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Abstract

Natural disasters around the world have caused the huge amount of casualties and economic loss every
year, 70 percent of which have occurred in the countries located in the East Asia-Pacific region causing
over 80 percent of global disaster victims. In this region, the natural disasters occurred from 1980 to 2014
caused over one million casualties and more than four hundred million victims. In order to contribute to
the efforts of the international communities to mitigate damages from disasters, this research examined
and categorized the disaster/safety management technologies developed by the Ministry of Public Safety
and Security in the Republic of Korea, from 2009 to 2013. The findings from this research suggested that
the Korean disaster/safety management technologies should be applied preferentially to mitigate disaster
damages in the ASEAN countries by investigating and analyzing the types of disasters and the extent of

their damages in each country.
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Table 1. The current situation of the MPSS’s natural disaster management technologies(2009~2013)

agencics years 2009 2010 2011 2013 total

National Emergency Management Agency 18 15 21 27 81

Ministry of Security and Public Administration - - - 19 19
total 18 15 21 46 100

% Source: National Science & Technology Information Service

Table 2. The current situation of the MPSS’s natural disaster management technologies by disaster management phases(2009~2013)

agencies yoars prevention preparedness response recovery total

National Emergency Management Agency 43 17 18 3 81

Ministry of Security and Public Administration 5 8 6 - 19
total 48 25 24 3 100

% Source: National Science & Technology Information Service
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Table 3. Classification of MPSS’s disaster prevention technologies

Large Category

Small Category

@ Research and Development
on Disaster Prevention
technologies

(D Sediment Runoff Reduction in Mountainous Watershed

@ Construction Standards on the Storage and Infiltration Facilities to Reduce Runoff Quantity

(@ Predicting and Reducing Bridge Damages Caused by Flood or Erosion

@ Green Infiltration/Storage Facilities and Efficient Management Plan

(® Seismic Techniques for Vulnerable Parts in Unreinforced Masonry Building

® Flood Inundation Model and Risk Analysis for Small River

(D Soil Erosion Analysis System Based on the Web GIS

Tsunami Disaster Response System by Utilizing Tsunami Hazard Mapping

Seismic Capacity Evaluation Item on Wooden Structure

(0 System for Visualizing of Inundation Area and Analyzing of Damage Related Information

(D Guideline on Resilience City

(@ Small Stream Design Guideline for Considering Climate Change

(@3 Distributed Flood Inundation Model and Risk Analysis System

(4 Flood Damage Vulnerability Analysis System

(@ Assesment Technology for Behavior Properties and Safety Factors of Steep Slopes based on
the Rainfall Infiltration Analysis

(6 Advancement and Development of Integrated Environment of Urban Ground—underground
Inundation Prediction Model

@ Postearthquake Safety Evaluation Technology for Buildings

(® Monitoring and Investigation Technology for Sediment Yields from Mountainous Areas

(9 Damage Reduction Technology for Small Streams Based on the Real Scale Experiment

@) Safety Management Technology for Public Buildings Using Seismic Acceleration Response Signal

@) GIS—based Warning System for Steep Slope

® Response Technology
Development Project on Volcanic
Eruption of Mt, Baekdu

(D Technology Integration and Management for Predicting Volcanic Disaster

© Development of Safety
Management Technology

(D Sensor for Disaster Monitoring and Early Warning System

@ Disaster Sign Data Management System

D Establishment of Foundation
for Disaster Safety
Technology Development

(D Rainwater Holding Structure Using Waste Resources for Urban Flood Prevention and Anti—drought

@ Construction Method of the Environment—friendly Hybrid Mountain Retention Structure

® Development of Damage
Reduction Technology for
Earthquake and Tsunami

(D Seismic Fragilities for Urban Infrastructure Network

@ Socio—economic Seismic Loss Prediction Method

@ Prediction Method for Ground Failure Including Earthquake Induced Slope Failures

@ Analysis Technology for Damage to Structures from Tsunami

(® Development of Damage
Reduction Technology for
Natural Disasters

(D Economic Loss and Damage Prediction Model According to Levee Break

@ The Safety Management & The Data Base for Reservoir Disaster Prevention

@ Securing Technology for Seismic Performance Evaluation Methods on the Existing Buildings

@ Slope Reinforcing and Monitoring System Using FBG Sensor Embedded Anchor

(® New Technologies to Improve Urban Flood Disaster Prevention Performance through Optimal
Design & Operation of Flood Control Facilities in Urban Drainage Networks

The Countermeasure for Extreme Flood — Resilience in the Urban Area Considering the Climate Change

