 
ecosystem accounting efforts.

1. Background
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CISES version 5.1 (2018)

Water-related and  water regulation ecosystem services 

SEEA-EA 2021



1. Background

Characterizing and assessing water regulation ES is challenging 
because: 
• they can be regarded as both final and intermediate services i.e. 

it is usually difficult to distinguish between ES flow and ES 
potential;

• need various data which are usually not available through direct 
or indirect measurements

• It is often data-intensive and also analytically complex 

….. therefore modeling approaches of water regulation are 
much needed!



2. Models of water regulation: a review
Main objective: to provide an overview of efforts in modeling 
water regulation ES in the current scientific literature to establish 
the background for the integration of such models into the NCA 
framework

1. to identify models for water regulation
2. to identify water regulation services which can be assessеd by modeling
3. to define the main characteristics of the models in relation to ecosystem 
accounting 

Main part

Modeling part

Template structure 
I. Main part 
1. Publication info (7)
2. General characteristics of the publication  (16)
3. Accounting issues  (7)
4. Ecosystem services (40)
5. General modeling information (13)
II. Modeling part 
1. Publication info (3) – link to main part
2. Models specifics(46)



2. Models of water regulation: a review

148 papers
62 journals Initial review:

139  different models and 
modeling approaches 

Papers with:
Single model – 122 
2 models – 13
3 models - 8
4 models - 2
5 models - 2



2. Models of water regulation: a review

Main challenges
How to distinguish between the real models and modeling approaches 
and other methods defines as “models”?

The great variety of models and modeling approaches and the need for 
classification.  



2. Models of water regulation: a review

The analyses of the entries in the modeling part of the database enabled to 
distinguish eight categories, which covered all possible models and modeling 
approaches used for water-related ES assessment and mapping: 
(1) Hydrologic models; 
(2) Hydraulic models; 
(3) Integrated modeling frameworks; 
(4) Other water-based models (methods which better fit the classical model 

understanding but do not fit the above categories); 
(5) GIS tools (use of tools which are an integral part of the commonly used GIS 

software such as ArcGIS, GRASS); 
(6) Water modeling approaches (approaches or methods which use equations to 

calculate particular water parameters which do not fit the classical model 
understanding); 

(7) Conceptual or expert-based approaches; and 
(8) Other models and modeling approaches (non-water models used in combination 

with hydrologic or other water-based models to assess particular service or 
management practice). 



2. Models of water regulation: a review

Hydrological models Integrated modeling frameworks



3. Modeling and ecosystem accounting

The papers were distributed into three groups according to their relation to the 
ecosystem accounting:
• papers that have accounting in their purpose - 10
• papers with relation to accounting  (accounting has been mentioned in the paper 

in a particular context e.g. as a possible application, policy and decision making, 
relation to the methods, etc.)- 37 

• other papers which do not have any relation to the ecosystem accounting  - 101



3. Modeling and ecosystem accounting

The papers were distributed into three groups according to their relation to the 
ecosystem accounting:
• papers that have accounting in their purpose - 10
• papers with relation to accounting  (accounting has been mentioned in the paper 

in a particular context e.g. as a possible application, policy and decision making, 
relation to the methods, etc.)- 37 

• other papers which do not have any relation to the ecosystem accounting  - 101

Distribution of papers related to ecosystem accounting to the number of accounting 
components covered by paper



3. Modeling and ecosystem accounting

Relation between ecosystem services (CICES classes) and model categories  
for all papers (left) and accounting related papers (right)

Relation between ES (SEEA-EEA reference list) and model categories (for all papers (left) and 
accounting related papers (right), the number of the models are given in table 1.



4. Flood control modeling 

Extraction from the review
 The number of models used in each paper*
 Most commonly used models**
 Number of papers the four main models are used***
 The number single model papers the main models are used ****



4. Flood control modeling 

• River vs. Coastal flood regulation 
From the perspective of quantifying the economic value the methods are broadly the 
same but in quantifying the biophysical nature of the service there are major 
differences in terms of biophysical processes, data, models and methods 

• Mitigation vs. Prevention function
Floodplains and 

wetlands
Hydraulic modeling

Ecosystems at 
watershed scale 

(forest)
Hydrologic modeling

Utilizing hydrologic modeling in ES 
assessment   

(Nedkov and Burkhard 2012 Vallecillo et al. 2020

Flood ES accounting



4. Flood control modeling 

Conceptual scheme for Flood control accounting in Bulgaria 

ES supply
(SPA)

Watersheds
(national scale)

ES 
demand

SDA

Flood risk
mapping

Watersheds
(local scale)

Watersheds
(local scale)

Hydrological
modeling

(local scale)

CN approach
(reg. scale)

Actual flow
Reg. scale

Accounting 
Tables

(national scale)



4. Flood control modeling 

The main task is to delineate SPA as precisely as possible 

1. Watersheds typology  

2. Hydrological modeling 
(case studies) 

3. Calculation of LC indexes 
and CN parameters 

4. Calculation of SPA threshold values

5. Application in watershed types 

6. Floodplain and slope factors 

7. Delineation of SPA for all watersheds 



4. Flood control modeling 

(Hristova et al. 2021)

Results of the 1st stage testing at local scale 



5. Key findings and research perspectives 
• The topic of modeling water-related ES is widely used in the 

scientific literature, which provides a good basis for both 
ecosystem assessment and accounting

• Specific accounting studies are scarce, which is a gap in ES 
research that needs to be filled

• A variety of approaches is available to model water-related 
ecosystem services 

• The hydrologic model SWAT and the modeling tool InVEST are by 
far the most popular tools

• The hydrologic models are widely used while the hydraulic 
models are far less popular 

• Further development of the model database and its planned 
integration into ESMERALDA MAES Explorer will enable to 
expand the online method database for mapping and assessing 
ES towards accounting 



5. Key findings and research perspectives 

Main research priorities on the integration of models in the 
accounting of water regulation ecosystem services: 

1) analyses of models in respect to their application 
requirements and specific application potentials; 

2) analyses of the spatial aspects of the model towards a clear 
distinction between ecosystem service supply and use; 

3) development of guidelines for improved use of models in 
ecosystem accounting
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