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Fig. 1. Annual mean temperature (°K) profiles for the Fig. 2(b).%The phase of the annual and semi-annual

period 1 June 1971 ?0,31 March 1974
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Fig: 2(@). 'Amplitudes of the annual and semi-annual
oscillations in temperature (°K)

2. Data ;
The rocketsonde temperature data are obtain-
ed by M-100 rockets at Thumba launched on
every Wednesday of the weak. The flights are
~around 2000 hrs IST. The data includes wind
and densities. However, in the present work, only
the temperature data are analysed. The error of
the estimation in the temperature is more at
“higher altitudes. The temperature data chosen

- are spread from June 1971 to May 1974. The
data are analysed on an yearwise basis for the
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Fig. 3. Vertical time section of the temperature for June 1972,

May 1973 after removing the mean annual and its

second, third and fourth harnionic amplitudes
altitude range 30 to 80 Km at height intervals
of 5 Km. ~ ;

3. Results .

The temperature data are analysed individually
for each height level and for each year over the
period June to May. A harmonic analysis is
carried out and the mean values of the tempera-
ture are plotted as a function of altitude in
Fig. 1. The mean values for all the three years
closely agree with each other with a maximum

temperature of 265°K ‘at the stratopause. The -







higher frequencies. In the three-year duration,

and at higher levels the data points are lesser in
number. A seasonal study could not be made as
the data are insufficient. A little ambiguity in the
spectra still remains to a cerfain extent, as
seasonal behaviour is not eliminated.

4. Discussion and conclusion

Fig. 1 clearly brings out the expected vertical
temperature - profile. It can be seen that the
temperature increases upto 45 Km with a rate
of increase of 1° K/Km. Subsequently, the tem-
perature decreases at a rate of approximately
3.5°K/Km leaving a small isothermal layer
around the stratopause. At altitudes above
70 Km, the data indicates a certain amount of
variability. Fig. 2 shows that the semi-annual
component is more prominent than the annual in
the stratosphere and mesopause for the year
1971-72 and 1973-74 but there is a slight varia-

the lower stratosphere. However, in general, the
results are in agreement with those of other
workers for tropical latitudes (Reed 1966, Bel-
mont and Dart 1973, Hopkins 1975 and Hirota
1978). The wvariation in 1972-73 values at
stratospheric  heights can be attributed to the
influence of quasi-biennial oscillation which is
also reflected in the annual oscillation. However,
in the plots of the annual component there is a
good consistency showing a prominent maximum
in mesosphere, which shows a gradual increase
in height from year to year. From the phase
variation, it can be seen that the annual maxi-
mum occur first at the stratopause, and propa-
gates to either side with large values of propa-
gating speed. From the amplitude and phase dia-
gram, it can be inferred that the seat of annual
component is the stratopause and this disturbance
propagates on to either side with large variability
in the propagating speed. The features of the
semi-annual component as shown by Hirota
(1978) for Ascension Island closely agree with
the present results. The semi-annual maximum
occurs around summer solistice at mesospheric

the semi-annual disturbance thus originates at
mesospheric heights and the disturbance propa-
gates down to stratosphere. ' :

The vertical time section clearly shows that
waves of less than 3-month periodicity are exis-
tent and that their vertical scale sizes are more
than 20 Km. From the power spectral analysis,
it is seen that longer periods of 52.5 days appear
to be more prominent above the statopause

the data at each height covers nearly 160 weeks .

tion in this trend, for 1972-73; particularly, in

heights and propagates downwards. The seat of
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TABLE 1

First prominant Second prominent
B

i . ¢ - A -
Height Period Power in°  Period Power in
(Km) in days  arbitrary  in days . arbitrary

units . units

30 26.3 9.0 . .
35 23.3 7.2 17.5 7.5
40 30.0 10.5

45 52.5 15.4 . ..
50 52.5 10.3 263 10.0
55 52.5 9.1 23.3 7.1
60 52.5 12.2 19.1 8.0
65 52.5 13.3 30.6 9.0
70 52.5 14.4

75 52.5 16.0

height. Around and below the stratopause, lower
periods become prominent as evidenced by data
in Table 1 as well. These values are very close
to the periods of 20 and 40 days at the strato-
pause- observed by Naidu ef al. (1978).

The results of the present investigation as well
as those of Naidu et al. (1978) and Madden and
Julian (1971) indicate that waves with periods
of 15 to 55 days exist in the atmosphere through
the troposphere to the mesopause.
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