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'Warm' and 'Cold' Cloud Rain in Calcutta during southwest
monsoon season
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AD.'n H,\ <.:f. On the basi."of filltliul:'.i, b.v TKl.Illr. (If heighb of (olWi of rain-giving cloud s ltn-t Cakutla urea
during 8l1ulh"'Mt lIInl l!Of)Oll -eeeou, Awl nlJtill~ the R~.ocilltl.1 Jll"H'jpitlilinn r....atures ill lli tfl 'n'llf, ill"tan~.
l"StilOtl.t<"lt 11~\'" 11('("11 IIIIU)(" uf t he rc la ti n: t"nll triLutiull l'l ttl th o t\C<IlIo ",'R rainfall Lv ' \\1nn ll' IIn.1 '(~)".r cloulllJ.
The st udy ha'" !JIII""n that. a lthnug:h the percenta ge co ntr ibu tion by wunn r" ill to the 8('890"' " tota l l'l\iufall ill
C"k-uu" ateIi ill higher th an th at over the lIIuI"C continenta l rt-giIJu a round Delhi, the not yield of rniufall Ircur
\\ urur c10uda ill tbis area abo i.'I quite ~1ll1\ 1I .

•

I. Introduction

l'hut fain uft-l 'u falls from wurm rluutl !'f. awl
thut such rain UO,,'I rlt more freqlH..-ntl ~ over nun-it imc
rcgiofi..'i in the t ropics, i:'o\ now n well \'('rifiCtl
f;lct or observutinn. Lit t le f,u~t ll 111 data all'. how­
CVI'l", available till now aH r("gan l~ how mnch ruin
or what Itcn:cnt,a~e of the Hca~OIl'~ ruinfall over a
given locali t y occu rs from wnrm clouds Alpe rt
(1905) d rew attent ion to t his lack of quanti tative
infonna tion relat ive to different areas ill the tropic....
and str s-od the desira bility (If proper rn iu-cloud
census heing carried out. to provide n -quinvl
dependable infonruu iou in this regard, A pluusih lo
estimate of the relutive vieh l of rain from clouds
of three t)1~ -c-uohl JoI t ; a t ifor m. eohl convective
und warm convective clouds WHH :l ttCl11l'lt 'C1. with
refere nce to cloud cou.li tions ill and around Delhi.
on the h,l~iH of ohscrvutinns made bv radar or
rain t~cll:-4 cla!'l~ilil,t[ uueurdhur to t h~' i r vvrrieal
st ructures, th eir ave rego ;1I't}af extents, owl ussu­
oint",l mean rat ..... of JII.'CiJlitat iUlI (Han""", Murty
I'l al. WOO). Theli",l in.,,,, showed that. on the avera­
go, on ly aho ut I ' 811l' r CC' llt o£ rainf all during f'ollth~

wc.~t lnon~Oon KC'I1.':Oll l}(jlmT~ f1'01I1 warm douds,
althou gh the fl'r qlleauy of occnrrt'lICC uf rnin frnm
WUl'lll cloucl~ in. t lH~ iln',l lI rnll llt l Delhi Wt)R 8.<>

high a~ ,11 por t;l'lll, Thi~ \-ery ~1llc11l contrihut ion
hy Wllrm m in at a gin'Jl ~t;lt-iuJl was cOI)~iderrd

to be clue prim.ari1r ttl the vcry limited areal ex­
t('lIt of a warm ellnvecth"f' (lloml :lna it~ re.'iotrictf'fl
lifu period. 111llccu , in ooun:c or tht.' ...lully lIIull'r­
lakOll "t UeU,i (Sri,,,"tav,. "", I K"I',.,r 19(1 )
ou the Ki7.c c1i:.;tril,ntiull..'i (.If raiBlll"Ul'~ ill I'fl'GiJli·
tation uccurring frum the tlu'{'c t)l)(':\ uf cloud.;,
there wa:i nut a ~illglc om:ll~ion du ring Une wholc
DIOIL'300 n ~,L'illll when an overhead wno u. convec­
tive d Olld was Sl11.~1di llg rnin OYer tho observntion
sito d urin g tho period of wMeh from 1000 10 1;00
IS1',

\\ ' j t lt iI vi-w to tilUl iJlg IHit if the w arm rai!u :nll­
t rihut iun U\"l'[ tilt" maritime rozion urotnu] UaI­
'"tl lta j 'l sub-tunt iully g:n~ater· th an that over
Dd Jli rcgiou , the !ihul)' WlIM undert aken, lItiJi~illg

ul! ;\\,,,ila).!ll information ubout cloud fcatul'cl"i .
on th e ha~i~ of Iumrly nLsen ·at joll:-l uunle at Dum
Dum bv th.. :l'~' CIll nular, N,W .J51. Dalll f",·
th ree J1~UIlSt)HJl seasons. l%~ to 19G4, havo been
st udied in this connection .

2. Crilerlon used for classillcatlon or raining clouds

'f lu' c;\tt.'gori:.:ation of clouds under the three
t ypCo'i have 1)(,(,1l made Oil t he ~im}llc and stl'uighl.
forward basis , as be low.

1. The rainill(; «loud llil!i beeu trea ted a," wurm
if tlu- height of top of the l'n...'Gil ,jtatiun cell,
us rtXionl. ·tl hy the rad ar , i'i H·O km or )C)i."i. In
( 'a:-;~'~ wlu-u IlO height determination or the lltl r.
t iculur raiu cel l over or ne..11' stution W,tS made b v
the mdur, the height lta~ been hken a~ l~s~ t 1ti l ~l
n·o k1l1, nllll the dona t l'cateclus warm, Fu rthcr ,
all '....arm rnin ~it ua.tionf> have beell COll,.qiclcl'('l1 nH
mi n f:, lling {row a {'o)ln.>etiYH type cloud, lL'i huth
thcol'cti l'lllly an(l n l~o frolll OUKCI' VlLtioHH, 0( ;OU1'­

r eH Ct' of ft igllificllnt rain from a \\1\ 1'111 Rt rati rorm
d uml i~ rat lH'1' a rare l,henumclloJl.

2. Hllin (,t·lls coYering 1\ limi t l-d area at a. t ime,
and ruaclung ht'ight. 7·n kill llurlulore and gh·hlfJ
S)lOWCTK I ,H~t iug ror a relnti"f·lr ~hort period, n"l1 alJ~
Ic:'\.'" than lllltf an hour, lUI\"f' ll('Cm treated:lN ;I"l.,.).

ciatl,([ with cold COllH-eth"o tY1'e clotlcl~.

a. Ot;c;' L.'i ilJ ll~ uf raiuflill continuing for a rairly
long: 1Jt3riotl, often for one hour and lUUre, uu,] n93O.
dated with 1'1'f..'Cipitntion field covering quite a
wide urea, with tlLe l'£'cort:lCfl he ights of tops of
rnin cell. ; ·0 km or more, hnve h...,,, taken as
occl1.rriugfrom cold st mtifonn clOlldH. Jn most such
efiSC' . min was tuum1 tu he r"lIing silllnllallc'Ous!y
















