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Fig. 1. Various types of undulations seen on the NPL sodar echograms (a) Ascending layer, (b) Nocturnal stabllxty
! () After thunderstorm, (d) After severe dust storm and (¢) Durmg a'fog storm
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Fig. 4. Sodar eccogram of the oscillations observed on 7-8 June 1977 during the tlme interval 2330-0200 hours
after a severe duststorm was experienced in the evening at 1900 hours. Cold winds were .blowing throughout
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Fig. 6. Hystogram of occurrence percentages over
ranges of wave length for the observed waves

The autocorrelogram of the oscillations made
during the period 0600-0850 hours shows a
perfect periodicity of period 450 seconds. How-
ever, the power spectral density plot shown on
the same diagram (Fig. 3) gives two distinct
close peaks at 5.5 X 10~3and 2.5x10—3 Hz.
“The two frequencies may represent a,harmonic
of each other since both the sodar record and
the correlogram show a simple wave of apparent
period. of oscillations close to 7 minutes. The
plume structure underneath the ascending inver-
sion is not very clear, so it is not possible to
compare the analysed time  periods with - the.
period of the convective cells.

: (iii) Oscillations of layers due to fronts

Here in we discuss two cases (i) after a
severe duststorm-of 7-8 June 1977 and the (ii)
after a thundershower of 2-3 July 1977.

(i) Echogram of 7-8 June 1977

Fig. 4 shows the echogram of oscillations
observed during the night of 7-8 June 1977.
Oscillations start soonafter 2330 hours and -
continue upto 0200 hours. The preceding even-
ing had experienced a severe duststorm at 1900
hours followed by strong cold winds (fronts).
The surface temperature had shown a steep

-

fall during the period of oscillations. The oscil- -

lations were seen at a mean altitude of 250 m
having a peak to peak amplitude of about 200 m.
Before the oscillations -had started, a elevated
layer at a mean height of 200 m was: present
which had later burst into oscillations. Intermit-
tent oscillating multiple layers were also seen.
The -undulations are very regular and seem to
have a period of 6 minutes. =

The autocorrelogram plotted on the same
diagram (Fig. 4) shows a definite periodicity of
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Fig. 7. Hystogram of occurrence percentages and scale sizes
. of turbulence (random) for the observed waves

a combination of at' least two periods. The
random nature of the correlogram is also very
clear. The power spectral density plotted on
the same diagram suggests two significant fre-
quencies at 2.5 X 10—3 Hz and 2.5 10— Hz. The
period of waves of frequency 2.5 10—3Hz is close to
the period of oscillations seen on the echo-
gram. - \

(iiy Echogram of 2-3 July 1977

_Fig. 5 shows another echogram of oscilla-
tions observed during the night of 2-3 July
1977 after a spell of rainfall during the day.
The preceding day was cloudy and had experi-
enced intermittent thuhder showers for brief
u}tervals. It had not, however, rained during the
night but it was cloudy. Winds were medium
strong in the evening but had become low in the
late night. Oscillating structures wihin a height
~range of 200-500 m were being seen with their
mean level at 300 m. Oscillations were general-

. ly irregular but became very much periodic. du-

ring the short interval 0230-0330 hours. The
period of the regular escillations is around 635

- seconds with their peak to peak amplitude of

about 150 m.

_ The autocorrelation and power spectral den-
sity plots of the oscillations observed during

- the time interval 0000-0400 hours are also

shown on Fig. 5. The auto correlogram suggests:
the presence of a periodic structure mixed with
random noise. The ‘structure may also have
more than one period. The power spectral den-
sity plot marks four significant spectral peaks
at 3x 1073, 1.5% 107 3,8 10~ 4and 2% 10~ Hz.'
The multiplicity of spectra shows that the struc-
ture has a very complex wave form.
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