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A Study on Abnormal Echoes and Clutters in a

Meteorological Radar

Tailk-San Heo

Department of Electrical and Electronic Engineering
Graduate School of Industry
Cheju National University

Supervised by Professor Heung-Soo Kim

Abstract

In a meteorological radar, unwanted radar echoes, such as abnormal
echoes caused by anomalous propagation or clutters, make difficult the
detection of wanted targets. The aim of this paper is to find the weather
conditions which make the abnormal propagation of a radar beam and to
classify the sea clutter as the velocity and the direction of the wind. In
order to analyze the weather conditions which cause superrefraction or
ducting, meteorological data of the west sea and the south sea of Korea
are classified which are observed during three years from 2000.
Atmospheric indexes of refraction with increasing altitude are calculated
and the rate of variation of temperature and humidity at the altitude where
the index is very low are observed. Unwanted radar echoes caused by
superrefraction or ducting are found from comparing the radar images with
the satellite images and the necessary and sufficient condition of causing
the unwanted radar echoes is proposed. It is found that unwanted radar

echoes by anomalous propagation are showed up only when the

,1,



atmospheric indexes of refraction at a altitude is less than -150/km and
the reverse layer of temperature appears with a sudden drop of humidity
at the altitude. The echo from the surface of sea and sea clutter is
dependent upon the height of wave, the speed of wind, and the direction
of the waves relative to that of the radar beam. The radar images are
observed with the condition of wind of that day. It is certified that the

feature and the size of a sea clutter varied with the condition of the wind.
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Fig. 8. Case of 0900KTC 23 March 2002.
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Fig. 11. Case of 0900KTC 26 April 2001.
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Table 6. Wind direction and speed in case of different wind direction
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Fig. 15. Radar images
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(a) Sea clutter image(2001.1.26 03h) (b) Sea clutter image(2000.10.18 10h)
Fig. 16. Radar image
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