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Warming Trends in Asia 
amplified by brown cloud 
solar absorption
Ramanathan et al, Nature, 448, 

575-578,  2007.
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Observed Trends in Summer Rainfall: 1950 to 2002

The Sahelian Drought

The Weakening Indian Monsoon

N-S Shift in Asian rainfall

Major Rainfall Shifts during the last 50 Years
Chung and Ramanathan 2006



Black Carbon deposition on Snow is a major source for arctic 
sea Ice retreat
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10-20% reduction in black carbon emissions would accomplish 
the task of 1 wedge.. Buy the planet some time
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Ref: Ramanathan and Feng, 2008;
Data source: Bond et al 2004