(D Snow Thawing and Freezing Control Methods in Pavement

Monitoring Management System for Evacuation Inhabitant in Steep Slope Site and Monitoring
Specification

(9 Disaster Risk Assessment Technique for Flood Prevention Facilities Considering the Multi Risk Factors

@0 Active Fault Map and Seismic Hazard Map

(@ Assessment of Environment Changes and Reconstruction of Prevention Systems for Large—scale
River Rehabilitation Impacts on Natural Disaster

@ Active Disaster Management System of Flood Control Structures by Using 3D BIM Technique

@3 District of Flood Disaster Information System and Flood Damage Reduction Techniques

(@@ Drought Information System for National Disaster Reduction

(@ Countermeasure Techniques against Large Swells Using IT

(@ Intelligent Flash Flood Guidance System

(@ The Safety Route System in Inundation Area based on Smartphone

Material Development for Restoration of the Water—friendly Environment for Green Growth

(9 Assessment of Disaster Insurance Rate and Map Reflecting Flood Risk

% Source: National Science & Technology Information Service
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Table 4. Classification of research stages

Research Stages

Meaning

Basic Research Stage

a theoretical or experimental research which is not directly targeted at particular application
or business, but performed to acquire new knowledge of phenomena and observable facts

Application Research Stage

a creative research conducted by utilizing knowledge obtained in the basic research stage to
acquire new scientific knowledge mainly for practical purposes

Development Research Stage

a systematic research conducted to produce new products, devices, or services or to substantially
improve things already produced or installed by utilizing knowledge acquired in the basic research
stage, application research stage, and through actual experience

% Source: Regulations on the Management, Etc, of National and Development Projects
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% Source: The International Disaster Database(Centre for
Research on the Epidemiology of Disasters - CRED)

of dejHofA v
ek,
Table 6. Statistics of disaster damage occurrence in Philippines(1980~2014)
. . Total Damages in
Types of Disaster Number of Occurrence Number of Deaths Number of Victims 1,000 USD
Drought 7 8 6,549,542 64,453
Earthquake 17 2,884 5,554,674 443,628
Flood 148 3,248 27,801,616 3,657,275
Landslide 30 2,690 317,539 33,281
Typhoon 214 35,250 139,029,983 18,270,982
Volcanic Eruption 16 719 1,585,713 21,682
% Source: The International Disaster Database(Centre for Research on the Epidemiology of Disasters — CRED)
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Figure 2. Disaster damage situation in Vietnam

Table 7. Statistics of disaster damage occurrence in Vietnam(1980~2014)

Types of Disaster

Number of Occurrence

Number of Deaths

Number of Victims

Total Damages in

1,000 USD
Drought 5 0 6,110,000 649,120
Flood 80 5,198 96,932,423 3,747,262
Landslide 6 330 39,074 2,300
Typhoon 81 10,507 46,374,113 6,166,800

% Source: The International Disaster Database(Centre for Research on the Epidemiology of Disasters — CRED)
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Figure 3. Disaster damage situation in Laos

121

Table 8. Statistics of disaster damage occurrence in Laos(1980~2014)

Types of Disaster

Number of Occurrence

Number of Deaths

Number of Victims

Total Damages in

1,000 USD
Drought 4 0 750,000 1,000
Flood 23 210 3,882,863 446,129
Typhoon 3 64 1,397,764 103,650

% Source: The International Disaster Database(Centre for Research on the Epidemiology of Disasters — CRED)
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Figure 4. Disaster damage situation in Malaysia

Table 9. Statistics of disaster damage occurrence in Malaysia(1980~2014)

Types of Disaster Number of Occurrence Number of Deaths Number of Victims Total Damages in
1,000 USD
Drought 2 0 2,205,000 -
Earthquake 1 80 5,063 500,000
Flood 39 248 915,718 1,206,500
Landslide 5 168 291 -
Typhoon 3 274 6,446 5,300

% Source: The International Disaster Database(Centre for Research on the Epidemiology of Disasters - CRED)
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Figure 5. Disaster damage situation in Thailand

Table 10. Statistics of disaster damage occurrence in Thailand(1980~2014)

Types of Disaster Number of Occurrence Number of Deaths Number of Victims Total Damages in
1,000 USD
Drought 9 0 29,982,602 424,300
Earthquake 4 8,347 84,546 1,062,000
Flood 76 3,681 50,649,181 45,089,624
Landslide 3 47 43,110 -
Typhoon 23 820 3,897,100 746,823

% Source: The International Disaster Database(Centre for Research on the Epidemiology of Disasters — CRED)
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Figure 6. Disaster damage situation in Myanmar

Table 11. Statistics of disaster damage occurrence in Myanmar(1980~2014)

