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MIT Integrated Global System Model  
Version 2 (IGSM2)

Designed for:
• Analyzing global environmental changes from anthropogenic causes and quantifying 

uncertainties in these projected changes.
• Assessing the costs and environmental effectiveness of proposed policies to mitigate 

climate risk.

Includes:
• Economic model for analysis of greenhouse gas and aerosol precursor emissions and 

mitigation proposals.
• Outputs of emissions models drive the coupled atmospheric chemistry and climate models.
• Climate model outputs drive a terrestrial model predicting water/energy budgets trace gas

Sokolov et al. (2005)



Denitrification Decomposition (DNDC) Model
Based Li et al.,  2000 and Liu, 1996

Mtons of C/mth
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• Pool AR4 transient 2xCO2 runs by season (DJF, MAM, JJA, SON) and latitude zones.
• Fit pooled data to PDFs (Webster et al., 2003) and construct randomly sampled profiles
• Scale change in expected interval according to global temperature trend.
• Overall impact of applied GCM precipitation frequency trends (with uncertainty) is to 

dampen the natural system’s response to climate warming (alone). 
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Ongoing Research
Analyze multiple IGSM2 ensemble runs spanning 
range of climate-change uncertainties and 
mitigation policies.
Updates to GLS (implement in IGSM2 and 
standalone version) :

CLM3.5 (does this include urban land type?)
DNDC code as well as alternatives to N2O and CH4
Improved dynamic coupling/competition between CLM, 
TEM, and DNDC.

Evaluate new urban airshed model coupling.
Assess response to EPPA predicted land use 
change under a variety of policies (e.g. 
aggressive biofuel economies).
Assess impact of land (model) on effective climate 
sensitivity.
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