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ABSTRACT. AIl8uming that a meeoecalc precipiret lng system ls circular ill nature and has a uniform speed of it s
movemen t, ex preseione for it s horizontal extent and the velocity of propagation over 8 stat fou have been der ived
from s imple geometrica l cons iderat ions. Uelng S.R. raln gaugc detn for 1904(llIonsoon period)of three aite e situated
about 10to 15 km apart so 1\8 to form three vert tcea ora triangle. area of some oIt ho rain giving aysteme ov er 1'0011.0.

has alec been et urlled in the papor.

1. Introduction

Rainfall from thunderstorms or monsoon pre( i­
pitat ion of short dur a tion is ofte n 80 local ised t hat
stations 10 or 15 km away do not experience rnin
from th e Sli me cloud system (Aggarwal 1961 , Staff
of 1'1'.\1 1964). However , in eases of monsoon
rainfall of the orde r of two hours or more, ruin
record ing stat ions 10 or 15 km away also record
rain in quick succession, suggest-ing II definite
extent as well as movement of the rain bearing:
sys tem (Hem Raj and Billa 196·1 ). This aspect of
monsoon rainfall can be used to est imate t he
horizontal exte nt and the velocity of propaga t ion
of rain gh'ing systems over a stat ion. This note
out lines the results of such an evaluation at {laona
with the help of ra infnll records at three stations.
2. Methods

The rain giving systems can have irregular sha pes
but, one can work out consequencesRssmning the
shape to be circular. In st udies relatin g to cumulus
clouds Anderson (1960) and Newton (196:\) hav e
asaumed the clouds to be cylinders. Based on this
assumption, t he a rea of thc base of a comparatively
small single rain giving cloud syste m can be calcu­
lated when throe S. R. raing auge observatories
[located about 10·25 km apart) form the three
vertices A, Band C of a tri angle. Let 12and I,l be
the differences in the t ime of commencement of
rain at Band C respectively. afte r it has commen­
ced at A. Let T" .T2 and .T3 be the dura t ions of
rainfall at the three observatories, V the horizontal
velocity of th e precipitating system, 0 the angle
which th e direction of th e mot ion makes with t ho
side AC. The n it follows from the F ig. I -

CR +RN = b cos 0 + AM

Or, n,+VT,/2 = bcos 0+ I'T,/2

Or, V(13+ T, /2- T,/2) = b cos 0 (i)

Similarly , V(12+ T 2/2- T,/2) = c cos (A -O) I i i)
where a, b and c are the sides of t he trian gle opposite
to angle A, Band 0 respectively,

The velocity I' of t he system can be found
from cquntion (i) ,

I' = (b cos 0J//,+ T3 /2 - T, /2) (iii )

Knowing l" a nd 8, the radius R of the circular
system can be determined from the fullowing
relat ion.

From Fig. I.

LX = ON+OL

= LM+.\IN = AI" = AR' (i v)

Now An" = b sin 0, AP' = c sin (A -O)

ON ' = OR2 - NR 2= R2_ (T'T3/2)2

01.2 = 01''- LP' = RL (T'T2(2)2

Suhstitutin g t he above values and putt ing
b sin 0+ 0 sin (A - O) = z, Eq. (i v) becomes

x = v'{R' - (T'T3/2)2Hv'{RL ·(I'T2/2)2} (v)

which on squa ring and simplifying reduces to

1 [1'2 ][ T'2 ]R2= 4x' T (T3+ T2)2+ X2 - 4-(T3- ·T2)2+ X'

Hence the area "fTR2of the system can be calcula­
t ed . The method however fails, if rain commences
and ends at all t he three sites aimultaneously, or
when one site receives no rain.

3. Application of the method over Poona

The method outlined above was used to cal .
culate area of some of the ra in giving systems ave"
Poon a, S. R. ra ingauge data for 19M were
available at two sites, one at t he Cent ral Agrimet
Observatory sit uated in the Agricultural College,
Poona and t he other at the Air Force Met. Office,
Lohagaon. A third S.R. raingnuge was tempera­
ri1y installed during the period July-September




