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The vertical currents in a thundercloud over Gauhati
on 20 March 1966

,\SlID! K. GHO ' H and J . S. D..I.Y

.1/clcorol"1ica1 0lfirc, GoII""t i
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AHSTHACT. Th.... even ing rediosondo balloon of 20 ) i4 rch 19M at Gauhati , ente red n thundercloud which
g.,vo hai l, W IU under tho influence of 8 etrong ,l'"m (lntfl for about H' ,j minutes. The masfmum downdraft W all found
to he 17 m 'eee, Pr om tho dimension of hail , th.e magnitude of th e updraft has alec been computed and found to
be 15 ·3 m/sec. The detailed iloYJlol,t ie sit ua tion of the day h..u alilO been given.

t . Introduction

S. Radiosonde observation

Radi osonde balloon. weighing 875 gill and
contaunng radiosonde instruments and having
n free lift of 1800 gm with rate of ascent of 17·9
kw/hr or ·1·97 m/sec was rel,ased at 1705 1ST.
The balloon entered the clou-l after 12· 1) minutes.
It had n normal ascent upto 12·5 minu tes through
a layer having a lapse rat e of about 7°C/km. After
12· 5 minutes the pressnre value rose from 6 j8 mb
to 677 mb in half a minute and the temperature fell
from 1°C to - 1·C. Thi. shows that the balloon was
d escending through a Iayer of colder air. The
balloon continued to descend furth er till it reached
a prc..sure value of SH mb on the 20· 8th minute,
The temperature, however, rose from _ 1°0 to
('\ · 5°C. Thereafter, tho balloon starte-I to rise
again through layers having a temperature lower
than the environment and also a steeper lapse
rate. The rate of ascent of the balloon is shown
in Fig. 5.

Table 1 shows the relevant portion of tho flight
when the balloon was descending which was indi­
cated by the increase in pressure. Tho tempe­
rature initially fe1lfrom 1°C to _ 1°C hut, there­
after, it rose continuously t ill the balloon ascen­
ded again. I t practically attained 1\ normal
rate of ascent in tho 37th minute. The pressure
and temperature variation with t ime is shown
in F ig. G. Tho thick lino shows pressure and tho
dott ed line, the temperature.

during the squall was 000' /07 kt and 300' /30 kt
ruspeetivelj-,

The second thunderstorm occurred at 1700 1ST.
But the shower ace ompanied with hail start..l at
1725 1ST and the hailstorm continued for about
three minutes, I-IowCV':'T, min continued upto
1735 1ST. Another shower commenced at 1825
1ST and ceased at 1935 1ST. 'I'ho wind before
and during tho hailstorm was U8Uo/08 kt and
210°/10 kt respectively.

The study of downdrafts in a thundercloud is of
fundamental importance to decide the circulation
am! the energy problem. which are yet to he settled
(Byers (951). n ata in relation to these have been
very scanty, especially in India, where no COncer­
t ed st udy has been made like the one done in
the U.S.A. between 1916 to 1919 by the Thunder­
storm P roject (Byers and Braham 1919). In the
present note the downdrafts experienced by the
radiosonde balloon, which entered a thundercloud
in the aft ernoon of 20 ~Iareh 1966 at Gauhati,
hnvo becn recorded and the updraft computed
from tho size of tho hall which reached gro und.
The detailed synoj.tic situat ion has also been
presented . Similar studies have also been made
by Yenki tcshwarnn and others (1952, 19;;7, 1961)
with Fvtype radiosonde.

I
2. SYDoptiCsituation

The syn optic situation on 20 March ill north­
east India was vel)' favourable for the occurrence
of thunderstorm. The seasonal surface low lay
over Biha r and adjoining West Bengal and ' \.'lS3J1l
(Fig. I ). Moisture incursion was taking place in
Assam in the lower levels (Fig . 2). A well-marked
upper air trough in the westerlies existed at 6·0
km a.s, L passing through Purnea and P uri (Fig. 3).
The moisture incursion in the lower levels, diver­
gcnoo over Assam in the higher levels, lower
level convergence facilitated by orography, t h.
jet stream over Gauhati above 300 mb (Fig. 4)
and location of an extratropical low over eastern
parts of Tibet caused widespread thunderstorm
activity in Assam .

Wool/,,'" condition over Gau/wl'
The sky was cloudy with medium and high clouds

since morning. '1lhe development of th underclouds
start..l near abou t 1100 1ST and the first thunder
was hoard at 1300 1ST. Thuudershowcr accom­
panied with squall commenced at 1415 1ST and
ceased fivo minutes late r . The wind before a r-d








