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ABSTRACl'. The echoes obeeeeed in ebsonee of any d OOM over west ooalIt.off Bombay, daring March·Aprii
1974 are du e to tho eupcr-refreceion of tho radar waves in th e lowee layers of at mosphere over the IlOO.. ThC80 Wertl

found to oeenr whenever the sum of the ratios or the ectual lepec retee oCspccific humidity and potential tempe.
rature to thei.r critical values (for th o oecurrenee of snper-refrectton) wee unity or more. It is euggeeted
that eea breeee circulation i.e mainly reeponeible for the !ormation of these echoes over west coW olI Bombay
da ring bot weather period.

The movement of the echoes. their intensity, diste noe from the station and their multiplicity have
been correlated with tho deve lopment, typo end strength of the eee breeze cIroulat ion.

•

t. Introduction

Tbe ra .lnr echoes observed in the nbscnco
of nny t?nvention"l reflecting tl\rl(etJo , have
boen stud ied hy B numbe r of workers. Various
Bugge.,t ions have been given for their possihlo
SOUTOCS. Rai (1961) hns studied these echoes
observed near Bombay. He has referred to
thorn ns ange ls a nd hns rel&te<l them to tho oxis
te nee of sharp refrac t ive index grad ients in the
horizontally stratified layers over wost coast
orr Bombay. But in his observat ions he WI'.S

not sblo to SIIOW the existence of large gradients
of temperature and humidity required for the
occurrence of such echoes. Dater and Sik
dnr (1964) have suggested t·hat the regions of
subsidence of dry air to the lower moist levels,
caused by the sea breeze circulation, n.ight be the
source of these echoes. In the plO;ent study
a quant ita tive analysis of tbe gradients of spool
fic humidi ty and potential temperature occurr ing
in these layers has been made, 1110 values of
t hese gra dient.' hs vo been correlated with the
occurrence of super-refraction echoes.

2. Dala

The radar ~et used for the present study is the
storm wsrn",~ X Bnntl n.E.L. redai • . Study of
rad ar echoes observed during hot weat her period
of M" rch-April 1974 was made. In this study
12 G)IT rad iosomls data only was used since the
eoh",:s were oh"Crved generally ir the afternoon!
ov.emng. Sea surface tempera tures were 01.
tained from Saqar Sn mrat (Oil and Natural Gas
Commission Resenroh ship) which w&s in coastal
wa ters at n dista nce of 100 km from Bombay.

Since humidity values were not avai lable either
from Sagar Somm; or any ofher source at sea,
the," values were ta ken from Colaha observatory,
which gives fai r representation of UtO moisture
content over sea surface,

3. Descripti on of echoes observed

Fig. I shows the ol" ervntions recorded on 21
March 1974. At JI 45 1ST SOme dot cohoes, re
turns from Konkan coast and reflect ions from
Guj&rat coast were observed (F ig. I a). At 1245
hr the echoes from Konks n coast disappeared but
.Iot echoes and reflections from Guj" rat coast were
still seen (Fig. 1 b). By 1435 1ST a well marked
wnvy line concave towards tho sta t ion appeared
as seen in F ig. 1(0). This well-ma rked line type of
echo continued for about an hour after which it
started w""kening.

Fig. 2 shows the pllotogra phic sequence obtained
on 27 Marell 1971. TI,e line echoes appeared
at 1530 1ST only and were well marked (Fig. 2,,).
Without changing character, the line echoes moved
towa rds t l,e sta tion and were at 80 km northwest
of Bombay at 1630 1ST (Fig. 2 b). At 1700 1ST the

I
line echoes were 70 km away from sta t ion (F ig.
2 0) and were seen we"kenin~ laterOD.

On 28 )Iarch tile line echoes first nppearerl a t
1130 1ST (Fi g. 3 s ). TI,e echo. R were r orth- south
oriented and were seen at s distarec of 100 Ion.
By 1415 1ST the first line echoes moved further
towards the sta tion and a second lino was seen
formi ng at a distance of 120 km (F ig. 3b) . By 1615
hr multiple line echoes became clear (Fil!. 3 et, the

·Cho.racterUiti08: Wave longth-X Band; Minimum rang&-400 km; Di8pl&y-~PPI and Rill. Peak power-200 It.. ;
and Boom width.-Conieallo
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