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Increased emissions of aero­
sols into the atmosphere due 
to pollution are beginning to 
have a definite cooling effect 
of I degree C during the In­
dian summer monsoon pe­
riod, a study has found , 

The increased cooling is 
seen during the day, while 
the night time temperature 
is increasing, thus shrinking 
the diurnal temperature dif­
ference. The diurnal temper­
ature difference is what 
drives the convection pro­
cess (where water evapo­
rates and reaches the at­
mosphere as water vapour), 
and development of clouds. 

Shape, characteristics 
As diurnal temperature diffe­
rence decreases, the lower 
layer of the atmosphere will 
reduce in height and come 
closer to the, earth's surface. 

This will cause more aero­
sols to get into the atmosph­
ere, thus impacting the low­
er atmospheric turbuleflce, 
which may eventually affect 
the distribution of moisture 
and rainfall. 

"The increased concen­
tration of aerosols in the at­
mosphere also tends to 
change the shape and cha­
racteristics .of rain-bearing 
clouds, leading to extreme . 
rainfall events but weakened 
monsoon rainfall," says Pro­
fessor Sachchida Tripathi 

from the Indian Institute Of 
Technology (nT)·Kanpur. 

Striking similarity 
The study by a team of re­
searchers led by Professor 
Trinathi, and Dr. Vijay Kana­
wade from the University of 
Hyderabad, found striking 
similar)ty between satellite 
data (2002-2016) and a glo­
bal reanalysis modelled data 
that showed cloud structure 
being- modified with in­
creased aerosol emission. 

Rain-bearing clouds were 
found to increasejn number 
and height when aerosol 
emission is higher. The 
clouds also tend to have a far 
higher number of ice parti­
tiles that are smaller in size 
when aerosol loading is high­
er, thus reducing the effi­
ciency' of water droplet 
growth, says the paper pu­
blished in Nature Communi­
caiiolls by Chandan Sarangi 

of IlT-Kanpur. "We found 
that when there is high aero· 
sol loading, there will be 
more water droplets in the 
atmosphere. Once the dro­
plets reach above the freez­
ing level, ice formation be­
gins. Heat is given off when 
ice formation processes be­
gin. This acts as a fuel to 
make the cloud grow taller 
and thicker," says Dr. 
Kanawade. 

"When aerosol loading is 
highe" the anvil (cloud top) 
contains more number of 
smaller ice particles, which 
tend to reflect the shortwave 
radiation from the top of the 

, cloud, leading to increased 
cooling of the earth's sur­
face. Cooling by shortwave 

. radiation surpasses warming 
by longwave radiation, lead­
ing to net reduction in day­
time temperature during the 
summer monsoon," says 
llrof. Tripathi. 


