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Advance and utilize multi-system, 
multi-sector modeling framework to 
explore stressors, risks and responses 
of complex, interconnected physical 

and socioeconomic systems

Toolbox for Multi-Sector Modeling
• Human-

Natural System 
Interactions

• Transportation 
Infrastructure

• Stress-Testing 
Paired Systems

Major Tasks:
Human System Natural Systems Pattern Scaling 

Extremes
Probabilistic 
Ensembles

Scenario Discovery

Electricity Models Water Resources

CAM3 & WRF

Emulators Decision Frameworks Risk Triage

Sectoral Interactions, Compounding Influences and Stressors, and Complex Systems: 
Understanding Tipping Points and Non-Linear Dynamics: The Mississippi River Basin

Multi-Scale Interactions

Global Drivers Teleconnections Local 
Systems

Decision-
Making
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A Sokolov
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Agricultural and forest land-use 
change in the continental United 
States: Are there tipping points? 
Gurgel, AC, JM Reilly and E Blanc
iScience

Representing Socio-Economic 
Uncertainty in Human System Models
Morris, J, J Reilly, S Paltsev, A Sokolov 
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Assessing Compounding Risks Across 
Multiple Systems and Sectors: A Socio-
Environmental Systems Risk-Triage 
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Gao, X and S Mathur
Journal of Climate

Challenges in simulating economic 
effects of climate change on global 
agricultural markets
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Climatic Change

Toward a just energy transition: A 
distributional analysis of low-carbon 
policies in the USA
García-Muros, X, J Morris and S Paltsev
Energy Economics

A consistent framework for uncertainty 
in coupled human-Earth system models
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The role of cross-border electricity 
trade in transition to a low-carbon 
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Statistical emulators of irrigated crop 
yields and irrigation water 
requirements
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