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Why this research? (1)

• Water is an important natural capital (for the economy of Aydin, Denizli and 
Mugla region).

• Ecosystems, through its ecological and evolutionary processes, and the species 
that make them up sustain and fulfill human life

• Different terrestrial ecosystems have effect on water quality, quantity, and the 
timing and rate of flow

Problem

• Land-use change, agricultural expansion, more resource-intensive consumption 
and production, and human based pollution have had the largest negative impact 
on terrestrial and freshwater ecosystems

• The drivers of pollution and the degradation of ecosystems are mainly economic 
activities

• Degradation and pollution reduce ecosystems’ capacity to provide ecosystem 
services



Why this research? (2)
• There is a growing body of literature suggesting that decoupling of economic 

growth from natural resource use and environmental impacts is a 

requirement of sustainable development.

• Conventional non-integrated methodologies are not sufficient to demonstrate 

the interdependencies among economy and environment.

• It is widely recognized that environmental externalities are not considered in 

economic decisions

• This is partly due to a lack of knowledge of the costs of mismanagement of 

natural resources.



The Objective
• The overall expected impact is that the decision makers at all levels of governance 

consider ecosystems in their decisions, and scientific information provide guiding 
evidence in their decisions.

• The major objective of this research is to develop an integrated economic and 
environmental model which combines a spatial model of hydrological ecosystem 
services and a computable general equilibrium model to better inform policy and 
decision-making.

• Provide the information within a scientifically accepted framework.

• Measure contribution of water (and relevant ecosystems) to regional GDP

and 

• Illustrate how natural asset wealth measures can be used in policy analysis to 
maximizing the potential identify win-win opportunities for the nature and economy 
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The Methodology

SEEA Accounts

* SEEA Water Accounts 
Supply &Use
* Ecosystem Accounts
(Provision, Purification, 
Flood Control)

Spatially Explicit
Economic Analysis

* Water (Demand, 
Use)
* Resource efficiency
* Spillover effects of 
land cover change

Spatial Database

* Biophysical Properties
* Landscape service 
supply change
* Land use change
* Spatially identified 
institutions (Cities, 
provinces, etc)

Water Yield (Stock)
Water Purification
Agricultural water 
supply
Other water supply

I/O Table
Social Accounting 
Matrix
Production and 
Consumption Shocks

Economic & 
Environmental Policy

Conservation vs 
Development 
balance (spatially 
identified)

Resource allocation

Hydrological Model Regional CGE Model



Steps in Linking Models

• Data Collection (S1)

• Hydrological Model (S2)

• SEEA Water Accounts (Physical Supply&Use
Accounts, Asset Accounts) (S3)

• Ecosystem Accounts (S4)

• Construction of Social Accounting Matrix (S5)

• Incorporation of ecosystem services as 
factors of production in a regional CGE model 
(S6)



S1 Role and Importance of Data

S1

S5     S6

S2    S3       S4
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SWAT Model

Observed Data and Model Results for Selected Stations



SEEA Water Accounts - Supply 



SEEA Water Accounts - Use 



Ecosystem Accounts

• Supply of Ecosystem Services 
with Forest

• Water Provision
– Quantity

– Timing

• Water Purification
– Nitrogen

– Sediment

• Flood Control

• Supply of Ecosystem Services 
without Forest 

• Proxy Indicator
– Water yield

– Soil Water

– Total Nitrogen

– Sediment Yield

• Surface Flow



Ecosystem Accounts

Provision-Water Yield (000m3) Timing-Soil Water (000m3)



Ecosystem Accounts

Water Purification- Total N 
(kg)

Water Purification- Sediment 
Yield (tons)



Incorporation of Ecosystem 

Services into the regional SAM



Regional Social Accounting Matrix 1



Regional Social Accounting Matrix 2



Next Steps- Ecosystem Accounts
Monetary Terms



Steps in developing and applying the CGE 

model



Conclusion

• The SEEA Water accounts provide a standardised method for water-related statistics 

• The SWAT model fills some of the data gaps and contributes to data uniformity in 
accounting

• SWAT outputs can be used in developing ecosystem accounts to understand better the 
contribution of ecosystems to economic activities and trade-offs

• The aggregated use table shows a relatively high variation in water consumption per 
economic sector. Agriculture is by far the largest user at 86 % of the total use, followed by 
Electricity at 12 % along the study period

• the accounts reveal that precipitation is the key input of agriculture water use

• changes in precipitation due to climate change may have impact on the agriculture in the 
basin and this may not be compensated with more storage capacity

• The accounting results are expected to influence the behaviour of economic agents and thus 
have an impact on water use.

• Aggregated accounts have limited impact on decisions since they don’t provide much 
policy relevant information.

• When we zoom in subbasin scale, we can retrieve more information on dynamics between 
environment and economy

• Next steps: construction and calibration of the regional CGE model
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