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On the variations of pressure and temperature associated with
Nor'westers at Dum Dum

B. PADMANABHAMURTY and A. K. CIIAUDHURY

Meltorologiool Office, Dum Dum Airport

(RccCl:vcd 29 April 19(6)

A BSTRACT. Thunderstorms occurring at Dum Dum Airport have been claseified into four categories bared
on press ure end temperature variation. In majority of caaee, p ressure rl scs and temperature falls were observed .
Oooaeiona wit h ot her eombinet tons of pressu re and temperature also existed, Rep reecnterive eaeee beve been
presented and discussed . Halletorma accompanied by pressure rise have alec been presented.

1. Tetrachorlo correlation eoemcIen,

Nor'westers occur frequeutlyiu West Beugal and
neighbouring a reas during t he premonsoon season
(March to May) . It is genera lly observed that
pressure rises and temperature falls in association
with these thnnderstorms. But on rare occas ions
there are also other combinations of p ressure and
tempera t ure. It is, therefore, proposed in the
present paper to iuvestigate the relat ionsh ip
betwoon like and unlike changes of pressure and
temperature associated with Nor'westers at Dum
D um Airport utilising the autographie charts for
the years 1963 to 1966. For the purpose of obtain­
ing a statistical relationship the tetrachoric corre­
lation coefficient (Brookes and Carru thers 1953)
has been employed iu an alysing the data iu this
paper.

The tetrachoric correl at ion coefficient can be
calculated where bot h variables arc divided into
only two classes. Suppos ing the pressure cha nges
associated with the squall are divided into rises
and falls, accompanying the rises there may be
rises and falls iu temperat ure which may be
denoted by a and b. For the falls of pressure there
may again be rises and falls in te mperature which
may be denoted by c and d. The frequencies of
like and unlike changes of pressure and tempera. \
ture associated with Nor'w csters are givcn iu
Table I.

The tetraehorie correlation coefficient RT is
then given by RT =cos{ (" VbCj /( Voo + Vad)}
whieh can also be expressed in the form-

RT = sin [ "2 ' V (ad) - V (oo) ]
V (oo) +V (oo)

I t is readily seen from t his that if all the changes
correlated are out of phase then a=d=O and RT =
-1, If, however, they are all iu phase b=e=O and
RT =+1. In the present case the value of Rr came
out tobe-·32. The sign of the coefficient indicates
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that either pressure rise with temperature fall or
pressure fall with te mperature rise is more favoured
than that of eit her pressure rise with te mperat ure
rise or prcssure fall with temperature fall. The
low magnitude of correlat ion coefficient is primarily
at tributa ble to the fact that ca8C8 of pressure rises
accompanying temperature fall account for 47 out
of 66 available cases in the period of study while
cases of pressure fall associated wit h te mperature
rise are only throe in number .

2. ExampJes of (our types

Examples are cited below to illust ra te the four
typ ical types described in Table I.

2.1. Type I: Pressure rise- temperature rise
(16-4·1963) - Fig. 1 (a)

At 0430 1ST the rad ar indicated the presence
of line formation in the northwest within 40 km
approaching the station. Under its influence,
squa lly winds from northwest/north prevailed
over the station during 0-140 and 0450 1ST, maxi­
mum speed in gust reaching about 65 km at 0450
1ST. Tempera ture also rose by about 2 ·5°C duriug
0440 and (H45 1ST.

Earli er, sq ualls and showers at Dum Dum ncar
about 1740 1ST ou the same day resul ted iu pro­
nounced fall of temperat ure bringing it from 29° to
20°C. Later the temperature rose by 2°C but sta rted
falling from 0200 IST and remained iu the neigh­
bourhood of 20 ·5"C at the time of commencement
(0440 1ST) of the second squall . It is iuteresting
to note that humidity which was about 90 per cent
dropped by about 6 per cent with the commence­
ment of this squall. It is seen that the air iu the
lower layer was already at its lowest temperature
and maximum saturation because of an earli er
squall and subsequent radiation cooling. Down­
drafts from the second squall arrived at t he station
at somewhat higher te mperat ure and lower satura­
tion resulting iu upward and downward traces iu








