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Studies of raindrop size characteristics in different types
of tropical rain using a simple raindrop recorder*
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ABSTRACT. The pa per deecri bce an cuiJy const ruc ted raindrop reco rde r for obtelnlng a eonttn uoue record
o f the t imo of occurrence, duration and range of raindrop 8iz~ of all t )'p('8 of rain (t hundersto rm , ehowers, and
cont inuous type of rain). The important meteoeologtcal peremetcrs euch aa liquid ....eter content Jr, intensity of
rainfell R', aiz".' dietrjbution of eaindrops for all types of rain ].tn . radar reflectivity Z can all be obtained from the
raindrop recorder , Regression eq ull t iolilli eonnect tng the int ensity of rainfall with the varloue rainfall parameters
have been developed and compared with the Iindinga of other inveetigetors all over the world. A brief description
of " suitable rain recei ver , til ting bucket ra ingange is also ginn for determining t he int ensity of rainfall at minut e
intervalll for various tYpE'8 of rain from a contin uous photographic record. It. is shown. in agreement with
rceultaobteined by Blanchard ( 1953) and AtlaRanli Chmela( 1957) that the rain intt>nsity corres pondi ng tomoet size
spect re can be rep resented by a uniform eollect lon oCdrops with size equal to the median volum e diameter D•.
Tho study clcer fy shows that any two of the four raindrop size peremetcr» R', Z, W. Do fix the ot her two. The
physical basis Cor the Z·R ' corre lation for differe ut ty pes of rainfall are-explained using Bartnoffand Atlaa's equation
(195 1). The presence or ebeenee oCepprecieble elect ric charge in rain helps to find out whether the rain is from
fre6zing or nou-Ireeai ng clouds.

t, Introduction

The study of size distribution of raindrops
in different types of precipitation has att ract­
ed the attenti on of many ){eteoroJogists and
Cloud Physicist s in recent years. The size
distribution of raindrops is an important
factor in determining and interpreting the
radar echoes from various types of precipita­
tion , with a view to understand the mecha ­
nism by which precipitation develops. At­
te mpts have been made to develop empirical
relation hetween the size of raindrops and
min intens ity hy numerous work. ", (Lawsand
Parson 1943, Marshall and Palmer 1948,
Spilhaus [948, n est 1950, Bowen and David ­
son 1951, Blanchard 1953, 1957, Mason and
Ramanadham 1953, AtI"" and Chmela
1957, lIason and Andrews 1960). The data
collected by most of these workers have heen
averaged to derive relat ions between drop
size distributions and rate of rainfall and
rela tes to precipitation in tempe rate
latitudes and in situ ations where the intensity
of rainfall is mostly limited below 20 mmJhr.

In India, observations of the drop size
distribution have been made by Kelkar (1946,

1959),Ramanadham and Vidyavathi (1967),
Roy and Srivastava (1958), Ramana
1[urty and Gupta (1959) using the well
known filter paper technique. Unfortunately
most of the available data refer to intermittent
samples taken on th e ground, 80 that we
know very little about how the concent rat ion
and size distribution of raindrops varies in
space and t ime during an entire storm.
The size distribution of raindrops varies
considerably with the character of the rain
(e.g., thunderstorm) showers, cont inuous
steady rain, orographic), with the type of the
cloud from which they fall , and also with the
rainfall intensity.

In this paper, therefore a description of a
simple raindrop recorder, rain receiver, and
tilting bucket raingauge is given to record
co,ltilfuously the size distribution of raindrops
and intensity of rainfall in difTerent types of
rain to understand th e mechanism of preci­
pita tion in tro pical ra in. The recorded data
is carefu lly matched to that obtained with a
lO-cm radar, with a view to correlate any
distinctive features with the rainfall types,
release mechanism and other characteristics
of the rain as revealed by the st ructure and

"Peper wa.~ ~I~C) present ed at th e sy mp osium on " Physlc nf Cloud and Rain in the T~piCI'J" hf'ld during
29 October til 1 ~ovf'mbf<r 1000 at the ~rctf.'Clrnlugical Office' , Poona
























































