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Radar study of th understorms around De lhi
during monsoon season
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AHSTRAl ~ I . l-rcqucncy o f thunder..rorrndevelopment in I>dlu region duri ng the lll lHhU .1Il 'IC. ....ou ami , " Illl':

of their general characteristics h~I\C been studied llsing the radar observations of L'OI1\'";',,li \,c ,,:Ioud<; within lOll " Ill
around Delhi ma de du ring the monsoon sea son of the !:I-year period from 1965 to 1972. For (h i) purpose convcc
live douds ..... hose radar echo tops reached or exte nded beyond S km have been con sidered as t h ~Jn J:r d ouds. Th e
study revealed tha t about 34 per cent of the convective clo ud.., forming in and around Delhi, develop illtl1lth undcr,
..tl11"l11',. I ki~h l distribut ion of the sto rm cells and 'ipa tkt' distribut ion of storm echoes arc al..n di..cu s-,cd .

I. Inl rudu clion

The thunders to rms arc manifestation of great ill
sta bility in the atmosphere. The progress made so f'lr
011 the stud v and understanding of tnu nde rs torms
is mai nly d ue to the va lua ble ob servations obtained
by rncans of radi,?sonoe network. inst rum ented aircraft .
radars and satellites, Some of the stud ies of the last
one decade are pre sented by Bat ta n (1980). Cha tterjee
and Prern Pra kash (1986) . Cyn thia and Carbone (1987).
Mukherjee and Da,(1983). Wakirnoto (1982 ) etc.

The present study was conducted to provide fur ther
information abou t the thundersto rm activ ity III Delh i
region, du ring th e monsoon season (Ju ne-Septem ber ).
namely, stat istics (~f thei.r freque ncv of occ urrence,
the ir spat ia l and height d isinbuuons, role c.f thunder
storms on seasonal ra infa II , th ermodynamica l condi tions
associated with thunderstorm days and ferecast ine
probabili ty c f their occurrence, ~hc study is based on
radar and radlOsondc observatIOns. Resu lts o f the
study are prcsented and d iscussed .

2, Eq uipment an d dala u....·d

The stud y is based o n hourly rudar observatiuns of
precipi tation echoes . from con\:cctivc clouds within
100 kill a ro und Deihl. made du rlOg the mo nsoon sea ·
,on of the g·ye"r period fro m 1965 10 1972. The
o bservat ions \\ic rc taken mainly between 1000 1ST
a nd 1700 1ST. A 3.2 em Ja panese Tild"r of lype N M D·
451A has been u, ed fo r ;his pu rpo'e . Deta ils of the
radar sct arc gi"en in Ta hle I.

( I h l )

Du rin g the above period heigh; meas urcmcn:s of
as man y as 1971 convec tive clouds were ra ndomly
made. Ou ; of these. those clouds whos e ra da r ech o
to ps reached o r ex.ended beyond X km have been
presumed to be of thunder type an d co n... idcrcd ill cu.
pre sen t stu dy. Th is thres ho ld va lue of .he heigh ; of the
each ~op for thunders to rm idcntifica . ion \\·015 tak en due
to the fuc: tha t clo uds \I. hose hciuh ts arc less tha n
K km may no : have sufficien t charge separ.u io n to be
classi fied as thunder clouds . There were 660 such
cases in all which cons.i .u ;e abou : 34 per cent o f the
to tal num b r o f co nvec ive cloud, sa mpled d uri ng the:
per iod under survey.

3. 1. t reuucncv 0'- UC('llrrCIJ n '

Ta ble .2 gives the brea k-u p of the number of
convective ckucs sampled du ring the monsoon season
of d ifferent y'_ars ~tI1 d pc rcen ~ i.t ,l!e of : h': m wh ich sht;\n d
thunderstorm dcvc ~opmen l.

Tht. kl':it co lum n of lIle ~ a ble ,ho\\ .. ;he ... r.:a...,on~Jl
nl infa l1 a t Ddll i in. tl itferen . \car~ a ~ rt.cortl ed a t Saf
da rjung:, The figu res wi ~hin hr:ickc~s in .he same columll
gives the rai nfa ll t1cpa;: ure fro m normal ( n~ rm,, 1
lainfall : 598 .7 mm)

It may be seerl fru m the tante tha: pcrccn :a gr.: o f
co nvective clouds ~ how ing l: huudcrsto nn t1 evcl opment
wa' maximum in 1969 (53.9 per een.) when Ihe sea
~' o n a l rainfall W 1' , in l.'XCCSo; ny I'J pl·r Ct'm and min im um












