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Power spectra of large-scale disturbances of the Indian
southwest monsoon
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AU:''TIlAGT. TIll'period , wavelength and vertlcal et rncturo lIe th e diff't"n"nt t)l)Mol of monsoon d ilit Ut ban ('t"8 h"w'
bt,.·" ~l Utl i('t l L.r 8111'1)'lng 111(' techn ique of IKnH'r er.d erflNl spectrum lu.alyllh. to wind data OY('r the I nd ian region .

Tlu.· II!M'ct ra of the mr-rjdiona l eompouout lie wind ebo w do minant l l('akfl around 15 ·20 daye and ."i.6 ( 8)"11 in th e
lo wer lropolll)lwn."a nd 7-11tlaJIl in the midr lk- allli lIJ lpt'r t ropoe pherea. ')'ht'tl(· arc ebown to correspond to )010"11
monsoon di sturbances,
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1. Introduction

'rite dist urballet'S of the monsoon like monsoon
lows :1Iul depression- }UW (' been stud it'd extensively
by syn optic methods. The structure of monsoon
depro-sions was studi..1 I,y De811i (1918). awl
Kotcswaram and George (1960) . A s' atisli eal
study of the frt~ (I\H'IW)' of depressious in the It ay of
Heugal was ninde by Rae and J ayaraman (19G8).
Tho frequency of occurrence und tracks of these
depressions were st ud ied by Ananthakrishnan
(1961).

More recently the t echnique of pO\\er a nd cross
!'i l'crtnull analysis is bci n(~ applied increasingly to
study the struct ure of tropical disturl .anccs , A
prel iminary !'it lllly of the periodicities of the v and
tt components of the wind at some Pacific stations
was made by Hosvnthn l (1960,. Yunni ct 0/.(1968)
made an extensive st udy of the power and cros."'-fl.pe
et ra of the V com ponent of wind at Pacific stations.
Th ey found a peak around 4 days in the lower t ro
pospherecorresponding to easterly waves whose
sca le was foun d t o he about 6000 km, They also
found large spectra l density around 4-5 dnys in the
upper troposphere and lower stratosp here COnes
pending to westward moving waves of scale 10,000
kui. Wallace and Chang (1969) studi..1 the spectra
of v and u components, surface pres.'mre, tempe
rature and relative humidity of t ropical stations in
the lower troposphere. They found easterly wav es
with periods of 4-5 days and horizont al wave
length of 3000 kill. planetary sca le pres-sure fluc
tuations wi th period a round 4 day s and lew
frequ ency oscillations with periods !,'1'f'ater tha n
10days in the 1t component with wavelength of the
ord er of 10.000 km , Aunnth akrishnan and Kosha
vamurty (1970) found la rge spectrul density in
periods longer than 10 days in the u component
aud su rface pre ssure departure (from normal) an d
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one week period in 1'," and sufnce pressure at Indian
stations during the southwest monsoon period.

In thi s pllper we study t he periods and hori
zontal and vortienl structure of monsoon perturba
tions hy npplying power fi nd cross spectrum ana ly
sis techniques to wi nd data of Indian stations
during the sout hwest monsoon season.

2. Data and computatio ns

The time series of t he tI component of wind of
the seven stations shown in Table I have been
ana lysed for the sout hwest monsoon season of
IOG7. This was B normal monsoon season. The
data have hcell analysed at standa rd levels, i.e.,
0 '9.1 · 5, 3 ' 0. 6 '0, 9 ·0 and 12 km. At Calcutta 11

greater vertical resolu tion has been u8CC.l as in
d icated in Ta ble J.

Th e met hod of power spectrum ana lysis lms been
deal t with extensively by B1ackmann and Tuckey
(1958). 'Ihc met hod followed here is mainly bnsed
on the formulation in ]J'MO TcclmiC<lI Nole
No. 79 (1966). For cross spectnuu ana lysis we have
e. sont ially followed th c method of Munk a aI.
(1959) and Mar uyama (1968).

Tho length of the record in our case is 120 0],
servut ions (one observation daily] . The ma ximum
lag used generall y is 30 so th at th e frequ ency (k)
refers to cycles in 60 days and the period
P= 60jk days .

No at tempt, has been made to remove the longer
cyc le" b)" weighted averaging. "s the length of th e
record would be considerably reduced; and t here is
no point in taking a longer period as the character
oftho di sturbnuces would be differen t if We ext end
ed the period beyond the monsoon season.

Mis-sing data ha ve been filled by linear interpola
tio n. Where th e number of missing data was large,
















