//.E\
) )

Check for
updates

Journal of Climate Change Research 2019, Vol. 10, No. 3, pp. 243~253 ORCID o4+ 0000-0002-7422-7801
DOI: https://doi.org/10.15531/KSCCR.2019.10.3.243 )98l 0000-0002-2691-4068

ol

Het7t =etxlet XS0l chet xiSHoL7|E S84 JHEr 3

* *k Hkk *kkk *kdekkf

ofF - s - Hely” - e3A™ - M)

EOA TEL TEINA 2, TEIA &FE, TTEINA OJAL TTTEIOIA CHEOIAF

o0&l

7t

Development and Evaluation of Characteristic Elements in Disaster Prevention
Techniques for a Coastal Composite Disaster Area

BT

Eo, Gyu*, Im, Jun Hyeok**, Kwon, Tae Youngm, Oh, Kuk Ryul**** and Sim, Ou Bae
*Manager, Urban Safety, Anyang, Korea
Assistant Manager, Urban Safety, Anyang, Korea
Associate Manager, Urban Safety, Anyang, Korea
Director, Urban Safety, Anyang, Korea

sekokkok

CEO, Urban Safety, Anyang, Korea

ABSTRACT

Due to recent climate change, the risk of composite disasters due to sea level rise is increasing. South Korea has
a high population density, and most cities have developed near estuaries that connect to coasts and rivers. These
factors could result in massive damage in the event of composite disasters. The purpose of this study is to derive
and evaluate the characteristics of disaster prevention techniques for a coastal disaster area. For this, 51 disaster
prevention techniques were derived, and 9 characteristic elements were developed. The characteristics of each
disaster prevention technique were evaluated through expert survey. This study is expected to be applicable to
disaster prevention techniques based.
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Fig. 1. The Flow Chart of Study.
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Table 1. Major Business Disaster Reduction in Coastal Composite Disaster Area

0

245

Category Structural Measures (14) Non-Structural Measures (3)
* Banking Embankment
* Floodgate
River Master Plans * Pumping Stations -
MOLIT (Ministry of * Floodgate

Land, Infrastructure, and
Transport)

* Bridge Maintenance

Comprehensive Flood Management

Plan

* Side-Weir Detention Basin
* drainage canal
* Pumping Stations

* Flood and Storm Insurance
* Emergency Action Plan

ME (Ministry of
Environment)

Maintenance Plans of Sewerage Facility

* Sewer Expansion

Sewer Maintenance Management

* Sewer Expansion
* Pumping Stations
* Sewer

MOIS (Ministry of the
Interior and Safety)

Natural Disaster Prone Districts

* Storage Facility
* Infiltration Facility

MOF (Ministry of Oceans
and Fisheries)

Vulnerability Assessment of Coastal

Disaster

* Coastal Hazard Map

Table 2. Natural Disaster Reduction Master Plan of Disaster Preventive Measures Final Inventory

Category Disaster Preventive Techniques
* Disaster Prevention Forest * Submerged Breakwater
* Soft Protection (Sea) * Banking Embankment
Coast * Soft Protection (Land) * Artificial Nourishment
(12) * Detached Breakwater * Sand Dune
* Groin * Disaster Prevention Mound
* Training Dike * Parapet
Structural * Rasing Embankment * Floodgate
Measures . * Super Levee * Side-Weir Detention Basin
River
(29) (10) * Dual Levee * Water-stop
* Banking Embankment * Parapet
* Bridge Maintenance * Shoreline
* Water-stop
* Sewer .
Urban . * Storage Facility
* Sewer Expansion . -
@) . . * Infiltration Facility
* Pumping Stations -
* LID (Low Impact Development) Facility
* Urban Redevelopment * Education and Training
* Fl t I *E Action PI
Non-Structural Measures ood and Storm Insurance mergency Action Plan
(10) * Hazard Map * Setback
* Evacuation Map * Land Use Regulation
* Coastal Hazard Map * Land Purchase
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Table 3. Combined Disaster Hazard along the Coast Considering Estuary Characteristics

Category Disaster Preventive Techniques
* Disaster Prevention Forest * Sand Groin * Sand Dune
* Soft Protection (Sea) * Sea Dike * Disaster Prevention Mound
Coast * Soft Protection (Land) * Breakwater * Parapet

