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Heights of Cumulonimbus cloud tops over North India:
A Radar study
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ABSTRACT. I n India. the onl,.· information un h(light,f\, of cumulonbnbus cloud tope, available £0 far. iK

La-OIl on vory limited number of ob-ervettons ei ther from dobrioflng repor ts of eircrette or from metoorologteat
recounel-oance Hight- . To gain mnrc oxbeusttvc and eomptoto knowlodec of eumulonlmbus cloud tope eve r Xor th
Judin, 8 radar st udy hl\Bfld on tho rocords of thlt 4fin "torm~ obser-red duru-g a period of 31 mouths, ""&II conducted
at. New Dclht u-I ng the CPS·9 radar. 1 he result of the analys ts a re detatlod out and difCUStOO in th e light of the
p.xi4ing information on tho eubjoct,

t. Introduction

1. 1. The cumulonimbus cloud represents a
spectacular and very violent form of atmos­
pheric convection. In its method of develop­
ment , it appears to be R cumulus cloud 4gone
wild.' These const itute a serious hazard to
aviation. .A precise knowledge of the struc­
ture, an d particularly the verti cal extent of
cumulonimbus clouds, is therefore mokt
essential from the point of view of safety in
aviation.

1· 2. As far l\.q India is concerned, very
little information is available in respect of
heights of cumulonimbus elond tops. Althougb
the importance of such a study has been
realised for quite n long time but no precise
information could be collected becau se of lack
of sufficient, observationa l data. Du ring the
last few years, however. some studies have
been made available but these are either
based on debriefing reports from 'Comet' jet
airliners or on observations from a limited
nnmher of meteorological reconnaissance
flights. These methods suffered from serious
handicaps. 'l'he . debriefing reports from air­
liners referred to fixed routes at scheduled
times . The meteoro logical recon naissance
flights were mostly conducted in the mornings.

As such, a complete picture could not be
expec ted from t hese studies. A developing
cumu lonimbus cloud could not be watched
through its entire life history. Only a limited
number of cumulonimb us clouds, falling near
the route, could be observed.

1·3. With 1111 t hese limitations in view,
Deshpande (1961) felt that it was necessary to
obtain additiona l da ta on heights of cumu­
lonimbus cloud t" ps over India eit her
through aircraft or radar. Such II study was
undertaken based 011 the observations recor­
ded by the high power radar CPS-9· at New
Delhi and the results arc presented in this
pape r.
2. Earlier work

2· 1. In India , th e first repor t on heigh ts of
cumulonim bus tops WIIS prepa red by Rarna­
murthi (1955) who based his an alysis on 63
cases of t hunderstorms from t he debriefing
reports of Comets operati ng over New
Delhi-s-Calcutta rout" during ~lay 1952 to
December 1953, i.e. , for about a period of 20
months. His main conclusions for this sector
werc-s-

(i) Tops of cumulonimbus clouds in this
sector were generally from 28,000 to
40,000 feet.

·Spocification:'l of the radar CPS.9 : Wan ,lfmgth 3 ·2 em, Peak Power 250 aw, Beam -width 1 degree conical,
PuLoeo.widthA 0 ;5 and 5· 0 microsoeonde












