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A study of the seasonal oscillations in the upper air
temperatures over India
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A1J..'\TR.:\G'T. The ret<ult~ of the harm onic analyElis of the moon monthly upper air temperatu re of 1:1 radiosonde
lItalion, in India have been presented in lhill pape r. Diagrama showing the spatial distributions of the amplitudes :ml l
phase englee ofthe fint. two harmonies over the different parts of the country are presented awl discussed. Broadly,
two maxima.of tem perature am plitu des are found, ci;;.• ono front ground upto about R50 mb and the other higher Ill'
in tho t re poephere between 600 and l ,j,()·mb levels. The existence of these tw o distinct. regimes seem to ind icat e two
differen t typee of physical proccti8El8 operating to caU36 the eeeecnel temperature cha nges.

1. lntrodu, lton

It is " oil known tha t the temperatures in free
a ir undergo various t)1lCo'i of per iodic variations.
The variations or short periods like t he diu rnal
var iatious, have been studied by R iehl (19-17 ),
Kay (1951), Toweles and F inger (1900) "'1<1 others,
Salient feat ures of th e diurn al var iat ions of upI' ''
air temneruturcs over India have been brought. out
by Pant (1960) and Rnngarujan awl Sikka (196:1).

From an examination of the distribut ion of
normal uPIlCr air temperatures over India in each
of t ho month. of the yea r, it is observed t hat they
also undergo considera ble variat ions particularly
from OIl O seaso n to another. Thore is also a sugge~·

t ion of long period waves embedded in these vari
ations. The purpose of th is paper is to i8011te t hese
long period oscillat ion.s by subjecting t he relevant
dnta to usual harmonic analysis and to st udy their
eharacteristic properties over tho Indian region.
2. Data . Iudles

Monthly norma l temperature of 13 radiosonde
stations of India, as shown in Eig, 1, at various
standard isobaric levels, for different mon ths of the
yea r, a rc util ised for the study. Tho da ta are ta ken
from the India )Ietcorologieal Department publica 
t ion entit led "Norma ls (1955) of temperatures,
conto ur height. ami dew point temperatures at
standard isobaric levels of evening ascents of
Indian R adiosonde Statious." The isobar ic level.
chosen for the st udy, in addition to the surface
level, a re - 850, 700: 600, GOO, 400, :lOO, 200, 150
nnd 100 mb, Tho number of observations on
which tl rc monthly normal temperatures for tho
above levels have been worked out for any parti
cular station, arc on the average : 2·1O, 2:!O, 220,
215, 200, 175, 115, 65 and 20 respectively por
month. '.\lho normals for t he 150 and I OO-mb
levels may not be a. ..epresentative as for the
lower levels duo to eompnrut ively Ieas numbe r of
observations.

3. Melhod 01 analysis

The monthl y normal tempemt ures va lues of t he
above stations at the various isobar ic levels nre
subjected 00 harmonic ana lysis ami th o nmphtude
maxima together with the corresponding phases
of the first five harmonics nrc worked out, It. i ~

observed that bevond the third harmonic, t ho
amplitu de maxim~ of the rest of the oscillatio ns
contribut ed vory little to tho total variitions except
nt 100 and 150-m b Isvels and as such onlv t ho first
three harmonic waves have been cOllsider"eel for the
present study.

'I'he tin t harmonic maxima and the correspond
ing pJm...Q{'B i ll respect of the above stat ions for any
particular isoba ric level arc plotted on n small
map of India at t he appropriate positions , There
after, iso-amplitude line. (nt an interva l of 1°C)
and iso-phase line.' (at all iut crvnl of 10°) arc drawn
yery carefully on this mal" These operations a re
carried out for other levels also. Now in orde r
to make 11. representative three dimonsional picture
of tho annlysis, diagrams (F igs. 2 a1\<1 3) showing t he
variations in amplitude maxima ana phases of thfll
first harmonic oscillation with height (millibaric)
aloug different latitudes through four lougitudinal
sections at 7{jO, 80°, 85° and 00° E are prepared.
Most or the valu es of the nmpljtudus an rl phase s
of these diagrams have been picked np from the
Illaps, referred to above, shov...·ing tile iso-umplitude
and iso-phase lines. Similar cross-sect ionnl dia
grUlJIR arc prepared for th e second and third ba r
monic oscillations as well.

4. Results and DiscussIons

(A) r t-« Harmonic O,cil/uti""

}'OUT sectional diagrams showing UlU variations
of the amplit ude Al and phase "'1at 75°, 80°, 85°
and 900 E longitude have been prepared . But
since the basic features in 011 these diagrams nrc
more or leMa identical; only two diagl'fm\.~ , OIlQ at












