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ABSTRACT. A mode l of the downdraft from convective clouds has been proposed assuming
evaporative cooling 3 5 the mechanism responsible for the downward mot ion. Effects of friction and
liquid water content have also been taken into account through suitable parameterlza tion and velocity
and temperature of the downdraft a t an}' level have been computed ns the mass-weiehted mean of
cont ributions fro m all upper levels. . .

1. Introduction 2. 1\1ndcl equation,

The vertical acceleration experienced by a parcel
of air of unit mass entrained into the cloud can he ex­
pressed as :
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where the buoya ncy factor B is given by

B = [6 T* - 6 T * (LWC)]It»
In the above equat ion CD. Rand T * are the drag

coefficient , radius of the descending current and virt ual
tempe rature of the environment respectively. In deri­
ving the above equation, it was assumed that the en­
viro nment is in hydrostatic equilibrium and there is no
discont inuity in pressure across the cloud. The effect
of liqu id water on buoyancy is further parameterized
in the form

6 T* (LWC) = LWC. T*. (V - W)/(V + W) -

where V is tbe mean term inal velocity of liqu id drops
(ta ken as 5 mps) and LWC is the liquid water content
expressed in gmjgm . In the initial stages of the down ­
d raft liquid water exerts a downwa rd force while in
later stages the downdraft experiences a drag simila r to
the liquid water loading of the upd raft.

As the parcel entrained at level Z moves vertically
by a distance Z, the buoyancy factor due to virtual

• temperature difference assumes the form

Over most of the stat ions in Ind ia . arrival of cool
moist ai r normally accom pan ied by strong surface wind
and increa se in pressure often precedes the arriva l of
convective cloud and associated rain. This phenomena
is called "squall" when speed and duration of the sur face
wind exceed prescribed limits (13 mps and I minute
respect ively) and constitutes one of the hazards 10
aviation. Squall s originate inside the cloud as a do wn­
ward moving current o f cool ai r and upon reaching
ground spreads hor izont ally sometimes moving ahead
of the cloud by as much as 30 kn!.

Many hypotheses have been presented to ex~lain the
origin of the downdraft and most of these consider one
or the other of the microphysical processes going o n
inside the cloud as the cau se of the initiation of the
downdraft. Most favoured amongs t these hypotbeses
is the one put forward by Byers and Braham (1949) in
which downdraft is produced by precipitati on loading.
Recently Mukherjee and Mukhopadhyay (1983) have
explored the possibility of meltin g of hailstones and
resultant absorption of latent heat contributing signifi­
cantly to the genesis of ~owndraft. In the presen.t model.
it is assumed that entrai ned parcel at any level IS pote n­
tially coole r than cloud and hence experiences a down­
ward motion initially. A s it descends it is warmed
adiabatically and cooled diabatically by evaporation
of liquid water present inside the cloud .Since the adi ­
abatic warming is at a constant rate, ,t IS tbe rat e. at
which evaporation and diabatic cooling occur , that
determines whether the parcel continues to move down­
wards or reverses its mot ion and finally becomces a
part of the updraft.








