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Radar observation of a monsoon rain squall at Bombay
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(ReceiL'C<l 16 December 1966)

AHSTRACT. During r nousoon, II number of line type radar echoes developing over the Arabian Sea 40-60
nautical miles welit of Bombay coast end moving in IUl eastward direct ion havo been uotlccd on the rederecopc of
Il i}OOIl type .t t st orm detection radar installed at Santacruz airport. One such inst ance during JWlC 1905 is stud ied
and reported in thi a note.

The main featu res of the rain squal l hne -c-pivotal motion, ldfurcetlon, deceler ati on in forward moven.cnt ( IT

reaching the conet l ine - nrc explained in tbe light of'expcrtcncc of radar obeervatlou of moneoon clouds at Hombey.
A few suggeatlcne for further inveetlgat lon in order to get a bett er insight into the intricecice of the hitherto hidden
phenomena ofmonsoon clouds wjth the help of weat her radar, arc indicated .

t . Introduction

F rom J une to September Bombay experiences
rain mainly of two typcs-(a) continuous rain of
moderate intensity , and at times heavy, lasting
for days together, (b) passing showers lasti ng for a
few minutes. In the fonner case, tho intensity of
rainfall is usually less than an inch per hour, while
in the latte r type tile intensity can be quite high of
th e order of 1-2 inches/hour or oven more. It
has beon reported by Miller and Kesavamurthy
(1965) that there are pockets of large towering
cumulus and cumulonimbus above a layer of
nimbostra tus within 200·300 miles off the coast.
The Budden increase in intensity in a steady
continu ous moderate rain from nimbostrntus may
be attributed to the passage of these Cit and Cb
embedded in it . Mazumdar (196[;) has poiuted out
th at a weather radar may he useful for deteeting
and identifying these C" and Cb hidden pockets
which arc beyond reach of visual observation.

The passing showers are caused by cumuliform
convective clouds isolated or arranged in lines
which can he detected hy radar right from 60-80
nautical miles from the station. Whon it is rain ing
over tho station, t ho 3·cm weather radar (X-band)
available at Bombay is not able to track distant
precipitat ion convect ive cells quite satisfactorily,
as the range of detection is limited to say 25
nautical miles duo to attenuation. One interesting
case of monsoon line coho tracked by Decca typo
41 radar on 22 J une 1965, is studied and the results
are discussed.

2. Thundersquall line t'ertl"lI8 rain squall line

There are some standing instructions in the
India Meteorological Depar tment [Weather Radar
Manual 1965) for reporting a squall line based on
weather radar observation . A precipitation line
echo is considered as a squa ll lino if the following
two conditions arc sati sfied simultaneously-s
(i) th o length of the line echo is moro than 60 km
(36 miles), (ii) its length to breadth ratio is at

least 10 : 1. In such a line echo a number of
convective cells are arranged either in st.raight
Iino or in curved line which may be again either
concave, convex or both. The movement of the
individual colIs oonstituting the squall line may be
different from each other and from that of the line
as a whole. Due to this relative difference in move
ment, sometimes one end of the squall line may
appoar to movo faster than tho other end . Suoh a
motion is called pivotal motion and that portion
of tho line which appeared to move with loss
speed is called the whip end. Pivotal motio n of the
lino coho is usually associated with severe storms.

The squall line echo is invariably ussociated
with looal thunderstorm and frontal activity.
Arakawa (1965) and Woxler (1947) have reported
squall line echoes detec ted by weather radar in
associa tion with frontal storms.

It is quest ionable whet her tho squall lines detcc
ted at Bombay during monsoon are associated
with fronta l activity. Thoro arc two types of squall
lines-(a) Thundersqnall line and (b) Ruin squall
line. The former is a common feature dur ing tho
break-monsoon, pre·monsoon and post-monsoon
periods, due to the intense convective activity
over the 'I'estern Ghata. The west coast squalls
which occur frequently during active monsoon
period may be called rain squalls. Tho mechanism
of rain squa ll appears to be quite differont from
that of th uudersquall. Tho changes associated
with the passagc of both type of squall lines in the
surface meteorological elements are more or less
similar with the except ion that no appreciable
change in wind direction is observed during rain
squall. The synoptic sit uation plays an important
part in distinguishing thc rain squall from the
th undersquall,
3. synoptic sltaatlon on 22 June 1966

The monsoon had set over Bombay on 14 J nne
1965 and was quite active for about two weeks
without any break, The axis of tho monsoon












