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Purpose of Comparative Climatology 	

•   to develop an understanding of the most 

fundamental rules that govern planetary 
climates 	


•   the observation of similar processes on two 
or more planets permits a comparison of 
physical laws operating in different contexts. 	


	




Key Questions	

• What are the sources of change in the Earth system 

and their magnitudes and trends ?(Understand) 	


•  How will the Earth system change in the future? 
(Predict) 	


•  How do the Earth and Heliosphere respond?	


• What are the characteristics of planetary systems 
orbiting other stars, and do they harbor life?  	




Earth Climate 



History	  of	  Earth’s	  Climate	  

Late Heavy  
Bombardment 

5 extinction events 



Comparative climatology has the potential to  
improve the fundamental understanding and  
Mathematical treatment of climate processes 
on Earth, Venus, Mars and Titan.  
 





Venus a natural laboratory	

•  No seasons due to near orthogonal spin 

axis with and slow spin period	


•  No hydrologic cycle due to absence of 
liquid/solid water	


•  No significant albedo changes due to 
vegetation and clouds as Venus presents a 
100% cloud cover globally with only 
albedo changes in UV	


•  A powerful carbon dioxide greenhouse 
climate that is affected by cloud 
processes, atmospheric circulation, 
volcanism, and geochemistry at the 
surface.	


•  Great target for a comparative 
climatology space mission	
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Sun	  Influence	  on	  Climate	  



Observations	

•  The CCTP conference showed that there 

is a recognized need for a comparative 
cross-disciplinary approach to 
understanding terrestrial planet climates, 
and the ability of Earth to support life. We 
have outlined specific focus areas and 
strategies that hold the potential for such 
an approach to solve complex problems in 
climate studies. 	




Observations	

• Comparative Climatology is the kind of ‘out-of-the-

box’ thinking that is required to make progress on 
the most difficult scientific issues. 	


•  the interdisciplinary nature of comparative 
climatology makes it highly relevant to top level 
strategic goals. 	


•      What was notable was the wide range of 
scientific problems that can benefit from insights 
generated by comparing similar processes in 
different planetary contexts. 	




Observations	


•  recognized need for a comparative cross-
disciplinary approach to understanding 
terrestrial planet climates, and the ability of 
Earth to support life. 	




Future Possibilities	

•  Form a small interdisciplinary working groups (10-15 

investigators). A relevant model is the Swiss 
International Space Science Institute (ISSI). This 
program mainly funds travel to meetings for team 
members with individual science funded through 
existing programs. 	


•  2. Create an Interplanetary Climate Model 
Intercomparison Program (ICMIP) for comparing 
model results and for helping create a modular 
infrastructure for modeling planetary climates with a 
unified interface. 	




Engagement of emerging space faring���
nations: ���
	
- in-situ measurements���
	
- supplement space-base with ground-base observations���
	
- high altitude balloons, ���
	
- sounding rockets, ���
	
- CubeSats or small satellites, ���
	
- the use of existing planetary data-sets (hold workshops), 	
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Invitation 

Next Comparative Climatology Conference will be in 2015 in San Francisco  
California (AMES Research Center).For more information and copy of the 
 Executive Report go to: 
http://www.lpi.usra.edu/meetings/climatology2012/ 
 
Continue dialogue at the next IAA Climate Change Forum 
 



BACK UP 



Venu
s 

No Moons 
Hellish Atmosphere 
Mission: VESPER (Nov launch) 
 

Earth 1 Moon  
Stable axis 
Stable atmosphere 
Strong Magnetic field 
Missions: Terra, Aqua 

Mars 2 Captured asteroid s/
moons 
Wobbly Axis 
Thin atmosphere 
Mission: MAVEN (Nov 
Launch) 

Earth’s 
Neighborhood 2013 
 
Solving Atmosphere Mysteries 

Moon Thin atmosphere 
Mission: LADEE  
(Aug 2013 launch) 

Sun Atmosphere (corona) 
Missions: IRIS (June 
launch) 
SOHO, SDO, Stereo 

Comets Comet ISON 
Thin atmosphere (coma) 
Mission: BRRISON  
(Sept launch) 

Mercury No Moons 
Thin Atmosphere (Exosphere) 
Mission: MESSENGER 
 



The James Webb Space Telescope 

.  .  .  go ing where no Hubble  has  gone before  



Transiting Exoplanet Survey 
Satellite (TESS) 

TESS Enables Atmospheric Characterization 





Topics covered 
Climate Change on Earth and Terrestrial Planets 

Earth Terrestrial Planet Climate Models 
Exoplanet Atmospheres – Chemistry and Observations 

Solar-Atmosphere Interactions 
Interior-Atmosphere Interactions 

Geology and Climate on Terrestrial Planets 
 
 This Symposium 

Reviews the results of the Comparative Climatology Conference in 
Colorado USA 

Next CCTP conference tentatively scheduled for 2015 at NASA AMES, 
San Francisco USA  