(18) * Detached Breakwater
* Groin

* Submerged Breakwater
* Banking Embankment

* Recurved Wall
* Water-stop

Structural * Training Dike * Artificial Nourishment * Shoreline
65(1;161;65 * Rasing Embankment * Bridge Maintenance * Side-Weir Detention Basin

River * Super Levee
(12) * Dual Levee
* Banking Embankment

* River Dredging
* Pumping Stations
* Floodgate

* Water-stop
* Parapet
* Shoreline

Urban * Sewer
6) * Sewer Expansion

* Pumping Stations
* Floodgate

* Rainwater Storage
* Water-stop

* Urban Redevelopment

* Flood and Storm Insurance
* Hazard Map

* Evacuation Map

* Coastal Hazard Map

Non-Structural Measures
(15)

* Shelter Designation and Management| * Setback
* Disaster Warning System

* Monitoring Coastal Changes
* Education and Training

* Emergency Action Plan

* Land Use Regulation

* Land Purchase

* Transfer of Public Institutions
* Migration
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Table 4. Comparison of Advantages and Disadvantages by Disaster Prevention

Category

Advantages

Disadvantages

* High Reduction

Detached Breakwater .
* Easy Maintenance

* Expensive construction cost
* Time-cost (Long)

Coastal Disaster

Prevention

Recurved Wall * Time-cost (Short)

* Normal Reduction

* Inexpensive construction cost

* Landscape (Bad)

* High Reduction

River Disaster Super Levee

Prevention

* High Multi Purpose

* Expensive construction cost
* Time-cost (Long)
* Expropriation of Land

Water-stop

* Inexpensive construction cost

* Multi Purpose (Bad)

) Pumping Stations
Urban Disaster

* Normal Reduction
* Normal Multi Purpose

* Expensive construction cost
* Expropriation of Land

Prevention

Sewer Expansion * High Reduction

* Expensive construction cost
* Expropriation of Land
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Table 6. Survey Respondents

Occupation Types Experience of Specialtiy
Specialty Respondents
Reserch Institte Industry Less than 10y 10y~20y More than 20y
Coast 9 - 9 7 1 1
River & urban 12 5 7 4 4 4
5 16 11 5 5
Sum 21
21 21
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Table 7. Structural Measure Disaster Prevention Techniques characteristic elements of Evaluation Result (class)

Feature
Disaster Preventive Techniques Efficiency Constructability Publicness
Cost Reduc | Lands | Environ Maintenance Time- | Construction | Expropriation | Multi
tion | cape | ment cost Difficulty of Land Purpose
Disaster Prevention Forest | 3 3 1 2 3 3 2 5 1
Soft Protection (Sea) 4 3 2 3 4 5 4 3 2
Soft Protection (Land) 4 3 2 2 3 4 3 5 2
Detached Breakwater 4 3 5 5 3 4 5 1 5
Groin 4 3 5 4 3 4 4 1 5
Training Dike 4 3 4 4 3 4 4 1 5
Sand Groin 4 3 4 4 3 4 4 2 5
Sea Dike 4 2 4 4 3 5 4 1 4
Breakwater 3 1 4 4 3 4 4 1 4
Coast
Submerged Breakwater 5 3 3 4 4 5 5 2 5
Banking Embankment 4 2 4 4 3 3 4 3 4
Artificial Nourishment 3 4 2 2 4 2 2 2 4
Sand Dune 3 4 2 2 4 3 3 2 4
Disaster Prevention Mound | 4 2 4 4 3 4 4 4 1
Parapet 3 3 4 3 3 3 3 2 5
Recurved Wall 3 3 4 4 3 3 3 2 4
Water-stop 2 3 4 3 2 2 2 1 5
Shoreline 3 3 4 4 3 3 3 2 4
Rasing Embankment 3 1 4 3 2 3 3 3 4
Super Levee 5 1 3 4 3 5 5 5 1
Dual Levee 4 1 4 4 3 4 4 4 3
Banking Embankment 3 1 4 4 3 3 3 3 4
Bridge Maintenance 3 2 3 3 2 3 3 2 4
. River Dredging 3 2 2 4 4 3 3 1 5
River - -
Pumping Stations 4 2 4 3 3 4 4 4 4
Floodgate 3 2 4 3 3 3 3 2 4
Side-Weir Detention Basin | 3 2 2 2 3 4 3 5 2
Water-stop 2 3 3 3 2 2 1 1 4
Parapet 2 3 3 4 3 2 2 1 5
Shoreline 3 3 4 4 3 3 3 2 4
Sewer 4 2 2 3 3 4 3 3 5
Sewer Expansion 3 2 2 3 4 5 4 3 5
Pumping Stations 4 2 4 3 3 4 4 5 4
Urban
Floodgate 3 2 4 3 3 4 3 3 4
Rainwater Storage 3 2 2 2 3 4 4 4 4
Water-stop 1 3 4 2 2 1 1 2 5
S/d, SAIRY, Blgo] 45l B s 28 (b)2t o] oAl e #FEQl EXg-§o] 253o=
o7t SeEo R Tl WA EAHIth Wk fig. 3 uehgten, Aztad, fAweE, AR SAhdelE=s 3
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Fig. 2. Comparison Characteristics of Coastal, River, and urban by Disaster Prevention Techniques.

