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Interaction between lower and upper tropical tropospheres
during the southwest monsoon season over India
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ARS1'RACT. Raman and ltall1all.thlln ·II I1U~C8tion t het latent heat re1eAilOt1 by "c'CQl'>Cp\ive clc udineee ami OOpiOU8
prec ipitation " 111)00(1" up up per troIM)!l.phl·r itl win..L! over tho WI.'ISt coa,gt of India. du ring tho eonthwcst m onsoon ill
nut borne out h~' observat iona l evidence. TIl('ir ptopo~.itiun i" sho wn to sup port ra ther th an eont rsdlc t Kote-waram's
hypothesis rt'glll'ding UPIJet tropospheri c l'w.tcrliP8 and the eoutbweet moIUlOOD acth' it:,," along th e west coalll of India.
The influence of thc~ ces terliee on tho Oll~·t of monsoon over Kerala i" illustrated for tho .rear 1001.68.
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1. Introduction

Raman and Ramanathan (1964) have stateel
that theire is a "l"i~nificant contribution to th e
upp er level (flow) patterns by precipitation in the
lower troposphere" during the southwest monsoon
season over Ind ia. According to them , thi s contri
bution " probab ly results from the release of large
amounts of latent heat from excessive cloudiness al111
copious procipitat ious't.This idea has also attract
ed other workers at t he I nternat ional Meteoro
logical Centre during the I nternat ional Indian
Ocaan Expedition (1963-65), e.g., Ramage (1963),
Miller and Keshavnmurthy (196i). Their attempt
appears to be meant to disprove all earlier hy
pothesi, suggested by Kotes wara m (195 ) that
the upper tropospheric easterly jet, may activate
the burst of the southwest monsoon over India,
rather than be act ivated by it . In this st udv, tile
facta and fi"'llles given by Raman and Hamau;'tban
are shown to support, instead of contradict, Kotes
wnram's hypothesis, Observational evid ence during
the years 1961·68 is also presented in support of
thi s hypothesis,

2. Lalenl heal aDd If. disposal

Haman and Ramanathan (1964) attribute th e
stren,,<thelling of the upper level easterly winds
observed by them, after heavy ra ins have occnrred
at a given location or region, to the release of lutcut
heat by cloudin ess and 'precipita tion' . It is
indi sputable that latent heat of condensation
released by water clouds and that of fusion re
leased by ice clouds may warm the middle and
upper troposphere by convective and udvective
processes, although the same processes warming
the lower troposphere also (say, abov e ioo mb)
ca nnot be ruled out. The nrea "vhere such warm
ing becomes effective will not always be where the
release has occurred, This largely depends UpOIl

the prevailing winds which wonld advect th e re
leased heat downstream. The authors, however,
~uggest that thi s extra input of heat energy iR
converted, during the course of the next 24
"ours Oil a synoptic scale unrl hul] to one mont"
on n climatological scale, into the kinetic energy
11., evidenced by the strengthening of up per level
winds noticed hy t hem over a sta tion or region,
where heavy prooipite ton hus already occurred .
The followill~ poin ts, however, do nut support
their contention,

(a) Raman and Ramauathau apI""" to envi
sage lifting up of the pressure snrface leading
to the development of II transient high pre
ssure in the upper levels over the region
of release of latent heat. Rut , how transi
ent such development could be is better
understood from its converse in the lower t ro
posphere. For example, surface highs built
up by cold downdrafts in th e area of widespread
thunderstorms are wiped out in a matter of hou rs
without influencing the low level wind circulation
to any recognisable extent. If this was 1I0t the
case in the higher levels also, heavy rainfall regions
during th e monsoon season with copious release
of Intent heat would have drastically modified
the monsoon circulat ions over I ndia for short
or long periods.

(b) An assessmen t of net avai labl e latent heat
released by clouds is rather complicat ed. One has
to reckon with warm clouds, cold clouds and those
having the same temperature as th e environment
havin g moist adiabatic lapse rate. Loss of latent
heat by evaporation of falling precipitation , dissi
pation of clouds and entrainment of relat ively
cooler env ironmental air has ab o to he taken into
account. Assumi ll~ that there is net aruount of
lat ent heat ava ilable for wunuiug the atmosphere
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