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Evaluation of the Applicability of Weather Radar-Based Spatiotemporal
Rainfall Data for Freshwater Inflow and Pollutant L.oad Estimation in

Jinhae Bay

Junmo Jo, Sung-Eun Park, Chungsook Kim, Jiyoung Lee*, Jong-Hong Kim and Eun-Joo Lee

Marine Environment Research Division, National Institute of Fisheries Science, Busan 46083, Republic of Korea

This study evaluates the applicability of weather radar rainfall data as spatially distributed rainfall inputs for freshwa-
ter inflow and pollutant load estimation in coastal areas. Rain-gauge observations from three stations near Jinhae Bay
were compared with weather radar rainfall data for the 2020 wet season. Radar rainfall intensity was estimated using
the Marshall and Palmer Z-R relationship, and a mean field bias (MFB) correction was applied to reduce systematic
underestimation resulting from indirect estimation and atmospheric attenuation. The radar rainfall data showed cor-
relation coefficients greater than 0.8 at all stations, indicating that temporal variability of rainfall was reproduced.
However, the bias was approximately -0.55, indicating underestimation relative to rain-gauge observations. After
MFB correction, the bias approached 0, and the relative errors decreased from approximately 54% to 13%, while the
correlation coefficients remained high. These results indicate that bias-corrected weather radar rainfall data can com-
plement point-based rain-gauge observations by providing spatially distributed rainfall information. However, verifi-
cation in this study was limited to improvements in radar rainfall estimates at rain-gauge locations and adjacent radar
grids. Therefore, further verification using independent hydrological or offshore rainfall observations is required
before any resulting improvements in the estimation of freshwater inflow and pollutant loads can be quantified.
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Fig. 1. Map of Jinhae Bay showing aquaculture farms, rivers, and
rain-gauge stations. Red dots indicate rain-gauge stations and blue

lines indicate rivers.
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Table 1. Information on the rain-gauge stations used in this study
Latitude (°N) Longitude (°E)

Station name  Station code

Goseong 918 35.00 128.33
Jinbuk 926 35.13 128.47
Jangmok 953 35.00 128.68
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Fig. 2. Schematic diagram of the comparison method between
rain-gauge and weather radar data. Black lines indicate the 500
m weather radar grid, the red square indicates the 3x3 mask used
for averaging, the cross mark indicates the radar grid nearest to the
rain-gauge, and the cylinder indicates the rain-gauge station.
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Fig. 3. Scatter plots showing correlations in rainfall among the three rain-gauge stations near Jinhae Bay. CC, correlation coefficient; A,
Goseong vs. Jinbuk; B, Goseong vs. Jangmok; C, Jinbuk vs. Jangmok.
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Table 2. Comparison statistics between rain-gauge observations
and radar rainfall before and after MFB correction

Station o Bias Relative error RMSE
name Calibration CC (mm/h) (%) (mm/h)
Before 0.85 -0.53 58.24 2.88
Goseong
After 0.98 0.07 11.94 1.20
) Before 0.82 -0.56 60.71 2.41
Jinbuk
After 0.97 0.08 12.18 1.15
Before 0.87 -0.57 51.78 2.82
Jangmok
After 0.97 0.11 13.94 1.55
Before 0.85 -0.55 54.41 2.71
Total
After 0.97 0.09 12.80 1.31

MFB, mean field bias.
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Fig. 7. Spatial distributions of cumulative rainfall over Jinhae Bay during July and August 2020. A, MFB-corrected weather radar rainfall;

B, spatially interpolated rain-gauge rainfall. MFB, mean field bias.
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