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Abstract Recently, the damages by typhoons and heavy rains are increasing due to the climate
change. However, we are still vulnerable to inundation disaster due to various causes such as poor
physical flood control and lacks of disaster and safety management. Therefore, it is necessary to
establish systems to ensure safety and prepare practical countermeasures that can minimize
damage when an inundation occurs, thereby minimizing economic loss and casualty. In this study,
hydrodynamic inundation modelings were implemented to analyze the "Noryangjin reservoir
inundation accident” and "Choryang No. 1 underground road inundation accident." and spatial risk
was assessed by a quantitative hazard index. In addition, cause and effect diagrams were provided
to present the risk causes in terms of physical and managemental aspects.
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Fig. 1. Input and out of HDM-2D model
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Table. 1. Inundation accident over the last decade (Seoul, Incheon)
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Date Place Casualty and damage
- 17 people died by debris flow
July 27, 2011 Umyeonsan area, Seocho—gu, Seoul - Inundation around Gangnam station due to heavy rainfall of 400
mm
- Heavy rain (356 mm) inundated roads and houses
July 27, 2011 Area of Bupyeong-gu, Incheon - Inundation occurs every year due to poor response from local
government
July 22, 2013 Gangnam station area, Seoul - Sewage pipe backflow due to heavy rainfall
- 110mm heavy rains around Incheon
July 23, 2017 Inchean - Human life damage caused by flooding of house
_ - Heavy rainfall (30 mm/hr) in the central region
May 16, 2018 Area of Seo-gu, Incheon - Road flooding everywhere in Seo District, Incheon
. . - Downpour (30 mm/hr)
August 28, 2018 Sinchon station area, Seoul - Drainage outlet clogged with cigarette butts and fallen leaves
August 30, 2018 Nowon-gu and Dobong-gu, Seoul - House flooded by heavy rain of 260 mm
August 1, 2020 Gangnam station area, Seoul - Sewage_ pipe backflow due to heavy rainfall
- Inundation occurs frequently
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Depth averaged velocities along the streamline B obtained by using different models.
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Fig. 2. Model verification
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Table. 2. Risk quantification by FHR

Definition FHR = h(v+0.5)
Level Low Moderate Significant Extreme
0-0.75 0.75-1.25 1.26-2.0 2.0-
Range Dangerou Dangerous
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Fig. 3. Schematic sketch of Noryangjin water distribution
reservoir
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Fig. 4. Inundation depth and propagating velocity of
Noryangjin water distribution reservoir accident
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Table. 3. FHR of Noryangjin reservoir inundation

accident
Location Work site choyery Tunnel
point entrance
2.03 1.45 1.02
FHR Dangerous Dangerous Dangerous for
for most
for all some
people
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Fig. 5. Vehicle submergence by inundation of
underpass
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Fig. 6. Inundation depth and propagating velocity of
Choryang No.1 underpass inundation accident
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Fig. 8. Cause and effect diagram for Choryang No.1 underground road inundatiion accident
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