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Low frequency oscillat ions in wind and circulation
fields over Ind ia du ring nort hern su mmer monsoon
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AIlSTRAcr. The study presents results of lo w frequency oscillations in zona l and meridional wind and
divergence and vorticity fieldsduringsummer monsoon over India. Harmonic analysis has been adopted for this
purpose to detect prominent periodicities.Strengthof Hadley circulation has been related10 the monsoon rainfall.
Inter-annua l fluctuati ons in the oscillations have been examin ed with the help o f Hovmall er diagrams. The
cont ribution of Kelvin and Rossby waves in the excitation of the oscillations has been discussed. Ro le of eas terly
and westerly anomalies in the establishment of the monsoon and the active-break cycles has been projected,
The vertical struct ure of the cycles has been investigated and plausible explanation offered, particularly on its
lilt and its relation to monsoon act ivity. Possible mechanism on generation, propagation, intensifica tion and
weakening of the oscillations over Indian latitudes has been proposed.

considered from I June to 30 September coverin g a total
of 122 calendar days. Ten da y normals of zonal and
merid ional wind based on1966-1 980 data a rc utilised
to find presence of mo des, ifany in th e normal wind and
circu latio n pattern s. The daily wind a nomal ies were
obtai ned as a departure from th is IO-day normal. Two
wor t years of monsoon fa ilure in India. viz•• 1979 and
1982 and two years (i. e., 1978 and 1983) in which
the rains were exceptio nally boun tiful were selected.
The area under study ext ends fro m 8° to 28° N and
70· to 95° E. T he basic d ata were ex tracted from the
records of Indi a Mete or ological Department, Pune.
Since the aim or th e study is ma inly to exa mine oscilla­
t ions beyond 10 days, rand om noise in the dat a was
removed through 3·day movin g average .

In the analysis o r divergence and relative vorticity o f
the normal wind field , finite differen ce method , o n 2. 5°
x 2.5° gr id poi nts. has been used. Chowdhury et al.
(l988bHound the presence of prom inenI oscillations of
low frequ ency in the rainfall ove r the a rea between 15"
and 20° I and west o f 80oE. In orde r to find out the
difference s in the divergence an d vorticity patterns
in years of contrasting monsoon, and area
close to this area has been considered . Bellam y's
method was used to calculat e these para meter s,
The a rea enclosed by three different tri an gles,
viz.• Bornbay-Hyderabad-Nagpur, Hydera bad -Nagpur-

(,603j

J. Introduction

One of the outstanding characteristics of the
a tmospheric parameters in the tropics is the quasi­
periodic oscillations in 30·60 days which was firs t
identified by Madden & Juli an (1 971). Since then a
I ~rge number of papers have a ppea red in mete orol ogical
Ioterature(Yasunari 1979. 1980, 1981: Si kka and G adgil
1980, etc). Recently Murak am i ' I al. (1984), Kri shnam ur l i
' I al. (1985) . Lau and Chan ( 1986), Chowdhury
et al. (l988a. I988b). Singh and Kripalan i (1985) and De
' I al. (1988) have confirmed that th e sho rt-pe riod cycles
are rather regular and intense over Ind ia during the
northern hemispheric summer an d have northward
propagation.

In the present study, an attem pt has been made to
det':"l possible signa ls in the time scale of 30-60 days
durongsummer mon soon over India . Structur e of osci­
llato ry motions in the zonal and meridional wind and
circ ulation features represented by divergence and
relative vorticity have also been examined . Associat ion
belween these low frequency oscillat ions and active.
break phase of the mon soon has also been explored .

2. Dala and method of ana lysis

T he study utilises the radio-sonde dat a of 11 fairl y
well distributed sta tic nv over India. f) aily data of 00
G MT for the levels 85, 70. 30 and 20 kPa have been
















