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MAIN DRIVERS OF THE 
«Global Water Crisis»  

•GEO-POLITICAL CHANGES 

•TECHNOLOGICAL CHANGES 

•POPULATION GROWTH  

•CLIMATE CHANGE 
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TECHNICAL & ECONOMIC 
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A UNESCO-HELP CASE STUDY 



DESIGN OF A 
NEW 

RESERVOIR 
UNDER 

CLIMATE 
CHANGE 

ENERGY 
 

AGRICULTURE 
 

ECOLOGY 



HELP GLOBAL NETWORK Evolving 

Operational Proposed 

Demonstration 
ENVIRONMENT 

LIFE 

POLICY 

HELP 

HYDROLOGY 



From Potential Conflict  

to Co-operation Potential  

 

 

Water for Peace 

a contribution to 

World Water Assessment Programme 

 
 

 





 





a transboundary river - dam 



 



a transboundary  

river delta - aquifer 



Extensive construction activities 



Nationalpark Pirin 



Extensive agricultural activities 
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What value for the lower 
Nestos environment ? 

A typical wetlands environment 

 
• The Nestos gorges 

forms a protected 
environment open to 
leisure kayaking 

• The Nestos Delta has 
long been famous in 
the birding world 

• It is the site of a 
unique riparian 
forest (Kotza Orman) 

• Its coastal 
environment is 
favorable to fish 
breeding and farming  



Concepts in environmental economics 

Natural resources as : Common good & Natural Asset 
   

Scarcity implies management and proper evaluation 
 
Externality: « the result of an activity that causes incidental 

benefits or damages to others with no corresponding 
compensation provided to or paid by those who generate the 
externality »   

  « Externalities should be quantified and valued, and included 
in the any project statement for economic analysis »  

 
Opportunity cost: « the opportunity cost of a commodity is the 

value of the best alternative use to which those resources 
could have been put »  

 
 



Definition of wetlands (According to RAMSAR Convention on 
Wetlands) 

 
Areas of marsh, fen, peatland or water, whether natural or 

artificial, permanent or temporary, with water that is static or 
flowing, fresh, brackish or salty. 

 
Types of wetlands 
 estuaries – deltas, mudflats, salt marshes  
 marine – shorelines and coral reefs  
 riverine – water meadows, flooded forests and plains 
 palustrine – papyrus swamp, marshes, fen 

lacustrine – ponds, kettle lakes, volcanic crater lakes 
 
Importance of wetlands  
 
Wetlands are among the Earth’s most productive ecosystems.  

 

What are wetlands? 



Typical functions of wetlands 

Wetlands 

Climate 

Biodiversity 

Agriculture 

Water cycle 

Life ecosystem 

Cattle 

ranching 

Soil nutrients 
Wild life 

Tourism 

Fisheries 

 



Total economic value 

Total economic value (TEV) =  
Direct Use Value (DUV) + Indirect Use Value (IUV) 

Option Value (OV) + Non Use Value (NUV) 
 

• DUV : Production and consumption of goods 
• IUV  : Ecosystem functions and services 
• OV   : Protection value (premium) on possible future uses 
• NUV : Instrisic significance (cultural, aesthetic, heritage…) 
 
Existence Value : attached to the flood plain in order to 

maintain its sole existence 
Legs value : protection value according for a leg to the next 

generation : biodiversity, culture heritage 
(http://biodiversityeconomics.org/valuation/valuation-topics.htm) 
 
 
 
 
 

http://biodiversityeconomics.org/valuation/valuation-topics.htm
http://biodiversityeconomics.org/valuation/valuation-topics.htm
http://biodiversityeconomics.org/valuation/valuation-topics.htm


Total economic value of wetlands  



DUV : Kayaking, tourism, fisheries 

• Kayaking is a relatively activity in the lower Nestos stream. 
Overall income could be topped at 1 million Euros/year at 
present. It is bound to develop in the future with possible 
conflicts dams output flow regimes. 
 

• Green tourism along and around the Nestos gorges is supported 
by the local authorities as well by EU funded programs. Income 
can be evaluated at 1 million Euros/year with potential 
development. 
 

• Fisheries and mussel beds are essentially located around 
Keramoti and the coastal lagoons of the delta. Overall income is 
estimated at 5 million Euros/year. 

 



IUV : Biodiversity (Ecological) 

• The Nestos river beds in the Delta rank among the World’s top 
100 areas for the number of migratory bird species as well as 
diversity of amphibians, reptiles and plants. 

 
• The riparian forest of Kotza Orman support diverse populations 

of mammals (loutra) and amphibians. 
 
Protection programs are under way either through national 

initiatives (RAMSAR) or EU programs (NATURA 200) or even 
private donors through NGOs (EPO-Living Lakes, HOS) 

 
Overall amount of projects spending is estimated at 1 million 

Euros/year 
 



EV : Existence value 

• Existence value (EV) could in the future be substantial and 
dominate the sum of other values (DUV+IUV) 

 
• Efforts in estimating EV are based on contingent valuation 

studies which estimate the « willingness to pay for 
existence (WTP) » using a sampling questionnaire approach 

 
• A WTP of 0.5 Euro per adult per year for the nations of the 

European Union could be very conservative. It would total to 80 
million Euros/year, which is 6 times the present tourism 
fisheries and protection programs turn-over for the Nestos 
delta. 

 
Economic valuation of wetlands: a guide for policy makers and planners 

 (http://www.ramsar.org/lib_val_e_2.htm) 
 



A compensation value for the impacts? 

Pre dam construction impact studies have estimated that all 
environmental related activities in the delta could be sustained by  

a minimum flow of 6 m3/sec 
 

What form of compensation  
if the requirements are not met ? 

One needs to evaluate the consequences of low flow : 
 

•Intense erosion of Keramoti beaches 
•Displacement of sediments to the Keramoti harbour and fish farms 
•Loss of birding grounds 
•Salinization of delta mouth : groundwater + vegetation (Kotza Orman) 

 



THE «MODCOU» 
HYDROLOGICAL 

MODEL 
 



HYDROLOGICAL 
MODELLING: 
THE GRID 



 

THE «MODCOU» GRID 
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HYDROLOGICAL MODEL 
CALIBRATION 
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a) Current irrigation network in the Nestos delta  b) Future water diversion for irrigating the plain of Xanthi  

 



HYDRAULIC MODELLING: 
THE HEC-ResSim MODEL 



 

CURRENT 
SITUATION 

A1B,REALISTIC 



Comparison between CLM-B1 (blue) and CLM-A1B 

(green) 50 years HEC-ResSim results for the pool 

level (m) and inflow (cms) entering the Thissavros 

lake  

B1 
OPTIMISTIC 

A1B 
REALISTIC 



 



 

A1B 
REALISTIC 

B1 
OPTIMISTIC 

PRESENT CLIMATE 



CONCLUSIONS 

• CLIMATE CHANGE AND ENERGY PRODUCTION IN 

TRANSBOUNDARY RIVERS:  

 A VERY CHALLENGING ISSUE 

• IMPORTANCE OF SOCIO-ECONOMICS AND HYDRO-

 POLITICS (example: the “HELP” Mesta/Nestos Case) 



Ευχαριστώ ! 

Thank you! 


