
AllIUlnn/. (l99Sl. 46. 3. 291-29fl

551.515.4 (548.1)

An analytical study of thunde rstorms over Madras

T. R. SIVARAMAKRIS HNAN and D. RAMAKRISII NAN
Regional Meteorological Centre. Madras

(Received 25 Oa ober 1993. Modified 12 April 1994 )

"'" _ 1981-90 j; tIlr-l """ (4 ..",,_) il.".,.,....lIll 'I"'"~,j\' lIllM"".". " f..Il'lf /itt _lIll ""'"
am~~ lIll;;ll'[ftl-lt "'" oil 'If I~ i\ llq~ lIll~ ..-. am iIINI i:(~oil_Ill", t I

""'" i:( _ <lfmIT j;~ ;rem<ll~ .flfl>ofll<li Oil~~ ""' t I -'to~~ '"'~ wem
j; fll'l~f\0!!f.ItII~ ~ '"' ""'" ~ ""' /itt~ "" ..-.f lIll 'If t I

ABST RACT. Ind ividu al thu nd er occasions 111 Mad ras (Mceuambukkaun ~1 urinil 1981·1990 have been
crilically examined and the Freq uency of thunder occur rence li S 'Nl'1I AS the d iurnal vari ations ha ve been
derived . Naune of thu nd erstorms as re \'C a~J in th e release of squa lls. change o f tem perature lind humidi ty
have been explained . Synoptic siluatio ns \:lIu s ing the thunder 81".1 i\l t)" Ql Madras are o utlined. Possibl e
guid el ines/thumb rules to forecast local sevr R' sto rms have bee n attempted and the result s are
d iscu ssed .
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I. Introduction

Th understo rm is an important me so-scale sys
rem. T hu ndersto rms exhibit some dependence o n
Ihe orography of a place a nd the climatology and
s ignatures of thu nd erstorms over a place have 10be
stud ied specifically and critically. M ad ras (13' N.
sfI.r E) is a n importa nt me tropolis of peninsu lar
India an d lies in ea st coast. It ha s a n international
ai rpo rt and a considerable a mo u nt of industrial
activity goes on in and aro u nd Madras. Occu rrence
of thunderstorms is relevant to th e various act ivities
in this place. Hence a detailed study of the thun
de rstorms over Mad ras was taken up and the res ults
a rc presen ted . A few statistical studies
(Ramakrishn an and Ga na palhirama n 1953. Su n
dararaja n and Raghava n 1962. Raghavan et al. 1981.
Siva ra makris hnan et 01. 1985) on th e occur rence of
co nvective clouds arou nd ' M ad ras are available.
However. these are based on the rad ... observations
upto about 50 nautical miles (92.6 km) arou nd and a
clearer picture can be derived on ly from the d a ta
collec ted from the ill situ weathe r records at
Mad ras.

2. Olta

The current weather register of Meenambakka m
airpo rt observat ory gives full details of the
occurrence of thunderstonns over the place. The
current weather registers for the period 1981
through 1990 were co nsulted. The autographic
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charts fo r the corresponding pe riod have als o bee n
stud ied critically to derive the character istics of the
thunderstorms o f the place.

3. M elhod of analysis

T he thunders torm occasions from the records
were noted with full details. T he frequen cy distribu
tio n over the mo nths and the d iurnal periods were
computed. The occ urrence of squa lls am ong these
thunder occasions were detected and th e nature of
the squalls was studied. Synoptic featu res respon
sible for the occurrence of th understorms over M ad
ras were identified. Since local forecast fo r the
metropolita n area is o ne of th e services p rovided by
the Region al Meteo rological Centre. Madras, an
a tte m pt was a lso made 10 develop forecast c riteria
for the local thu nderstorms,

An initial inspection of the data so co llec ted
revea led that the thu nders torm occurrence over
Madras is least over the months January-March.
Du rin g the study period o f o ne de ca de o nly one
thunder occa sion in January and two occasio ns in
March a nd fou r occasions in February were repor
ted. Hence thu ndersto rms during April throu gh
December were critically studied in all years. While
the convective development during pre-monsoon
and southwe st monsoon months is dominantly
land-based (Raghavan et 01. 1981) during the
northeast monsoon months of O ctobe r to Dece m
be r. convective clouds in associat io n with cyclo nes












