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ABST RACT. Narrow vertica l l.,,\:hof•.'S have been obse rved hy thc S-hand cyclone warning radar at Bombay
which has peak power of 1000 kw, These vert ical echoes were observed upro the height of 18 km on the Rtif -scc pe
and were not con tinuously straight line but broken in between at definite places. Initially on some occasions these
were repo rted as very high thunderstorm cehoes, but 0 1 subseq uent observations these echoes were observed
stationary having segments. Later on these echoes were obse rved on d ear sky d rys and also associated with ano
malou s propogati on. This study points 10 the cau se as being thai of side lobe radialion.

1. Intro duct lon

\Vhilc observing the thunderstorm ec hoes 011 the
Rl l l -scopc, it was noticed tha t on numerous
occasions the sha rp vertical echoes are protruding
above thunderstor m echo as if sm a ll convective
curr ents arc reaching much above the top of the
thunderstorm cell and were reported as thc ta ll
thunderstorm echoes. But when th(' th understo rm
cel ls sta rted dissipating th ese echoes were not
effected . Then it was realised th at seri ous errors
have been made in reponing the heigh t ofth e thun 
dcrstorm echoes. The vertical echoes were studied
with great ca n: a nd the peculi ar appearance of
these echoes relative to th e rest of the pr-rmaneut
echoes , thunderstorm echoes and anomalous echo 
es made us to rev ise our thinking that exces sive
heights rep orted ca n be a n error.

2. Vertieal echoes

T he observa tions mad e 0 11 Pl' f-scopc shown in .
Fig. I shows that permanent ec hoes at an elevat ion
ofO .9°(th c beam width of the Scband radar in lJs'c
is 1.8°). It is sccn that the permanent echoes arc
mostly to the ca st of thc sta tion except very Jew
echoe s to the nor thwest of the sta tion. Now if
the a ntenna is raised to higher e levation, the
permanent CChOl'S sta rt disappea ring and the
features a.ssocia ted with the perm anent echoes
are no longer seen. But the ech oes take the
shape as if made of small dots or land das hes
having their curva ture to the centre of the rada r 
scope. Fig. 2 is the typical example at an eleva
tion of antenna a t 9. j O. The d ifference between
the cloud echo a nd the side lobe echo is clearly
seen in the photograph of the Pl'f -scopc. On
further ra ising the a nn-una it is notin 'd that the;
farthest echo es di sappear first and the nea rest

last. These echoes arc a lso not observed beyond
85 km from the centre of the ra darscope . In th e
RH I mod e in Figs, 3 to 5 on differ ent days and
on differen t azimuths these echoes appear as
sha rp vertical echoes broken at some places.
On the days of thunderstorm clouds these echoes
(Fig. 3) arc lost inside the cloud upto the top of
the cloud the vertical echo protrusions art: again
seen. The maximum height in some CJf these
echoes is seen upto 18 km in RB I-scope.

Another important feature which ca n be seen
is that th e breaks in the vertical ech oes appear in
all thes e echoes at the sa me elevation of thc
ante nn..a a t one tim e (Fig. 4). Another noticeable
point is tha t th ese echoes are sta tionary in thor
charac ter.

3. Discussion

Verti cal echoe s noticed on a num ber of occa 
sions on the Rl Il -scopc of the IO< m cyclone
warning radar at Bom bay were initially thought
of the echoes from the cloud s only as they were
noti ced along with them . nut since these vert ica l
echoes were not at all effected even on dissipation
of d ouds, these were studied carefully. T hese
arc believed to be from the energy presen t in the
side lobes. As the antenna is lifted up the main
lobe first clears the permanent structures, th en
the small break is seen on the RH I-scope because
of neg ligible transmitted energy available in
bet ween the main lobe and the first side lobe.
On fur ther rai sing the antenna, the first side
lobe st rike the perm a nent structures the echo
again appears. This way the ver tical echo is
seen 0 11 the R i ll-scope with the breaks in between
at the same elevati on at one direction a t one
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