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Mesoscale study of summer Thunderstorms in Delhi area
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(neceil'cd 21 .lIard . 1963)

ABSTRAl.T . A pilot scheme to study tho mesoscale st ructure of the sumruee thunrbr.:ltorlll~ in Delhi area and
thei r effect. on the surface we sth cr wa., put into ope ration du ring the m mth o f .Iuna, July and Augu'It 1961. A network
of seven lit tiona with autographic chnrte W&'1 estebllshed rouud 1l ~lhi. SOlO3 in tcre~ting results on suefeoe equa lls
and pre ure and temperature changes ~'fOCia.ted with the th uuderstcrm» were obtained from tbie study end are preeen­
to'l l.

1. Introduction

The meteorological systems which cause weather
at n place constitute a size spectrum with the cells
of the general circulat ion at. one end and the small
local convecti ve phenomena like t he dust devils
nt tile other. There appears to be no d iscernible
gap in the spect rum. Both t he largest and the
smallest systems have their contribution to the
weather. It is the work of the meteorologist to
assess th o influence of each of these Inctorr und
arrive at final conclusions.

The grosser synoptic sys tems indica te the general
areas of weather development. But within these
areas, pronounced local variations arc noticed,
which cannot be sat isfactorily explained in terms
of the synoptic featu res. The tornado has a hori ­
zontal diameter of the order of a few hnndred
metres, the airmass thunderstorm, of a few kilo­
mctres and t he frontal squall line, a few hundreds
of kilometres. These arc some of the mesoscale
systems, which have been studied in recent yeurs.

The 'Thnndersto rm Project ' of U.S.A. (19 18)
can be considered as thc first major project of
mesoscale st udies, F ujita (1955) applied the
mesoscale technique to a study of th e squa ll line
structure of cold front thunderstorms. The activity
in th e field of mesoscale st udies has increased
considerably in recent years and a large nnmber of
projects have heen taken np .

2. Importance or mesoscale studies

The pro blem of forecast ing small seaIe but im­
portant meteorological phenomena like t he speed
and direction of t he squalls accompanying an
air mass thunderstorm, highly localised heavy
rainfall , etc has always been a mutter of consider­
able diffi culty to th e forecaster. The speed and
direction of tho thundersqualls vory so considerably
even in small areas like a town or city, that their
successful forecast ing for a spot like au aerodrom e

is imposs ible on purely syuoptic consideration".
li~or example, n so.verc squall struck Sufdarjung
airport on the e\"CllIng of 7 March 1960 wit h a speed
of 90 knots. Lodi Road Observatory, about 6
furlongs away, recorded only 65 knots and the
n~rlhern parts of ~elhi ex perienced only gusty
winds. Hence a detai led st udy of the struct ure of
the squalls associated wit h th understorms would
he of help in accurately forecasting t he spced lind
d irection ll~ squalL: at least in short I'Ilngc fore­
cas ts like AIrfield " arrungs, Lauding Forecnsts etc ,

The small eddies and lows along the west coast
Juring the southwest monsoon season point-ed out
by Geor!!e (1956) ~re slightly higger mesoscale sys­
tems w!uch could lu st bc detected by thc existing
syno ptic network, I t may also he mentioned that
similar S~Iall lows and t rough« are occasionally
ohse~'c~lm other ports of India with pron ounced
associated weath er actrvity. It is na t ura l to
speculate whether t he small orcas of localised heavy
prec ipita tion, that occur in the monsoon season,
nre a lsocaused by smaller mesosca le system" which
acc.,~tuate .t he bigger (~nd favournb ls] synoptic
condi tions in that particular locality.

3. Network chosen for Delhi project

Delhi experiences duststorms nnd thuudcrs torms
during the summer months. Often such storms
arc accompa nied by sqnalls at thc surfacc some of
which can he \"Cry severe. With a view 'to st udy
thc structnre of t hese storms and their cffect on the
surface weath er, a pilot seheme of limited extent
was set up in the summer of 196 I.

Fujita and Brown (1960) have suggested network.
ill three densiti es -

a. - Coarse - with sta tions ahout 30 miles aport

fJ - )I cdium - with stations ahout 0 miles apa rt

y - lli ne - with stations about I milc apar t

The network chosen for Delhi Project falls into
































