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Radar echoes from non-precipitating clouds
D. K. RAKSHIT and A. C. DE

Jlrtcorological Offi~, Dam Dum A irport, CaJclllu.

(Receivrd ,11 Jlay 1965)

ARSTR .\ CT. An interestlng exam ple or radar echoes from non. peeclpltatt ng eltoeumulus clouds eadetected
by a high poweeed S.cm radar at Dum Dum Airport . C"lcutta. on 2 }{a rch 19W has boon presented in the paper.
The helghte at which the altocum ulus cloud ... have 1)(,,('0 formed and t hickness of the elcude have been correlated
with the physical condition s of the lower atmosphere M revealed by the radiosonde - rawin observations mado
at Dum Hum Airport . The- If'ntieular shape of the clouds, eecending air current in the centre of the clouds and
descendin g all" at tbe edges have elso been revealed by th e «t udy. Anest ima te of the cloud dropdiameter (11.14 .... )
in the t rc plce! let ttudes hall al~ been suggested.

t . Introduction

Since the lnst world war , studies using micro­
wave radar have thrown much light on the
st ructure, movement, development and distribu­
tion of different types of clouds. These studies have
been mainly confined to the above aspects
relating to precipitating clouds, both convective
and strat ified clouds. Little attempt has been made
to study the non-precipitatin g clouds like alto­
cumulus, stratooumulus etc. The reason for the
8IIme may be that the number and size of th e preci­
pita ting par ticles inside these clouds might not be
sufficient for the detect ion of the scattered
energy by the centimet re radars. For this purpose
millimetre radars are higWy useful. However,
there have been Borne occasions, though rare,
when altocumulus clouds have been detected by
centimetre radars,

Insta nces of detection of altocumulus clouds
observed with a high powered (200 KW peak) 3·cm
rada r (CI'S-9) at Delhi have been reported by Mull
and Kulshrestha (1961). A high powered (200
KW peak) radar (Japanese NMD 451..1.) operat iug on
3·cm wave band was installed at Dum Durn Air­
port in 1958. Since then cont inued efforts were
made to detect altocumulus clouds on the rad ar­
acope, but in vain. However, very recently (on 2
March 1965) an instance has been found when
altocumulus clouds in the vicinity of the radar
stat ion (Dum Dum Airport ) have been detected by
the radar. The results of the study is presented in
this communicat ion.
2. Synoptic Iltuatlon

On 2 Mareh 1965 the synopt ic situation was
favourable for the format ion of low and medium ",
clouds in the vic.nity of Calcutta. At 03 GMT, the
surface chart showed the existence of a shallow low
pressure wave to th e south of Calcut ta . At 06 G)IT,
the low was reduced to a t rough line running
almost N·S to the east of Calcutta, At 09 mIT, th e

t rough line moved further east and was oriented
in the NE·SW direction. At 00 and 06 GMT, the
low level upper winds in the vicinity of Calcutta
showed cyclonic circulation upto 5000 ft . A wester­
Iy jet stream of speed 60-80 kt was notiecd above
20,000 ft . The surfaceand upper air conditions were
thus favourable for tho formation of low and
medium clonds.

The visual observations as recorded at the )Iain
Meteorological Office at Dum Dum Airport reveal
that from 00 to 01 G)IT there were 2 oktas alto­
cumulus clouds at an estimated height of 3 km.
The amount increased to 5-Goktas by 03 GMT and
decreased again to 3·4 oktas by 11 GMT. Apar t from
the altocumulus clouds, somet imes 1-2 oktas
stratocumulus and cirrus clouds were also observed .
The estimated heights of these clouds were 0·9 and
7·5 km respectively.

3. Ra.dar observations

No echo appeared on th e radarscope till 0600
mIT. Radar echoes first appeared at 0630 GMT
wben a Iew scattered echoes were observed in
W-NW·N·NE sectors at 30 to 40km away from the
station. The heights of the base and top of these
clouds were 6 and 8 km respectively. At 0800
GMT, the echoes appeared in the NW-N·NE
sectors at 3Q..38 km, Between 09 and 12 GMT,
th ere were a few scattered echoes in different
sectors . Apar t from the above, echoes were observ­
ed over the station as could be seen by tilting up
the antenna unit of th e radar.

A few significant pictures of th e radarscope are
shown in Fig. I. At 0656 GMT a few isolated cells
at distances of about 35-45 km to the west were
observed on the radarscope when the antenna was
tilted to 7° (Fig. Ia). At 0812 mIT (Fig. 1 b)
isolated cells at distances of about 4Q.-45 km were
observed in the SW, NW·NE sectors. This 1'1'1
picture was taken at 10° elevation. The estimated








