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Motivation 

•  Increasingly, the questions we are being 
asked involve overlapping disciplines. 

 



Topics that may require multi-model 
frameworks 
•  Energy-water-land nexus 
•  Extreme events & infrastructure 
•  Air quality impacts 
•  Sea level rise and population dynamics 
•  Carbon cycle & Land-based mitigation 



“The research needs and cross-cutting themes discussed 
in Chapter 4 (and listed in Box 4.1) argue for a new kind 
of climate change science enterprise, one that builds on 
the strengths of existing activities and 
•  Focuses not only on improving understanding, but 

helps to inform solutions for problems at local, 
regional, national, and global levels; 

•  Integrates diverse kinds of knowledge and 
explicitly engages the social, ecological, physical, 
health, and engineering sciences; 

•  Emphasizes coupled human-environment systems 
rather than individual human or environmental 
systems in isolation; 

•  Evaluates the implications of particular choices 
across sectors and scales so as to maximize co-
benefits, avoid unintended consequences, and 
understand net effects across different areas of 
decision making; 

•  Develops and employs decision-support resources 
and tools that make scientific knowledge useful and 
accessible to decision makers; 

•  Focuses, where appropriate, on place-based analyses 
to support decision making in specific locations or 
regions, because the dynamics of both human and 
environmental systems play out in different ways in 
different places and decisions must be context-
specific; and 

•  Supports adaptive decision making and risk 
management in the face of inevitable uncertainty by 
remaining flexible and adaptive and regularly 
assessing and updating research priorities.” 







Their recommendations: 
•  Integrate disciplines from the start 
•  Explore multiple dimensions 
•  Consider uncertainty 



Motivation 

•  Increasingly, the questions we are being 
asked involve overlapping disciplines. 

•  Addressing these questions requires new, 
enhanced, or coupled models. 
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Motivation 

•  Increasingly, the questions we are being 
asked involve overlapping disciplines. 

•  Addressing these questions requires new, 
enhanced, or coupled models. 

•  There are many challenges to adapting/
developing/coupling models for these 
purposes. 
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Modeling Decisions 

•  Which components? 
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Modeling Decisions 

•  Which components? 

•  How complex are those components? 
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Modeling Decisions 

•  Which components? 

•  How complex are those components? 

•  How do we couple?  
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Modeling Decisions 

Source: van Vuuren, D. P., L. Bayer, C. Chuwah, L. Ganzeveld, W. Hazeleger, B. van den Hurk, T. van Noije, B. O'Neill and B. Strengers 
(2012). "A comprehensive view on climate change coupling of earth system and integrated assessment models." Environmental Research 
Letters 7(024012). 



Modeling Decisions 

•  The choices we make depend on: 
– What question we are asking, 
– Who is using the information, 
– How precise the answer needs to be, 
– When the information is needed, 
– … 



This Week 
•  Monday: IAV 

–  Background, Drivers, Science Questions 
–  Update from Existing Projects 
–  Examples from sectors or modeling frameworks 
–  Cross-cutting issues 
 

•  Tuesday: IAM 
–  Background, Drivers, Science Questions 
–  Update from Existing Projects 
–  Examples from sectors or modeling frameworks 
–  Cross-cutting issues 
 

•  Wednesday: ESM 
–  Background, Drivers, Science Questions 
–  Update from Existing Projects 
–  Examples from sectors or modeling frameworks 
–  Cross-cutting issues 



This Week 
•  Thursday: 

–  Breakout groups based on use cases 
–  Panel discussion 

•  Friday: 
–  Conclusions, wrap up, next steps 
–  Workshop report writing 



Thursday Morning Breakouts 
•  Goal: Explore coupling various models, data sets, and 

other capabilities to address a specific issue 

•  General topic: Implications of drought and increased 
variability on the energy-water-land nexus 

•  Breakout Groups: 
–  Electric power generation perspective 
–  Water resources management perspective 
–  Agriculture and ecosystem productivity perspective 



DISCUSSION 


