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A study of the extension of cold waves at the surface
in relation to upper winds at 3000 ft in India
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t. Intro:luclioD

Earlier studies in India in connection with
the foreca st ing of minimum temperatures
from antecedent meteorological elements
Much 88 dew point, dry bulb, wet bulb, maxi
mum temperature etc, have been confined to
individual st atio ns, Ramdas aud Xa rasimhan
(19:li) nnd Barkat Ali and Xaqvi (1931, 19i1)
lIlay he referred to for such studies. In this
note, a study is made connecting the march
of minimum. temperature s over large areas of
the country in the form of cold waves with
antecedent upper winds.

It is well known thnt cold waves advance
into Tndia ill the rea r of western disturbances
which move across north India and centrnl
parts of the country during winter. The ad
vance of these waves being essentially IUl

advective phenomenon , the progressive ex
tension of low temperatures from day to day
on th c surface may be expected to be relat ed
to wind field at some appropriate level higher
up. The level of upper wind. to bechosen for
such invest igations should be such thnt it is
neith er 80 low as to he affected hy ground
friction nor 60 high as not to influence surface
temperatures. We shall see whether, with the
aid of npper winds at 3000 ft,one can forecast
-the ext ent up to which n particular minimum
temperature isotherm is likely to advance
over the surface in the course of next 2·1 hours
from its position on a particular day in nor
thern India during winter. Such an enqu iry
arises wry often in the mimi of the forecaster
concerned with th e i sue of low temperature
warnings,

2. Da!a ,poi analy5 l5

ix synoptic sit ua t ions have been chosen in
which well-marked cold spells appeared over
\Yebtern Pakistan and northwest India nml
moved eastwards across the central parts of
India, extending their sway in some rases
as far south ns Decca n (Desh) and Il ydcrabad.
The ca ses studied were for the following
period s->

I :1- i J anuary 1949
II 5- 8 February 19,1!}

II I 8--12 February 1900

IV 15-18 .lanuary 195:J

V 8-11 J an uary 1954

VI 1 23,llInuary 1951

Except for some isolated peaks , the general
ground elevat ion in north India and central
parts of th e country is not more than 2000
ft above sea level. The upper wind field con
sidered in th e study was for th e altitude of
:1000 ft 1I 1~)\'e sea level. This level W H.' chosen
for the reasons that at lower heights wind
flow is likely to he affected by ground friction
whereas winds at ycry high levels mar not
influence the surface temperature very
much.

From the synoptic working charts of the
cold spells under st udy, the isotherms of
minimum temperature for 50t'F, 45°F and
40'F wcre copied out. on separate charts ,
using one chart for each level of temperature.
Thu s, three charts were prepared for each
spell, one showing position of iiO' F isotherms
of minimum temperature on successive
















