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Abstract

This study analyzed the differences of mean basin precipitation between TM and radar based on the 51 standard basins in Han river and
Nakdong river when large scale of heavy rains occurred in 2018. The result shows that the differences between radar and TM are —65.05
~26.09% and —82.00 ~ 3.80% for accumulated and 10 min. maximum mean basin precipitation, respectively. The correlation analysis
between the differences of estimated mean basin precipitation and basin characteristics such as average altitude of basin, area of basin,
and shape factor of basin presents that there is no clear correlation between them. And the differences of point precipitation also shows
the similar tendency with those of mean basin precipitation. In order to find out the correlation between them and meteorological
conditions such as rainfall patterns, the reflectivity of radars according to the observation angles is analyzed at the selected basins, and
then it is found that the differences of mean basin precipitation between TM and radar is more dominated by the meteorological
conditions than by the topographic conditions such as basin characteristics.
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Table 1. Flood alarming in Han river during 2018 (ME, 2019)
Station Flood alert Flood warning Maximum water level (m) Time of maximum water level
Pyungchang-Gyo 2018.5.18 04:10 - 3.31 2018.5.18 04:30
Kyungan-Gyo 2018.7.2 18:00 - 3.50 2018.7.2 18:20
Jungnang-Gyo 2018.8.28 20:30 - 4.26 2018.8.28 21:00
Jingyan-Gyo 2018.8.28 20:40 - 2.14 2018.8.28 21:50
Sarang-Gyo 2018.8.29 12:10 - 8.17 2018.8.29 17:50
Biryong-Daegyo 2018.8.29 13:20 2018.8.29 14:50 11.41 2018.8.29 16:20
Jingyan-Gyo 2018.8.29 18:40 2018.8.30 00:10 3.26 2018.8.30 01:10
Jungnang-Gyo 2018.8.30 00:20 - 5.42 2018.8.30 01:00
Table 2. Flood alarming in Nakdong river during 2018 (ME, 2019)

Station Flood alert Flood warning Maximum water level (m) Time of maximum water level
Jeomchon 2018.9.4 03:30 - 4.89 2018.9.4 04:50
Kimcheon 2018.10.6 07:30 2.09 2018.10.6 09:50

Angang 2018.10.6 11:10 2018.10.6 13:20 7.47 2018.10.6 13:40

Milyang 2018.10.6 11:10 - 3.88 2018.10.6 12:40
Jeongam 2018.10.6 11:40 - 7.49 2018.10.6 17:30

Pohang 2018.10.6 11:40 2018.10.6 13:30 2.74 2018.10.6 14:50
Samrangjin 2018.10.6 14:20 6.51 2018.10.7 01:10

Jindong 2018.10.6 19:50 - 7.21 2018.10.7 02:30
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(a) Han river

(b) Nakdong river

Fig. 1. Location map of standard basins in this study
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Table 3. 10 min. maximum and accumulated rainfalls from Radar 1, 2 and TM

i : ) 10 min. Maximum Rainfall Accumulated Rainfall
River basin Station : :
Rainfall Radar-TM (%) Rainfall Radar-TM (%)
Radar 1 8.12 -4.12 -33.66 66.68 -38.96 -36.88
Pyungchang-Gyo | Radar2 7.4 -4.84 -39.54 76.08 -29.56 -27.98
Hon river ™ 12.24 105.64
Radar 1 7.40 -1.90 -20.43 238.73 15.43 6.91
Kyungan-Gyo Radar 2 7.40 -1.90 -20.43 224.67 1.37 0.61
™ 9.30 223.30
Radar 1 7.98 -1.60 -16.70 113.30 7.35 6.94
Jeomchon Radar 2 6.93 -2.65 -27.66 104.25 -1.70 -1.60
™ 9.58 105.95
Radar 1 1.23 -2.50 -67.02 79.20 -98.00 -55.30
Kimcheon Radar 2 225 -1.48 -39.68 115.45 -61.75 -34.85
™ 3.73 177.20
Radar 1 4.59 -2.82 -38.06 143.83 -60.27 -29.53
Nakdong river Milyang Radar 2 5.76 -1.65 -22.27 181.65 -22.45 -11.00
™ 7.41 204.10
Radar 1 2.04 -3.57 -63.64 103.07 -130.51 -55.87
Jeongam Radar 2 4.22 -1.39 -24.78 153.59 -79.99 -34.25
™ 5.61 233.58
Radar 1 2.81 -2.53 -47.38 108.46 -92.90 -46.14
Angang Radar 2 4.38 -0.96 -17.98 154.06 -47.30 -23.49
™ 5.34 201.36
Radar1 Q et Radar2 Q TN
P N i Rt )
A (.

