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Lapse rate change due to advection at lower levels and
occurrence of pre-monsoon thunderstorms
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ABSTRACT. Using the method of vert ical wind sheer vec~r difference , tho change in lapse rate brought.
abo ut by advection alone (upt o a height of 0000-7000 ft) waa eeu meted for Calcutta from the upper wind data
of o~oo G.YT ascent for ever)"day, spread over a.period of one mont h of the usua l peak activit y of eor 'wcstees
(violent thunderstorm s). This change a pplied to the morning tephigram is fouud to provide a modera tely successful
toot for prediction of local afternoon t bunderetorme. The percentage of 8UCOO8::J for the period studied is n 6llrly

80 per cent.

t , Introduction

Although the est imat ion of instability for
purposes of forecasting local weather of the
convective typ ehas to be based on the avail
able radiosonde data, such est imations from
these radiosonde ascents alone have becn
observed to be of limited use for forecasting
th understorms, particularly in pre-monsoon
season, affecting Calcutta. In fact,Hoy (1950)
who has made a study of the tephigrarus dur
ing prc-monsoon season of March-~Iay 19·19,
has also remarked of the limited utility of
0300 GMT radiosonde ascents in the progno
sis of thunderstorm developments of this
season. He has remarked that the modifica
tions in the atmospheric structure arc more
of a local character and the occurrence or non
occurrence of nor'westers may not, therefore,
be indicated always by soundings made 6 to
12 hours earlier (0300G~IT ascent ). To study
this aspect of local factors modifying the
structure of the atmosphere, at least for the
lower levels, an attempt has been made in
this note to study the lapse rate changes that
would be taking place in the lower layers due
to air-flow pattern alone and to see if any
relation exists between this change in lapse
rate conditione at lower levels with the subse
quent development of thunderstorms.

I n th is study attention has been confined
to the conditions at lower most Ievels, viz.,
1000 to 5000 ft a .s.l, primarily because of the
lack of wind data at upper levels at 0200
GMT and secondly due to the fact that during

the pre-monsoon months, there is usually an
inversion in the transition layer between the
moist air below and drier air aloft-approxi
mate ly between 3OOO-ft and 5ooo·ft level,
inhibiting vert ical development of clouds.
Intensity of this inversion which may further
increase or decrease due to changes in lapse
rate arising out of particular flow pattern
may contribute substantially in inhibitine or
producing potentialities of development of
thunderstorms.
2. Estimation or local change of lapse rate

A qnantitative estimation of the local
change oflapse rate can be made by a method
described by Martin (1944) who followine
Fletcher (1912) has derived the following
expression for the gradient of lapse rate _

- \II. = :i. (av. -8V,) X k (I )

(Vector nota tions have been used)
where, av. - av, is the "shea r difference
vector" . Here vector BV, is the vectorial
difference between V, and Vo where V is the
velocity vector at the level 1 (higher'level)
and Vo the velocity vector at the level 0
(initial level). Similarly BV. represents vector
difference between V. and V, where V
represents the velocity vector at the level ~
(or level higher than 1). The cross product
(BV.-8V,) X k then alwaysrepreaents a vec
tor directed at right angles across aV.-8V
from the left to the right of the shca~
difference vector. h represents the interval of
height through which successive increments
















