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In order therefore, to obta in echoes a t long
range and to detect weak rain and cloud
areas. a radar should operate at short wave­
lengths, have " long pulse length, high peak
power and " lnrge ante nna properly illumi­
nated. For u particular radar, th e " bow
equat ion can be simplified as

where K is n consta nt .

Various attempts have been made to ob­
ta in information regarding the sizes of rain

drops and cloud 'drops uruI t heir distribution

per nuit volume. Laws and Parson. (1943)
have determined the mean frequency dig­
tributiou of ruin drop sizes and its relati on

I" . the rate of rainfall. Diem (19~2) has
observed the size ; and distribution of cloud
(traps from airplanes in Germany . The mean
values of X"I for d ifferent cloud types and
various Juinfl,ll ~i ntcnsitie:i arc given in

Table I.

It may be "seen from Table I, that even
when t he rat" of rainfall is very small, . the
radar ern.s-section of the rain drops which

depends llpon N,,' is 1()6 t imes that of th e
clouds. Thus, clouds in general, even if direct ­
ly over the sta t ion are not detectable with
radars operating at wave-lengths b';"'l\ter
than one cent imetre. Refl ectivit . from snow

"I," has been observed to be mu~h less than

that of rain.
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1. Introduetlon

When radio waves are incident on rain
drops, t hey are part ly absorbed and partly
scattered. The incident beam becomes atten­
uated, the effect increasing as the wave­
length is reduced. The attenuation is not
important for wave-lengths above one metre,
hut becomes appreciable at wave-lengths of
10 cm and below. A complete theoretical
exami natio n of the subject on both the as­
pecte~, t.';: ., attenuation and scat tering, has
been made by J . W. Hyde (1946, 19H) and
others, The scutt eriug hy wat-er drops or
precipitation in frozen forms of the shorter
radio-waves arc observed as rndnr echoes
and these provid e the mete orologist with data
on the distance of th e region of precipitation
8S well as on the dist ribution of rain in the
clouds,

Accord ing to \rexler ant} Swingle (1947)

the rat io of Pro the power received by the
radar from a target, to P,. the power trans­
mitted 1. given. by th e formula

1', = 0 ' 16 ,,' (e- I)' (A p d .Ya')
1', e+2 It' A'
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where. e= thc dielectric constant of water

Ap = RHert-ural a rea of the antenna

'd = pulse-lengt h in space

N = the number of dro p. per unit volume
0 1 = mean sixth power of the radii of

t he illuminated drops

n .;= range of the tnrg~t

i. = radar wave-length
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= K Nal
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