The International Emergency Management Society
2015 Annual Conference, 30th September - 2nd October 2015, Rome, Italy

Achieving DRR Technology Sharing Through Case Studies and Community
Activity

Lee, Young Jai 1and Kim, Kye Hyun2 and Kim, Yong Moon 3

1 . .
Professor, MIS Department, Dongguk University, Seoul, Korea
2
Professor, Department of Geoinformatic Engineering, Inha University, Incheon, Korea

3Researcher, MIS Department, Dongguk University, Seoul, Korea
Email: yjlee@dgu.edu , kyehyun@inha.ac.kr, yongmoon@dgu.edu,

ABSTRACT:

According to the expert survey from the 6th AMCDRR in 2014 and 3rd WCDRR in 2015 side event, the DRR
technology sharing platform should be changed from an operator-based technology provider to a
community-based technology provider and the practical application of the case studies were found to be more
valuable than the DRR technology itself. The platform defines a foundation that provides various case studies as
well as community activity and its objective is to allow demanders, suppliers and experts to share DRR
technology. This paper illustrates a technology sharing platform that is focused on problem-solving case studies
and community activity for the global network on Disaster Risk Reduction (DRR).
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1. INTRODUCTION

As most natural disasters occur repeatedly, the damage can be reduced by sharing and utilizing prevention
information and analytical data based on past disasters. The United Nations has made various efforts, including
the International Decade for Natural Disaster Reduction (IDNDR) to reduce the occurrence of natural disasters
internationally through scientific and technological solutions. In fact, it has established the International
Strategy for Disaster Reduction (ISDR) solely for this issue as a follow-up action, and the institution has been in
active operation since 1999. In addition, the Asian Ministerial Conference on Disaster Risk Reduction
(AMCDRR) has been held since 2010 to allow engagement of high-level government officials on disaster
management and other stakeholders including parliamentarians and science and technology groups [1].

At the 4th AMCDRR held in Incheon, Korea in October 2010, Incheon declaration and Road Map and Action
Plan (REMAP) for Disaster Risk Reduction (DRR) through Climate Change Adaptation (CCA) were adopted
by ministers and high-level officials from 53 countries in Asia and the Pacific through several multi-stakeholder
consultations including UN institutions and NGOs. The key issues of the 4th AMCDRR were to share
technology and information for DRR. Of particular importance, design plans for establishing a web-based
platform for collecting dispersed data and technology on climate change and disaster risk reduction were
developed [2].

On June 25th, 2014 there was a side event at the 6th AMCDRR where 42 representatives of multiple
Asian-Pacific countries attended the presentation of the DRR Technology Sharing and Platform Demonstration.
As a result of the side event, two conclusions were reached among the representatives. First of all, the sharing of
DRR technology through a web based platform among the Asian-Pacific countries was deemed necessary in
order to fully equip all parties with the technology. The second consensus reached was that the three types of
case studies in the technology in practice were more important than the DRR technology content itself. The
practical application aspects of the case studies were found to be more valuable for the Asian-Pacific countries.
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In addition, the expert survey from 3rd WCDRR in 2015 side event demanded that the DRR technology sharing
platform should be changed from an operator-based technology provider to a community-based technology
provider.

Therefore, the platform is concerned with a foundation that provides various case studies as well as community
activity and their objective is to allow demanders, suppliers and experts to share DRR technology. This paper
illustrates problem-solving case studies and community activity through a technology sharing platform for the
global network on disaster risk reduction.

2. THE CORE CONTENTS OF THE PLATFORM [3]

2.1. Case Study

Technology under practice illustrates the use of DRR technology through case studies, which are mainly
operated by the suppliers. This includes the problem-solving case studies, the project, and the technology.
Technology experts provide input such as ideas, advice and insights based on the case studies.

2.1.1 Problem-Solving Case Study

A problem-solving case study answers the following sections: First, the description in terms of (O the case
summary (When, Where, What, Why, How) and 2@ the accompanying case materials (Photos, Videos,
Statistics etc). Second, the process organized by the following questions: (O What is the problem of the case
and its cause? @ Which techniques (systems, tools etc) were used to analyze the cause? (3 Has the case been
recovered, or if it has been delayed, what is the reason? @ How did the case influence the economy and
society? © After the incident, have there been any changes in law or policy?[1]

The following image (Figure 1) shows various problem-solving case studies on the platform.

