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ADSTltACr. The pbve'cal, mete orological and kinematical aspect s of a.severe to rna do tha.tocc urr ed in Coach
Behae.Asss iu are:}. on 19 April 1963 ar e studied in the presen t pa.per with the aid of ava ilable survey reports and
meteorological (hto. . It is est imated that the pressure defect inside the tornado war about 100 millibars, the strength
of the updraft was 1ft;) kco 'e, and the tangential velocity of rotation waa 184 kno~. The vortex motion inside tho
tornado ia di ecuseed.

t . Estimatesor pressure defect and wind velocity

(Il) Pressure defect at centre of the tormldo
The severe and destructive tornado of 19 April
1963 (described in the preceding paper) moved
over a wide river hod (confluence of two rivers,
R . Torsa and R. K aljani} from where it picked up
a huge volume of water including mud from a
portion of the river where water was about 1 metro
deep. Suction of a layer of water " little over a
metre deep from a river bed indicates a tremendous
pressure defect at the cent re of the tornado. The
normal atmospheric pressure of about 1000 mb at
m.s.l. can raise water to a height of about 10 metres
in a water barometer and at this fate suction of
the layer of water I metre deep in the present
case wouldseem to indicate l\ pressure drop of about
100 mb inside the tornado.

(b) Rotatiowtl ,vdocily - Assuming cyclostro
phie motion in which the cent rifugal force of
rota tion is roughly balanced by tho pressure gra
dient inside, we may obta in a measure of the wind
velocity by employing the relnt ionship-

ap!ar = pY' !r
where ap/8r is the pressuro gmdient inside the
tornado, r the radius of the funnel, p t ho air density,
and V the wind velocity. If we assume a pressure
difforence of 100 mb between the centre aud the
periphery of the tornado funnel and take p = I· 2X
10-3 grn/ee, we obtain V " 9"2 m/s or 184 knots.

(e) Strength of " IHI" ift -:. Very strong updraft
which could support hailstones measuring nearly
14 em in diameter must be inferred inside the
tornado. If we assume that hailstones were
spherical and that they fell out of the cloud when
thoy could not be supported by the updrafts any
longer (Wichmann 1951) we llllIy obtain a rough
measure of the magnitude of th e updraft. The
relevant expression is-

w = [UD9!(3pk)]1f'!
where,

w = updraft velocity,

d,D = diameter and density of hailstone res 
pectively,

9 = acceleration due to gravity,

p = air density,

and k = coefficient of aerodynamic resistance.

If we take d = 14 em, D = 0 ·9 gm!ee, g =
980em/see/see, p = 1·2X 10-3 gm/cc and k = O· I
(for a spherical body at hlgh Reynolds numbers), we
obtain w- 82·5 m/s or 165 knots .

2. Meteorological ecndltlons

Meteorological conditions favourable for occurr 
ence of tornadoes have been described bv Showalter
ami Fulks (1943), Harrison and Ol'Cndorff (1911),
Fawbush, Miller and Starrett (1951),Fulks (1951)
Gilman (19M), tho U.S. Wenther Bureau (1956),and
others. The relevant synoptic charts in the case
of the tornado under study showed that there was
low-level moisture feed, veering of wind with
height indicating marked Warm air advection in
the lower troposphere, and dry cold air aloft .
The atmosphere was vertically very unstable.
Table 1 gives th e values of the level of free convec
tion and lifted index over Gauhat], a town about
100 km to tho east of the affected area (the only
RS/RW station in th e vicinity) at 00 and 12
GMT during tho period from 16 to 20 April 1963.
Figs. I (a) and I(b) give vertical time-sections OVer
Calcutta and Gauhati and show vertical distri
but ion of moistu re and wind duri ng the period 16 to
20 April. Figures reveal high moist ure content
in the lower levels over both tho places and two
wind maxima over Gauhati, one about 60 knots at
3 ' 6 km asl and the other abou t 80 knots at about
12·0 Ianasl , Fig. 2 gives the relative longitudinal
positions of the two wind maxima in the lati tude
band 25°_27°N on 18 and 19 April 1963. I t may
be seen that there is some kind of superimposi
tion of the tW6 maxima over north Bengal area
on the day of the tornado. There was thun derstorm
netivity and a marked rise in barometric pressure
over the sub-Himalayan West Bengal and upl,er












