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On forecasting hailstorms by the method of vectorial
wind changes
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.A Hi fRACr. Tho oondirion.. Ifll ~ding h) the occurrence of a nu mber of hni1>1 t1Jr1M over northwest India have
IIJen iuveetlgnted. T he met hod of as sessment of convergence b)' using :!-l·hollr vectoria l wind changes WAS

fou nd in these ~it ll'\t i lHli !:tl be superior to tho conventional met hods a.l1l l o f definite prognosti c value. Tho
l)Jr.j~r rcgtou between cy clonic and anticyclon ic wind !lhMr pat terns Wil li found euiteble for t hund erstorm deve ­
lopment whenever tho oyolonio shoal' appeared in 1\ 1I10j.'1t air strea m, notwit hsta nding tho unfsvourabloness
of the winds and of tho th erm nl erruct ure aloft , Strong upper wind... nnd a. pronoun ced vertical ebenr are found
to prom .w t ran sfor m rt inn o f the t hund ersto rm- I«l formed into hailsto r ms. Tho direction of the associated
squal l, if any, lies close to t hut of the is alloburlc wind.

T ho va riety of I'hllPOS nnd ",l1. P .'4 of h;\il"tnrH'>l in th e AA II II! or ill d ifferent ~l l)mlM il'l a tt ri bu ta hlo to t ho
«imultancoua oc cu rrenc e o f ~1 t'molltIltY hl\ i1 ~I "lwl' ('hnrl\f"!I'ril'f'fl hy t-unr-t-nt r-ir- "Iwlll'l together with lar ger
lIto nos formed hy tht1 compoundi ng tCI!l:0t llllr of t WI I o r mum t·!cm4"ntar .,,· " t~ l ll f-'M, tumpo und hail slonoJ;
poliMeAA a single OOIllUl UIl ,iCla7.Ofl -if'(' en ve lo pe <'1111 1 Iiro,,.-I ju!'t a"11\·6 tho fn:\07. in,lt leve ], Their jaggOf lnwolfO rOl!llll K
from no n -unifor m acc ret ion o f f'UIx: rcoHII,<J wa t er, Tho ma xim u m "' i7.fl a tta imlll hy Imil l'ltClflt'1l ill rel nto d tf' tho
!lovPrit y o f tu rbulon eo in 1\ storm nnly if HI(· 1l11f'C'i Illf>1l ex ami ned is (If th o e lf'lIll'lit llry variet y.

1. Introduction

A number of hailstorms occurred over
Raj a-sthan, Punjab (I) and west Uttar Pra ­
desh during the period 18 to?O)Iarch 19,,7.
Considerable damage to cropg and structures
is reported tn have been caused by those
storms. I n t he hailstorm at .Todhpur on
18 )Iarch some damage was also inflicted
0'1 aircraft kept parked and moored in th e
opell. The prevailing synoptic and thermo­
dynamic situation over northwest India
during the ahove per iod did not furnish suffi­
oient clues for anticipating these storms.
Reviewing th e methods of t hunderstorm
forecasting, Beers (1945) has opined that.
there is no reliable method of recognizing
in advance a thunders torm t hat would
produce large hailstones. An attempt hy t he
authors to understa nd t he physical processes
leadi ng to the abov e hailstorms by assess­
mont of convergence using vectorial wind
changes with t imc, following the method
described recently by R oy and Rai Sircar
(1955). has yielded fruitful and encouraging
results. Similar situations at J odh pur leading
to hailstorms on earlier occasions have nlso
heen examined, The results of these in­
vest igations arc reported in the present
paper.

2. Description 01 the hailstorm situations

Ilnilstorms are ra t her unusual at J odhpur,
the annual freq uency g-iven in the Ciimato­
lojical ToUes of Observatories in India
( lfl;)~) beil1~ 0 ·5 only. During the past six
years, three hai lstorms were experienced at
J odhpur ill 1952, 1!)[iG and 1957, all of t hem
ill the month of March, A brief descript ion
of the wind and weather conditions leading
to th ese as well as ot her hailstorms, which
affected Agra and DelLi du ring t he period
18 to 2n )Iarch 1957 is given below.

2. I. llailslormalJodllJYltTon31 Marcl, 1952
On 313tarch1fl1)2, a showerof higraindrops

commenced rather suddenlv at 2130 1ST,
preceded by th under, Arter ;' minute , a brisk
hnilshowcr commeucod arul lasted for two mi­
IIUteS. Th e hailstones varied in size from small
pellets of 3 to 4 mm in diamet er to larger
stones 25 mm across. Unlike the smaller ones,
the higj~er stones were rugged and oblong in
shape and measured about 25 mm along
th e IOIl,!(er axis and Hi mm along the shorter
one, They generally had t wo layers around
an opaque core, and the bigger ones were
composed of two stones cemented togeth er
along th eir longer axis. Th is hailstorm




















