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Hydrologic Utilization of Radar-Derived Rainfall (I)
Optimal Radar Rainfall Estimation
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Abstract

The objective of this study is to produce optimal radar-derived rainfall for hydrologic utilization.
The ground clutter and beam blockage effects from Mt. Kwanak station (E.L. 608m) are removed from
radar reflectivities by POD analysis. The reflectivities are used to produce radar rainfall data in the
form of rain rates (mm/h) by the application of the Marshall-Palmer reflectivity versus rainfall
relationship. However, these radar—-derived rainfall are underestimated in temporal and spatial scale
compared with observed one, so it is necessary to hire a correction scheme based on the
gauge-to-radar (G/R) statistical adjustment technique. The selected watershed for studying the
real-time correction of radar-rainfall estimation is the Soyang dam site, which is located
approximately 100km east of Kwanak radar station. The results indicate that adjusted radar rainfall
with the gauge measurement have reasonal G/R ratio ranged on 0.95-1.32 and less uncertainty with
that mean standard deviation of G/R ratio are decreased by 9-28%. Mean areal precipitation from
adjusted radar rainfall are well agreed to the observed one on the Soyang River watershed. It is
concluded that the real-time bias adjustment scheme is useful to estimate accurate basin-based radar
rainfall for hydrologic application.

keywords ' radar rainfall, POD analysis, Z-R relationship, bias adjustment, Mt. Kwanak radar
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Fig. 1. Soyang River watershed and Kwanak radar site
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Table 1. Sensitivity study cases for delineation of erroneous radar data

0.02 0.30 0.05°
0.02 0.30 0.95°
0.02 0.30 1.95°
0.002 0.30 0.05°
0.002 0.30 0.95°
0.002 0.30 1.95°
Radar Clutter Mask: 6 = 0.05°, p,= 0.002, P, = 0.30 Radar Clutter Mask: = 0.95°, p,= 0.002, P, = 0.30

Fig. 4. Clutter map produced for p=0.002, Fig. 5. As in Fig. 4 but for p=0.002,
pr=0.30 and 6=0.05°. Clutter region pn=0.30 and 6=0.95°
and beam-blockage/far-range effects
are shown in dots
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Table 3. Bias adjustment results for 2 rainfall events on the Sovang River watershed
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Average difference (%) 59 44 58 56
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