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Size distribution of Raindrops - Part V

v. N. KELKAu

f)'1""rt,,,rlll of Phy.lfirs, ).Y(JIDro~f"t? lVtuli~1 Coll"ge, P O? ll fl

(l1""ei,.,.,1 28 April l.')0il

AR-'TRACT. !te llult"o f meascrcmente oft he fl ize distribution of raindrops fer thundersto rm rain recorded at
Poone during :\U~flt.S{'ptem,*tall.t OctoberI9;J6are deeerlbed end coml),1.rt'lfl with those for monsoon rain. The be lc
da ta are given in th e form ofa table ehowlng t .he num ber of raind eope rl'Cl"ivrdper equure metre pc r~11~1. (grouped
at Interval e of 0-2.'> mmindiam ctcr\for varjou intf'!:tsitj (" ofprecipitatlon. The total moment um end kmetlc energy o f
raindrop" p!" ~ "'1 \n~c met,; per "ee hwe b~cn.tlct('rmilletl!i ll a (und!on ~rt~c j~te~"ity. of pn-ciJ;tit,at ion. Tho conOt'!'
tr",tiol\ of ramdropliand liquid Wah" per cubi c mel re ofa'f and th<'lt d lstr tbut ion til chffl'rcnt diameter ~roup8111 di ll.
CUIl~ . The rN-lar rt"!tpcth·itv Iectoe for individual min periods hall been calculated for 1I10nMQ~ 88 w('11 811 thu nd er
storm rain. E vidence for t he hrt"llki ng up ofl argc rllindroplt iM presented in the Jlllpt'r.

2. Results

Grouml tlistribution

The variation of lV, the tota l number of rain.
drops per m' per sec with inten sity of precipit .i
t ion I (nun/hr) wa s plotted on sem i-loga rithmic
paper. Thi s is shown in Fig. 1. Average valne..
arc shown hy open circles and the individual
va lues by dots, The relation between N and I
was found to 'be

N = 562 1°·" per m' per sec. (2·1)

Thecorresponding relation formonsoon rainwas

N =71O 1°·" per m' per soc. (2 ·2)

For thunderstorm ra in the number of drops fall.
ing on unit a rea per sec "..a s Jess than the corres
pond ing number for monsoon rain, within tho
range of inte nsit ies observed. Unlike mOnSOOn
rain, however, in nbout 20 per cent of the ease s,
t he freq uency of drops was a bnorma lly low in
t hunderstorm rain. The corresponding point
form a sepa ra te branch of the scatter diagram
and tho mea n va lues are shown approximately by
the dotted curve in Fig. 1. These low values
have reduced t he average va lue of N. t ho main
branch of the scatter diagram following a higher
curve than the average.

The tota l momentum of raindrops was a lso
ca lculated. The relation bet ween .II a nd I was
found to he-

M = 1I2 I ,.,,. c.g.s. nnits per m' per sec, (2'3)

The ra tio (JI/I) varies from 104 for low valu es
of tho rate of rai nfall to 200 towards t ho higher
va lues. The corresponding relation for mOI1'lOOn
rain W8S -

r, Introduction

In thc ea rlier pn rt s of this series of invest iga
tions, we have dealt with the size distr ibution
of raindrops in monsoon rain at Poona , In this
paper we propo,", to present th e result, fur thunder
storm rain at Poona,

Four periods of ra infa ll have been recorded,
one in August, two in September and nne in Octo 
ber 1956. The size of ra indrops wa s determined
hy measuring the size of their impact 011 a collect
iug surface. Sheets of smooth paper (21 em hy
33 em) were used. In a ll 169 pa pers were exposed.
The total number of d rops actua lly measured
was 55,6&1. Th e exposure vnried from I sec tu
49 sec depend ing 0 " t he rote of ra infa ll, In our
experiments tho rate of ra infa ll va ried from 1) ·17
to 71·2 mmjhr. The results are presented in the
same fonn as was done for monsoon rain to
facilitat e comparison.

The ba sic da tu arc g-iven in Appendi x 1. In
stead uf a rranging the results in t he order of in
crea sing magnitude of the intensity of prec ipita
t ion, th ey a re given in th e time sequence in which
tho recorda were made. The origin of t ime is in
all cases within a minute of the ac tua l commence
ment of t ho mi n. Complete showers have been
recorded , except for 31 August 1956, when on
account of the high intensity of rain a nd strong
winds further observation. were not possible.
The reason for giving t he results in the form of
tho time sequence in which the records were made
is tha t the diameter spectrum of raindrops for
identical in te nsity of precipita t ion, is st rongly
dependent upon th e phase of tho shower. The
values of the total number of raindrops per
m' per sec and the total number of raindrops
per cubic metre of a ir arc indicated in sepa ra te
columns, ;1//1.= 165 (2-4)




















