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1. The importance of upper a ir thermal
patterns in the inhibition and generation of
pre-monsoon thunderstorms over Bengal
has been brought out by Rumaswnmy and
Bose (19;;:1 a, 1953 h). In one of these st udies
(1953a) stress was laid upon the grill forma
tion between tho therma l winds and actual
wind s (70n-fJUO mb level ), which showed
advec tio n of co lder air a.loft as well as a
potential source of energy duo to formation
of solenoids. It was further noticed by tho
sa me authors that the thunderstorms tended
to he u mu xi m um in tho area cast of the
thermal trough line where the thermal
winds had 8 pronounced southerly compo
nent. The cold pool or trough being esse n
ti..dly an area of cyclonic vorticity, it was
felt that although the ad vection of colder
air was very important, the cyclonic vorticit y
had its own contributio n in making the
atmosphere more suitable for the genera tion
of thunderstorms (Ramaswamy and Boso,
19(1). Tho effect of thermal vorticit y and
its relations to the isobaric divergence
bet ween tw u isobaric levels has been dis
cussed loy Sutc liffe (1917). He has shown
t hat an idea of th e distribution of the thermo
dyn amically significant t erm <11'/<11* with
height can be inferred from II knowlodge of
relat ive divergence term, which can be
calculated with comparative case with a
suitable technique descri bed by Sawyer and
Matthewlllau (1951).

It is obvious that any perturbation from
lower level (what e,""r be its eau se) would be

accelera ted if it reaches a layer of co nver
gence or more correctly in n region whore
dp/'flt is negative. Similarly any perturbation
from lower level would be damped if it
reach es a layer where dp/<ll is posit ive. A
compo site picture of the suitability of various
layers about the receptivity of lower level
per turbations, therefore, could be ass",' ied if
the distribut ion of t he term <11'/<11 with heigh t
could be ascertained. This has been done in
the presen t note by computing relative
divergence term for some specific Nor 'wostor
sit uations. .As far as afternoon Nor 'westers
are concerned the simple type (Fig. I)
with low level convergence and upper diver
gence is nut suita ble since in that case
Nor'westcr should uccur at any time uf the
day. The complex type described by Sutcliffe
with a probable str ucture shown in Fig. :!,
seems, however, to be a suitable model for
the purpose. In th is model, there are alter
nate layers o f con vergence and divergen ce
with the eonsequenco that th e term <l1'/<lt
becomes posit ive through a certa in depth (the
dept h being dependant on th e distribution of
divergence pattern in the atmosphere) at some
intermediate level bet ween 1000 and " UO-mb
surfaces. It follows, therefore, Hlat the
vertical perturbations from lower levels
would complet ely be damped in thi s layer
(sho wn as AN in Fig. ~) where <l1'{<lJ is posi
tive, unless some other agency operates
upon the lower level perturbations to enable
them to break through the layer AA'. It is
also apparent that once the perturhati ons

,J...:dt = - f d iv I 'dp,", l'

"The "subside nce and " KH'4_'Ot" can ea ilv be (ldim·J. L)' t he tbcrmodyuamiee lly ligni6cant teem
dp/dt being positive or Iwgati,-e ns the term dl' /JI is defined tl ite\' tJ)' L,)' tbe integral fir Isoba n e drvergenee of
velocity above




