Kyungan-Gyo Kyungan-Gyo

i o

Teongam\-6863

(a) Differences between Radar 1 and TM (b) Differences between Radar 2 and TM

Fig. 2. Map of the differences between Radar 1,2 and TM
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Precipitation (1 hour) Differences between TM and Radar 1
Station Standard basin
™ Radar 1 Radar 1-TM (Radar 1-TM)/TM (%)
Pyungchang satation 42 322 -9.8 -233
Geochonchen 33 28.2 -4.8 -14.5
Pyungchang-Gyo Daehoachen 30 243 -5.7 -19.0
Pyungchang upstream 36 28.1 -7.9 -21.9
Hyungjeongchen 25 20.5 -4.5 -18.0
Kyungan satation 40 34.8 -5.2 -13.0
Kyungan-Gyo Kyungan middle stream 16 8.8 -7.2 -45.0
Kyungan upstream 21 23.7 2.7 12.9
Jeomchon station 66 62.5 -3.5 -53
Joryongchen 25 26.1 1.1 4.4
Jeomchon younggang middle stream 34 38.6 4.6 13.5
younggang upstream 15 15.8 0.8 53
Kimcheon station 12 3.4 -8.6 =717
) Jikjisachen 17 4.4 -12.6 -74.1
Kimcheon Gamchen middle stream 16 5.6 -10.4 -65.0
Gamchen upstream 24 4.9 -19.1 -79.6
Milyang station 37 26.3 -10.7 -28.9
Danjangchen 29 24.4 -4.6 -15.9
Dongchen 32 26.1 -5.9 -18.4
) Milyang dam 45 27.6 -17.4 -38.7
Milyang Cheongdochen downstream 23 12.6 -10.4 -45.2
Cheongdochen upstream 38 30.0 -8.0 -21.1
Dongchangchen 23 18.1 -4.9 -21.3
Unmoon dam 37 212 -15.8 -42.7




476 J. Park et al. / Journal of Korea Water Resources Association 53(7) 469-480

Table 4. 1 hour point precipitation from Radar 1 and TM (Continue)

Precipitation (1 hour)

Differences between TM and Radar 1

Station Standard basin ™ Radar 1 Radar I-TM | (Radar 1-TM)/TM (%)
Jeongam station 31 12.6 -18.4 -59.4
Bansungchen 14 8.6 -5.4 -38.6
Bansungchen junction 17 5.6 -11.4 -67.1
Youngchengang 22 6.6 -15.4 -70.0
Youngchengang junction 16 5.8 -10.2 -63.8
Namgang dam 28 10.0 -18.0 -64.3
Dukchengang downstream 22 9.0 -13.0 -59.1
Sichenchen 20 10.1 -9.9 -49.5
Dukchengang upstream 25 9.0 -16.0 -64.0
Jeongam Namgang dam upstream 19 9.7 -9.3 -48.9
Yangchen 10 4.0 -6.0 -60.0
Shindungchen 14 6.2 -7.8 -55.7
Yangchen junction 18 5.5 -12.5 -69.4
Sancheng station 16 4.6 -11.4 -71.3
Yimchen 33 10.5 -22.5 -68.2
Ramchen 14 5.2 -8.8 -62.9
Hamyangwichen 10 4.0 -6.0 -60.0
Hamyangwichen junction 10 32 -6.8 -68.0
Namgang upstream 15 3.8 -11.2 -74.7
Angang station 23 12.8 -10.2 -44.3
Gigyochen 27 13.6 -13.4 -49.6
ChilPyongchen 14 5.0 -9.0 -64.3
Bukchen 16 6.1 -9.9 -61.9
Angang Dekdong dam 31 10.6 204 -65.8
Namchen 18 9.6 -8.4 -46.7
Daechen 34 16.1 -17.9 -52.6
Hyongsangang upstream 28 11.5 -16.5 -58.9
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(b) Kyungan-Gyo (2018.07.02. 17:50), Garisan radar

Fig. 7. Image of radar reflectivity by six observation angles
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(d) Kimcheon (2018.10.06. 07:00), Bisulsan radar

Fig. 7. Image of radar reflectivity by six observation angles (Continue)
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