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Economic output of the world's ten most populous river basins will 
exceed that of the USA, Japanese and German economies combined 
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Water as opportunity for growth 

570 Billion €   

80 Billion €   

2313 Billion €   

232 Billion €   

11220 Billion €   

1360 Billion €   

but only if water scarcity is addressed 

http://www.guardiannews.com/uk-home


1) Egypt 39% 

2) Turkmenistan 33% 

3) Pakistan 32% 

4) Iran 32% 

5) Uzbekistan 28% 

6) Libya 25% 

7) Yemen 24% 

8) Saudi Arabia 24% 

9) India 20% 

10) Tajikistan 20% 

11) Kyrgyzstan 19% 

12) Syria 18% 

13) United Arab 
Emirates 18% 

14) Azerbaijan 16% 

15) Lebanon 16% 

16) Kazakhstan 16% 

17) Turkey 15% 

18) Jordan 15% 

19) Chile 15% 

20) Cyprus 15% 

World average 3795 l/cap/d 

World average 11% 

Vanham (JRC, 2013) 

Living with water imbalance 
The Water Footprint of Mediterranean countries  



• Address the water-intensity 
of our economies to close 
the gap between projected 
future water demand and 
current supply 

• Match availability and 
demand of water in terms of 
competing objectives of the 
different sectors 

• Look at the implications of 
water resources allocation 
and water security 

 Building synergies within watersheds 

Agriculture  

Environment  

Tourism  
Drinking water 

Industry  

Energy  



Investigating the evidence base of the  
Water-Agriculture-Energy-Ecosystems Nexus 

• Deliver integrated impact 

assessments of the water 

nexus in the face of 

increasing trends of global 

population, urbanisation, 

pollution, over-exploitation, 

climate change 

• Current focus on Europe 

and Africa: Danube-Niger 

river basins and the 

Mediterranean region as 

pilot areas 

Twinning of experience with 
other regional components of 

EUWI essential 



Understanding baseline conditions 

Global spatial data:  
river network,  

land cover,  
elevation etc. 

Daily data: 
precipitation, 
temperature, 

 wind speed etc. 

Water demand: 
from industry, 

livestock, 
irrigation, energy, etc. 

River discharges 

Water Exploitation 
Index 

Water availability 

Percentage of days 
water demand > 
water availability 



Water 
abstraction 
for industry 

Water for 
electricity 
production 

Water for 
agriculture 

Water for 
tourism 

Water 
availability and 

scarcity 

Average annual net runoff  
(1989 – 2010) 

Nitrogen balance for 5 most 
diffuse crops 



Biophysical 

assessment 
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Survey of existing 

water uses 

Socio-economic 

survey          

Water quality 

survey          

Spatial Data 

Infrastructure 

From baselines to solutions 
An hydro-economic assessment of impacts of scenarios for sectoral water use in 2030 



Multi-objectives 

optimization 

and 

uncertainty-

sensitivity 

analyses 

Economic assessment 

 

 

 

          

Energy, industry, agricultural  

demand / production / trade / 

prices / income effects of 

water use 

Non-market 

valuation of 

ecosystem 

services 

Analysis of 

tradeoffs and 

stakeholder 

negotiation 

Participatory scenario building 

 
 

          

Land use 

scenarios 

Agro-economic 

scenarios 
(Bio)-Energy 

scenarios 

Bias-corrected 

climate scenarios  

From baselines to solutions 

Biophysical 

assessment 
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water uses 
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survey          

Water quality 
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Spatial Data 

Infrastructure 

An hydro-economic assessment of impacts of scenarios for sectoral water use in 2030 



Irrigation water use efficiency - Leakage reduction - 
Urban Greening in Zagreb and Belgrade -  Reuse of 
water in industry in Bulgaria - Desalination (Black 

Sea) - Water savings in households 

Testing scenarios for spatial planning of measures 
Maximizing water availability and minimizing impacts on ecological flow 

in the Danube river basin 

 
De Roo et al. (JRC, 2013) 
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Wheat 
crop yield in 

Morocco 

Assessing trade-offs between economic and 
environmental objectives (nitrate leaching): 

optimization of irrigation and fertilisation practices 

Pastori et al. (JRC, 2014) 



Assessing the Water Nexus in the Mekrou 
river basin 

• Tools for assessment and data exchange across the three 
countries sharing the river basin (a tributary of the Niger) 

• Participatory approach, bottom-up identification of 

priorities/needs 

• Pilot project (2014-2017) methodology to be extended to 
other African river basins 

 

 

Water 
balance 

Water 
security 

Water management 
and governance 

Adaptation to climate 
change 



• Tools to support local decision making:  

 Biophysical modeling of water management and crop 

production under climate change 

 Spatial database and GIS infrastructure 

• Technology and knowledge exchange 

The BASAL project in Cuba  

Climate change & 

climate variability 

Food 

production 

Water 

management 



Regional Networks of Centres of Excellence in 
Water sciences 

ACE-Water in the 
frame of the  AU-

NEPAD initiative on 
Networks of 

Centres of 
Excellence in 
Sciences and 

Technology 

RALCEA - Red 
Latinoamericana 
de Centros de 
Conocimiento en 
gestión de 
Recursos 
Hídricos 
 

Scientific level 

 

 

 

 

Policy level 

 

 

 

   

Provides scientific & 
adequate knowledge 

Identifies needs & priorities  
CoEs Netwo

rk  

workshop  

with representatives 

Supported by EUWI 



• Find the right combination of measures for the 
different sectors to fit specific context requirements 
at the river basin scale and address 
interdependencies and trade-offs  

• Innovative research and technologies are 
essential to support the implementation of a nexus 
framework 

• Facilitate joint building of assessment capacity and 
contribute to harmonization across countries 
and trans-boundary watersheds relying on 
knowledge deriving from national and international 
initiatives 

The challenge of practical solutions 

A role for EUWI 



Thank you for your attention 

giovanni.bidoglio@jrc.ec.europa.eu 


