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(A Study on Abnormal Echoes in a Meteorological Radar)
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Abstract

The aim of this paper is to find the weather conditions which make the abnormal propagation of a radar beam. In
order to analyze the weather conditions which cause superrefraction or ducting, the 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. It is found that unwanted radar echoes by anomalous propagation are showed

up only when the 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.
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Table 1. Spec. of Radar.
T Yold AoE L RS
Ea=Rls Magnetron Klystron
#g}+(MHz) 5,340 5,637
Peak power(KW) 250KW 250KW
A7) Pulse width short 08us Lis
jong 2 2-10us
PRE short pulse 1,180Hz 250~2,000Hz
long pulse 250Hz 250~2,000Hz
ARFads A9 2}10.75MHz 8MHz
227) Dynamic range 80dB 80dB
FLFT 30MHz 20MHz
ShefLt =73 36m 4.3m
Qe Beam width 1.2° 1°
Qe o] 5 43dB 44dB
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Table 2. The number of days in each phenomena(Gosan)(day).
4 2000 2001 2002
Je TE|TE TEITE| L TETEY _
N PR R R T P R i I o
1 1 3 4 23 61 3 11 16 157 7 3 10 14 14
2 1 10 6 1218 | 1 7 7 13 10 9 10 4 5 6
3 8 9 7 7 9 4 9 8 10 8 5 9 5 12 10
4 5 9 5 11 | 9 9 9 5 7 9 2 4 5 19 13
5 6 9 5 11 |1 01 9 6 15 |10 3 4 2 22 14
6 4 3 1 22 5;:16'5 {1 - 4 6 20 |16 6 5 7 12 7
7 1 12 6 12 | 8 | 4 9 7 11 .11 1 2 10 18 17
3 1 17 3 10 }’3’ 1 14 7 9 14 4 8] 5 16 16
9 4 9 4 131184 9 9 5 7 6 9 11 5 5 6
10 [4]7l7lwlelelol7lolol7]9l4]ul7
11 7 8 6 9 |7 8 9 8 5 9 5 7 9 9 11
12 7 9 10 5 1] B - 5 6 |.20 {.16 2 3 6 20 18
Al 49 | 106 64 | 148|128 | 44 | 95 | 83 | 142 [ 133{ 57 | 73 72 163 | 139
E 3 HaepuizEENY)
Table 3. The number of days in each phenomena(Baekryeongdo)(day).
d 2001 2002
T7 T8 T } ; TE | TE ) .
4 el 23 g 59 x5 g 22 | we 59 s
1 1 8 12 10 17 6 9 10 6 6
2 3 13 0 6 4 9 11 3 5 -
3 6 11 8 6 B 11 7 8 5 8
4 6 12 4 8 2 8 12 4 6 8
5 9 8 6 8 5 11 5 3 12 7
6 5 5 5 15 13 10 6 5 9 9
7 4 6 5 16 17 1 8 6 16 17
8 8 8 9 6 6 2 5 9 15 11
9 12 9 5 4 6 9 8 7 6 4
10 7 14 2 8 6 3 11 11 6 8
11 12 9 8 1 3 1 11 13 5 7
12 5 5 17 4 9 1 12 5 13 5
Al 78 108 87 92 95 12 106 84 104 0
E 4. 0|4 o= #Ao] LIEME HE)
Table 4. The number of days in the abnormal echolday).
g & 1 2 3 4 5 6 7 8 9 10 11 12 A
200 | - | - | 3 3 - -1 -1-1-1-1mn5
2000 | - | - | - 5 3] -|-|-|-]-1]1-1]n
2002 - - 1 1 4 - - 1 - - - 9
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{a) Radar image. (b) Satellite image.
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{c) Temperature and refractivity according to height.
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(e) Sounding of femperature and dewpoint temperature.
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Fig. 1. Case of 0900KTC 23 March 2002,
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(@) alol g4
(a) Radar image.
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(b) Sateliite image.
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{c) Temperature and refractivity according to height.
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(d) Refractive index of height.
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{e) Sounding of temperature and dewpoint temperature.
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Fig. 2. Case of 0900KTC 18 March 2000.
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{a) Radar image.
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{p) Satelite image.
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Temperature and refractivity according to height.
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(d) Refractive index of height.

o ldE
T
g —
=
5, —
[}
I
w4 % % - 20 0 0 1 2
Temperature{C) — - .- mEeE|
(e) o=

(e} Sounding of température and dewpoint temperature.
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Fig. 3. Case of 0900KTC 17 April 2000.
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