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Circulation over India and neighbourhood during the
Southwest Monsoon season

n. N. DESAI

17.1, Swami ViveJ"" "' nda Rood, Vile P",le (IVe. I', lJ",n'J"y

(R"" eiv~ 16 N tJ''CIlWe T 1[165)

AIlST ltACT. A survey hee boon made ofclroulat lonove r I ndia and neighbo urhood &8 rep resented by etrcem­
I:nctl aUl, I)'lj jH hy (litTt'l"('nt authors Ior J ul.v uud of th o tl ulor iclf put forward by d ifferent workers a bout t ho
southwest monsoon I.l\k j'I!{ [uto QCllltl jll,·r-at jnll tho 1I0E ob~rvatiol\ll on~r t ho Arabi an Sen eJlllf,wtll of weather,
clirnntoJugy end orographi c (catlln'1Iof the country. It h. shown thAt tho claim oCth o expoecute of etreamlincs
a.rml)·sis regarding its urllity in day-to-day f()nlCl~ti llg IUW6 to Otl troa.tod with coustdcrablc rese rve 8S tlw samll
.lues not give a.-lofludtc Importance to Wl'ngraphiClt.1 foatun-II "hid, playa vita l role in tho (a) production of rainIall
bcstdce oonvcrgcnco audupglldc A<'tj oU, (h, mo- Iiflcet ton of tho proporttee of t ho air D11L8ll(' 1IJ Involved and (e)
fldiootion of t he ai r Ml n 'lI Uli which contelbutee lJ ign i6 C'J\ntly in making the Iudlan southwest. monsoon a sdf.
tHlataining lIy&tc nl in the lo..n~r levels of t he anuoephere . The Il i~ni ficaltt J".,·ers " 'ouM appear to be frout th lt surface
upto about 500 m b: th o postt fon of the part itiun at 9 and 12 km between tho middle latitudca wester lies awl th o
raaterlie8 to their south remains awut. th o sant o in tho J uly "mean" and in • active" RIllI II break" monsoon
condit loue.

r, Introduction

I ndia is essent ially an l1grielllt um l eotlnt ry a nti
its prospe rity depends upon rai ns. ~Io~t of t his ra in
fulls during the southwest monsoon seuson. Failure
of ra ins in a ny pnrt ieu lur pllrt of th e count ry a ffects
not only production of food hu t, also of electricit y
from th o various hydro-electric proj l~et ~ which
enublcs to run ma ny ind ust ries. As n result of t he
impor tauce of ruins during the. sout hwest monsoon
season, numerous workers bot h I ud iun tl. nd
fomign have given attention to study t he circula­
tion patterns over India and ncighlnurhood with
n v iew to understand th o mechauism of the mon ­
soon, p.art icullirly forcca~ti l1g ra infal l und wea th er
for shipping and aviation.

2. Some facts of weath er and climatology durin g the south­
west monsoon season and the role of topography of tbe
subcontlnent

It has hitherto been considered that the rainfall
over ' ndia d uring the sout hwest monsoon seaso n
J uno to September , is caused hy the a rrival over the
country of th e defleoted southeast trades fro m t he
sout hern hemisphere a nd Hmt th o orographic
features of t he cou nt ry . i.e., t ile W·(',..stern Ghats , the
Eastern Gltnt !o1 , t he lllotlllt a in!o1 on tho llurll111 coa~t,
t he Assam hills, the H imula.ya s a nd the mounta ins
in t he uorthwe:-;t fronti er of t he subcont inent, play
un illllJOrt.l.l nt roh~ in th e distributi on nud inte n$ity
of rainfall (Simp_on 1921).

Ba nerji (1930, 1931) h"" consiuered t he efTtd of
topogrnphy Oil th o configura t ion of isohars aut1 t ho
st rt'" m Bow. The "" ,t low o,""r West Pakixt.. n dur­
ing the monsoon S<'l1.son would he further wc.",t if
tile Illmlllta;ns iu the uorthwest amI the H imalayas
were not there ; t he trough of low ovt~r the Gangetic
valley wou lunot come into exiswnee if the Wesleru

Ghuts , the Burma. and Assnm mount ains a nd t he
Hi malayas were not there.

On t he basis of dar.. IIf upper a ir collected over
India uud thu neighbour ing count ries, t ho monsoon
current was genera lly consalered to he 4 to n km
deep (11111;" met . Del" 191 :1, 1915).

Pctterasen (1!l53) has considered tho dvruumcs of
t.he India n sout hwest monsoon . lie has ~tatca t hat
while pert II rbat ions on t he monsoon are qu ito
important from tho point of view of its vil.garic.'i
from year-to-year with reference to rai nfa ll, one
has to consider th e creation of vort icity by thermal
proccH....es a mi its bala ncing by fr ict ional di ssipa t ion
"nd expor t particular ly do wnwind to the n ay of
Benga l. for rt".l ising the steady state of the mon­
soon; the resulting la rge scale cyclonic system will
create antI ma intain a n a rea of low pressure in t he
lower levels over tho I ndia n subconti nent.. India is
to t-he south of the westerly jet streum und t he
vorticity decreases with eleva t ion, bu t the jct is
not a l'"rt of t he monsoon itself. Further, t he mocha­
nienl influence of the orographic features of the sub­
cont inent ha ve to be given du e weigh t , ns frio­
tio nul force will aetaga;nst the 1lI0t ion .

The bnlk of t he import of a ir into In<1ia <lurin;.: the
Konthwc.-st monsoon season L'I across th e 'Ve~lcrn

Gha,tKwith a~ccnding motioll Oil t he wCloit crn slope
aIHI dcsccmling motion 0 11 t he e.tlstcrn slope; n. small
portiou enters uirtd intQ the n ay. sont h of about
Lat. SON. Allowing th e mod ifyi ng influence of
frict ion on vort icity, the net resul t will be a
r idgo of a nt.icyclonic vorticity over tho Ghats
with l.l ::tradua l <:hangc to a max imum of
cyc lonic re1~ t- ive vorti city furthe r to t he cast a Ut I
a l"" to t he nor th of the northern shoulder of t he
Ghats . The Arakan hills to sOllie extent (sullie of tho












