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A BSTRAl. T. Mall '" feature... llf the inu'a scason al varia tion of'the rr cz over the Ind ian longit udes in the
eunuucr mon soon ind uliing poleward propagati.ms eman ating from o,:cil.n.i": region s and 1f:l\ e r?ing hot h ocean and
land In culmin ate in the Sl' il " \ IIHtl tro ugh hav'.: been simula ted by a modified \ 'Crsionof the \\ ch.stcr modd: 1 he
mechani sm underlying the propagauons in the model in\'lll\'c!lC\l'CS" Ctl ll\" CCII\ C heat ing I ~l !hc poleward sl~lc (.' f
Ihe: convergence / OI1C relativ e Itl the cq ua torwa rd 11111e . and ~~ Il Ilperaleyn land t ~ r ~C~l~ 1 111s differen tial ~rhe" .1ll
the 1110,1c1 from the seasonal gradien t " i rhc convective insta bility a nd nuustu re a.\al l<,th ll lty and h~llcc Ih~ 1I11CINl y
fact or of con vective heat ing which i" th e prod uct of the two fuctors. If the ra ll ll. ofthe Ct)ll\l;'CII\-'C hea ting 10 the
ve rt ic a l a scent in Ica lil) <.11... (1 J~'p.:lHb on the se 1\\0 fac tors. Ihe ob served propagauons cou ld h ~ genera ted by thc
same mcchuni sm.
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I , In tru ductlou

The large-scal e rain rail over the monsoona l regio nv,
a:... over th e rest of t he tropics i:... ;h:...ol.'iated wit h th e
IT C Z. The va riat io n or the: large :... ...a le rai nfall is in ti
mately re lated to t he var iat io n i n th e locat ion and inte,n
s itv of th e IT e Z, Det a iled a na lv... i ... of the :...a tc ll lh:
imager y (in which t he ITe l. aprc~l r~ a-, a IO Il~ t1 ha n~ 0 1

in tc n:-.c 1.:loud ine :-. :... ) Im:-. r\." \ ca lcd thc r il'h :... l r Ul· l ure 0 1 th \."
:m persyno ptic var iat ion ..)1' the ITe Z .. )\ '\."f the Ind ia n
longitudes dur ing th e :... \11111111.:1' Ill(llb l,l ~'n (Sikk a a llli
G adgil 19XO). \Vit h in t hc :> caso na l el1\elo pc. t he vari a
ti on of tht: ITCZ is :...een to he a "'lKcc,,:...io ll o r c\'enh
involving gcncs i ~ , a n ;'ll,: ti vc :... pc ll (which Illay ilw o l\e .a
propag ation in :... pace ) a nd de mi ...e. There a rc tw o
fav ourablc locatio n:... or th e IT e Z over the."e 1011 1! it ud c,,:
o nc ovcr t he sca~o na l trough o n t he heatcd con t inen t,
and another ovcr Ih\." Wa rtH \\-'a tcr... o r th e cq ua to r ia l
Ind ia n Ocean . Th th t he lat itudina l t.1i... trihut io ll o r th e
occ urre lH,:e of th e IT CZ i ... bim oda l \, ith Ihc l Oll \." ll l'
freq ue nt occu rrence ove r th e cont inent and a ...eco nd a ry
lone over t he equa to ria l oc e;'ln, Thc mos t pr om inenl
fea t u re o r th e in tra ...ea ...o na l varia tio n i .... l he po leward
pro pa ga tion of th e IT CZ fW I1l t he eq ua toria l Ind iall
Ocean onto t he hea ted "'Uhco llt in\." l1 t through out
th e summer mo n:...oon ....ea ....o n . The~~ pro p<lgatio n..;
involve IT C Z tra vers ing o ver 20 in lat il ude, co he ren tl y
ovcr a regio n la rger t ha n 30 in lo ngi tu di na l t:xtcnt.
Such a propag ati on dur ing the o n:...cl rha ....c lead .... to th \."
e:...tabli.... hment o f th \." cont inent 'll ITeZ a nd ..ul'h equclll
propagations a t illl crva l:... o f aho ut 40 d ay:... k "ld to its
revival rrom wea k n1On"OOI1 ph it'-\." :-> ,

I'hc po leward propaga t io n of th e clo udband. rai nbe lt
and other feat ure- or the c ircula tion d uring th e o nset
phase ha-, been well do c umented (Ruo 1976) a nd is
unde r... rood ,.I:... th e mode of the truusition Fro nt th e spring
to th e summer pat te rn . Ho weve r, a lt hough the pheno 
mc non of repe.ucd occu rrence o f .... uch propaga tio ns in
th e .... u rn mcr In.. been ... imu lated by We bster a nd C ho u
(19XOj it i:... yet 10 b;:co ;nr1ctcly unde r -ro od. Il lllu :...t be
noted tha t thc (T e Z i:... ...cldum unifo rllll y illlcn~c

t h ro uplto u( i'" 10n:11 e .\ICI11. :"') Ilo p tic :...ca le Jbt urbunccs
an: ge ne ra lly e l1l b\."d d\."d in it. The ob..a veu propa,ga 
lion :... o f the IT C Z o\-cr the Ind ia n longit ude:... a rc o lten
a .... :...ocia tcJ wit h PI 'o p :lgat io l1~ o f thes~ cmhed ded syn op
tic st.·a h: di ... turb: ,\ ce ~ (Sikka a nd G ad gil 1980, hence
for th r..:: ferr cd to a ... SG). Givcn t he propert y of cyclo nic
\ o rtil'c.... 10 move po l\."wmd o ne ma y expect t he ITC Z to
c xhibi t po lewa rd pro pagilt iOlh in o ther part !'o of the
tropics a s well. Ho wc ver. M c13ride (19 83) has sho wn
th a t. \vh ile th e IT C Z o ver A u;;; t ral i'l lt lon gitude s in the
..o uthe rn he l11 b ph crk sumllle r ex hibit :... l'onsidcrable
ll11ctuat io n ... in th e l o ~:a t i ol1, there is no hia s in thc mcr i·
d ional propa ga tio n" in favo ur o f po !t'warJ one~ and no
po leward p ropagation.. of the ty pe ob:-;\."rved over th e
Indi an IOI1!!itudcs in t hc summer monsoon. Thi s
... uggesh lhat t he poleward pro pagati o n" i:... no t an ub i·
q UitOlis fea tu rc of the- in tra :...ea so na l var iatio n o f th e
lTCZ. O n Ihe ot her hand . if th e propag ll io n a rc
a tt ributed to ..; ur fac e hyd rol ogil·..d ret.'ubac ks lWeh~t e r

19X3. G'hwami a nd Shuk la 19X41 whieh ca n o perate
o nly on la nd , there "Iw uld be no propa ga tion s over th e
oec..t1h . O bse rva tion ..; a r~ ;,11 va r iance with th is p ' : .ic·
tion (SG ). T he hyp othesi.. that th e pr opagatio ns a re
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