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AR~TRACT - Distributions or a reas a nd heights of radar echoes from convec tive clo uds. ob served in
Delhi n:~i (ln durin-a six monsoon seasons, 1967-1972. were studied. Stratification of the echoes according to their
areas int~) Iln ..~': different scales. namely D scale ( ,;. 100 km' l. C scale ( I OI ~ IOO'J km') a nd RIC scale (> 1003 l ml l
indicated predominance of me echocv in () sca le. with rcknivcly small percentag~ in.C and RIC scales. Freque ncy
d i<; tributj' I,H or ar c.rs an I heights of the .;.: cc'ioc. tended to be lognormally distri bute d.

Ke)" " urJ \ - l'r.s. r ibu.io n. l{'Jlh r echoe ... . Co nvective clouds , Strat ification , Lognorrnall y.

Lo pez ( 19 77) att ributed this observed phen omenon
of lognorrnality du e to t he growth of cumulus clouds
according to th e law of proportion ate effects [a variate
as for example, height of a cloud. is sa id to obev the
law of proportio nate efTects if th e change in val ue of
the varia te at a ny step of a process is a random propor
tion of the previo us value of the variate (Ai tchison
a nd 8rO,",11 1957)) . He suggested two hypotheses
by which cloud. co uld grow acc ording to the law of
pro portionate efTects. T he first hypothesis assumes
that t he sma ll co nvective clements which are produced
by the large-sca le featu res of flow (conver gence field,
th ermal stabili ty. etc) grow to th eir f inal size bv
th e process of ra ndom entrainment of environmenta l
ai r. The second hypothesis postula tes a process by
whic h clo uds of a particular size a rc form ed by the
merger of smaller elements.

I. Intr oduct ion

In t he study or tho: churac .cri st ics of convecti ve
clo ud. over Flo rida . lI'o l1<! i"i (1976 ) fo und th at th,
freq uency d ist ribut io r -, of t h~ du ru tion and ra i!1fa~1
vo lume of t heir radar ,.:cho: , follo w logno rmal d ist ri
bu t ion. T hai is. cumuluiv ~ perce nta ge frequency of
durat ions o f th '~ ,.: c l'1 o ~ ~ 0 .. their volumes when plo t
led on a logurit hm'c pro ba bility paper (t he o rdi nat e
is plo tted in logar ith rn'c -cal r, whil: the abscissa is
plo tted in a no rmal p:oha bility scale ). they a ppea red
as a st rai ght lin:: sho wing t hal they a re log norrnally
d ist ributed [fo r a thoro ugh d iscu...sio n o f t he lognormal
d ist ribu .io n, ,\('{' the boo k bv Aitchison an d Brown
(195 7). Cro xton (., al. ( 1969)1 . A sim ilar feat ure
wa s a lso o b-crvcd by Lop " (19 76) an d 1I0 ulO and
Cheng (19 77) in tho frequency d istr ibut ions of height,
horizo ntal size a nd dura ion... of the radar echoes of
tropical clo ud popula ion , observed over the Atlan tic
Ocean d uring GA RP \ (Global Atmos pheric Resea rch In o rder to see whether logno rmal d istri but ion
P rogra mme) At lantic T ro pica l Exp erim m t (G AT E). In also prevails in cumulus cloud populati ons in the
o rder to ver ifv whc ther the observed log normality Ind ia n region, Raghavan et al. (1983) studied th e
is a genera l char acterist ic of cumulus cloud po pulation , frequency d istributions of the arc IS of the radar echoes
everywhere. Lo pez (1977) furt her examin ed freq uency from co nvective clouds aro und Mad ras (I)' 5' N,
d ist ribu tions of heig h' s. horizon ta l sizes a -id durat ions 80' ITE). Th ey fo und th at sma ller cells co nstitut ing
of convecti ve clo uds a nd con vect ive echo populatio ns 85-95 pcr cent of the to ta l population s follow lognor-
in many d itlcrent pa rts in t he weste rn hemis phere mal distribution. The objective of the presen t st udy
observed ov er a wide va rietv or co nvecti ve situat ions. is to see whether lognormality also preva ils in radar
He found that it is gen'"ally so except for vorl' la rge echo pop ulations from convect ive clouds in Delh i
clou ds, Bused e n t he theo ry of logno rmal d ist rib ut ion. region (280 37' N, 770 12'E) of Ind ia.
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