@D Global DRR Technology a ootn sun sun . 1 ok
DRR Case Study DRR Technology Community Disaster Photo DRR. Education Incheon REMAP
Problem Solving Home > Case Study > Problem Solving
Technology
Project Total. 5 ==AlLL== ﬂ Q

Landslide and Mudflow in Tajikistan

Torrental rain on 12-13 April 2014 caused a series of landslides and floods that damaged or destroyed
residential buildings in several villages in the Khatlon province of Tajikistan. Estimates indicated that at least
14 people were killed, but due to the debris it was difficult to account for everyone and some people are still
missing. The landslide occurred at night, leaving residents wi.. more»

Earthquake in Haiti

A major earthguake of magnitude 7 struck south-east of Hait, the capital dty Port-au-Prince, on Tusesday, 12
January 2010, followed by several aftershocks over 5. The earthguake caused major casualties and damage
affecting about 5.4 million people. more »

Flood in northern India

Floods caused by heavy rains in the Himalayas have triggered flooding in many parts of India with
Uttarakhand, Assam, Uttar Pradesh and Bihar in the north being worst affected. In total up to 1500 villages
have been affected with a death toll of over 60 and many more people missing. Uttarakhand was badly
affected with 48 hours of continuous rain causing landslides and flooding. 17 people.. more »

Typhoon Haiyan in the Philippines

Super Typhoon Haiyan (known locally as Yolanda) made landfall over the central Philippines at 04:40, local
time, on 08 November 2013. The official death toll from the storm was 6,300, but a full tally of the lives lost
may never be achieved. Millions of people in 20 provinces were affected. The category five storm brought
winds as strong as 314 km/h and analyst.. more»

Figure 1 A list of problem-solving case studies
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The Mt. Umyeon landslide problem-solving case study is shown with its description and location (Figure 2).

¢ Global DRR Technology Q] ¥ B wen s s o

DRR Case Study DRR Technology Community DRR Education Disaster Photo Incheon REMAP
Problem Solving Home > Case Study > Problem Solving
Project
Technology Title of the Case Study

Mt. Umyeon landslide

= Countries and regions
Seoul, Korea

= Map

= Damage scale
18 People Died

= Recovery costs and duration

Figure 2 A image of Mt. Umyeon landslide problem-solving case study

The following image (Figure 3) shows the description (functions), specification, image, and price of the applied
technology on the Mt. Umyeon landslide case study.

Urban stormwater simulation

Model type : SWMM MODEL(Public domain, USA, EPA)

Code (Clearance, KRISS) : None

= Description (Functions)

« Use throughout the world for planning, analysis and design related to stormwater runoff, combined and sanitary sewers, and other

drainage systems in urban areas.
« Time-varying rainfall, evaporation of standing surface water, snow accumulation and melting, rainfall interception from depression
storage, infiltration of rainfall into unsaturated soil layers, percolation of infiltrated water into groundwater layers, interflow between
groundwater and the drainage system, nonlinear reservoir routing of overiand flow, and runoff reduction via Low Impact Development

(LID) controls.
= Standard

Size : None Weight : None

= Specifications
« Design of storm detention facility project in Jeongup-si, Jeonlabu-do, Korea.
= Project objective : reduction of frequent inundation area when urban stormwater is occurred. planning for measure of flood
inundation as investigation drainage basin, runoff and drainage Facilities.
= Use

« Consulting and analysis for design alternatives of storm detention facility
« Planning for measure of flood inundation as investigation drainage basin, runoff and drainage facilities

= Images of Installation Process

Price normal price : USD 500000

Figure 3 An applied technology on the Mt. Umyeon landslide case study.
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Figure 4 Information on the technology manufacturer, supplier, and customer
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The following image (Figure 4) shows information on the technology manufacturer, supplier, and customer.

KOREA.

HECOREA Inc.

405, Woorim venture town2, Seoul, KOREA

www.hecorea.com

+82 2 572 4320

LEE, Jinyoung

+82 2 572 4320

kdlee@hecorea.co.kr

USA, EPA

D Technology

www.hecorea.com
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The following image (Figure 5) shows that the applied technology belongs to a system category under the DRR
technology classification and describes the assessment and forecasting process. It also shows several images

derived from the technology. Subject matter experts or demanders can provide their opinions or ask questions
about the case study.

= DDR Technology

Technology

Systems Damage Analysis
Inundation Prediction

Tools Planning

Analytical Models

Non-Structured Tech etc.

