
 

Manmade aerosols can alter rainfall in the
world's most populous region

October 1 2015, by Mark Dwortzan

  
 

  

An ''atmospheric brown cloud'' of manmade aerosols produced by agricultural
(marked in red) and other fires may reduce monsoon-related rainfall and crop
yields in central India. Credit: Jesse Allen, Earth Observatory

On the Indian subcontinent, the widespread burning of firewood, coal,
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agricultural waste, and biomass for energy disperses black carbon
particulates into the atmosphere. These manmade aerosols not only
pollute the air, but also form an "atmospheric brown cloud" that's
disrupting the local climate. 

A case in point is the South Asian summer monsoon, a complex system
of winds that typically bring rain from the tropical Indian Ocean to most
of the region, especially in the southwest and northeast. The aerosols,
which block solar radiation and cool the ground before they get swept
away by rain, have altered the monsoon considerably.

In previous investigations of the local climate impact of aerosols present
in the atmosphere during the onset of the summer monsoon, MIT
researchers found that rainfall increased in the month prior to the
monsoon (June) and decreased during the monsoon season (July and
August). Now, in a study published in the Journal of Climate, they have
determined how aerosols emitted both before and during the monsoon
are changing precipitation patterns.

"Aerosols can influence the supply of moisture, and a small perturbation
can play a big role," says study co-author Chien Wang, a senior research
scientist at MIT's Center for Global Change Science and in the
Department of Earth, Atmospheric and Planetary Sciences. "Pre-
monsoonal aerosols push rainfall to the northwest, drying out central
India. Aerosols emitted during the monsoon season send the moisture
supply in a different direction, and dry out most of the subcontinent."

The most dramatic consequences are enhanced flooding in the pre-
monsoon season in the normally dry northwest regions of India and in
Pakistan, and reduced agricultural output in central India, which now
gets far less rainfall than usual during the monsoon season.

The study produced its findings by running a global climate model to
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simulate the impacts of aerosols emitted before and during the monsoon
season in all but the northeast region of India, which is not well-
represented in the model. The effects of pre-monsoonal
aerosols—increased rainfall in the northwest and decreased rainfall
elsewhere, particularly in central India—persist during the monsoon,
further reducing soil moisture in central India. Aerosols emitted during
the monsoon lower rainfall totals not only in central India, but across the
country. When aerosol emissions are simulated throughout both periods,
impacts during the monsoonal period are similar to those resulting from
monsoonal aerosols only. 

  More information: "The Response of the South Asian Summer
Monsoon to Temporal and Spatial Variations in Absorbing Aerosol
Radiative Forcing." J. Climate, 28, 6626–6646. doi: 
dx.doi.org/10.1175/JCLI-D-14-00609.1

This story is republished courtesy of MIT News
(web.mit.edu/newsoffice/), a popular site that covers news about MIT
research, innovation and teaching.
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