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Monsoon variabilit y in relat ion to equatorial trough
activity ove r Indian and West Pacific Oceans
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\ AB ST R AC T. Variability or Ind ia n monsoon rainfall has been examined in relatio n to the con vec tive
activity of t he eq uat or ia l tro ugh o ver the Indian Ocean and the Pacific Ocean west of the Interna tion al Dat e' Line.
II is found that rhccyclogencsis uro pical cyclones} ncar Ill: West Pacific equatoria l trough is closely re lated to t hi..
variabi lity through a sec-sa w In convccu on between this ocean basin and north India n Ocea n. with period in the
range 30.50 days. SST anomalies over nort h India n O ':~Jn and W~5t Pacific O':~Jn can cause variab ility of the
date of on set o f monsoon and also the quant um of mons oon rainfall over In dia thro ugh the 30.50 day II1 J J ~ .
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t . Introduction

Monso on has lar g: int eran nua l variabi lh y (0 in
th~ q uantu m of monsoon rai nfall over Ind ia fro m
I J un e to 30 Septemb er an d (ii) in th: dat e o f onset o f
mo nsoo n ra ins . Monsoon has a lso la rg: in t rus zasonal
variability. Active-brea k cycle wa s know n since long.
During th e lust d zcad ; there have been many studic­
on th e 30 ·50 day mo d e of the monsoon . In thi s paper
these va ria bi liti es a re exa mined in re lation to th : co n­
vcc tive act ivity assoc ia ted with th .: Equator ial T rough
(ET) in th e Ind ian Oc.:a11 and it' th ;: Pacific Oea11 west
of th e lnt crnationul Da te Line,
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2 .1. The climato logical d at e' of nn ,.:t o r monsoon
o ver th e so uthernmost Suuc o f Ind ia . Kcru la ( MOKJ.
is close 10 I Ju ne. Over the last 100 v nu-s monsoon
o nse t da tes have varied fro m II Mav in i9 U\ to IXJune
in 1972. Examination of th e Sea Surfac ,: T cmpcrutu re
(SST) data has shown th a t beginning in:arly April.
tro pical nort h Ind ian Oc ean and adjoining West Pacifi c
warms rapidly in the annual cycle and by th e end of
May, a la rge oceanic area 1'1'0111 a bout 60 E to 120 E
north of th e eq uator attain tempera tures abo ve 30 - C,
wh ich becomes th e warmest t ropica l oc ean ar ea then.
La rge rnoi stu. e conve rgence will t hen result o ver this
warmest ocea n :'11ca. which in turn builds tip a h uge
hea t so urce in th e tr o posphe re OV CI' south Asia. maki ng
large cha nges in the temperatur e and wind fi elds.
This scenario fits in ( 0 the de script ion o f th e onset of
m onsoon. A fter t his even t uorth Indian Oc ean is coo led

by th e stro ng mon soo n westerl ies a nd fro m Ju ne to
Se ptember the clima to log ica l warmest a bo ut 29 J C
ocean area is found between 110' E and 160' E. Fig. I
gives the SST isot herms ov er the area d uring. May
as an average fo r tho pe riod 196 1-1970.

2.2. Fig . 2 taken fro m J osep h a nd 1'i1 la i ( 1987)
sho ws co m posite SST (Volun tary Observing FI ,:~ t

data) over 5-d;;:gr~: la t itude-lo ngu ude sq uares for th e
week just be fo re the wee k conta ini ng MOK during the
period 196 1 10 1972. The previo us week a lso shows
high SST ov er cast c ent ra l Ara bian Sea . This is the
place where ' O nset Vortex' hcruld ing M OK genera lly
forms. -

2.3. Anauthukrishna n a nd So ma n (1988) hav e derived
da les of MO K fo r each year of the period 190 1 to 1980
usi ng rai nfa ll da ta an d well defined crite ria fo r th e
mo nsoon o nset. For so ulh Kerala thev used mea n
dai ly rai nfa ll der ived fro m a netw o rk of 44 ra inga uge
' la tions . Th e decad e 190 1· 1910 had a mean dat e of
MOK of 4 J une wh ile for the decad e 1951- 1960 it
was 24 May. It is int eresting to n ote that th e decade
1951- 19(>0 had the highest SST in th e ET reg io n o f
th e nort h Ind ian Ocean du ring th e period and the d ecad e
190 1-1910, the lowest (Shukla 1987).

2.4. Ta ble I shows the decada l mean of M OK (south
Kerala ) fo r th e period 190 1-1980. using o nse t da tes
as derived by Ana nth uki ishn an a nd Soman (/uc. t'il) .
T he clima tic cha nge in th e d at e of MOK during the
c urrent centu ry as may he see n from th e ta ble is very
significa nt. If a ten-yea r moving average is ta ke n th e
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