= Decision-Making Process

Assessing and forecasting situation

= Attach File

Evaluation View

Opinion

No. Opinion Subject Write Date Hit
2 Question 20150322_requesttion expertl 22 Mar 2015 6
1 Question [Re:l] Rep |l vy Kang 22 Mar 2015 24

« < > »

Figure 5 several images derived from the technology

In order to effectively convey information on the Problem Solving Case Study, various forms of educational
resources such as video and static images etc., are provided through the education menu.
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The following image (Figure 6) shows an example page of the Mt. Uymeon landslide to show a problem solving
case study for DRR educational purposes.

@ Global DRR Technology Q ain Son e ey ik

DRR Case Study DRR Technology Community DRR Education Disaster Photo Incheon REMAP

Storms Home > DRR Education > Storms

Learning Objectives

Mt. Umyeon landslide
Description (Functions)

Problem Cause

Cause Analysis Technologies 9 1/TV/ET OB
Delayed Recovery Reason
Case Influence

Change in laws...

Learning Evaluation

More Information

00:00 o) L] | T

and boulder stone entered into residents causing isolation of
four sites(Raemian Apartment, Shindonga Apartment,
Jeonwon Village and Hyeongchon Village) 60 households,

Figure 6 An example page of the Mt. Uymeon landslide for DRR educational purposes.
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2.1.2 Project Case Study

A project case study answers the following questions: First, what do we expect to discover from this project?
Second, how do you collect information on the technology? Third, what are the features of the technology?
Fourth, for which types of disaster can the technology be utilized? Fifth, what are the effects of the technology?
Sixth, what is the post-management of the technology?

The following image (Figure 7) shows a list of several project case studies on the platform.

@ Global DRR Technology ol @ @ s s s ioe

DRR Case Study DRR Technology Community DRR Education Disaster Photo Incheon REMAP

Problem Solving Project Home > Case Study > Project
Technology Total. 17 =All== [V] Q

ESRI Disaster Response Program

When disaster strikes, Esri’s Disaster Response Program (DRP) is there to support you around the clock, 24 x
7. Request assistance from Esri experts, augment software, explore content, and monitor events online as part
of our corporate citizenship. We're there when you need us most. er

Establishment of an Integrated Water Resources Information System for
Systematic Water Allocation, Development and Management of Pampanga and
Bulacan Province

Prevent flood disaster in Philippines capital Metro Manilla and establish Philippines integrated water resources
Information system to support rapid and scientific decision making by real-time monitering and analysing
information about Pampanga region that is critical for drinking water and providing electricity. ore »

Indonesia Citarum River upstream watershed flood warning system development

- = Climate change adaptation capacity reinforcement by efficiently and effectively using/managing water
=) L resources with Indonesia Citarum River Sluice management system. Citarum residents safety securing and
reinforcing sustainable development basis through flood forecast warning system. more»

Figure 7 A list of several project case studies
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2.1.3 Technology Case Study

The technology case study questions are: First, please explain what type of technology has been installed by
your company with respect to its location, place and situation (focus: overview). Second, please explain the
background of the technology’s installation. Third, what were the effects of building the technology according
to the user’s requirements?

The following image (Figure 8) shows a list of technology case studies on the platform.

@ Global DRR Technology G| @ @ i i i ok

DRR Technology Community DRR Education Disaster Photo Incheon REMAP

Problem Solving Technology Home > Case Study > Technology
Project
Technology Total. 31 ==AlLlL== l] Q
e e 2 IseeUsee (Two-way communication with smart devices and PCs)
ﬁ : - IseeUsee is a multilateral communication solution capable of mutually and easily transferring information, and
Z = = I'— sharing materials anytime and anywhere using smart devices and PCs. more»
dise =

SRS ESRI ArcGIS
o Every day you are faced with increasingly complex challenges. Esri uniquely supports emergency management
& Easls through its software, services, and expertise. Agencies around the world successfully deploy Esri solutions for

all types of disasters. You can use high-powered location analytics and visualization to build a foundation of
preparedness that supports better decisions in mission-critic.. more »

ESRI Story map

Story maps use geography as a means of organizing and presenting information. They tell the story of a place,
event, issue, trend, or pattemn in a geographic context. They combine interactive maps with other rich
content—text, photos, video, and audio—within user experiences that are basic and intuitive. more»

Figure 8 A list of technology case studies
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2.2. Community

In order to enable participation of various stakeholders and experts, the platform is aimed towards generating
activity in the community. It is a space where users, providers, and experts gather to discuss disaster reduction
or disputable points. Diverse opinions on disaster reduction are shared through international networks within the
community.

