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A radar study on thunderstorms and convective clouds around
New Delhi during southwest monsoon season
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ABSTHACT. Datu collected during t!lf'monsoon (;{'8Hm of J!J5Uwh h till AKiCPS.91 11 IIlIf located at New Delhi
have been used to st ud)' and di stingu ish t he echo es from t hunderst orms willI that Ii om convec t ive c1011<ls . 1t is
shown t hat for nil echo whose top is colder t llRn-2S·5~Cth[, 1 c it' t;.i pr rcc r-t IHoi'tl.l ,ilit.y t hut it it! or will e;hOl tly becom e
a. thunderstorm. Convec t ive echoes which do not J:IOW above this level 8 1( ' It' lil Jol l ikely to produce t hunderst orms.
It i~ also ebown that from the kn owledge of till' bclgbt of Ihe echo t op e and tilt' belgbt of t he oee Ieorh erm Jiom
rada r and radiosonde observation, one I nil u ecer t ain wit h 8;' Pf'f r-ent JII oL"Lilit:r whethe r t he cloude st ill r emain
con veetivc or have culminated into t hund erst orm. From the point of view of aviat ion wea rher warning, thi s
simple met hod would be of considerable p rect ica l utili ty .

1. Introduction

1.1. It is well k nown that thundersto rm is a
serious weather Lazard to aviation. TLe hazards
manifest themselves in the form of heavy t ur
bulenoe, hail, lightning and the squalls associated
with t hem. In its method of development , it builds
up from small deta ched cn mulii into the to weri ng
and awe inspiring cumu lon imhus whic h finally
culminate in a full fledged thunderstorm, A precise
knowledge of its development and QCCUl Tt' llC e is
therefore considered most osseutiel sl)l~l' ially for
aviation,

Rad ar has been used extensively for the st udy of
thunderstorms. The typ e of echo received from it
exh ibits clearly defined edges of high echo inten
sity and well-defined vert ical structure. It may
be emphasised, t hat unless thunder is heard or
lightning echoes arc seen there is no obvious v,"ay
of dist ingu ish ing between an echo from a thunder
storm and that from a strongly dev eloping con
vect ive cloud. Although in specially favoura ble
condit ions, transient cohoes from the ioni sed path
due to lightning strokes have been observed but
such det ections are infrequent due to tho very
nature of the lightn ing phenomenon. Furthermore,
ligh t ing echoes, specially th ose which occur between
8 cloud and t he ground, are ofte n obscure by the
accompanying precipitation. Therefore, us a relible
method of det('eting t he existence of a t hunder
storm , such echoes can be discounted .

I n middle and h igh latitudes intensive study of
thunderstorms has been made for a number of
yea l'S and t he general conclusion i, that "if the echo
is of except ional intensity or if the top of the echo
extends to great heights (e.g., heights at which the
temperature is probab ly bclow-40'C) t he pro
babilit y is gre.1 t t hat t he echo is from a thunder
storm" (\V.M.O. Teelr, Notc 27, 1959).

1.2. As far as India is concerned, not enough is
known in this regard; although in recent years
several st udies have been made but no precise in
formation could be collected because of lack or
sufficient observat ional data . Based on radar ob
servations of precipitat ion echoes from convect ive
clouds and th understorms during the monsoon
mont hs (.Tunc to September) of 1959 with an
ANjCl'S.9 rada r at New Delhi, au attemp t has
been made in t his puper 1<) mak e a sta t ist ical
esti mate of t he critical heigh t of supercooled lay er
ab ove the O'C isotherm am! the critica l t empera
h u e of the echo top wbich may act as a guide to
determine when a convect ive echo will be consi...
dered to fall into th e category of a t hunderstorm .
A total of 160 echoes arc evaluated for t his study.
2. Data used

2.1. The primary data for t his study were obtain
e<1 from :l!i mm pictures of P PI and R H1 scopes
radar weath er observa tion. with an ANjCPS-9
radar at New Delhi. The ANjCPS-9 radar is an
X-bane! radar with t he following characteristics:
Peak powcr 2.50 KW , Pnlse width 0 ·5 and 5 ·0
miseroscconds, PRF 93! and 186 PI's, Beam-width
1 degree conical, and a maximum range of 400
st a tnte miles.

2.2. The present study covers a period of four
months (June to September) duri ng the monsoou
season of 1959 when precipitation echoes from
convective clouds and thunderstorms were ob
served on the rada r. This particular year is selected
as during t hat period the performance of the radar
was known to have been pa rt icularly uniform
without having auy breakdown. From the da
ta read off, finally t hose occasions when it waa
thought probable tha t the echo viewed came from
a t hunderstorm were separa ted from the occasions
when it was almost certain that no thundersto rm
was present.












