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ABSTRACT. The rainfall intensity from convective clouds varyduring the period of rainfall. In the present
paper a mathematical express ion has been deduced for the temporal variation of rainfall intensity in terms of ter
minal velocity v, drop diameter l? 3!1ddrop ~ize distribut ion ND and ~n effort has made.to lay d?w n the condit ion
for var tous typesof temporal vana no n of rainfall intensity mathematically and the physica l significance of vanous
expressions were tried to explain. It is shown that the presence or absence orupdraft duringprecipitation reaching
ground is an important controlling factor. It has also been shown that the drop size distribution also plays a
significant role.

1. 1ntroduction

Rainfall fro m convective clouds are co mmo n during
pre-monsoon mo nths over northeas t Ind ia . Large am ount
of precip itation occurs in a sho rt spell with a high ra te of
rai nfa ll, Altho ugh tho ra infa ll du rat ion from these
co nvective clouds are brief the intensity of ra infa ll
vari es d uring the per iod . Cons idera ble work has been
done on the ra te o f precipitat ion. Kelka r (1959) gave
drop size d istribution with respect to ra infall intensity.
Siva ra makrishnan (1961) related the rainfall rate R'
with va rio us other parameters like liqu id water co ntent
(LWC), median vo lume d iameter , rada r reflect ivity.
The tempora l and spa tial vari a lio n of the rat e of precipi
tat ion fro m thunderc louds ca n be explained, to a signi
ficant extent, according to Battan (1981), by the spatia l
and tempora l variat ions of the vertica l arr mot ion.
Bennetts and Bader (1981) descr ibed the enhancement
o f surface ra infall as the effect of merging two interact ing
cloud cells under ccrta in condit ion s.

The author (Chakrabarty 1985) has done a study o n
the variat ion o f rai nfall in tensity from co nvective
clo uds du ring pre-monsoon season over Ganget ic West
Bengal using 10 years da ta over Alipore and Du m D um
and has shown tha t the temporal variati on o f ra infail
can be categor ised into four types, viz. ,

Type I - Rainfa ll intensity rema ins constant
d uring the en tire period of ra infall.
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Type 11 - Ra infall intensi ty is max imum in the
beginning and then gradually decreas
es.

Type III - Rainfa ll intensity is highest d ur ing the
mid-portion ofthe total ra infall.

Type IV - Rainfall intensity is max imum in the
beginning and reaches to minimum
during mid-port ion and again inercases.

It was shown that majority o f the cases fa ll under
types II an d 111. It " as shown that the type fl cases
resemble curve y= aJlog x and type III cases resemble
that ofy = ax' '---'.

In the presen t paper a mathematica l expression
has been ded uced fo r the tem poral var iatio n of ra infall
in ter ms o f terminal velocity v, drop diameter D a nd
drop size distribut ion ND. The expression was analysed
and ma thematica l condition s a re la id down for va rious
types o f temporal variation of ra infa ll intensity.

2. Expression for temporal variation of rainfall InteMity

The rainfall intensity is given by:

R' = 36qv X 10-' em h.1 (I)

where, q is the liquid water content (L WC) and v
is the term inal velocity (Sivaramakrishilan and
Selvam1967).








