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(IPCC, 2013) 
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Worldwide Cropland per Capita Has Declined 

More than 41% in the Last 50 Years 
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Global Shifts in Risks and Security  
 

WEF Global Risk 

2015 Report 
Top Global Risks of 

highest concerns 

 



Resource Interconnectedness 
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(IRENA, 2015) 



Water-Energy-Food Nexus 

Pricing, environmental quality 

Energy cost 
Energy 

Food 

Water 

Political 
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(Mohtar, 2011) 

Interlinkages 
Hotspots 

Trade-offs 
  



IWRM Framework 

IWRM and Nexus 



IWRM and Nexus 

Hotspots 



How to Bridge  

Water Gap by 2050? 

Conservation  

Trade 

NEW Water 

Green Water  

Other 

–

Total net blue and green virtual water export in 

major exporting countries (17 crops). Average over 

1998–2002 (Liu et al., 2009) 



POPULATION  

GROWTH 

URBANIZATION 

SOIL  

is at the heart of  

Water and Food Security  
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[Braudeau and Mohtar, 2009] 



Soil Structure Hierarchical Scaling 
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CHALLENGE: 

 Crossing Scales  



Challenge: Coupling Soil Bio-geo-chemical and 

Physical Models within the Organized Soil System 

Spatially Distributed Soil 

Maping Unit 

Soil Mapping Unit 

Three fundamental questions: 
1. Typology representing the system? 

2. Model used for these couplings? 

3. The thermodynamic conditions for 

this biophysical system?  



1. The Nexus platform builds on the IWRM and 

invites other disciplines into water security 

debate. It has the potential for achieving 

integrated water, energy and food security. 

2. There is a need for Quantitative approaches to 

study the long term impact of any agro-

environmental practices on soil functioning. 

3. Valuing Water and energy resources are vital 

to the sustainability of food production system. 

4. Green Water Revolution is needed for water 

and food security  resilience. 
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