The following image (Figure 9) shows a menu that allows experts to discuss issues pertaining to flooding,
drought, storms, extreme temperature, tsunami, and earthquakes.

@ Global DRR Technology Q sl Soni e otk

DRR Case Study DRR Technology

Discuss Issues Home > Community > Discuss Issues

- Flood

Community DRR Education Disaster Photo Incheon REMAP

- Drought

- Storm

- Extreme Temperature
e Drought
- Earthquake
Materials
Reference Site

- Climate Change

- Disaster Information

- Hydrology Extreme
Temperature

Tsunami Earthquake

- Spatial Information

- Meteorology

- Environment

Figure 9 A menu that allows experts to discuss issues pertaining to few disaster types
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2.3. Technology

Technologies related to Disaster Reduction are provided. The fundamental component of the platform relies on
detailed information which includes structured technology such as technology itself, systems, tools, analytical
models, and non-structured technology such as standards, codes, process, and consulting. It is easy to find
information through keyword search or usage of checkbox on disaster prevention technologies.

The following image (Figure 10) shows a classification of DRR technology and a category of decision-making
processes.

@ Global DRR Technology Q s Tl il

DRR Case Study DRR Technology Community DRR Education Disaster Photo Incheon REMAP

m DRR Technology Search Home > DRR Technology > Search
DRR Technology

[[JSensor []Radar [[]JCCTV []GPS []Siren []Light Bar [] Electronic Board
[TJSNS [[]DMB []Broadcast [ ]FAX [ Telephone [ | Speaker
[[]Broadcasting Device []etc.

[T]Risk Assessment [ ] Damage Analysis [ ] Flood Prediction

[T]Inundation Prediction [] Evacuation System [ ] Early Waming System [ etc.

Technology

Systems

Tools [[JPlanning []Risk Financing [T]Risk Transfer [7] Training []etc.
Analytical Models [T1Inundation prediction [_] Water level measuring [] Weather analysis
[T]Rainfall prediction [ Big data analysis [ ] etc.
Non-Structured Tech [_]Standards [ ] Codes [] Process [] Consulting
[T]Gathering and sharing information [] Assessing and forecasting situation
[TJPlanning "] Decision making and sharing

Decision-Making Process

Figure 10 A classification of DRR technology and a category of decision-making processes

General information of the technology includes its name, a brief introduction giving a short product description,
specifications, its use, etc. Additional information show price, period off delivery, warranty, the supplier
information, classified type, etc. It also notes information related to performance results, certification, patent,
etc.
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The following image (Figure 11) shows a list of DRR Technology. Each technology includes expert opinions,
evaluations, and information on its supplier.

@ GIObaI DRR TeCh HOIOgy Q logln SignUp SteMap Help Desk
DRR Case Study DRR Technology Community DRR Education Disaster Photo Incheon REMAP
Search DRR Technology Home > DRR Technology > DRR Technology

Total. 2 ==All== [v] Q

Emergency Action Plan(EAP)

Place of Origin : KOREA Supplier : HECOREA Inc
= To be a generalized model that can be used for real-time flood forecasting of dam-break floods a..

&= Contact Supplier < Opinion i=m Expert Evaluation

Urban stormwater simulation
Place of Origin : KOREA. Supplier : HECOREA Inc.
Use throughout the world for planning, analysis and design related to stormwater runoff, combine..

&5 Contact Supplier < Opinion i= Expert Evaluation

« < > »

Registration

Figure 11 A list of DRR Technology

3. CONCLUSION

This paper introduces a platform for sharing DRR technology information on DRR technology which includes
the case studies and technology in practices. In order to enable participation of various stakeholders and experts,
the platform is aimed towards generating activity in the community. This involves technology in practices
which includes technology, project, and problem-solving case studies. Above all, this platform will be
successful with critical problem-solving case studies and community activity. Various international seminars
from 2013 through 2015 will be hosted in order to gain greater support and momentum for successfully
implementing this platform. We expect heightened interest and participation levels from states, businesses and
organizations by stimulating activities on disaster risk reduction technology and information sharing, which will
further strengthen disaster prevention capacity in the world around countries.
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