Types of Disaster Number of Occurrence Number of Deaths Number of Victims TOtil, O%ngg]? in
Drought 5 22,923 504,770
Flood 17 1,048,412 136,655
Landslide 4 146,367 -
Typhoon 6 138,709 2,866,125 4,067,688

¥ Source: The International Disaster Database(Centre for Research on the Epidemiology of Disasters — CRED)
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Figure 7. Disaster damage situation in Indonesia
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Table 12. Statistics of disaster damage occurrence in Indonesia(1980~2014)

Types of Disaster Number of Occurrence Number of Deaths Number of Victims Totzil’ O%%mgggs in
Drought 6 1,266 1,083,000 89,000
Earthquake 85 179,441 8,505,943 11,479,576
Flood 154 6,408 8,357,945 3,678,016
Landslide 49 2,081 297,783 121,745
Typhoon 6 27 15,188 1,000
Volcanic Eruption 42 729 930,153 530,190

¥ Source: The International Disaster Database(Centre for Research on the Epidemiology of Disasters — CRED)
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Figure 8. Disaster damage situation in Cambodia

Table 13. Statistics of disaster damage occurrence in Cambodia(1980~2014)

Types of Disaster Number of Occurrence Number of Deaths Number of Victims Total Damages in
1,000 USD
Drought 5 6,550,000 138,000
Flood 18 1,641 13,275,587 1,419,100
Typhoon 3 44 178,091 10

% Source: The International Disaster Database(Centre for Research on the Epidemiology of Disasters - CRED)
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| Step 1 |

Step 2 | |

Step 3 ‘

Cooperative Network Construction
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country's disaster-safety
related laws, policies,
technologies, and
infrastructure

Investigation on Local Demand

Investigation on technology
transfer demand by
conducting a survey on

disaster management
experts in the counterpart
organization

Detailed Promation Strategy
Formulation on Tech. Transfer

Selecting transferable tech.
by analyzing the
investigation onthe
technology transfer demand

Formulation on technology
transfer strategy up to the
beneficiary country's level

Pre-feasibility Study

Figuring out propriety of
project scale, period, and
scope

Identifying project promotion
will by interviewing key
interested persons

Analyzing ripple effect and
sustainability of ODA project

Preparation of ODA Project
Implementation

QOrganizing international
cooperation team in charge
for the ODA project

Drawing up grand-type aid
implementation plan and
securing budget from the

Ministry of Strategy and
Finance

Executing an MOU or TOR
with the counterpart
organization

¥ Source: National Disaster Management Research Institute(2016), * Reconstituted

Figure 9. Steps of promotion strategy on disaster-safety technology transfer
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Table 14. Classification of the applicable disaster-safety management technologies for the ASEAN countries
Countri Vulnerable Types of Applicable South Korea's Disaster—Safety Management Technology Codes
ountries Disasters (See the Table 3)
Typhoon ® -9, 12, 18
the Philippines
Flood ® -2 414,16,19 / ®-1,2 / ®-1,5 6,7 9, 11, 12, 13, 16, 17, 18
Typhoon ® -9, 12, 18
Vietnam
Flood ® -2 4,14,16,19 / ®-1,2 / ®-1,5 6,7 9, 11, 12, 13, 16, 17, 18
L Typhoon ® -9, 12, 18
a08 Flood ® -2 414,16,19 / ®-1,2 / ®-1,5 6,7 9, 11, 12, 13, 16, 17, 18
Malaysia Flood ® -2 414,16,19 / ®-1,2 / ®-1,5 6,7 9, 11, 12, 13, 16, 17, 18
Thailand Flood ® -2 414,16,19 / ®-1,2 / ®-1,5 6,7 9, 11, 12, 13, 16, 17, 18
Typhoon ® -9, 12, 18
Myanmar
Flood ® -2 414,16,19 / ®-1,2 / ®-1,5 6,7 9, 11, 12, 13, 16, 17, 18
Flood ®-2 414,16,19 / ®-1,2 / ®-1,5 6,7 9, 11, 12, 13, 16, 17, 18
Indonesia
Earthquake @d-82 / ©-1,2/ ®-123 4/ ®-3 10
Cambodia Flood ® -2 414,16,19 / ®-1,2 / ®-1,5 6,7 9, 11, 12, 13, 16, 17, 18
Aol entet g w0l 7ksshy| wiolth, of 7kdste] ODAAKY T TE & HHE F7Hsfof
ASEAN @i57hSel] oltshe S 7] Ahdeld @ ojnvh e, o) Ao ol ot
NS5 HEAI WA o] TS 9 alAbS B8 Alglo] o|Fol X7 we] S A7t
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