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A radar study of growth and decay of thunderstorms around
Bombay during the pre-monsoon season
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ABSTRAcr. Ratol of growt.h and decayof 'Ob' cloudsa8 Been through 3 em radar h&1'8 been studied for
Bombay and~boarhood ror Apnl1074. Theratl!lofgrowthvariodfrom2to 16 m.p.e. 'Iheeewere oompared with
thoee obtained tiom T,;-gram analysis. Tho obecrsed valu.ce were Iowee than the calculated onee, Auumiog
lowet'1'alue of obErved rate of growth to bedue to entrainment of environmental air by rising parcel. the amount
or IIltralDmen\hu boon oaIoul.ted fora partioular..... Thorateo of decay ""'found to vary fNm O· 6 to 7 m.p'"

•

1. Inlro4ucllo.

Thunderstorms ocour around Bombay frequently
during tho pre-monsoon and tho post mon
Boon seasonS:and oooasionally during the monsoon
season, These have been studied by Naraya"an
and Krishna murthy (1966) for preferrcd areas of
format ion and by Bedekar and Agarwal (Mt rch
1970)sI'd by Mukhcrjee and Kumar (1976) with
respect to heights of cumulonimbus tops reached.
Howeve~, so far no attempt was made t o study
the vertical growth of clouds in this area. I n
1972 a new BEL radar of 3 om wave length
was Installed, It is fitted with Rill and hence it
has been possiblo to study the vertical growth of
'Cb' clouds, The resnlts of snoh a study have been
presented in this paper.

I. Dala DJed

For the purpose of study the month of April
was chosen as in this month the thunderstorms
arc wi~ely scattered and hence the possibility of
confusion among the cells is remote, After init ial
deteotion of cloud echo it was cont inuously follo
wed and ph otographs were taken. Though in a
number of oases growth was detected, only those
cases for whioh photographio evidence was avai
lable have been taken into consideration. Two
interesting sequences have been reproduoed in
in Figs. 1 and 2.

Fig. 1 shows a case when on 6 April 1974 at
1730 1ST an echo was first seen at a distance of
160 km, This had a verti cal depth of 2 km and top
at 4 km. In 2 minutes time it developed to 6 km
heigh t and the base came down to 1'0 km,

Fig. 2 sho ws sequence of pictures taken on
5 April 1974. Here the cell at 180 km distance
took 40 minutes t o develop from 9 to 12 km (Fig.
2b) ; while this particular cell grew the one ncar
it dissipated. After at taining a height of 12 km
this cell also started dissipating (Fig. 20).

The rates of growth and decay for all tho cases
observed have been calculated and given in Tables
1 and 2 respectively.

". Llm1IaUo.s 01data used

1:ceping in view that heights reported by radar
may not be very accurate at large distances duo
t o errors of finite beam width and antenna posi
tioning, the study has been kept confined to a
distanoe of 200 km and t ho heights have been
taken accurate upto 500 metres only. Further due
to limitations of radar operation in an operational
aviation office, the clouds were followed after
t heir ini t ial forma t ion only , So it is quite possible
that same portions of development of clouds would
have gone unnoticed .

4. Dlsc...lc,

After init ial detection, the echo is found to
grow both above and below. The growth is more
above the freezing level. The cell develops quite
fast initially bu t while approaching mature stage
.the rate of growth comes down significantly.
Within 200 km of Bombay tho growth rates are
found to vary between 2 to 16 m.p,s. Kot eswa.ram
and De (1959) had undertaken a similar study for
Caloutta. According to them the rates of growth
vary from 7·5 m.p .s. t o 19 m.p.s, with a maximum
growth of 3-1 m.p. s- Tho maximum rate of deoay
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