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30-50 day oscillation of monsoon
simple mechanisms

Some
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AHSIRALI . Morphology of )0· 50 day oscillation found in summer mo nsoon in dnfcrcm di rec ucns. diller ­
cut weather pa rameters and at various levels has been discussed. Model studies of these osci llations and their
northward movement in the Indian region are described in this paper by a system of equat ions and their scl u­
tio ns.

1. Inlrodul"l ioll

A 30-50 da y oscillation was first foun d in th e eq ua t­
orial region by M adden and J ulian (197 1). The str uc­
ture or this oscillati on was east-west over turni ngs
in th e eq ua torial longitu de-height plane and th is os­
cillatio n mo ved slowlv eastward s. Dakshinamurti and
Kesha vamurty (1976)' found lar ge power around th e
period of one month in th e zo nal component of
wind over Ind ia . Yasunari (1980) and Sikka and
Gadgil ( 1980) have found simila r northward movement
in satellite cloudiness. Krishnamurti and Subrahmanyam
(1982) found a 30-50 da y oscilla tion and its northward
movement in the zonal component or wind in the
Ind ian region. Sim ila r eastwa rd propagation has been
found in satellite OLR da ta by Lau and Ch an (1986 a).
Kastu re and Keshava murty (1987) studied the 30-50
day oscillat ion a nd found tha t it extends throughout
the troposphere an d has a slo w northward movement
and also has so me intera nn ua l variability. Knutson et al.
(1986) have also stu d ied the 30-50 day oscilla t io n
with sa tellite OLR da ta and 200 mb winds,

In Webster and Chou's (1980) simple model sho rter
period active a nd break cycles ha ve been reproduced
but not the longer 30-50 day osc illa tion. Ch ang (1977)
using linear theory and large damping suggested th at
this oscillat ion may be an atmos pheric Kelvin wave .
Lau a nd Pcng (1987) have given a linea r theory of the
eastward moving 30-50 day mode and expla ined that
it is due to mo bile wave-CISK. Kcsh avarnurty (1986)
introduced an equatoria l heat source in as-level adia­
batic globa l spectra l mod el. They o bta ined a fast
eastward moving Kelvin wave with a 2· layer structure
but with a peri od of 9 days. Ho wever. when the model
o utput was low pa ss filte red th ey obtained low frequ­
ency osci llation s in the t ime scale of 25-50 days. Kas­
ture et al. ( 1988) intro d ucted Lau' s wave -C lS k for m­
ulat ion in this model and found an eastward pro pagat­
ing moist Kelvin wave with a sca le of wave number

one and wit h a period o f 25 day s. This has a two'
laye r struct ure in the verti ca l a nd resembles th e o bscr­
ved 30-50 da y mode. Kcshava murtycr al. ( 1986, 1988)
also studied th e northward propagatio n of th e 30-50
day mode in th e Indian region using simplified eq ua­
tions and semi-a na lytica l techn iques.

Hendo n (198 8) obtained low frequency eastward mo v­
ing wave in a tw o-level model includ ing wave-C IS K.
Several other a uthors hav e a lso st udie d this os ci lla t io n
wit h simpler modelr,
2. ~forphol~' cf the 30 ·50 dol) o\Cilla lion

The low frequency subseasona l variability can be seen
in th e time serics of rainfall over centr a l India as in 1965
a nd 1967 (from Fig. 4, Kasture a nd Kcshavarnnrtv 1987).
The long period of poor ra infall during 2-18 "A ugust
1965 is a typical break monsoon epoch. The time series
o f vort icity over east cent ra l Ind ia also sho w sim ilar
fea tures (from Fig. 5. K asture and Keshavarnurty 1987) .
There IS a good correspondence be twee n the time ser­
ies of vor ticity and rainfal l. Period s of small or neg­
a t ive vorticity correspond to periods o f poor rainfall
or breaks . Periods or large positive vorticity correspond
to periods of active monsoon or higher than nor mal
ra infall. -

Composite pentad anomalies Juring active 1110n)00n
and during breaks also bring o ut this low frequency
variability. During active monsoo n w~ see an anomaly
east-west trough formin g over Penin sular India and
marching slow ly northwards. During breaks. on th e
other han~ . we have a.n east-we st anomaly ridge forming
over Pen insular 10I.1.Ia {and eastwa rd s) and movi ng
slo wly northwards.

Fig . I shows the power spectra of II -co mponent o f \,... ind
at Nagpur at the standard levels dur ing the mo nsoon
season of 1975 (from Kasture and Kcshu va muny 1987).
We see la rge power in the peri od range of 30 -40 days.
Fig. 2 (fron. Kastu re a nd Keshuvumurty 1987) ' hows
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