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Polar regions contain relatively low aerosol concentration compared to 
other continents. Nevertheless, they can produce a positive radiative 
forcing, i.e., trapping of the solar radiation within the land-atmosphere 
system and induce warming because of the highly reflecting, underlying 
snow surface. While over ocean surfaces, scattering type aerosols are 
responsible for reducing the surface reaching solar radiation and helping 
to counteract the greenhouse warming, over the polar region, they 
augment the greenhouse warming by trapping the reflected solar 
radiation which could be catastrophic. With ever increasing anthropogenic 
activities elsewhere in the globe, there is a continuous addition of 
pollutants into the earth's atmosphere and some of them, particularly the 
sub-micron size particles and the long-lived gases get transported to the 
pristine polar regions. There is a strong possibility that the background 
level concentration of these constituents will be increasing over the 
years.    During the 20th Indian Antarctic expedition, conducted in 2001, 
we have measured the columnar aerosol optical depth spectrum and 
aerosol mass concentration and size distribution over the Indian station 
Maitri, and showed1 that, though the aerosol amount is very less, of about 
7 µg/m3 which is typical of a very pristine region, the aerosol exerts a 
positive radiative forcing of about 0.95 W/m2 at the top of the 
atmosphere.  The forcing exists throughout the sunlit period from 
October to March, exhibiting a sinusoidal variation with maximum value in 
December. For comparison, the global average value for the positive 
radiative forcing by CO2 is 1.46 W/m2. Thus the combined effect of 
aerosols and the greenhouse gases lead to a warming of the polar regions 
during their respective summer seasons. In order to understand the 
effect of the increased warming and its vertical distribution within the 
atmosphere it is proposed to make a detailed study on the vertical 
distribution of aerosols and cloud structure over Maitri, using the mobile 
micro pulse lidar available with the Physical Research Laboratory. Lidar 



observations will be supported by other complementary measurements 
such as aerosol optical depth spectrum using sun-photometers, aerosol 
scattering and absorption coefficients using nephelometer and 
athelometer etc., available within the group. Standard radiation model 
codes will be used to estimate the radiative forcing and their distribution 
with altitude and will be compared with field measurements. 
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