Letter To The Editor

551.524-7(54)
GROUND INVERSIONS OVER POONA
DURING THE MONTHS OCTOBER TO
DECEMBER

It is well known that Pouna experiences
strong ‘ground inversions’ or counter-lapse
rates durine the winter months.  These
inversions have been studied by Rov and
Mahalingam (1941), Ramdas and Atmanatlan
(1932) and Ramdas (1943-45). Although the
radiosonde ascents are available for Poona,
for nearly eight years, morning ascents were
made regularly for enly about one year.
There were also a few morning ascents over
Poona durine October and December during
other years. This note deseribes a few facts
that have emerced out of an analvsi< of 112
morning ascents during the months October
to December, the majoritv of which were
made in the vear 1918,

2. Table 1 gives the frequencies of in-
version and of isothermal layers for the three
months.

It is seen from Table 1 that the chances
of ground inversions in October and Novem-
ber are about 50 per cent while in December
ground inversion is a daily phenomenon.
Dd\ s of isothermal stratification in the lower
'awh are very few in October and November
and none in December, though in all the
three months we do have occasionally. a thin
isathermal transition laver separating the
inversion layer from the free atmosphere
where tvmporntuw decreases with height.

3. Table 2 gives details about the thickness
of the inversion layer.

Inversions of Poona during October to
December start from the ground layer itself.
From Table 2itis notlcvd that the thickness
of the inversions are usually greater during
October and December than during

TABLE 1

Maonth and Total No.  Frequenew
tour (GMT of of oeeur-
f obzerva- ascents rence of

tion inversion

Frequency of
isothermal
stratification

Cet (00340) 51+2

Nov (01340) < 43-3

Dee (0130) 104

November: the average height of ground inver-
sion works out to be about 0-45 km during
October and December and about 0-3 km
during November, Apparently, the decrease
in the frequency and the thickness of inver-
sion in November is associated with the post
monsoon depressions which move across the
sonth Peninsula and have a tendency to re-
curve towards the wnortheast from the east
central Arabian Sea and increase the cloudi-
ness and moisture content of the Pcona
atmosphere. This state of affairs prevailed
in 1948, to which ail the Novembler ascents
belong. If this feature was to be absent in
any particular November, the frequency and
thickness of inversions during November
may be high in that vear.

4, Table 3 gives the cetails about the
counter-lapse rates exprested in increase of
degrees centigrade per kilom stre,

1t is noticed from Table 3 that the mean
counter-lapse rate or negative lapse rate 1is
highest in  December, 12°C' per km and
lowest in November 3-5°C per km. The low
counter-lapse rate in November is probably
due to the depressions in the east Arabian Sea
and associated moisture content of the Poona
atmosphere.

Roy and \hha]mgam (1941), referring to
ground inversions above Poona hased on a
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TABLE 2

No. of Mean thick- Txtremes of Median Standard
Month and hour {GMT) obser ness of thickness of value deviation

of nhservation vations layer layer
{mb) (mb) (mb)

A an

Oectober (0030 y 11 6 and
(01320 3 a3 15 and 50 20

November

Dacember  (0130) 47 15 and 123 45

No. ot Mean value Extreme Median Standard
Month and hour (GMT) obser- of counter- values value deviation
of observation vations lapse

(°C/km) (°C/km)

Oectober (0030) 0-3-41-1 4:3
November (0130) 0:4-10-0 3.1
December  (0130) 1:4-33-6 93

TABLE 4

Mean fall in Mean rate of
Month and hounr (GMT) specific humidity fall of sp. Extremes Median Standard
between hase humidity of values value devistion
and top of
inversion
(gm per kg) (gm kg- (gm kg {gm kg™ (gm kg -1
per km) per km) per km) per km)

of observation

October (0030) 2- 5 1:0—41- 5¢ 0.9

November (0130)

Te

December  (0130)
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study of the records for one yvear of two ther-
mographs one at 4 {t and another ar 120 (1
above grumnl. have calculated the el
lll:l}:'llhlltlt‘ of temperature versal ar  the
time of strongest inversions as ~F
cember. The sugests that,
in the early mormning deep lavers of the atmos-
phere, of the order of 1000 11, du not exhibit
such steep lapse rates,

present analvsis

= r

J. I‘ili)ll‘-l ,'_’.[\l_‘.‘i the mean
huwmidity in grams per kilogra

{all
per k
It is noticed that the fall of specitic
dity through the inversion liver is .
October and least in Decernher.

(Amer,

6. It is known Soee,

1951)
that lapse rates of humidity of the order of
about g kg—' per 100 ft and inversions of
temperature of the order of abont 3°F per

met.

100 ft are of oreat mmportatice m radio
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meteorology as they cause downward bending
of radio ravs as great as the curvature of the

carth, thereby makine radio

\l‘-il"n ]nrl'-'r-ihl';‘-
round ths

curved surface of the earth, The

eorological factors prevailing in the Poona

miat

1€

nversions, may be of significance in the pro-
pagaTtior of short !mi'-. waves of centimetre
and merre waveleneths,

[ wish to take this Gpportuntty  of ex-
mv grateful thanks to Dr. P. R.
for the suggestion of the problem
and his enidance lh!l‘:\ll'_! this study.

pressing

[jw-.h;[ln.‘f\'

I K. SRINIVASAN
M tearological f_){fl'd" 4
Poona

Vorember 3. 1955,
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