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Abstract

This study evaluated the accuracy of rainfall and flood forecasts in Sancheong basin with three rainfall events such as typhoon and
stationary front by using LDAPS provided by Korea Meteorological Agency and MSM provided by Japan Meteorological Agency. In
the rainfall forecast result, both LDAPS and MSM showed high forecast accuracy for wide-area prediction such as typhoon event, but
local-area prediction such as stationary front has a limit to quantitative precipitation forecast (QPF). In the flood forecast result, the
forecast accuracy was improved with the increase of the lead time, and it showed the possibility of LDAPS and MSM in the field of
rainfall and flood forecast by linking meteorology and water resources.
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Table 1. LDAPS and MSM specifications
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Fig. 1. Forecast and Verification domains of LDAPS and MSM
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Fig. 2. Study site for rainfall and flood forecasts
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Table 2. Selected events for rainfall and flood forecasts
Event no. Rainfall duration Total rainfall (mm) Event type
1 2014.08.01.15:00 ~ 08.04.02:00 176.6 Typhoon ‘Nakri’
2 2014.08.17.00:00 ~ 08.19.11:00 125.3 Stationary front
3 2016.10.04.00:00 ~ 10.06.11:00 89.6 Typhoon ‘Chaba’
Table 3. LDAPS and MSM forecast sets
Forecast start time of LDAPS and MSM
Start no.
Event 1 Event 2 Event 3
1 2014/08/01/15:00 2014/08/17/03:00 2016/10/04/03:00
2014/08/01/21:00 2014/08/17/09:00 2016/10/04/09:00

2014/08/17/15:00

2016/10/04/15:00

2
3 2014/08/02/03:00
4 2014/08/02/09:00

2014/08/17/21:00

2016/10/04/21:00
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Fig. 4. Comparison of areal rainfall with LDAPS and MSM
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Table 5. Areal rainfall verification using CC, BIAS and TE with update time

Event Typhoon “Nakri” Stationary front Typhoon “Chaba”
Forecast no. LDAPS MSM LDAPS MSM LDAPS MSM
1 0.262 0.845 0.292 0.250 0.507 0.594
2 0.667 0.767 0.395 0.602 0.281 0.871
CC 3 0.481 0.900 0.242 0.454 0.599 0.906
4 0.757 0.905 0.238 0.297 0.487 0.905
Total 0.538 0.832 0.284 0.380 0.446 0.816
1 1.052 0.941 0.766 1.069 1.711 0.737
2 1.525 0.831 0.905 0.909 1.484 0.943
BIAS 3 1.138 0.761 0.435 0.713 1.128 1.062
4 0.882 0.837 0.353 0.190 1.430 1.255
Total 1.150 0.839 0.614 0.722 1.438 0.999
1 -7.4 8.5 26.2 =17 -63.7 23.6
2 -83.5 26.9 10.9 10.4 -43.3 5.1
(ii) 3 -22.6 39.2 66.8 33.9 -11.4 -5.5
4 19.1 26.3 72 90.1 -38.4 -22.8
Total -94.4 100.9 175.9 126.7 -156.8 0.4
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Table 6. Discharge verification using CC, NSE and TE with update time

Event Typhoon “Nakri” Stationary front Typhoon “Chaba”
Forecast no. LDAPS MSM LDAPS MSM LDAPS MSM
1 0.557 0.955 0.822 0.909 0.954 0.943
2 0.792 0.875 0.842 0.885 0.740 0.922
CC 3 0.658 0.937 0.872 0.906 0.731 0.944
4 0.951 0.960 0.134 0.394 0.797 0.947
Total 0.694 0.905 0.659 0.702 0.790 0.846
1 -0.028 0.88 0.568 0.82 0.636 0.407
2 -0.207 0.717 0.636 0.781 -0.393 0.811
BIAS 3 0.358 0.69 0.086 0.576 0.449 0.874
4 0.816 0.693 -0.535 -0.668 -0.337 0.626
Total 0.293 0.749 0.246 0.434 0.095 0.702
1 -7123.1 -2860.9 1944.7 -1366.7 -3357.0 3188.7
2 -13917.3 772.5 3795.0 -453.9 -6196.4 886.9
(CTHIIES) 3 -12.9 5276.4 10200.6 5325.2 -2582.6 -2089.4
4 2583.3 4769.9 13229.8 14975.5 -10647.8 -6990.5
Total -18470.0 7957.9 29170.1 18480.1 -22783.8 -5004.3
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