Table 8. Evaluation of Disaster Prevention Techniques (Structural Measure) Characteristic Elements Top/Low
1st-3rd Rank Result

Top Rank Low Rank
Feature
1 2 3 1 2 3
Water-stop Water-stop Submerged
Cost (urban) (tiver) Parapet Super Levee Breakwater Dual Levee
. Rasing Artificial .
Re L Dual L D horel
eduction Super Levee ual Levee Embankment | Nourishment Sand Dune Shoreline
Landscane Disaster Prevention Sewer Artificial Detached Groin Sand Groin,
Effici P Forest Nourishment Breakwater Recurved Wall
ency Soft Artificial
. Di Pr i . . Detach .
Environment isaster Prevention Protection Nourishment, ctached Breakwater Sea Dike
Forest Breakwater
(Land) Sand Dune
Water-stop e
. Water-stop Water-stop . Artificial Sand Dune, Submerged
Maintenance (urban) (river) (coast), Rasing Nourishment | River Dredgin Breakwater
Embankment gine
P .
. Water-stop Water-stop Water-stop Sea Dike, Soft Protection
Time-cost (urban) (tiver) (coast) Super Levee Sewer Expansion (Sea), Submerged
P Breakwater
. e Levee, . ..
C0n§ .. | Construction | Water-stop (urban), | Water-stop Acrtificial Submerged Super Levee Groin, Training
tructability difficul Water-stop (river) (coast) Nourishment Breakwater Detached Dike
v P Breakwater
Expropriation . . Water-stop . Soft Protection |Disaster Prevention
River Dr . L
of Land ver Dredging (river) Groin Super Levee (Land) Forest
. . Disaster Groin, Training
. . Disaster P t . Detach o :
Publicness |Multi Purpose 1saster FIEVEION | prevention Super Levee Submerged ctached Dike, Sand Groin,
Forest Breakwater Breakwater
Mound Water-stop (coast)
TEoRE HE 0 Aow EAEIL Aoz yehgton, A8 9] 25Hor it Zlos
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1. 4 Class less bad
5 Class bad
Multi Purpose 2 Reduction
3
4
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Land 5 Landscape
.
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Time-cost Maintenance

(a) Detached Breakwater Result

08

7t 251
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1 Class | Excellent
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Cost 3 Class Average
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5 Class bad
Multi Purpose 2 Reduction
3
4
Expropriation of
Land 5 Landscape
.
Envionment
Construction Difficulty
Time-cost Maintenance

(b)Recurved Wall Result

Fig. 3. Detached Breakwater and Recurved Wall Characteristic Elements of Result.
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(a) Super Levee Result
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(b) Water-stop Result

Fig. 4. Super Levee and Water-stop Characteristic Elements of Result.
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Fig. 5. Pumping Stations and Sewer Expansion Characteristic Elements of Result.

Table 9. Evaluation of Disaster Prevention Techniques
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elements result
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