
MAUS .\~t 51. I (January 2()()l)). 1-1(,

551.553.21 : 55 1.5i5 .12

On the onset of summer monsoon over India in relation to interactions of the
monsoon sta tionary wave with transient baroclinic waves leading to

monsoon cyclogenesis

KSHUDIRAM SAHA

27, B-Road, Maharani-Bagh. New Delhi, India

and

SURANJANA SAHA

Environmental Modeling Centre, NCEPINOAA, U.S.A

(Received I April 1998. Modifi ed / December / 999)

"l!R • 'lffiI >'i "1 Gj ilil",11 'lffifI ~ "rim 3!'I'lT~ ~ 3!A ~~ WWlT ili1~

3l'mR l1mlT 1J1l1 ~ 3fR >n< ~ 1J1l1 ~ f.l; W<l-~ 0J1ll>I~~ QiR1JJ iffi w.. >'i m <rr<ft
3lll'1T4l 'lffifI <1< ' 1Iq f<:I ~ "ffi<RT 3fR 12llI"jffi" ~ ~ Wit! ~ I >n< 3lll'1T4l 'lffifI <1 <'1Iq f<:I~
~~ w.. '" m <rr<ft 'lfi'qIft 3fR 'j;'ff ir'lT3i'i >'i i3<'rn ~ 'l8 f<\~ ~ m Ol 3l...r''"4fi'hql qml\

~ I 'lffiI >'i 'lffifI ili1 "rim 3l'lllT~ '" 3lT'l1 ~ lriliR ,) 11ili" ,..m ili1 ~~ 'l><"t qr<ll .-'f
'lffifI ir'lT3i'i ~ tm"'R flr<;r;l 3l'lllT ~ "1~ 'lr'l 'l< f.M ili«I1 ~ I ~~ 'lffifI
ir'lT3i'i >'i m 'l8 3l'lGJii'i ~ QiR1JJ 'lffifI "rim 3!T Ullt1T ~ 3!T1 : ~ 3l'mR >'i ~ f<\wn ili1 iJ<'ffl
'l><"t <rr<ft qIHt,n iii fll;m 3fR f<\wn ~ flrilirn 3fR \J1illl lJfi'I ili1~~ l1mlT 1J1l1 ~ I

ABSTRACT. The important problem of the early or late onset of summer monsoon over India is addressed in the
present study and found 10 be related to lhe structure and behaviour of a monsoon statiOfW)' wave thai forms over the
region due to land-sea thermal con lraSt and interacts with travelling wave disturban ces in the westerlies and the eas terlies
associated with the subtropica l belt over Asia. Depending upon the type of coupling and decoupling that occurs between
the interactin g waves. monsoon advances towards India either slowly or speedily. Since northward-propagating monsoon
depressions arc found to accelerate the onset processes. the study carries out a detailed analysis of the interaction
processes which give rise to such disturbances and determine their devetopmem and movement.

Key words - Onset of summer monsoon, Tropical-mid latitude interact ions. Developments and movement of
monsoon depression.

I. Introdu ction

Monsoon rainfall is vitally important for crop
production in India and other countries of Southeast Asia.
However, as records testify ( e.g., Ananthakrishnan et al.,
1968; Rao, 1976; Moo ley and Shukla, 1987), the coming
of monsoon al a place in any year is seldom at the
expected norma l date of onset worked out by the India
Meteorological Department (IMD, 1943) on the basis of
the rainfall record of that p lace. In fact, the actual date
may vary from the norm al date by several days or weeks.
For example, in 1996, monsoon arrived before normal
date over the northwe stern parts of the country, was more
or less on time ove r the Arabian sea and the west coast of
India but arrived nearly two weeks late ove r the Bay of

( 1 )

Bengal and adjoining northeaster n parts of India (Fig. I) .
The dales were estimated main ly on the basis of the firs:
burst or incidence of sustained rainfall of the season,
though other assoc iated features, such as sudde n drop in
air temperature and increase in humidity at surface and
appearance of thick cloud bands overhead as observed by
satellites were also taken into consideration.

Litt le defin ite is known or documented regarding the
factor(s) that might be responsible for early or late onset
of monsoon, though it is generally believed that monsoon
is ushered into India by the northward advance of the
equatorial trough of low pressure or its assoc iated upper
tropospheric ridge of high pressure, which generall y
follows the seasonal movement of the sun. Direct or
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