] X BEE RS H DOI: 10.3741/JKWRA.2009.42.8.607

FA2%E YL - 20094 8H
pp. 607~617

20| HII= & YHHE ojEet X[Hof| 2/t
SFEAHAHL| o HAl= 2-
Correction of Radar Reflectivity over Beam Blocking Area
by Accumulated Radar Reflectivity
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Abstract

Radar beam blocking which is partially or entirely interrupted by obstacles like a mountain causes
underestimation of the rainfall. In this paper, partially blocked radar reflectivity is retrieved using the
ARM(Accumulated Reflectivity Map). ARM is made by accumulation of the radar reflectivity and very
useful product to analyze the beam blockage. The blockage correcting map could be obtained by
assuming the spatially uniform reflectivity field in the ARM. This method is applied to the cases of
typhoon and Changma, and we obtain the MFE(Mean Fractional Error) from two radar data, the one
1S objective radar data which is affected by blockage and the other is comparative radar data which
is not affected by blockage. Before blocking correction, MFE is 20-35%. However, after correction,
MFE decreases to 7-10%.

keywords : beam blocking, accumulated reflectivity, blocking correction
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Table 1. Characteristics of IMJ(Imjingang) Radar
Parameter Characteristic Value Parameter Characteristic Value
Band type C-band (5.6 GHz) PRF 500 Hz
Peak power 250 kW Gate size 500 m
Antenna diameter 53 m Observation range 170 km
Transmitter type Klystron Beam width 1.0°
ZT (uncorrected reflectivity) 0.4°, 0.5°, 0.6° 0.7°
Products DZ(corrected reflectivity) Elevation angle 0.8°, 0.9°, 1.0°, 1.2°
VR(radial velocity) 1.4°, 1.8°, 2.0°, 2.2°
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Fig. 1.

Accumulated Reflectivity Map (ARM) for Elevation Angle (a)0.4°, (b)1.0°, (c)2.0°.

Color-bar Represents the Percentage of Accumulated Reflectivity to the Maximum of
Accumulated Reflectivity. Areas of High Values are Clutter and Areas of Low Values
are Blocked Area by the Obstacles Around Observatory
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Table 2. Characteristics of GDK(Gwangdeoksan) Radar

Parameter Characteristic Value Parameter Characteristic Value
Band type S-band (5.6 GHz) PRF 600 Hz
Peak power 750 kW Gate size 250 m
Antenna diameter 85 m Observation range 240 km
Transmitter type Klystron Beam width 1.0°
Spectrum Width(SW) 0.0°, 0.1°, 0.2°, 0.3°, 0.5°
Products Corrected Reflectivity (CZ) Elevation angle 0.8°, 1.2°, 1.9°, 2.7°, 4.0°
Radial Velocity(VR) 5.8°, 85° 12.4°, 18.0°
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Table 4. Difference(D,) between Distributions of Two Radar at 2200 LST 19 June 2004

Area A B C D ABCD E
Before correction 0.525 0.200 - 0.400 0.425 0.225
After correction 0.325 0.075 - 0.225 0.050 0.075
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Fig. 10. Reflectivity Image of IMJ Radar for Elevation Angle 0.4° (a)before Correction, (b)after

Correction, and (c)GDK Radar for Elevation Angle 0.0° at 1148 LST 4 July 2004

( a) . uncorrected IMT

8000 — corrected IMJ
7000

g 6000

~~~~~~~~ uncorrected TMT ya 0.150

(b) 10
—corrected IMJ

08 r—- GDK

Sample Number

Fig. 11. K-S test. (a)Reflectivity Distributions for Area E(entire) and its (b)CDF at 1148LST 4
July 2004. the Numbers above the Left-Right Arrows are Difference(D ) between

Two CDF

n

Table 5. Difference(D,) between Distributions of Two Radar at 1148 LST 4 July 2004

Area A B C D ABCD E
Before correction 0.400 0.225 0.275 0.575 0.325 0.275
After correction 0.175 0.100 0.050 0.075 0.125 0.150
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Fig. 12. Comparison of IMJ Radar with GDK Radar at 1148 LST 4 July 2004 (a)Mean Reflectivity,

(b)Mean Fractional Error
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