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..\ INTltAI:T. III a&4Ol,ja ! in n '" ill ••). 1\\ Illlrnft " from t hu ndcrcloud- . lin ahruI'L all~1 nll11l,rUlA) ri~ in MUrfll(.'U
t. ·lIIpt·ral ure of th o or-t ee uf !i tu () (J ..... ltlO recorded a l X" [tpur 1'1111 \ ' hmkh RJ""t n8 111 on "wu dilTl'""I~1 11 ")"8 during su umn-r
""' ll.'l4l11 lind wit h f hi!'! .1hru (l t. r ise , the surface temperatu re touched I)II Of' R,J(l'in ,11m ~1l)" 8 ma xi m um h'lUP:'-'tature a t
tl w"'ll t",'u places N'OOn l ('~ I.,·ar1il ~ r in 111.' af~t:n1Uun. These tw o ('IW·,. lire tl.·I'I('n IJ«l In this paper a nd a 1))8111111;)0 ex pl n­
nation for 1he nf,rupt rise III temperature 1.8ai M) pn-ecut cd ,

1. Introduction

Downd ra fts from a thullllcrstoTm generally pro­
duce cooling at the sur face on re;\(ihing t he grouwl.
The extent of cnoling, hO\\"cver;varic~ from <:;lSO

to oaso depending npon tho 1ll11g,,, of raindrops
evaporated in tho downdraft. Hut, very rare ly,
warming, occ urs with downdrufts reaching the
ground level. In thei r exteusiva study on tho
dynam;"" or thunderstorms ~Iull nml Itao (l!l,'jO)
have cited i ll.Ktancn~ of rise in surface t(':mperat ul'C
associated with thunileffitorn\'l, and ulso I'Cproc1ncctl
se1r·recoraiu~ charts to depict n few typical cnses
of th is cntegorv. Similar in..stances or rise in
surface tcmilljr~\tum a:-;,~~iat~ l with the paH..~agc
or a few Nor'wcsters over Dum Dum have ulso
been reported by Pad ruannbhamurty and Chnu­
dhury (1967). I n the present st udy two cases
of ubnorrnal ri~tl uf surface temperature (of the
order of 5 to 6°C) niul corr""pollding fall of slIrfaee
hmuklity of the order of 20 to ,\0 per cent in
as.c;:ociatiol1 with dowudrafts from thumler-clou.l«
hav e ht'A.'1\ presented, .A plausible cxplanation
for the rise of tempcrutu ro and fall in luuuiditv
has n1:-oo been ofTcreU. •

2. Description 01 the cases

III assoc iation with the piLS.'ia gc of a thunder­
cloud . an abnorma l rise of SurC~K:C te mperat u re
was reeo ..I",1at 2:H5 1ST ou 6 ~~IY I!)f,~ a t Nagpllr
aUIl175ri \ ''I' on 2; ~Iarch !!l61 at Yi""k1"'patnalll.
Tho changu." in other mcteorologlca.l clements
nt the time oCthi:i warming in th e two Cl\~ are
il1tllcah~41 in Tahle 1. 'f he trace'll of the tJlerlllO­
grnphl( (dry nllll wl}l), hygroJral'h~, 1I11cmugraphs
and brHogrllplL'i for the t wo ca.~cs. arc !'1hown in
j<'ig' . 1(01), I(b), l (e) allli 1(11) rCHpeeti vely. Tho
t,acell of the ""If·reconling ins tnlllwnls for C"'\C
II (i.,., for Yi"" k!",pMnam) "how n in the above
figme. arc reprotlnceU from tl ,o.e which appeared
Mil' (N) 7ijOOOIl-Ku.3

in thi s journal (I ndia.. J. Mel. (;<XJP[,Y<" 1961, 12 ,
:1, 1'. 50!).

I t ili interesting to know that in bo th the oases
the dry bulb terupenuure- shot up rapidly and
touched the days' maximum fur the places con­
earned llgllill' At ~l\gplll' , this huppoucd to\~:~rd!J

midnight. The surface temperat ure und hnmidity,
however, reverted back approximately to th eir
earlier va lues rath er quickly, being uhout 10
minutes in tho case of Vi~t\kha.p:\tna.m und ubout
:\ I minutes in case of Nugpur when the squally
winds nearly subsided. It is ill11 KJrLLnt to note
that nn rain occurred 011 both t ho o(;(:asiuIL~ uud
also no thunder was hoard . or course, :1 tu ,I
oktas Gil were reported with light ning on bo th
the O(, Cl\,..sions near ubout the time of the rise of
temperature.

3. Synoptic situations

Tile synopt ic sit nation on 6 ) h y 196~ (for the
nl\..se of wnnniug at Nagpur, i.e., Ca.~e 1) wus quito
favouruhle for convective developments in tho
viduity of N;l(1'pur. F low pattern ut sr>O-mh
level in the motning fur this C<L~O is shown in Fig. ~.
.\ tli:-l.{·.(Jntinuity between dry 31141 relat ively moist
air lay cloie to Nagpur on this level.

Radarscope oluervat.ions indi cat e that 1\ few
Gb cell. <Ieveloped 30..10 1m, away fWIII Nagl'lIr
tmrll«l, wc:<t (see }'ig. 3) at 1630 G)rr , At abOllt
1800 GMT, a well mmk",l Gj, cdl w"" loca ted
ahout 15 km aw.~y from NagI'llr tuwarth W6.lIt

amI NaglJur rcpu rt oo .I. okt.e.\..'i Cb with lightning
a.t thi~ hou r. This (iCU later 1Il0 V L"I.l a way ea....t .
wards antl (lcgcllera tetl. It i.." Leliev.,.l tha.t during
it1'1 movement Ci.l.~twa.I'(L~, it (lame very clO'io tv
Na!5pUl"l1 t 181:; G)!'r " nd r",m downdraft" rde,e'e,l
fro m th i!'l thululer clolll\, Nagptl r oxpenl'I\C~l.'t. l

squa lly wind . from W~WjW'ly direction with 11












