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Evaluation of Risk Hotspots to Urban Flood
for a Spatial Disaster Risk Management: A Case Study of Jeju City
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Abstract

For a practical tool for disaster risk reduction, this study examines how urban planners can evaluation of risk hotspots
which are required to prevent urban areas from flood. This study attempts to analyze flood inundation area and
depth in Jeju city. It then develops 10 GIS-based risk maps after flood inundation area is overlapped with various
GIS maps officially produced by MOLIT(Ministry of Land, Infrastructure, and Transport). The 10 risk maps are
applied to AHP and PROMETHEE, leading to the selection of risk hotspots. The proposed methods finally identifies
33 grids with size of 100mX100m successfully as flood risk hotspots. With all results together, this study concludes
that if it is used in disaster prevention for urban plan, it will be useful for realistic disaster prevention and mitigation
measures and contribute to comprehensive spatial planning.

Keywords: Urban Flood, Disaster Prevention, Multi-Criteria Decision Making, Risk Information, Risk Hotspots
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Table 1_ Selection of Criteria on Risk—based Zoning

e -Criterion (Inland Flood) at
Classification . . Definiti 1/30yr Condition
of Zones OEMeasu::m Gipsisioal tion -Criterion (River Flood) at
1/100yr Condition
Places where heavy rainfall
Red Zone Compulsory may cause very serious Over 100cm
impacts
Places where heavy rainfall
Strongly .
Orange Zone may cause substantial 50cm to 100cm
Encouraged .
impacts
Places where heavy rainfall
Yellow Zone Encouraged may cause noticeable 10cm to 50cm
impacts
Places where heavy rainfall
Green Zone | Not Considered | may not cause noticeable Below 10cm
impacts

Source: Lee, Lee, Lee and Kim 2017.
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Table 2 _ Definition of Risk Information

Criteria Unit Description
The Degree to Which a Certain
Area is Threatened by Flood in
Hazard - . .. .
Rainfall Conditions Exceeding
Defensive Capacity
Maximum Maximum Inundation Depth from

Inundation Depth
from River Flood

cm

River Flood at 100-year Return
Period

Maximum Inundation

Maximum Inundation Depth from

Depth from Drainage | ¢m | Drainage Failure at 30-year Return
Failure Period
The Degree to Which a Certain
Area is Exposed to Flood in Rainfall
Exposure -

Conditions Exceeding Defensive
Capacity

Affected Population

per.

Total Number of Population Living
in the Flood Inundation Area

Affected Land

Total Area of Land Included in the
Flood Inundation Area

Residential Land

Total Area of Residental Land
Included in the Flood Inundation
Area

Commercial &
Business Land

Total Area of Commercial and
Business Land Included in the Flood
Inundation Area

Industrial Land

Total Area of Industrial Land
Included in the Flood Inundation
Area

Natural & Green
Land

Total Area of Natural and Green
Included in the Flood Inundation
Area

Vulnerability

The Degree to Which a Certain
Area is Inherently Sensitive to Flood,
Irrespectively of Occurrences of
Hazards

Dist. of Vulnerable
Building

Total Number of Old(Aged Over 30
Years) or Underground Buildings in
the Area

Dist. of Critical
Facility

Total Number of Urban Facilities to
be Protected Importantly from Flood,
Including Lifeline Facilities (Water,

Electricity and Gas Supply), Waste

Disposal Facilities, Water Pollution

Control Facilities, Public Offices and
Medical Facilities

Dist. of Road

m

Total Length of Road

Source: Lee, Lee and Kim 2017.
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Figure 1 _Result of Hierarchical Structure for Urban Flood Evaluation
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Figure 4 _Results of Risk Information
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Table 4 _Recalibration of Risk Hotspots by Field Survey

(unit: grid number)

Groups
Variable
I I it v v
M3 Resules of | 10 25| 76| 677 | 703 | 713 | 714 | 721 | 726 | 682 | 696 | 698 | 603 | 614 | 615 | 625 | 636 | 586 | 596 | 593
Risk Hotspots

{2} Results of
Field
Survey(Except)

{3} Add and

Supplement

632, 633, 652, 653, 674, 689, 690, 691

704, 705, 706

591
695 639, 640 595 592
594
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Table 5_ Summary of Risk Causes

Groups I I I v v
River Inundation Depth | River Inundation Depth . .
. . . River Inundation Depth
Population Population . . Inland Inundation X
. . . . River Inundation Depth Population
Risk Residential Land Commercial Land A Depth . i
i o Commercial Land . X Residential Land
Causes Commercial Land Vulnerable Buildings Valnerable Buildi Residential Land Vulnerable Buildi
neral aings neral Udin,;
Vulnerable Buildings Critical Facilities crable Butding Vulnerable Buildings © RZ du 8
Road Road *

Figure 6 _GAIA Analysis Result(Phase 2)
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