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Abstract

As the occurrences of flash floods have increased due to climate change, faster and more accurate precipitation observation using X-band
radar has become important. Therefore, the Ministry of Environment installed two dual-pol X-band radars at Samcheok and Uljin. The
radar data used in this study were obtained from two different elevation angles and composed to reduce the shielding effect. To obtain
quantitative rainfall, quality control (QC), Kpp retrieval, and Hybrid Surface Rainfall (HSR) methods were sequentially applied. To
improve the accuracy of the quantitative precipitation estimation (QPE) of the X-band radar, we retrieved parameters for the relationship
between rainfall rate and specific differential phase, which is commonly called the R-Kpp relationship; hence, an empirical approach was
developed using multiple rain gauges for those two radars. The newly suggested relationship, R = 27.4K%, slightly increased the
correlation coefficient by 1% more than the relationship suggested by the previous study. The root mean square error significantly
decreased from 3.88 mm/hr to 3.68 mm/hr, and the bias of the estimated precipitation also decreased from -1.72 mm/hr to -0.92 mm/hr
for overall cases, showing the improvement of the new method.
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Table 1. Specification of the radar used in this study

Manufacturer Japan Radio Company (JRC)

Transmitter Solid State Power Amplifier

Frequency 9.75 GHz

Pulse Widih 1.0 zs (Short pulse)
50.0 s (Long Pulse)

Pulse Repetition Frequency ~ 2500 Hz

Processing Mode FFT

Spatial Resolution 40 m

Temporal Resolution 1 RPM
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Table 3. Cases used in this study

One day N
Precipitation T
Date acfcumulated ate Precipitation
rainfall (mm) (LST) Type
i at Donghae (106)
128.5°E 129°E 1295°E 130°E
Fig. 1. The locations of the two radars installed by the Ministry of Loth, May, 2021 B 0424 Stratiform
o Environment and AWS sites are projected on the map of the 3rd, Jul, 2021 >1.0 17-24 Stratiform
east coast area of the Korean peninsula. Triangles indicate 8th, Aug, 2021 38.7 13-24 Convective
ridar i:es, l;md d(;ts indicatef AWhS si‘ées_ q_f;e ttf;]i'n I(reddlilr)es 17th, Aug, 2021 61.8 04-23 Convective
W rvation ar radar ick red lin
Zisi)lays ihoe rsaeng?e o?‘ AaV\j)Sa s(i)teiatjsedaf;r .the ?etrigva |e ) 31st, Aug, 2021 41.3 15-24 Stratiform
Table 2. AWS sites used in this study
Radar Location Site Name Site No. Latitude (°N) Longitude (°E) Distance from the radar (km)
Donghae 106 37.51 129.12 6.74
Shin-gi 696 37.35 129.09 13.49
Mukho 310 37.32 129.26 17.04
Okgye 580 37.61 129.03 21.20
Hajang 579 37.37 128.91 23.80
Samcheok
Imgye 537 37.48 128.85 27.93
Sapdangryeong 497 37.58 128.85 30.40
Taebaek 216 37.17 128.99 34.82
Wondeok 529 37.14 129.29 36.36
Sabook 674 37.22 128.82 39.61
Geumgangsong 843 36.94 129.25 6.65
Soobi 817 36.78 129.22 13.30
Onjeong 802 36.76 129.34 20.69
Sogok 851 37.05 129.35 22.11
Uljin 130 36.99 129.41 22.26
Seokpo 831 37.04 129.00 23.21
Uljin Bonghwa 271 36.94 128.91 25.07
Jukbyeon 852 37.06 129.43 27.51
Wondeok 529 37.14 129.29 28.11
Pyeonghae 800 36.73 129.44 29.74
Yeongyang 801 36.62 129.09 31.87
Taebaek 216 37.17 128.99 34.94
Ye-an 819 36.66 128.89 38.13
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Fig. 4. 2-dimensional histogram of Kpe (x-axis) and rain rate (y-axis).
The black and red lines show the R-Kpp relationship suggested
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Table 4. a, b, r, bias, and root mean square error (RMSE) for the QPE
method developed by Lim et a/ (2014) and this study

Previous Parameter New Parameter
23.7 27.4
b 0.87 0.81
r 0.7 0.71
bias -1.72 -0.92
RMSE 3.88 3.68
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radar on May 16", 2021. The scatterplot (a) shows 1-hour
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versus that retrieved from radar data (y-axis) methods suggested
by Lim et a/. (2014) (black dots) and this study (red dots) and
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