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ABSTRACT

Due to recent climate change, various types of natural disasters are occurring. In particular, coastal areas are expected to
suffer intense damage due to high waves and tsunamis. Accordingly, when selecting a coastal risk zone for a Regional Hazard
Mitigation Plan, various risk factors and terrain characteristics of the hazard area must be considered. In this study, we develop
an algorithm for derivation of disaster prevention techniques and a decision support system (DSS). With this system, users
can derive regional disaster prevention techniques based on risk factors and terrain characteristics of the target site. In addition,
users can adjust efficiency, constructability, and publicity according to their planning intention and the priorities of the derived
techniques. This system will be possible to help decision-making by deriving region-specific disaster prevention techniques

for areas where composite coastal disasters are expected, helping effective establishment of Regional Hazard Mitigation Plan.
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STEP PROCEDURE SPECIFIC PROCEDURE

Research and

Research and Analysis Preceding

Analysis Research for Algorithm
Derivation of Regional Disaster

Prevention Techniques
Derivation of Priority in Disaster

System Prevention Techniques

Development | | comparison Before and After Applying

Disaster Prevention Techniques

Information by Disaster Prevention
Techniques

Display System

Fig. 1. Flow of system development for deriving
disaster prevention techniques for the
composite coastal disasters
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Derivation of regional disaster prevention techniques| Regional condition elements by disaster prevention techniques | Apply a algorithm

Derivation of priority in disaster prevention techniques
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Inundation depth, risk assessment

Information display by disaster prevention techniques

Purpose, considerations, application case, regional conditions and
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Fig. 2. Regional condition elements by disaster prevention techniques
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Table 2. Characteristic elements score by structural disaster prevention techniques
Characteristic elements
Disaster preventive measures Efficiency Constructability Publicness
. . . . Construction | Expropriation| — Multi
Cost | Reduction | Landscape |Environment| Maintenance | Time-cost |
difficulty of land purpose
Disaster prevention forest | 3.20 3.13 4.30 4.07 3.17 3.00 3.60 2.13 4.07
Soft protection (sea) 2.70 3.27 3.47 3.50 3.00 2.60 2.73 3.13 3.53
Soft protection (land) 2.77 3.33 3.57 3.63 3.03 2.77 3.23 2.10 3.83
Detached breakwater 2.73 3.40 2.13 2.40 2.90 2.60 2.40 3.93 2.07
Floating breakwater 3.00 2.90 2.20 2.70 2.50 3.30 3.60 3.60 2.50
groin 2.80 3.23 2.27 2.53 3.07 2.73 2.63 4.03 2.17
Training dike 2.80 2.93 2.50 2.53 2.97 2.60 2.47 3.77 2.13
Sand groin 2.83 2.90 2.37 2.67 2.83 2.80 2.63 3.53 2.07
Sea dike 2.60 3.70 2.60 2.40 3.10 2.37 2.60 3.83 2.87
Breakwater 3.00 3.83 2.53 2.50 3.23 2.70 2.77 4.00 2.53
Coast Submerged breakwater 2.43 3.40 3.47 2.73 2.60 2.33 2.20 4.00 1.90
Banking embankment 2.90 3.40 2.70 2.80 3.03 2.97 3.03 3.30 2.63
Artificial nourishment 2.93 2.73 3.67 3.53 2.43 3.33 3.50 3.50 2.73
Sand dune 3.13 2.97 3.80 3.77 2.60 3.03 3.37 3.53 3.00
Disaster prevention mound | 2.63 3.70 3.17 3.17 3.17 2.57 3.00 2.90 3.93
Parapet 3.13 3.17 2.67 3.10 3.43 3.37 3.53 3.73 2.23
Recurved wall 3.03 3.03 2.57 2.93 3.17 3.20 3.17 3.77 2.47
Water-stop 3.50 3.07 2.80 3.03 3.50 3.77 3.80 4.10 2.07
Shoreline 3.03 2.97 2.83 2.87 3.10 3.07 3.17 3.67 2.43
Geotube 3.75 2.50 4.75 4.50 2.50 3.75 3.75 4.50 3.50
Sand net 4.75 2.25 1.75 2.50 2.75 4.75 4.75 3.75 2.25
Rasing embankment 2.95 4.25 2.65 2.95 3.75 2.90 3.10 3.35 2.60
Super levee 1.70 4.75 2.95 2.70 3.45 1.65 2.00 1.65 4.15
Dual levee 2.30 4.55 2.40 2.65 3.35 2.35 2.60 2.45 2.95
Banking embankment 3.20 4.15 2.75 2.85 3.40 2.90 3.05 3.05 2.80
Bridge maintenance 3.40 3.55 3.30 3.25 3.55 3.00 3.30 4.05 2.80
River River dredging 2.95 3.65 3.65 2.80 2.45 3.05 3.30 445 2.25
Pumping stations 2.80 3.90 2.70 2.90 3.05 2.75 2.85 2.65 2.55
Floodgate 3.15 3.80 2.75 3.00 3.30 3.10 3.10 3.90 2.45
Side-weir detention basin | 3.05 3.55 3.70 3.60 2.95 2.55 2.95 2.10 3.80
Water-stop 3.90 3.30 3.10 3.50 3.85 4.10 4.20 4.40 2.30
Parapet 3.70 3.10 2.90 2.85 3.45 3.55 3.70 4.20 2.15
Shoreline 3.30 3.15 2.85 2.85 3.40 3.15 3.35 3.90 2.50
Sewer 2.85 4.10 4.00 3.50 3.05 2.30 2.90 3.25 2.10
Sewer expansion 2.95 4.10 3.70 3.40 2.85 2.25 2.50 3.40 2.15
Urban Pumping stations 2.80 4.05 2.50 3.05 3.00 2.45 2.70 2.15 2.70
Floodgate 3.10 3.95 2.75 2.95 3.20 2.85 2.90 3.40 2.45
Rainwater storage 3.15 3.75 3.65 3.60 3.20 2.70 2.80 2.50 2.65
Water-stop 4.40 3.50 2.85 3.70 3.90 4.20 4.20 4.05 2.00
e =2 o 9oy, Wigls 248 AA Adestd X, AR, AAHS EAY Fsithal mdshe], A9
Fagte] Asfa7IHe] =ednt. o, HAg] Asje]  JAAE AHFHA| xR AASHI
W7 EE3AE AguEd 240 E4o] vtgdE &+
WA, AGREY QxlH AER Ao 1] ol g 23 MANAYIE lad T2 FiAS NS
&5 Adstojof Ao ¥Ho] =EH s /L5t 5 o xxol Tx 7L SR
. _ L7 A =F 7ol FAY AL
W, AT S Aol ABA BANV W oot gmame ] o
3 O s 2 27822 HEstr] Y8 Eo et al
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Category | Rank Disaster prevention techniques

1 Recurved wall
Water-stop

Detached breakwater
Breakwater

Soft protection (sea)

Coast
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Water-stop
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Urban

Sewer expansion
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Table 5. Purpose and considerations about recurved
wall

Categoty Contents
Its main purpose is to prevent wave or spray from

Purpose .
entering the shore.
Since a large radius of curvature of a curved surface is
. effective, the height of the protruding part above the
Considera

" revetment floor is often about Im. More than this, if it
ions
can withstand the wave pressure by securing the

integrity with the body, it is okay to be higher than 1m. 4 242
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