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Abstract

Localized heavy storm is one of the major causes of flood damage in urban regions. According to the recent disaster statistics in South
Korea, the frequency of urban flood is increasing more frequently, and the scale is also increasing. However, localized heavy storm is
difficult to predict, making it difficult for local government officials to deal with floods. This study aims to construct a Flood risk matrix
(FRM) using ensemble weather prediction data and to assess its applicability as a means of reducing damage by securing time for such
urban flood response. The FRM is a two-dimensional matrix of potential impacts (X-axis) representing flood risk and likelihood
(Y-axis) representing the occurrence probability of dangerous weather events. To this end, a regional FRM was constructed using
historical flood damage records and probability precipitation data for basic municipality in Busan and Daegu. Applicability of the
regional FRMs was assessed by applying the LENS data of the Korea Meteorological Administration on past heavy rain events. As a
result, it was analyzed that the flood risk could be predicted up to 3 days ago, and it would be helpful to reduce the damage by securing
the flood response time in practice.
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Table 1. Historical flood damage records in Dongnae-gu and Buk-gu
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2000.07.14. ~2000.07.15. 53.0 89.0 94.8 11,421
2002.08.30. ~ 2002.09.01. 20.0 36.0 48.0 113,334
2003.07.17. ~ 2003.07.18. 37.0 51.5 56.5 28,430

Dongnae-gu 2009.07.07. ~ 2009.07.08. 40.0 55.5 75.5 1,815

in Busan
2009.07.11. ~2009.07.16. 70.0 87.0 110.0 74,927
2012.07.14. ~2012.07.15. 42.0 62.0 74.5 1,314
2014.08.25. ~2014.08.25. 81.5 121.5 142.0 3,737,624
2000.07.22. ~ 2000.07.24. 37.0 52.0 61.0 14,276
2002.08.30. ~ 2002.09.01. 23.0 36.0 48.0 857,220

.Buk-gu 2004.08.17. ~ 2004.08.19. 37.0 59.0 74.0 2,402,060

in Daegu
2011.07.07. ~2011.07.16. 25.5 44.0 54.0 17,232
2016.07.01. ~2016.07.07. 19.5 33.5 33.5 30,000

Table 2. Probability precipitation in Dongnae-gu and Buk-gu (3 hr duration)
L 3 hr Probability precipitation by return period (mm)
Municipality
2yr 5yr 10 yr 30 yr 50 yr
Dongnae-gu in Busan 70.5 98.4 117.3 145.2 158.1
Buk-gu in Daegu 51.3 69.0 80.7 98.4 106.5
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Table 3. Result of application on flood risk matrix of Dongnae-gu (2016.09.17.)

Date 16.09.14. | 16.09.15. | 16.09.16. | 16.09.17. | 16.09.18. | 16.09.19. | 16.09.20.
Historical data Very Low | Very Low
Heavy rain alarming (KMA) Warning
16.09.14.09. Very Low
16.09.14.21. Very Low | Medium
16.09.15.09. Very Low | Very Low
Flood Risk Matrix 16.09.15.21. Very Low | Medium | Very Low
(Alarming Time, KST) 16.09.16.09. Very Low | Medium | Very Low
16.09.16.21. Medium | Very Low | Very Low
16.09.17.09. Low Very Low | Very Low
16.09.17.21. Very Low | Very Low | Very Low

1) Shaded cell is forecasting period of LENS

Table 4. Result of application on flood risk matrix of Dongnae-gu (2017.09.11.)

Date 17.09.08. | 17.09.09. | 17.09.10. | 17.09.11. | 17.09.12. | 17.09.13. | 17.09.14.
Historical data Medium
Heavy rain alarming (KMA) Warning
17.09.08.09.
17.09.08.21. Very Low | Medium
17.09.09.09. Low
Flood Risk Matrix 17.09.09.21. Very Low | Very Low | Very Low
(Alarming Time, KST) 17.09.10.09. Low
17.09.10.21. Low
17.09.11.09. Very Low
17.09.11.21.

1) Shaded cell is forecasting period of LENS
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Table 5. Result of application on flood risk matrix of Buk-gu (2016.09.17.)

Date 16.09.14. | 16.09.15. | 16.09.16. | 16.09.17. | 16.09.18. | 16.09.19. | 16.09.20.
Historical data Very Low
Heavy rain alarming (KMA) Warning
16.09.14.09. Very Low
16.09.14.21. Very Low | Medium
16.09.15.09. Very Low Low
Flood Risk Matrix 16.09.15.21. Very Low Low Very Low
(Alarming Time, KST) 16.09.16.09. Very Low Low Very Low
16.09.16.21. Medium Very Low
16.09.17.09. Very Low Very Low
16.09.17.21. Very Low
1) Shaded cell is forecasting period of LENS
Table 6. Result of application on flood risk matrix of Dongnae-gu (2017.09.11.)
Date 17.09.08. | 17.09.09. | 17.09.10. | 17.09.11. | 17.09.12. | 17.09.13. | 17.09.14.
Historical data Very Low
Heavy rain alarming (KMA) Advisory
17.09.08.09.
17.09.08.21. Low
17.09.09.09. Low
Flood Risk Matrix 17.09.09.21. Medium
(Alarming Time, KST) 17.09.10.09. Low
17.09.10.21. Low
17.09.11.09. Very Low
17.09.11.21.

1) Shaded cell is forecasting period of LENS
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Table 7. Result of application on flood risk matrix of Dongnae-gu (2017.09.27.)

Date 17.09.24. | 17.09.25. | 17.09.25. | 17.09.27. | 17.09.28. | 17.09.29. | 17.09.30.
Historical data Very Low
Heavy rain alarming (KMA)
17.09.24.09.
17.09.24.21. Very Low
17.09.25.09. Very Low
Flood Risk Matrix 17.09.25.21. Very Low
(Alarming Time, KST) 17.09.26.09. Very Low | Very Low
17.09.26.21. Very Low
17.09.27.09. Very Low
17.09.27.21

1) Shaded cell is forecasting period of LENS
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