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A STUDY OF ANNUAL OSCILLATIONS OF
TROPOPAUSE OVER INDIA

1. Seasonal variations of pressure, height and
temperature elements at the level of upper tro-
popause also known as tropical type of tropo-
pause (it is characterised by inversion at the base

of the stratosphere) existing around 16-17 km over
India, throughout the year, have been studied.
It may be mentioned that another lower type or
extra tropical type of tropopause also exists around
10-12-5 kmin higher latitudes over India (about
26°N) in the months November to April (this lower
type of tropopause is characterised by a nearly
isothermal layer above it).

This study is based on the data of 13 radiosonde
stations in India, collected during the years 1958
to 1962. There were, on the average, 25 ascents
in every month distinctly defining the upper tro-
popauge. The minimum number of ascents in a
month at one station was 3 and highest 103,

The data were subjected to Fourier analysis.
Only the first harmonic or the annual oscillations
of pressure, height and temperature have been
presented. Higher harmonics or smaller period
oscillations have not been presented in this
note because the amplitudes of these oscillations
are small as compared to the annual oscillation.

2. Annual variations

2.1. Pressure—1In the height column of Table
1, the annual pressure variations and correspond-
ing phase angles are given.

Annual pressure oszillations are maximum at
the northern and southern ends of India (about
7 mb) and in the central part, there is minimum
(about, 2-5 mb) in the maximum amplitude varia-
tions.

The time of maxima in the extreme south of
India is around middle of August and towards
the northern latitudes in middle of December.

2.2. Temperature— Annual temperature varia-
tions are given in the temperature column of
Table 1. These also follow the same patterns
as that of the pressure fluctuations. In the north
of the continent, the fluctuations are the greatest,
being of the order of 5-0°C and there is a minimum
in central part of India (being only 0-5°C). The
amplitudes again increase further down south,
being 1-5°C.

The time of maximum is mid-February in the
north and middle of July in the southern region,

2.3, Height—The annual fluctuations of the
height of the upper tropopause are maximum
in the northern and southern latitudes of India,
being of the order of 500 to 600 gpm (see Table
1—height column) and least in the central re-
gions, about 250 gpm.

These occur sometimes in the middle of March
in the southern parts and round middle of June
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TABLE 1

Characteristics at Tropopause level

Pressure Height (tens of gpm) Temperature
—— ’ ' . : - —_— A
4, A, ] A A, A, A,

o

(mb) (mb) . (gpm < 10) (gpm x 10)

Allahabad 103- . 1664
Amritsar 1072 . 1644
Calcutta 103-7 2- 2% 1664
Gauhati 105- 43 1653
Madras 107 . 211 1630
Jodhpur 10a- 3¢ 1639
Nagpur 1046 3-8 1647
New Delhi 103- . 1655
Trivandrum 109- 8 22 1620
Port Blair 111- 1617
Veraval 106- 27 1642
Santacruz 102- 2. 1678

Visakhapatnam 105- 5 1637

A, — Annual mean amplitude
A, — Amplitude of first harmonic or annual oscillation
&, — Phase angle indicating the date of oceurrence when annual variation is at its maximum
The conversion of phase angles to dates is given below —
Phase angles 0 307 607 90° 1207 1507 1807 2107 240° 270° 300° 330°
Dates corresponding Apr Mar TFeb Jan Dee Nov Oct Sep Aug Jul Jun May

to phase angles I5 16 15 15 15 15 15 16 16 16 15 16
given above

in the north (fluctuations towards minimum minimum fluctuations over the central region
oceur after six months in the above regions). of Tndia.

. K. K. SHARMA
3. From this study, it is seen that at the tropo-
pause level over India, the annual pressure, ’
temperature aud height fluctuations have maxime Nagpur
in the northern and southern latitudes with October 19, 1965

Regional Meteorological Centre,




