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Operation Techniques and Hydrological Applications of
X-band Dual-polarization Radar for Monitoring Flash Flood
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Abstract

Radar is useful for monitoring flash flood in urban areas because it provides rainfall data with high spatial and temporal resolution
for a wide area. In 2014, the Korea Institute of Civil Engineering and Building Technology introduced the first X-band dual-polarization
radar in Korea and has subsequently been researching on flash floods in the metropolitan area using the rainfall data. Considering
the various advantages of X-band dual-polarization radar, the Water Hazard Information Platform in Korea introduced two X-band
dual-polarization radars (KRU and YSU radars) into the metropolitan area, in 2017. This study described the characteristics of
KRU and YSU radars, their observation strategies, and quality control techniques. Moreover, we also assessed the hydrological
applications of the X-band dual-polarization radars in the metropolitan area by analyzing three years of rainfall data from 2017
to 2019.
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Table 1. Specifications of RXM-25 Radar 9.0
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Antenna diameter (m) 1.8 ::50_0
<
3-dB beam width (°) 1.4 g o
= 300
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10.0
Band X 0o
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Transmitting frequency (MHz) 9,410 Timel(sec)
Peak power (kW) 25 (a) Observation strategy of 5 min
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c
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[ ] KRU Radar Time(sec)
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(c) Observation strategy of 1 min
Fig. 1. Location of KRU and YSU Radar and Radar Range Fig. 3. Observation Strategies of KRU Radar and YSU Radar

of 40 km

YSU Radar CZ(NQ) PO30  2017.08.15 10:19:50 (KST)

(a) KRU Radar (b) YSU Radar
Fig. 2. Reflectivity of KRU Radar and YSU Radar

KRU Radar CZ(NQ) P036  2017.08.15 10:19:52 (KST)
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Determining observation cycle and range
for predicting urban flash flood
v
Collecting improvement opinions for
observation strategies
¥
Analyzing simulated and observed beam
blockage each site
¥
Analyzing hydrological observation
vulnerability for current strategies

)

Planning improved observation strategies

v
Collecting opinions of researchers for
improved observation strategies
¥
Replanning improved observation
strategies

Fig. 4. Flow Chart of Suggestion on Improved
Observation Strategies
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Read X-band radar data NetCDF format

ZH, ZDR, KDP, RH,
CZH, CZDR, etc.
A4

Read threshold parameters for QC

Threshold par.

RH_TH
SNR_TH
h 4 o(d)_TH
Remove non-meteorological echo
1) Remove less than RH_TH
2) Remove less than SNR_TH
3) Remove less than a(p)_TH
Y
Save QC data NetCDF format
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CZH, CZDR, efc.

Fig. 5. Flow Chart of Basic Quality Control Technique
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Fig. 6. Before and After Applying Basic Quality Control Technique
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Fig. 7. Example for ZDR Bias of a Storm Event

X-Band radar data
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Display of EIl

(a) Flow chart
Fig. 8. Real-time Quality Evaluation
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Table 2. Applied Events

Year No. Date (Month/Day)
2017 o4 07/02, 07/03, 07/04, 07/06, 07/07, 07/08, 07/09, 07/10, 07/14, 07/15, 07/16, 07/17, 07/23, 07/24,
07/27, 07/28, 08/15, 08/20, 08/21, 08/23, 08/28, 09/19, 10/10, 10/11
04/04, 04/05, 04/10, 04/14, 04/22, 04/23, 04/24, 05/02, 05/06, 05/12, 05/13, 05/16, 05/17, 05/18,
2018 48 06/14, 06/15, 06/26, 06/27, 06/28, 06/29, 06/30, 07/01, 07/02, 07/10, 07/11, 07/12, 07/28, 08/06,
08/09, 08/12, 08/13, 08/15, 08/21, 08/23, 08/28, 08/29, 08/30, 09/03, 09/06, 09/20 09/21, 09/22,
10/05, 10/06, 10/10, 10/23, 10/26, 10/28
04/25, 04/26, 05/27, 06/06, 06/07, 06/10, 06/18, 07/10, 07/11, 07/15, 07/16, 07/20, 07/21, 07/24,
2019 37 07/25, 07/26, 07/27, 07/28, 07/29, 07/30, 07/31, 08/01, 08/03, 08/04, 08/07, 08/11, 08/12, 08/13,
08/15, 08/27, 08/29, 09/04, 09/05, 09/06, 09/07, 09/10, 09/11
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Fig. 9. 1-NE with Respect to Events (from 2017 to 2019)
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Fig. 10. R/G with Respect to Events (from 2017 to 2019)
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Fig. 14. R/G According to Gauge Maximum Rainfall (from 2017 to 2019)
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