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Abstract

Urban flooding caused by localized heavy rainfall with unstable climate is constantly occurring, but a system that can predict spatial
flood information with weather forecast has not been prepared yet. The worst flood situation in urban area can be occurred with
difficulties of structural measures such as river levees, discharge capacity of urban sewage, storage basin of storm water, and pump
facilities. However, identifying in advance the spatial flood information can have a decisive effect on minimizing flood damage. Therefore,
this study presents a methodology that can predict the urban flood map in real-time by using rainfall data of the Korea Meteorological
Administration (KMA), the results of two-dimensional flood analysis and random forest (RF) regression model. The Ujeong district in
Ulsan metropolitan city, which the flood is frequently occurred, was selected for the study area. The RF regression model predicted the
flood map corresponding to the 50 mm, 80 mm, and 110 mm rainfall events with 6-hours duration. And, the predicted results showed
63%, 80%, and 67% goodness of fit compared to the results of two-dimensional flood analysis model. It is judged that the suggested
results of this study can be utilized as basic data for evacuation and response to urban flooding that occurs suddenly.
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Table 1. Observed rainfall data

Rainfall Stations Observed Date Total Rainfall (mm)
Ulsan (152) ASOS 2016-10-05 233.8
2014-08-25 150.0
2005-09-06 135.0
2020-07-10 127.0
2009-07-07 118.0
2003-06-19 110.0
Ganieol 024 2009-07-16 99.5
anjez\g;;( ) 2012-09-16 92.5
2016-09-17 97.5
2004-09-07 93.5
2019-08-06 92.5
2005-08-24 88.0
2017-09-11 87.5
2013-10-08 85.5
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Fig. 1. Structure of random forest regression model
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Fig. 6. Comparison of FLO-2D result with NDMS
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Table 5. Rainfall information for flood prediction
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Fig. 9. Rainfall used to predict flooding
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Fig. 10. Comparison of flood depth between Flo-2D and random forest regression analysis; (a) 50 mm, (b) 80 mm and (c)110 mm
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Table 6. The results of goodness of fit

Total Goodness of Ratio of Ratio of Max. RMSE for Correlation
Rainfall fit to area (%) overprediction (%) | underprediction (%) | flood depth (m) flood depth (m) coefficient
50 mm 63% - 37% 1.109 0.139 0.920
80 mm 79% 21% - 1.104 0.140 0.939
110 mm 67% 33% - 1.961 0.343 0.897
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