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On Measured Appearing Distances of the Sea Clutter Echces that
interfere withi Radar Watching by Means of Corner Reflectors

Shoji SAITO and Takeji FUJII

Abstract

In every cruise of the “Oshoro Maru”, the training ship of Hokkaido University, to nothern
regions, (to the Aleutian Waters & the Bering Sea), many geographical conditions make visual
observations difficult, so it has become the usual practice to mount a corner reflector on drift
nets for the salmon~fishing and to guard against fishing gears being washed away by means of
radar watching of then.

On occasion, in the appearing areas of the sea clutter echoes which will be painted on the
P.P.1.-scope, the distinctive echo image from the reflector is not expectable even when the sea
return echoes are suppressed because the reflector fluctuates with swells and is inclined by wind
pressure, On radar watching by means of the reflector, the distance at which sea clutter appears
is divided into two parts according to the relative intensity of the interference echoes, thus one
is possible with some care to discriminate and the other without great difficulty. The boundary
line between the above parts is called “Limit Line” for the present.

In this experiment, a Kelvin & Hughes Marine Radar Type 2 was used, and only the “4M"”
range was selected. Thus, photographs were taken of “Limit Lines” and they were measured.

As for results, the distance from the centre of the screen to “Limit Line” increases regularly
with wind velocity as indicated in Fig. 4 & Table 2. The reflector will be detected with ease
without operating the clutter circuits, if it is kept at a distance far from these “Limit Lines”.

The measured values of distances to the “Limit Line” are as follows.

Wind force Limit Line
2 1.0 mile
3 1.4 7
4 1.8 »
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Table1. Specifications of Kelvin & Hughes ,§
Marine Radar Type 2 'g
Peak patver 10 KW &
Receiver gain -97.1 dbm .[ 'f:_’ a
Wavelength 8 cm (approx.) . » //
Pulse recurrence 2000 c.p.s. » //
Pulse width 0.2 psec. ' //
Beamwidth Horizontal | 1°.3 ‘ /é’ &
Vertical | 27° //
Range discrimination 40 yards /
Bearing discrimination 1°.3 - { geﬂector
revolution 30 r.p.m.
Scanner height 14m ) Q Mother Vessel
opening area | 0.16 m’ (approx.) . Fig.1. Relation between the

. mother vessel and her vets by
the wind direction’s effect
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Fig. 2. Image of the sea clutter
1) Range scale used : 4M 2 Position of re(lector’s image : 889, 1.35M
3) Wind velocity : 5.3 m/sec

Plan figures of “Limit Line” and the reflector’s image

on the screen
1:“Limit Line”
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R : reflector
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Fig. 4. Relation between “Limit Line” and values of +/H
O : Measured values of “Limit Line” correspond to various wind velocities
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Table 2. Measured values of “Limit Line”
correspond to various wind velocities

Voot Wind | Memvell g
Limit L oe] Yol oree Lt Line T orce
0.83 3.2 2 1.23 5.6 4
0.77 3.2 2 1.03 5.6 4
0.90 3.2 2 1.25 6.0 4
0.83 3.2 2 1.17 6.0 4
0.77 3.2 | 2 1.16 6.0 | 4
0.63 3.4 3 1.30 6.2 4
0.58 3.4 3 1.33 6.2 4
0.60 3.4 3 1.33 6.5 4
0.57 4.0 3 1.30 6.5 4
0.59 4.0 3 1.23 6.5 4
1.03 4.2 3 1.29 6.5 4
1.03 4.2 3 1.18 7.4 4
1.00 4.2 3 1.14 7.4 4
1.00 4.4 3 1.53 7.4 4
1.07 4.4 3 1.53 7.4 4
1.00 4.7 3 1.47 7.4 4
1.07 4.7 3 1.70 7.4 4
1.03 4.7 3 1.50 7.9 4
1.07 4.8 3 1.50 7.9 4
0.93 4.8 | 38 1.47 8.0 4

1.37 5.6 4
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