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The relation of raindrop size to intensity of rainfall in different
types of tropical rain using a simple raindrop recorder
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..:\n~R.-\CT. Th~ 1"1lJ'l"f 'tiveJ th &resul ts of fll lldie8 of eetndrop . i~ cw. racl<'rildics in th ree othf'r di fferent
type s of trori C'.n1 rain to what Slraeamekrfshneu had earlier studied (1M )}, using th e simple ra indro p tl.'Nrtlrr. Th,.
IItudy o f ralndrcpebe cberacterlst tcs refers to ana lYfl ip o rra inclroJl snmplf"l1 ta ken at 1'000a in (I) typi Ml 11how('r t,ypcs
of rain wi lhnut thunder {cumuliform clouds}, (2) cont inuous ty pe of rain with OOOlL~i( D&l thu nder (cnmuliform Bntl
IItraUfonn clouds mixed) and (a) non-freezing ruin during typical mOIl800nfrom et re tt form clouds . RcgrPll l!lion equa.
ttons eonncct tng the Intensity of ra infall with tho various rainfall parame ters such 8S median dropeize LJ. . Jlquld water
content lV. radar rcfteetivity Z have been developed and compared with finl1ings of other inve8tigat onl all over the
world . U('fl,l' , formul a i fl, found to rep resent the .1Z0 distrl button of raindrops in tho tropics also but with suita ble
Chat~A in the constants . It is also shown in a~ment with rt"lIUltll obtained earlier hy Slveramakrlehnan ( l OOt) .
Hlanohard ( lO;l3). Best (19 ")1). AtlAs anI} Chmele (19;");) and Spil heua (1948) tha t the median drop dinmetee
ill the 1tl ')fIl lIuit....blc parameter for u~crihinl; t he a Vl'rl\~ sizn of tho drop !lize distr-ibuti on in preference to nthr-r
everngo Ai'll) parame ters such as mean d iameter n". .modo diameter Dd • DlP4n volume diameter D. and predomi
nent diameter DfJ '

t, Introduction

Considera ble st udy has been mado during the
[nat few years of raindrop spectra and their relation
to tho average Biro of rnindrop, liquid water con
tent lV and radar reflectivity Z. Basic references
on the subject are the papers of Laws and Parsons
(19·13), ~larRhall and Palmer (1948), Spilhaus
(1948), Be...t (1950,1951), Blanehard (1953), J ones
(1956), lIIueller and .Ionos (1960), Fujiwara (1960),
AHs. (1963). Sivuramakrishnan hns given an
up-to-date survey of raindrop distribution (1961)
including data for tro pical storms, showers and
eontinuous type of min.

The effects of evaporat ion, coalescence, wind
sort ing on drop siso distribution have boon con
sidered by R igby, Marshall and H irschfeld (19M),
Gunn and lIInrRhall (1955), Imai et al, (1 955),
Imsi (1956), Atl as and CbmeL~ (1957), Sivaraman
and Sivaratnakrishnan (1962). The available
evidence from all tho abovo papers clearly shows
that drop size spectra are highly variable in time,
space and with typo of rainfall.

The present study refers to the analysis of
raindrop size eharactoristics of rain samples taken
at Poona dnring (a) typical shower typo of rain
without thunder (from cumulifo rm clouds), (b)
continuous typo of rain with occasional thunder
(from strati form and cumuIiform clouds mixed)
and (0) non-freezing rain during typical monsoon
rain from stratiform clouds .

Regression equat ions connec ting the intensity
of rainfall with tho various rainfall parameters such

as averago size of raindrop, liquid water eontont
W, radar reflectivity Z, have been developed and
compared (Table 4) with the fin,ting. of othor
inves tigators - Boucher (1951), HigS" (1952), Kelkar
(1961), SrivMtova (1960). It is shown in agreement
with the results obtained earlier by Spilhan..
(1918), Bes t (1951), Blanchnrd (1953), Atl l\9 and
Chmola (195i), and Sivaramakrislman (1961)
that the median drop diam eter is the most suitable
parameter for describing the average size of the
drop siz e dist ribution ill preference to othor average
size parameters such B8 mean diamete r D.. , mode
diameter Dd , mean volum e diameter D . and the
predominant diameter Dp •

Best's fonnnla for the size distri bution or rain 
drop given by -

I-F = eX}, [-(x/a» J (1)

where a = A/R'P

F = F ract ion of liquid wawr in the
air comprised by drops witb diamete.
loss than x

lJ' = Rate of rainfall

A, p and n are constants

is fonnd to be suitable for represent ing the .iz.
dist ribut ion of raindrop" in the t ropics abo but
with suitable ehanges in Best 's constants .

2. VerlfteatioD of Best's formula

From Best's equat ion, it can be shown that

log log,o [1/(I-F)]= -Q' 36+n (Ioglli,,- log,o") (2)




























