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Role of mountains in the development of the Indian
summer monsoon circulation and the associated weather
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ABSTRACf. Some special features of the Indian summer monsoon mentioned by Hah n and Manabe (l 975) in
their model simulated with mountains are discussed with reference to the model for surface layers given by Banerji
(1930 a and b) while takin g into acco unt the effect of moun tain ranges on the a ir flow and configura tion of isobars
0 11 the basis of the rmo-dy namical and hydrodynarnical consideration and the experience of the a utho r fo r liny
years abo ut the facts of weather.

It is observed that the lower monsoon circulation and the upper tropospheric circulation developed indepe nden t.
Iy, The barriers to the west o f the east coa st of Africa are respon sible for the deflection of the south-eas t trades nor th
( 0 nort heastward acro ss the equator under the influence of the heat low (loca tion influenced by barrie rs) over
south Pakistanan d the monsoou trough circulat ion in thelevels upt nabout6(X) mb which is set up due 10 the influence
of the moun tains on the Indian sub-continent.

The westerlyjet is not a part of the monsooncircu latio n and its shift from the south to the north of Tibet need not
necessarily coincide with the onset of the monsoon.
. There would no t a ppear any cause and clfect relatio n between the development and strength of eas terly je t
and the onse t and perfor mance of the monsoon in terms of ra infall.

The low level jet is embedded in the monsoon current and is noticed even to the east of Madagascar and in the
western Indian Ocean and the adjo ining parts of eastern coasta l areas of Africa (Findlater 1969 a and b) and would
not appear to be developing due to up welling of water off the Somalia coast which has led to its being named Som alia
jet (Bunker 1965).

T he seasonal ra infall em be understood on the basis orinfl;!:n:,;of mountain s, alt hough proximity orme tracks
followed by th ~ depresxio.ts while moving weu (0 northwc stwards fro n t h~ north B1Yof Bengal, increase, theamount
of rainfall. Small amo unts of rainfal l over the no rth NcBt of th: sub-coaumnt would appear to be du e to a bsence of
barriers over thecoast extending From Karachi in Pakistan to veraval in G Jjarat (In Jia )and th: presence of low level
inversion du e to spreading of relatively warm er drie r air between about I and 3 km from the Baluchistan plateau
side over the lower cool moist monsoon air. There is no If e l over th: mons oon trough area up to a bou l60J rob once
the monsoon isestablished. ' Breaks' in monsoon rain would appear to be associated with th: high pressure an omal ies
over the monsoon trough area and the adjoi ning area to th: south which prevent the southern hemisph eric air from
being drawn to the west coast of India.

1. Introdu ction

In their paper, Hah n a nd Manabe ( 1975) have
co nsidered models with and without mo untains
to simulate the south Asian mon soon to understa nd
the effect of mounta ins on the same and compa re
the actual condi t ions preva iling at the li me with
those ind icated by the mod els. Th ey have a lso
sla ted in what respect their model with mou ntains
does not explain full y some of the conditi on s no ticed
during the period . Rao (1976) has point ed out some
of the sho rtcomings in Iheir mod el. In the presen t
paper it is propose.. to mention some of the
import an t co nclusion s arrived at by Ranerj i ( 1930
a and b) in his two im portant papers dealin g with
the influence of mountains on the ai r mo tion and
the configuration of the isobars on Ihe basis of
thermodynamical and hydrodynam ical con sidera­
tions as well as 10 consider the results brou ght
out by mode l of Hahn and Manabe (1975) wilh the

mountains in Ihe light of experience of the author
of the mo nsoo n weather extend ing over 50 yea rs
to enable theoret ician s to dec ide in what rnanne;
their model s sho uld be modi fied 10 simulate the
Ind ian s~mmer ~onsoon . circulatio n, so that they
can expla in most, if not a ll. the facts of observations
abo ut the sa me.

2. Dlscus sion

(i) tnfluence of mountains 0 1/ the airflow

In Figs. ! and 2 are given the topographical maps
of the Indian area a nd eas tern Africa and neigh.
bou rhood respectively a nd in Fig. 3 are shown the

. mountain barriers considered by Banerji in his
1I~0 pap ers r~fer~ed to above. On comparing Fig . I
WIth FIg. 3, ,t WIll appea r that Banerj i has consi­
dered - (~) the Western Ghats, (b) the hills on the
Tenn assarian coast, (c) the mo untai ns on the
Ara kan coast joi ning up with the Himalaya s in

• This paper was prepared by Dr. Desai, abo ut a month before his demise on 23 June 1978.
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