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Hailstorms near Nagpur - A radar study
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ABSTRACT. In the present study, which has been made by u Deooe type -t1 radar. it hl\., boon shown that tho
balletorme ove r Kemptce eitueted at II distance of 10 n, milca towards northeast of the rad ar station had occurred due to
the presence of 1\ rotational echo with characterist ic hook fea tures . An attempt has boon made V.I find out (a) the speed
and direc tion of the movement of the rotational end non-rotational echoes and their collision coureca in directional
convergence, (b) to calculate the te rminal velocity of the precipitation partlclee and the corresponding particle size from
the etreemera, eeeocleted with a prominent hook echo and (c) to suggest the probable time of occurrence and end of the
hailstorm ove r Kamptee .

t , lutroducllon

Tl:e present st udy of ha ilstorms has been made
with Decca t I've ,II radar, installed at Nagpur. Th is
radar hass a. PPI scope, operates on 3-em ·WR V ('

band and has a peak power output of 30 kw. Its
heam width in the horizontal plane is 0 ·75 degr ee,
aud in the vertical plane 4- degrees.

Thi s series of hailstorms eonfinned by local
newspaper repo rt s occurred on 26 and 27 February
1964 towards evening at Kamptoe which is situated
about 10 n. mil es in t lre direction 0420 from the
radar stat iOB.

In t he study, t he hailstorm on 26 February 1964
has been discussed in detai l, while study of th at
on 27 February 1964 restricted to only t he move
ment of the echoes. l he synoptic situation under
whieh t hese hailst orms II. d formed have also been
discussed br iefly.

2. Brief synoptic situation
Th e straight wind flow ove r Kort h India and a

part of cent ra l India with a belt of strung wind,
from ,10 to 100 knots at 9-km level was lying over
a low level (0,9 km) cyc lonic vortex situated very
HCIU N agpuT in the west at 00 G)ITon bo th 26 and
27 February 1961.

The vert ical t ime-sect ion of winds at Nngpur
(F ig. 1) showed st rollg wilit! shear uf the order of
65-70 kt s Oil 26 Fobruarv end 55-60 kts Oil

27 February 1964- between 850 and 3OO·mb levels.
In the lowest 10,000 feet, the wind flow veered from
northeast er ly to weste rly ou bot h the days,

3. Obsen aUons OD26 February
A solid echo first observed on radarscope at

16:10 IST was ill tile northwest of the stat ion at a
•Iistance of about 8 n. miles. It was ussocinted with
well marked indentations in the west and also a
finger like protuberance or a hook having a deep
notc h toward. sout h of the echo ruass. Th e photo
Waphr of the echoes could olllr be started by 16·1:1

1ST. This deep notc h could not be seen clearly
above 8 dl~~r(>c elevation of the radar antenna.
F rom ·1 to 5 degrees elevation, the hock wit h tho
Hotel) \\'1\.'\seen quite distinct ly and so furt herstudy
was made at 1 degrees eleva tion of tbe antenna,
after 1 or 2 minutes interval at various receiver
gain !'1ettin~ within 25 n. miles of the station. TI le
variation ill echo size from 1643 1ST at short inter
vals of ti rnc, nt. various antenna elevations has been
re prese nted in the series of photographs (Fig». 2a
to 2n).
4. DIscussions of radar observallons

H ook activity has been studied by many authors
bot 11 in Ind ia and abroad. Mull and K ulshrest hn
(1962) and Sharma (1965) in India have noticed
IUHJk echoes in association wi th hailstorms.

Browning and Ludlam (1962) and Browning and
Donaldson (1963) have studied severe local storms
associated with tornado and hail. Tbe echo from
such a storm had t hree important features (a) a
forward overhang, (b) an echo free vau lt and
(c) a wall , as Seen on RHI during the most intense
phnsr- of t he storm, 'Vheu such an echo is vie wed
Ol~ PPJ by a horizontally sca nning radar with
slightly narrow bourn, the wall surround ing t ho
vault is Keen to be a hook echo and the echo free
vault appears as an echo free notch , resembling
those often seen in nssoeiut ion with tornadic
storms. Browning (196·t) haR given a name "Super.
cell" to such single huge cells which remained in
more or less steady state, us the storms travelled
to the right of the enviroumentul winds for period
uf several hours. Sucb snper cells ha ve been dis
cussed by Browning (1961), as S. R. storms, i .e.
severe local storms that travel tu tire right of t h
winds.

Neumann (19M) emphasised, while studying a
severe hailstorm over )Tiami area, that the forma.
tion of Browning "Supercell" in the low latit udes
t'avourcl! Htrons;ly the occur rence of hailst orm.
















