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Project Aims 

Improve understanding of the joint 
consequences of socioeconomic development 
and regional climate change 

Case studies: Brazil, India, China 
Impacts: Agriculture, forestry, urban areas (heat stress, 
building energy use) 

Develop and apply tools to improve ability to 
integrate human and earth system models 
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Impact/adaptation assessment 

One climate scenario (RCP4.5), two 
socioeconomic scenarios (SSP 5, 3) 
Adaptation variants (none vs. modest vs. 
aggressive) 
Evaluation and uncertainty assessment 
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13 Types of THESIS Tools 

+ Scenario Builder 

Tool development underway 
Tool development WELL underway 



Example: Urban Properties Tool 
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Example: Urban Properties Tool 
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Spatial Population Distribution 

Courtesy: Bryan Jones 
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Spatial Urban Land 

2000 2030 

Courtesy: Dan Runfola 



Spatial land use tool 
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Courtesy: Prasanth Meiyappan 



Agricultural properties tool: 
New crop types 

Cotton 
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Sugar cane 
Tropical corn 
Tropical soy 
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Relevance to SDWG 

Fostering dialogue 
– Hopefully 

Needs for CESM development 
– CLM-Crop comparison to other crop models, 

response to management 
– Dynamic land units for crops and urban areas 

Relevant CESM simulations 
– Idealized simulations to support consistency tools 

New CESM linkage code 
– THESIS toolset, integration with iESM 

 





Based on IPCC SREX (2012) SUMMARY FOR POLICY MAKERS 



Types of THESIS tools 

Task 1a: Agriculture and Forest System tools 
– Spatial allocation of rural land-use 
– Characterizing agricultural and forest properties 
– IAM-CESM consistency in agriculture and forestry 
– Agriculture and Forest Impact assessment tool 

Task 1b: Urban System Tools 
– Spatial projections of population density, urban 

extent, and urban household characteristics 
– Characterizing urban properties 
– IAM-CESM consistency in urban energy use 
– Urban impact assessment 



Integrated Population-Economy-Technology 
Science (iPETS) Model: 

CGE,  forward-looking, 9 regions 
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External Collaborators:    M. Dalton (NOAA); A. Jain (U. Illinois); R. Fuchs, 
 S. Pachauri (IIASA);  E. Balistreri (Col. School of Mines) 
Community orientation:   Code freely available 
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Land Use Distribution 

Results for Latin America 
Per Capita Food Consumption 
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Urban Heat Island Implications 
(Oleson 2012) 



Timeline 





Comparing results: 2005 
Model Scope AC HEAT WASTE TOTAL 

ESMs 

CESM-CLMU HAC in all buildings 0.6 EJ 129 EJ 26.2 EJ 155.2 EJ 

IAMs 

GCAM HAC in all buildings 16.6 EJ 37.2 EJ 12.7 EJ 49.9 EJ 

TIAM-world HAC in all buildings 10 EJ 35.8 EJ 10.1 EJ 45.9 EJ 

For reference:  
IEA 2008: 331 EJ Primary Energy in urban areas 
IEA 2011: 191 EJ Primary Energy use in buildings 

preliminary results, subject to change. Traditional biomass excluded 
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Urban attributes: Improved urban model 
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Estimated (IEA and UNEP) 3.1 

CLMU Version 1 9.0 

CLMU Version 2 3.0 Courtesy: Keith Oleson, Johan Feddema 

CLM Urban model 
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