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Upper and mid-tropospheric temperature changes
associated with upper level troughs over north India

v. GAXESAK

JlfetrorolO!Jical offi-e-c. StJllt (U'ruz A irport, llotlllH 'y

(Il ecejtOed 31 .II,,!! 19M)

AnSTlt:\ (JT. Timo-sccr lon e o f uppt'r a ir temperatures over I jelhi And ("nle'u t i ll. based or, t wo radio-omh- t~" l '(' n l ti
dail)' d uri n,; t he period 14 t o :!i April 1!1;"12 are I'l t udj ('41in n-lau on t o the 11)" 1111)11ic »it uat ion and ('u m JlATt-c 1 wit h
"i millu ttmc-soct ton ./\\"aila Me fo r AhmNlahad. i\ dct a.ilt'Cl t-t ucl,. uf a n llpJW'Tleve-lITUllgh wh ich pes-ed &<"f'Ot'to north
111I1i" betwee n 19 a nd 2:ll-'ehruary 19'-'" han' a J..,lI l)(>(>n atlt-mptN1.]1 j ll noti ced that large f1urtuI\t jon ,. of tempera
t ur e in t he ?PllCr and mi11-trflp o,"pherr a re. ~'lI'OC iat NI. with t II f' mig.rat iull Itf ~111 JM'r 1('\',(,1 t ro ugh«. t he tcmpcre t UreA
gcn ora.n,r n 'l illli{ to t he rear o f t he t ro ugh 1mo. A )JO....dhlo c); I' !l~n"'lwn fur tlll l4fea ture is sugges ted .

1. In a recent paper, Veukateswaran and
De~ai ( In;};\u) have discussed t.he radiosonde
ascents made thrice dai ly at Alunodabad
with Ya i.-;.a.la instruments during the period
14 to :a Apr il 1 95~ and have given nn
interesting diagram showing t he cross-section
of the ascents. They find t ha t day-to-day
variatio ns of temperature in the upper
a tmosphere IUC milch more pronounced than
what urn observed in t he surface layers.
The)' have not suggestcd an exp lanation for
these temperature changes but have ca lled
them "dumped temperature waves" of a p
proximately three to four (lays at these
height s, th o amplitude of these waves increa s
ing rapidly in tho region of 2)0 mb.

:!. Delhi and Calcut ta were making two
ascents daily during this period, th e times of
ascents heing approximately ('!)O~ . and 2030
1ST, ami OH:IO and ~030 1ST respectively .
The inst rum ents were Cvtype at Delhi and
F-type at Ca lcutta . It was considered worth
while to st udy th ese data and currelate them
to th e synoptic sit ua tion as such a ccrrcle
tion docs not appear to have been at tempted
by th e above workers ,

3. Figs. 1 and '2 show the t ime-section of
th e ascents at Delhi and Calcutta reRI",e
tively, T he time axi s runs from right to left,
and each ascent is rep resented hy a vertical
l ine erected at the corres ponding time a ud

date 011 the axi s. The ordinates give the pres·
sure levels. Tho smoothed lines nrc the
isoth erms drawn at intervals of !)0t'.

.1. It will be nut iced that as in th e elise of
Aluuedubnd t here arc la rge Huctuations of
temperature at Delhi alld Calcutta, the
l1I a~ll i t.1H le of the chan ges iUCl'ellsillg: with
height .

Ii. Vonkutes wurun and Desai (19!;:b) have
shown t hat t.h e diu rna l variation of tem pera 
ture at .\ huu,tla ha ll, which is 11 maximum at..
th e eurfur-c, decreases rapidly with height
ami vanishes nearly at Bno mb, T1JC mean
temperature for Ca lcutta and Delhi du ring
April I!'(;! for early morning and late evening
also shows that the diurnal variation is
Ileg~ ig~hle above nhout s'HJ mh . Th e large
vunution of te mpera ture at hi:dlCr levels
from ascen t to usoeut ca nnot , th erefore, be
regarded as I)l' ill~ due to any diurnal varia.
t iun particularly ill view of ti le fact that the
fluctuutions do Bot occur in :!4·1IOur cycles.
Un th e cont ra ry t here is good ju stification
fur the assumption that these arc directly or
indirectly influenced by upper tropospheric
d isturbuuees, as th e following eonsidetut.ious
will show.

6. A st udy of th e constant pressure chart s
shows thnt au IIPIH.~r leve! trough was moving
eastward!'! across north India between 12
uud 18 Apr il 1!15~ . The trough line at 300-IllL
















