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Energy Security

Climate Change Local Air Pollution
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Exogenous inputs from other 

models 

(example: GHM/ESM for water 

impacts on electricity)



Streamflow

van Vliet et al., NCC, 2016



van Vliet et al., NCC, 2016

Water temperature



Affected fossil power plants

van Vliet et al., NCC, 2016
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Emulators for linking energy to 

other systems/impacts 

(examples: bioenergy & water 

adaptation)



Bio-GHG emulator for linking the 

energy and land-use model

Fricko & Havlik et al

(surface based onGLOBIOM)
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Preliminary results
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Global ISI-MIP data vs local flow information

Upper Indus Basin

Khan & Khan, 2016



A model integration methodology

Develop “nesting” methodology of (sub-)national 

models within the global IAM framework

Global energy++ 

system representation
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Systems Integration

(Example: water-energy nexus in 

Saudi Arabia)



Freshwater 

Conveyance
Electricity

Transmission

S.C. Parkinson et al. (2016), Environmental Science & Technology
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Integrated water-energy systems modeling
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Integrated water-energy systems modeling
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Integrated water-energy systems modeling
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Integrated water-energy systems modeling
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Integrated water-energy systems modeling
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Integrated water-energy systems modeling



Transmission – 2010 (base year) 
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Transmission Results – 2050

Water and GHG baseline
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GHG mitigation only

Transmission Results – 2050
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Sustainable water management + GHG mitigation 

Transmission Results – 2050
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Thank you!


