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Why little Rain over the west and north Arabian Sea and over
and around the West Pakistan heat low during the

Southwest Monsoon Season?
B. K D ESAI

173, SlVa",i ViL'ekalimu/a Road, Vile Parle (11'.,/), Bo"'bay

IRRceit'€d J.1 December 191J·5)
.-\U ~l' R.-\("T. R:\Tna,..,~·8 views end model tu explat n little fain over tbe west ami north Arl\bian Sea ami ev er and

aeound tho WN t Pukh.ta n beat luw have been examined and it i, shown that they cannot he acce pted. The hitherto
f'rt"v8Iellt viewpclm about the same is able to explain olJfl("t\"at ionl'l during the IIOE period with a light modtflcetion R~
eu~g('At('l l h)' Dosei, if one takes into eoneideration fal'ts of weather, dimawJo~' and topography of the Indian
l'IuOOonti nl"nt.

1. ElbUng Ideas

Since the est"bl isl,ment of the India Meteorolo­
gical DeI.~rtment , it has been noticed that in­
spite of the pre,enee of the heat low oyer upper
Sind and th a southw""t Punjab during the south­
WOit mommon season, littl e rain falls OYer and
nCo~rthat area. Why does the moist monsoon air not
flow into t his region of lowest pressure and rise
there, giYing heavy rain! M ter the kite ascents'
upper air datn became available over northwest
India, Simpson (1921) dealt with this important
question in his famous paper and came to the
following conclusions.

The lowest pressure is between Multan and J aco­
babad desert region well within the angle between
H imalayas and th e northwest frontier and Baht­
ehistan hills, and therefore, the air can flow into
it only rrom ea~t- and south ; thi s flow is, however,
small for the gradients arc slight and the main air
stream which eros es the Sind coast subdivides
and goo.,in towards th e central parts of the country
ac ross Rajasthan. Stil l this small amount of
moist air flow into th e heat low would be enough
for s seensional movement of moist air to cause
rain. But (a) th e high temperatures and (b) the
direct ion of upper air currents there, do not allow
rain to occur. The upper air over nort hwest Ind ia
above 2500 ft. blow, from between west and north
off t he high hills of Baluchistan and the northwest
frontier and it is warm and dry, humidity being
very low. Air near ground has high humidity
as it crosses Sind coast, but it warms up consi­
derab ly as it pasws inland from Karachi to J seo­
bahad which hasabou t 5ee higher mean tempera ­
turo than the former and its humidity decreases;
the air oyer the heat low would have to rise about
3000 feet, bcfore condensation can take place,
but before it reaches that height, it has encountered
the npper warmer and drier westerly to northwes­
te rly current with which it mixes and in conse­
quenco no cloud is formed over the region of low
pressure to give rain .

Actual temperatures over land area are not
directly responsible for ascensional currents which
cause rain during the southwest monsoon over
t he I ndian subcontinent; it is the peculiar dis­
tribntion of mountain ranges which forces th e
moist air from west to southwest to ascend and
give ra in (effect of Western Ghats and the Burma
coast mountains) and also deflect it northwestwards
to the East Punjab (effect of tbo Burma coast and
Assam mount ains and the Himalayas) t hrough
Bengal, Bihar and Uttar Pradeeh to th e north
of the axis of t he trough of low prossuro over the
Gangetic plain which (i.e., the axis of the trough)
slopes equatorwards with height lIS a result of
which rain falls to tho south of the trough axi s
at tho surface (Desai 1953, 1965a, 1965b). Actually
over t he region where rain falls, temperatures
are low and where min is prevented temperat ures
are abnormally high; during break in t he rains,
temperatures rife. Thus the trough OVer t he Gange­
tic plain would not appear to be essentially a eonse­
quence of the temperatures but of tbe topographi­
cal features of the country (Petterssen 1953),
although the low over the West Pakist an is due
wholly to higb temperatures.

H it herto the view of the Indian meteorologists
about scanty rainfall during t ho southwest mon­
soon over and around the heat low is based on
Simpson's ideas. The inversion over Karachi
about 3000 feet above t he surface lIS revealed by
the aeroplane ascents and lat er by tho radiosonde
ascents t here, is due to differences in th e therm­
al properties of the lower 0001moist monsoon (de­
flected t rades) and upper warmer drier contine n­
ta l (from Baluchistan and nort hwest frontier side)
air m3SSCS.

2. Ramage', viewpolnl

Ramage (1965,1966) while d iscussing the absence
of rain over the west Arab ian Sea on the basis of
HOE observations according to which the height of
th e base of invers ion over there is about 1'0 to 1'5




