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Comparing Area Classification Methods to Apply Urban Flood Mitigation
Measures
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Abstract

Inland flooding by local heavy rainfall and urbanization is a major source of urban flood
damage. This study compares various area classification methods of an urban catchment to
develop strategies and measures for urban inland flood mitigation. By considering a flood
prone area and the catchment affecting to the area, this study divides an urban catchment
into flood prone area and stormwater runoff area in terms of past flood damage history,
rainfall-runoff-flood simulation, or topography. A flood prone area could be further divided in
terms of flood depth and other risk factors. Also, a stormwater runoff area could be further
divided in terms of land use, soil, or topography. With the case of an urbanized area in
Seoul, this study applies the area classification methods and compares the results with
respect to size and shape of areas.
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keywords = Inland Flooding, Flood Protection Measures, Area Classification, Flood Prone Area,
Stormwater Runoff Area
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Table 1. Flood Mitigation Strategies and Measures by Areal Type in Urban Catchments

Areal Type Strategies

Measures

Rapid drainage, land use
and building to protect
against flooding

Flood prone area

- Drainage, pump station
- Water storage
- Flood water resisting building(elevation, pilotis,

flood barrier, basement regulation, etc.)

- Land use regulation(allocate developments to areas

of least flood risk and apportion development types
vulnerable to flooding to areas of least risk,
relocation, demolition, etc.)

- Warning systems, disaster preparedness/response

Built-u Runoff reduction under - Retention/detention(public facilities, development
P the condition of project, building, etc.)
Stormwater area . . . . "
urbanized built-up area - Infiltration, porous pavement, urban greening
runoff area 5 =
A Runoff reduction by - Natural areas conservation
(Influencing : - 5
’ . natural areas - Infiltration, retention/detention
area affecting | Non-built- g . . -
conservation and - Development regulation(reclamation, cultivation,
flood) up area j e
development excavation, building, etc)
management - Erosion control
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Table 2. General Characteristics of Flood Prone Area and Stormwater Runoff Area in Urban Catchments

5 s Built-up and Public Sewer
Areal Type Flood Risk Location Slope Iyeincie e System
Flood prone area high lowland gentle high yes
FIooq delay area low upper areas of medium | medium or high yes
(Built-up area) flood prone area
Stormwater -
runoff area | Runoff reduction upper areas of ‘
area low flood prone steep high no
(Non-built-up area) area(upland)
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Urban Catchment

Y
Flood Prone Area | | Stormwater Runoff Area
(if necessary) ‘ (if necessary)
Subdivision Subdivision

Class I: Flood depth 1m and over
ClassII: Flood depth 0.5~1m
ClassII: Flood depth 0.1~0.5m

*If necessary, consider the impacts of
flow velocity, debris, and others

Type I: Flood Delay Area
(Built-up Area)

TypeIl: Runoff Reduction Area
(Non-built-up Area)

a2 1 AR

A KNG MA

Fig 1. Area Classification in Urban Catchment
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Table 3. Identifying Lowlands with Reference to Nearby Rivers and Streams

Methods

Description

Referencing design
high water levels(HWLs)

- Areas below design HWL(plan, watch, or warning) of nearby rivers and streams

when there is the River Improvements Plan by the River Act

Using buffer distances

- 500m buffer areas from nearby rivers(Flood Management Area’ by the River Act)
- According to a study of Gyeonggi Research Institute(2010), flood-vulnerable

areas are defined by 100m in case of buildings and by 50m in case of
agricultural lands of nearby rivers and steams

Areas by relevant laws
or institutions

- 'Flood Management Area’ by the River Act
- Inland Flood Risk Area’ in the Storm and Flood Mitigation Plan by the Natural

Disaster Management Act

- Flood Risk Area in the Area Based Flood Defense Criteria by the Natural

Disaster Management Act
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Table 4. Advantages and Disadvantages of Methods to Identify Flood Prone Area

Methods

Advantages

Disadvantages

Using past flood
damage history

- Rich data
- Objective and realistic

- Simple analysis

information

- Often, not accurate and not reliable
- Different rainfall patterns in every flood event
- Different land use and flood defense facility conditions in

every flood event

- Not reflect flood protection measures after flood damage

Simulating
expected flood
risk areas

- Possible to identify flooding

- Reflect altered drainage

areas by various
rainfall-runoff scenarios

systems and area features

- Different flooding areas by rainfall scenario and no

reference which scenario to choose

- Considerable amount of time, cost, data, and expertise

required for analysis

- Errors in modelling

Referencing

- Some realistic information in

- Different flooding areas by water level reference and no

reference which level to choose

flood water the sense that most flooding | - Different design return period and timing of plan by
levels of nearby| areas are located in the river grade

rivers and vicinity of rivers and streams | - Not easy to develop flood water level data

streams - Relatively simple analysis - Possibility of exaggeration as flood risk may be

distance-decayed
- Relatively objective information | - Not consider drainage systems in urban areas

Using by utilizing topographic - High levels of uncertainty

topography Topographic Wetness - Considerable amount of time, cost, data, and expertise

Index(TWI), elevation/slope, etc.

required for analysis
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entify Stormwater Runoff Area

Methods Advantages

Disadvantages

Built-up land uses
- Fast analysis

- Objective and realistic information
- Simple and accurate if sufficient data

- Not consider soil effects

saturation
- Consider soil infiltration

Soil saturation

- Elaborate analysis by considering soil

- Suitable to permeable areas
- Considerable amount of time, cost, data and
expertise required for analysis

Stormwater flows by
topographic slope

topographic slope

stormwater flows characteristics

- Elaborate analysis by considering

- Hydrologically logical by considering

- Suitable to impermeable area

- Necessary to hypothesize runoff
coefficients and others

- Considerable amount of time, cost, data and
expertise required for analysis
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