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Fig. 1. Radar = PPI Photograph at 1738 IST of
24 February 1973. This is an off centred picture.

Range markers are at 100 km intervals, Andhra

' Pradesh and Orissa coasts and part of the
~-Burma Coast are seen

Fig. 3. Parts of Andhra Pradésh, Tamil Naduy and
- Sri Lanka Coasts are visible

- Figs. 1 to 4 are radar PPI pictures showing
some spectacular echoes due.to anomalous pro-
pagation. Fig. 1 shows the entire Bay coast from
Madras to Puri, the Godavari delta being pro-
minently seen. The rangemarkers are at 100 km
intervals. The echo in this picture at a range of
600 to 700 km and azimuth about 065 deg. is
from the Burma coast. Its real range is about
1600 km and it is displayed at 1600-940, i.e.,
about 650 km 'as a ‘second-time-around’ echo,

~
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Fig. 2. Burma Coast displayed - as a second time
around echo . .

_ Fig. 4. Land area over Tamil Nadu (including Pamban
- Peninsula) is seen

Fig. 2 shows the Burma coast from the Bangla-

‘desh border to Sandoway more prominently. The

presentation of such multiple-time around echoes
is subject to shape distortion due to apparent
elongation in the radial direction as compared

“to the tangential. Great care in identification is

therefore necessary. Fig. 3 displays parts of the

‘Andhra Pradesh and Tamil Nadu coasts and the
~northern parts of Sri Lanka. In Fig. 4, a consi-

derable land area in Tamil Nadu can be seen




RADIOWAVE PROPAGATION OVER BAY

TABLE 1 R ; 4. Refractive mdex proﬁles
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The variation of “the effectlve earth’s radius

“factor is shown in Table 3. While the 'large

values in some months clearly show that the

usual 4/ 3 earth assumed in routine Work\ck
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This may be the result of the layers involv-

ed in the -abnormal propagation being sln{thm
thickness and, therefore, not apparent in

radiosonde data. This suggestion is supported by
the fact that the radar (Fig. '5) often shows
shallow reflecting layers close to the coast at the
‘1 or 2 km levels due to refractive index dis-
‘h»are not detectable from the

‘continuities
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are quite close even in Madras which does not
. have much rain. Hence propagation is normal ca
or subnormal at ail hours of the day. '

5.4. Post-monsoon season — In the post—mon-

- soon or north-east—monsoon season a diffuse low
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' pressure area is estabhshed over the Bay North- ;
~casterly winds blow along the Bay coast. Moisture
‘extends to consxderable heights but there are wide
- variations in humidity profile from day to day.
- Because of the low pressure area which often
" accentuates, the atmosphere is well mixed and the
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echoes arises. Normally the radar operator is

familiar with the permanent echoes and the
usual pattern of abnormal propagation echoes
and is able to disfifguish them from precipitation
echoes. However, there are several occasions
(e.g., in May in Madras) when.the two types
coexist on the radarscope. Owing to extreme
amount of refraction the echoes due to anomalous
propagation sometimes exhibit apparent height of
several kilometres and appear on the RHI similar
to cumulonimbus clouds. Only careful observation
over several minutes looking for growth and
movement can enable the operator to distinguish
the two. The possibility of long distance propa-
gation also enables multiple time around echoes
 to superpose themselves on real precipitation
echoes and cause confusion. This possibility in-
creases at high p.r.f’s. The problem is more
serious when intensity measurements are at-
- tempted in order to evaluate rainfall rates. When
this is done manually the operator ignores the
areas over which he knows or suspects anomal-
ous propagation or other nonprecipitation echoes
to be present. In the case of an automated video
- processor-rainfall computer system, all echoes
will be taken by the system to be rainfall and
evaluated accordingly. To prevent this it is possi-
ble to store the information on permanent echoes
and reject their contribution (Aoyagi 1978,

Tatehira and Shimizu 1978); but in the case of .

anomalous propagtion echoes this becomes diffi-
cult as the pattern will not remain constant. One
method of distinguishing abnormal propagation
 from precipitation is from the differences in spec-
. tral distribution of the echo (Johnson et al.
1975) but this technique does not appear to
have been developed sufficiently for operational
use.

In the case of radars for other applications,
e.g., aviation or shipping other difficulties would
probably arise. The use of variable p.r.f. and
Doppler facility may minimise some of the pro-
blems but not completely eliminate them. Hence
the documentation of actual abnormal propaga-
tion over all times of day and various seasons
will be of great practical help to the radar and
radio engineers. ' .

7. Conclusions , N

Abnormal propagation over distances of hun-
dreds of kilometres is very frequent along the
Bay of Bengal coast and across the Bay in the
afternoons and evenings of the pre-monsoon sea-
son. On winter mornings it extends to land areas
in the Peninsula. The seaspnal and diurnal varia-
tion is qualitatively explained by the synoptic
meteorological charts but a quantitative treat-
ment may be possible only from more accurate
measurements of refractive index profiles than is
available from radiosonde data.

Abnormal propagation over the Bay frequently
occurs over much longer distances than many
other areas of the world and should, therefore,
be taken into account in planning TV and com-
munication systems in VHF, UHF and micro-
wave bands. In the operation of radars the effects
due to abnormal propagation should be care-
fully considered to avoid misinterpretation of
radar pictures. V
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