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Abstract

As the frequency of localized heavy rainfall has increased during recent years, the importance of high-resolution radar data has also
increased. This study aims to correct the bias of Dual Polarization radar that still has a spatial and temporal bias. In many studies, various
statistical techniques have been attempted to correct the bias of radar rainfall. In this study, the bias correction of the S-band Dual
Polarization radar used in flood forecasting of ME was implemented by a Convolutional Autoencoder (CAE) algorithm, which is a type
of Convolutional Neural Network (CNN). The CAE model was trained based on radar data sets that have a 10-min temporal resolution
for the July 2017 flood event in Cheongju. The results showed that the newly developed CAE model provided improved simulation
results in time and space by reducing the bias of raw radar rainfall. Therefore, the CAE model, which learns the spatial relationship
between each adjacent grid, can be used for real-time updates of grid-based climate data generated by radar and satellites.
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Fig. 1. Example of the Convolutional autoencoder structure (Karimpouli and Tahmasebi, 2019)
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Table 1. Information of rainfall station in Miho basin

Station Longitude Latitude Elevation (m) Max rainfall (mm) | Accumulated rainfall (mm)
(Hgszggiigo) 127-28-53 36-38-48 49.7 21 300
Cheonan-si 127-18-00 36-45-54 712 16 245
(Byeongcheonchogyo)
( Jii ‘:}f:::;e’(“fjﬁg) 127-27-22 36-52-09 90.3 16 127

Table 2. Summary on input dataset information

Features rows cols Cellsize (m) Period Temporal resolution
Radar rainfall 2500 2100 250 2017.7.16.00 ~ 13 h 10 minute
Gauge rainfall 2500 2100 250 2017.7.16.00 ~ 13 h 10 minute
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Fig. 8. Comparison of bias-correction scatter plot in each rainfall station
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Table 4. Comparison of point rainfall of bias-correction result
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Station Radar RMSE (mm) NSE P-bias
Original rainfall 45.839 -0.953 -27.442
Cheongju-si -
Corrected rainfall 28.709 0.234 -39.884
Original rainfall 23.136 0.342 45.605
Cheonan-si -
Corrected rainfall 26.135 0.160 52.866
. Original rainfall 6.611 0.102 -71.923
Jincheon-gun -
Corrected rainfall 6.089 0.239 -79.615
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