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metropolitan area: Use of radar reflectivity statistics
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Korea Ministry of Environment (MOE) conducts various meteorological and hydrological researches for
sudden flood monitoring and forecasting in the Seoul metropolitan area. As a part of these researches,
two dual polarimetric X-band radars are installed in the Seoul metropolitan area to detect local heavy
rainfall and flash flood with high spatiotemporal resolution. For accurate rainfall estimation using X-band
radar network, quality control of non-meteorological echoes (ground clutter, AP, beam blockage, bright
band, etc.) is essential. A typical beam blockage simulation is difficult to detect partial beam blockage and
anomalous propagation (AP) from complex building and terrain. To improve limitation of typical beam
blockage simulation a statistical method has been developed based on frequency of occurrence of
reflectivity (FOR, Chang et al. 2009). Compared with typical beam blocking simulation, the statistical
method can detect additional ground clutter, partial beam blockage, and seasonal variation of AP. In this
study, we estimated further accurate rainfall from X-band radar network measurements using reflectivity
statistics (FOR, vertical gradient of FOR, etc.).

Attenuation and hardware corrections of X-band radar are adapted using self-consistency of polarimetric
variables (A -Kg,, App-Kpop Z,-Kpp, @and Z-Z). Rainfall estimation are performed at every elevation angles
(R(Z,)), R(Z,;, Zpg), and R(Kp)). The lowest available rainfall estimation results are selected by Hybrid
Surface Rainfall (HSR, Lyu et al. 2015). In the overlapped area, composition with simple averaging are
adapted to fill gaps. All relationships are derived from two-dimensional video disdrometer data using
T-matrix simulations (Thurai et al. 2007). Rainfall estimation results are validated with surface rain gauges
within radar observation range.

Acknowledgment

This study was funded by the Korea Environmental Industry & Technology Institute (KEITI) of the Korea
Ministry of Environment (MOE) as “Advanced Water Management Research Program” . (79615)

Keywords: Hybrid Surface Rainfall estimation, Frequency of occurrence of reflectivity, X-band radar



Improved QPE by mitigating partial beam blocking in Seoul metropolitan area:
Use of radar reflectivity statistics

DaeHyung I.ee', Alexander Ryzhkov’, Geunsu Lyu’, Choeng-lyong Lee’,
Wonbae Bang®, Hong-Mok Parl’, and GyuWon Lee™”

'Research and Training Team for Future Creative Astrophysicists and Cosmologists, Department of Astronomy
and Atmospheric Sciences, Kyungpook National University, Dasgu, Korea
“Cooperative Institute for Mesoscale Meteorological Studies, University of Oklahoma, and
NOAA/OAR/MNational Severe Storms Laboratory, Norman, Oklahoma, USA
*Center for Atmospheric REmote sensing, Kyungpook National University, Daegu, Korea
*Corresponding author: gyuwon(@knu.ac.kr

Korea Ministry of Environment (MOE) conducts various meteorological and hydrological
rescarches for sudden flood monitoring and forecasting in the Seoul metropolitan area. As a part of
these researches, two dual polarimetric X-band radars are installed in the Seoul metropolitan area to
detect local heavy rainfall and flash flood with high spatiotemporal resolution. For accurate rainfall
estimation using X-band radar network, quality control of non-meteorological echoes (ground clutter,
AP, beam blockage, bright band, etc.) is essential. A typical beam blockage simulation is difficult to
detect partial beam blockage and anomalous propagation (AP) from complex building and terrain. To
improve limitation of typical beam blockage simulation a statistical method has been developed based
on frequency of occurrence of reflectivity (FOR, Chang et al. 2009). Compared with typical beam
blocking simulation, the statistical method can detect additional ground clutter, partial beam blockage,
and seasonal variation of AP. In this study, we estimated further accurate rainfall from X-band radar
network measurements using reflectivity statistics (FOR, vertical gradient of FOR, etc.).

Attenuation and hardware corrections of X-band radar are adapted using self-consistency of
polarimetric variables (Ag-Kpp, App-Kpp, Zr-Kpp, and Zg-Zpr). Rainfall estimation are performed at
every clevation angles (R(Zy), R(Zx, Zpr), and R(Kpp)). The lowest available rainfall estimation
results are selected by Hybrid Surface Rainfall (HSR, Lyu et al. 2015). In the overlapped area,
composition with simple averaging are adapted to fill gaps. All relationships are derived from two-
dimensional video disdrometer data using T-matrix simulations (Thurai et al. 2007). Rainfall

estimation results are validated with surface rain gauges within radar observation range.
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