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Role of tropical mid-latitude interaction in the genesis
of a monsoon depression - A detailed case study

KSHUDIRAM SAHA

27.B-Road. Maharani Bagh. New Deihi-l 10065. India

and

SU RANJANA SAHA

National Centres fo r Environmental Prediction, Washinglon, D.C.. USA

(Received 9 May 1996. Modifi'd 13 November 1996)

l!1l - 'ltfft ffi ?j llla!&MI ili etrn, -3lll'T1'l\ 'lR'fl nM. 3!'Rl &?Jfi&If.l ill ffiVoIl ili~ 'lI'T

ili !':'l it <fI'I I'l'l s:TfilT'li 'R11ft %Bmii it~-~ m .:mq lIl'R , <Mw! 1!i\ l!lT$i Jfu <:ft!vr TlR
~ ili em it 1Rifl %I 3IWII'ft 'lR'fl nM Jfu 'IW--3Im~l\ll &,)fi&lf.lill <Wi\ it 31"')"lfil>111it<l\
ffift %Jfu~ 'IRlB m ili q;f.l ili 'fA ll1mI ili 1IffiU1~ '!:"f!1ljcl1 'IT'! ili etrn f!ffim: tn
JffilT %I ~ ~ilt:f '<'I it <Wi\ it li<iftro ffi1frq 3iR 'II'.! em ili 31.... iIllfi:till~ ili llili<ii ili 3lItm

qr <Wi\ 1!i\31"')"lfil>111qr <l<ll1!i\ 'It %I~ 3OJ I q)f2~ >fTq 'lW 31m~l\ll 'In'lt ll1mI ili 'IT'ffi ili
~ 31Ui'<R 1!i\ ;;(iq 1!i\ ft<iTi 11\ Il1ifl 1!i\ 'It %~ q.fI 'lR'fl m ili iIllj1J] <:ft!vr dR ?j
<ID",~'i'jcl1 'lR'fl~ 3m S31l %I

A B~"TRACT. During northernsummer, a monsoon stationary wave which maintains 3S (XlI1 or its baroclinic structure
three well-defined troughs. one each in the region of the Arabian sea. the Bay of Bengal and South China sea. frequenlly
interacts with the mid-latitude barocl inic waves which amplify during their eastward passage with profound influence on tbe
development of the~onsoon troughs. "The paperdiscusses themechanism of this wave-wave interaction as sugges ted by tbe
temporal evolution of the thermal and wind fields associated with rbe waves and reports tbe findings of a detailed study of OJ

case of tropical-midlcutude interaction in which rbe development of a monsoon trough led 10 tbe birth of a westward-propa 
gating monsoondepression over SOUlh China

K~) words - Genesis of monsoon depression. Tropical rrad-la ntude interaction. Developrner uof monsoon troughs.

1. Introduction

One of the outstand ing probl ems of tropical mete or

ology is prediction of genesis of monsoon depressions.
Recently. Mak ( 1987) has reviewed some of the theoretical

studies of flow instability , mostly based on quasi -gcos tro

phic theory. whicb have em pbasized the role of barotropic

or baroclinie or combi ned barotropic-barochnic instability

as a plausib le mechanism for growth of a perturbation of the

scale of a monsoon depression in mean monsoon current:
However, it is still unclear as to what identifiable physical
factors get involved in triggering a monsoon depression in
a given synop tic situation. According to Ramage ( 197 1l.

monsoon depressions have a tendency to form on pre-exist
ing monsoon troughs ove r the Bay of Bengal and Sou tb

China sea. BUI the reason as 10 why it shou ld beso bas not

( 159)

been elucidated. Some recent observational studies v.s..
Sah a and Chang 1983. Saha and Saha 1993 a&h. 1996) find

that large-amplitude mid-latitude haroclinic waves fre

quently interact with monsoon depressions with profound
influence on the latter 's intensity and movement through

baroclinie processes. In the present study, we deal with a

case of genesis of a monsoon depression on a monsoon
trough over southern China following the interaction of this

trough with a large-amplitude baroclinic wave in the mid

latitude westerlies. The interaction led to formation of an
extended troughandits eventual fracture into two segments
ina manner suggested in some clas sical studies (fora review
of these studies, see Riehl 1954). II is the cut-off tropi cal

pari of the extended lrougb that eve ntua lly co ncentrated into

a depression. The event occurred during a per iod uf about
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