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ABNORMALLY HEAVY RAINFALL IN INDIA — TEMPERATURE

INVERSIONS IN TROPICAL AIR MASSES

S. L. MALURKAR
(Poona 5)

THE frequency of heavy rain in 24 hours, in

the course of mnearly 30 years have been
published.! Occasions when more than 10” of
rain fell in 24 hours have also been recorded.2:3
The data are based on observations taken at
nearly 3,000 provincial rain-gauge stations dis-
tributed over India. It is of interest even to
attempt a tentative explanation of such rain-
falls and their distribution. An analysis of
10” or more in 24 hours, récorded over such
a long period is hardly likely to lead to an
casy solution, and becomes theoretically un-
wiecldy., It is possible, however, to raise the
limit  of rain above which one has to consider.
The places recording 15”7 or more in 24 hours
were noted on a large map of India (scale 1" =
32 miles). The distribution of places where
these abnormal amounts fell has a definite
scatter leaving out of account some individual
stations. The scatter could be broadly group-
od under (a) East Gujarat near about the Gulf
of Cambay, (b) South Assam near the Cachar
Valley, 1o a lesser extent, (c) near the Circars
and Coromandel Coasts, and finally, (d) the
individual stations. It looked obvious that
data in regions (a) and (b) would help, by
analogy, to explain the instances under (c)
and (d).

As (ttze data refer to an extended series of
years over fairly well-distributed rain gauge
stations, the conclusions drawn from them
would be generally valid.

East Gujarat is well north of the Western

Ghats. The places that have had a record of
heavy rain near the Ghats _are Igatpuri
(about 80 miles EN.E. of Bombay) and

Malcolmpeth (Satara District.). Some of thﬁ
rainiest places in Mysore hardly touch 10
in 24 hours.
Western Ghats decreases northwards. The
rain, therefore, cannot be explained merely by
Orography. Similarly, in N.E. India and Burma,
one would have expected. that the higher, level
stations along the’ Arakan Yomas, which are
in the path of the monsoon winds, would show
instances of very heavy rain.as in South Assam.

The average height of the

Kanpetlet (Lat. 21° 10" N, Long. 93° 59’ E.;
ht. 6,322 ft.) though considerably higher than
Cherapunji (4,309 ft.) has not recorded even
as heavy a rainfall. : :

The heavy rains at Cherapunji mostly occur
when the monsoon over North India, i.e., west
of Cherapunji, is relatively weak.

Abnormally heavy rain occurs in and near
East Gujarat associated with a depression to
the east of the place. It is commonly observed
that abnormally heavy rain occurs when a de-
pression is almost filling up. When abnormally
heavy rain fell in East Gujarat and S.E. Raj-
putana, the monsoon depression which had
caused the abnormal rain did not travel much
further west,* i.e.,, the monsoon to the west.of
Gujarat and S.E. Rajputana would be weak.
This shows the analogy in the case of South
Assam. ;

For the formation of a tropical depression
in the monsoon and non-monsoon months it is
necessary to have three air masses:% (a) Em—
Equatorial Maritime air which come from the
other side of the equator—it can be made easi-
ly unstable and gives rise to thunderstorms ;
(b) Tr—a mixed Transitional air whose ulti-
mate origins are the high pressure areas of the
North Pacific and the North Asiatic continents.
It flows along the displaced “N.E. Trades”.
Though this air is hot and moist and becomes
more so in its travel in the S.W.-monsoon due
to its equator-ward motion, it gains in stability
along its path (except perhaps when very near
the equator and when about to cross to the
other side) ; and (c¢) Tc—Tropical Continental
air, a dry hot air. .

A tropical depression fills up or-recurves to
a northeasterly direction when the supply of
Em is cut off6 and behaves like an extra-tropi-
cal depression with only two sectors. The

_extra-tropical disturbances are more or less

active as the “N.E. Trades” feed into it or
move away from it. The recurved tropical
depression is an extreme case of the- “N.E.
Trades” feeding into an extra-iropical depres-
sion.” :






