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Ronald G. Prinn, MIT
IMAGES 

From 
NASA’s 
TERRA 
satellite 

Investigation of this complex system
 requires an integrated approach 

WHAT IS THE NATURE OF THE SYSTEM 
THAT DETERMINES CLIMATE? 



CURRENTS AT 15 METERS DEPTH 

AN EXAMPLE: OCEAN CIRCULATION MODEL 
(CGCS CLIMATE MODELLING INITIATIVE) 

USES NOVEL CUBED SPHERE GRID 



HAVE MODELS IMPROVED OVER THE PAST SIX YEARS? 

Ref: IPCC 4th Assessment, Chapter 8, 2007 



OCEAN and LAND BIOSPHERES PLAY 
A SIGNIFICANT ROLE IN CLIMATE 

ECOSYSTEM
 IMPACTS

 ON CLIMATE 
(reflectivity, 

water & carbon cycles,
 natural non-CO2
 gas emissions) 



Sensitivity Analysis using the 
MIT INTEGRATED GLOBAL SYSTEM MODEL VERSION 1 

Ref: Prinn et al, Climatic Change, 41, 469-546, 1999 



Ref: Prinn et al, Climatic Change, 41, 469-546, 1999 
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Schematic illustrating the seven runs performed for the Sensitivity 
Analysis of the IGSM 1. Open ellipses denote points in sequence 

where output is available, with the letters in the ellipse denoting the 
identifying symbol for the output. 

WARMER 
RUNS 

COOLER 
RUNS 



Ref: Prinn et al, Climatic Change, 41, 469-546, 1999 

Sensitivity of Temperature Change from 1990 to 2100 to 
assumed: Emissions (p, e, b); Ocean Heat & Carbon Uptake 

and Aerosol Forcing (K, a); & Climate Sensitivity (s) 
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