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Study finds a shift in peak time
of maximum rainfall

The peak time of maximum rainfall in the Indo-Gangetic Plain has advanced by two-four hours during 2011-2020, the peak
time of maximum rainfall has delayed by one-two hours in the west-central Indian region

R. Prasad

study that exa-
mined the spa-
tial rainfall
trends across In-
dia has found that the
amount of rainfall per day
in certain parts of India has
increased during the last
decade, 2011-20, compared
with the previous decade
(2001-2010), while certain
other parts have witnessed
a redugtion in the rainfall
amount. The study has
used the GSMaP-ISRO data
to arrive at this conclusion.
The study has also found
that the timing of peak
rainfall has shifted in diffe-
rent ways across certain In-
dian regions during the last
decade (2011-2020) com-
pared with the earlier de-
cade (2001-2010).

The study, which has
been published in the Geo-
physical  Research  Let-
ters on March 17, 2025,
used the GSMaP-ISRO data;
GSMaP stands for Global
Satellite: Mapping of Pre-
cipitation. “The GSMaP-IS-
RO is a precipitation pro-
duct specifically for the
Indian subcontinent,
which was developed
through an agreement bet-
ween ISRO and the Japan
Aerospace  Exploration
Agency (JAXA)”. Precipita-
tion data from GSMaP-IS-
RO are available from
March 2000 onwards and
are available at a very fine
resolution of 0.1 x 0.1 de-
gree latitude/longitude
grid with a temporal reso-
lution of one hour.

The study found that
west-central India expe-
rienced a slight increase in
rainfall during the last de-
cade (2011-2020) com-
pared to the previous de-
cade (2001-2010). The
increase in rainfall in the
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B The eastern region received slightly less rainfall of
about 1 mm per day during the period 2011-2020

® The peak trme of maximum rainfall in the Indo 7
Gangetic Plain has advanced by two-four hours

# The slight increase in daily rainfall over the
west-central region appears to be linked to

increased vegetation

# in the west-central region, the peak time of
maximum rainfall has delayed by one-two hours

¥ Aerosol loax;ing is high in the Indo-Gangetic
Plain compared with the west-central region

west-central region during
the period 2011-2020 was
around 2 mm per day. Be-
sides the west-central re-
gion, the Indo-Gangetic
Plain and the southern-
most parts of the country
had also experienced
slightly increased rainfall
per day. In contrast, the
eastern region received
slightly less rainfall of
about 1 mm per day during
the period 2011-2020. The
scenario was different dur-
ing the previous decade.
From 2001 to 2010, the
northeastern and eastern
parts experienced 12 mm
more rainfall per day,
while southern and central
regions faced a decline.
“Though the Indo-Ganget-
ic Plain and the southern-
most parts of the country
experienced slightly more
rainfall per day, it was less
than what the west-central

region had received,” says
Dr. Kandula V. Subrahma-
nyam from the National
Remote Semnsing Center
(NRSC), ISRO, Hyderabad,
and the corresponding
author of the paper.

The slight increase in .

daily rainfall over the west-
central region appears to
be linked to increased ve-
getation. The study fouind
an increase in spatial vege-
tation cover over west-cen-
tral India during the last
decade compared with the
prev10us decade. The in-

crease in vegetation cover
over west-central India is
reflected in the increase in
the average normalised dif-
ference vegetation index
(NDVI) value from around
0.2 10 0.4. NDVI is used for
quantifying ~ vegetation
greenness and is useful in
understanding vegetation
density. “The time series of

NDVI in west-central India,
where the rainfall is in-
creasing, shows a signifi-
cant increase in vegetation
growth over time,” he says.
“Increased-  vegetation
leads to increased transpi-
ration by plants, which re-
leases water vapour into
the atmosphere. During
the summer monsoon pe-

riod, the evapotranspira- '

tion process occurring be-
cause of vegetation plays a
crucial role.”

Along with an increase
in vegetation cover, there
has been a significant in-
crease in soil moisture con-
tent over west-central In-
dia in the recent decade
(2011-2020) compared with
the previous period (2001-
2010), while the eastern re-
gion showed a notable de-
crease during the same pe-
riod. 'Like increased
vegetation, an increase in
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soil moisture content is al-
so strongly and positively
correlated with rainfall.

“Another important as-
pect uncovered by our stu-
dy is the shift in the timing
of maximum precipitation
or peak time of maximum
rainfall during a 24-hour
period,” Dr. Subrahma-
nyam says. “In general, the
peak time of maximum
rainfall in the Arabian Sea
and the Bay of Bengal is in
the morning, while in the
case of inland, the peak
time of maximum rainfall
is in the afternoon.” The
study found that compared
with the previous decade,
the peak time of maximum
rainfall in the Indo-Ganget-
ic Plain has advanced by
two-four hours, while in
the west-central region,
the peak time of maximum
rainfall has been delayed
by one-two hours.

The occurrence and
timing of maximum rain-
fall is influenced by the
changes in the amount of .
aerosols or aerosol load-
ing. “In the case of the In-
do-Gangetic Plain, aerosol
loading is high compared
with the west-central re-
gion. More aerosol loading
leads to early peaking of
rainfall,” says Dr. Subrah-
manyam.

Previous studies have
shown that in polluted

‘conditions, heavy rainfall

peaks earlier, and the max-
imum rainfall peaks ap-
proximately six hours ear-
lier compared to clean
days in Beijing:“Higher ae-
rosol loading may be res-
ponsible for the early peak
rainfall over the Indo-Gan-
getic Plain, while the rela-
tively lower aerosol caus-
ing late peak rainfall oyer
west-central India during
the last decade (2011
2020),” he says.



