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PREFACE

It has been five and half years since the establishment of Regional
Network Office for Urban Safety (RNUS) at Asian Institute of Technology
(AIT) in October 2002. This year, AIT and ICUS have agreed to extend the
Memorandum of Agreement to continue their cooperative activities at
RNUS for 2 more years until October 2009. During 2007, there have been
many changes in ICUS and RNUS. Professor Kimiro Meguro became
ICUS director. Dr. Wataru Takeuchi and Dr. Shinji Tanaka were assigned
to RNUS as coordinators. In this year, | started working at RNUS from July
2007 as project researcher while Dr. Raktipong Sahamitmonkol finished his
term and took over his new position as researcher at Sirindhorn International
Institute of Technology (SIIT). Certainly, this does not change RNUS
primary goal to promote urban safety engineering using both advanced and
local applicable technologies through the international cooperation.

This ICUS report collects major RNUS activities in 2007. During
the year, we have carried out 10 significant activities. These include 3
seminars which were held at AIT and Chulalongkorn University. RNUS
was also involved in two projects which are “Seismic Hazard and
Vulnerability Mapping of Dhaka, Chittagong & Sylhet City Corporation
Areas” and “Master Plan for Earthquake and Building Collapse Hazard
Prevention and Mitigation in Thailand (Phase 1)”, respectively. These two
projects will continue in 2008. We hope that this report can give useful
information for those who are interested in urban safety issues.

Kawin Worakanchana
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1. RNUS ACTIVITIES REPORT 2007

RNUS activities are organized every year since its establishment in order to
build the safer urban environment by utilizing both advanced and local
applicable technologies. In 2007, RNUS has carried out totally 10 major
activities as below:

1.1 Seminar on “Ultrasonic and Its Application for Cement-Based
Materials”

On February 8, 2007, Dr. Wonsiri Punurai from the Civil Engineering
Department, Mahidol University gave lecture at RNUS seminar on ‘An
Introduction to Ultrasonic and Its Application for Characterization of
Cement-Based Materials.” In the presentation, Dr. Wosiri explained about
the examples of ultrasonic applications in concrete engineering. The
seminar received a remarkable interest from graduate students, researchers,
as well as instructors of the School of Engineering and Technology (SET),
Asian Institute of Technology (AIT).




April, 2008

Figure 1: Dr.Wonsiri Punurai (second from left),
with the instructors of the SET, AIT

1.2 Inspection of a Burnt Factory Facility in Rayong Province

A one-day site survey was carried out on May 5, 2007 to investigate a
damaged portion of a burnt factory in Rayong Province. The objectives of
the project are to evaluate a remaining structural capacity of the structural
members (RC column & steel truss) as well as to determine the necessity of
strengthening work. Both a well-known Schmidt rebound hammer and
ultrasonic wave propagation technique were employed in this project.

Figure 2: Condition inside the factory after having been burnt
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Figure 3: Testing of the surface hardness of columns by Schmidt hammer

Figure 4: Measurement of ultrasonic wave on columns

1.3 ICUS and RNUS Participated in Thailand Science and Technology
Fair 2007

During August 8 to 19, 2007, ICUS and RNUS participated in Thailand
Science and Technology Fair 2007. Prof. Kimiro Meguro, Dr. Takeuchi
Wataru, Dr. Raktipong Sahamitmongkol, Dr. Kawin Worakanchana and
Miss Aphisorn Suwannasuk under ICUS and RNUS as representatives from
the University of Tokyo (UT) exhibited the latest in-house technology for
urban safety mainly focused on a new proposal for earthquake disaster
reduction using a touch screen workstation system and non-destructive
testing for detecting void inside concrete using an infrared camera. During
the exhibition, our booth was warmly welcomed by many Thai people. It
was also a great honor for us that HRH Princess Maha Chakri Sirindhorn
visited our booth and listened to the presentation from Prof. Meguro and Dr.
Worakanchana on August 10, the official opening ceremony day. The total
number of participants during the whole period of the exhibition was
estimated as over 1 million.
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Figure 5: Dr. Raktipong, Dr. Takeuchi, Prof. Meguro and Dr. Kawin
(from left to right) during the official opening ceremony

Figure 6: Participants visited UT booth

1.4 RNUS and Geoinformatic Center (GIC) Donated a Forest Fire
Monitoring System with Remote Sensing to GISTDA in Thailand

On September 12, 2007, Dr. Wataru Takeuchi and Dr. Vivarad Phonekeo
from (GIC) at AIT visited Dr. Chaowalit Silapathong from Geo-Informatics
and Space Technology Development Agency (GISTDA) of Thailand to
install and donate a MODIS-based hotspot information detection and
distribution system. This system was developed by Prof. Yasuoka and Dr.
Takeuchi research group. It has been designed to monitor hotspot
information such as forest fires, volcanic activities and field burning twice a
day from the space with remote sensing technique. Satellite images used in
this study are an archive of MODIS data received from satellite receivers at
I1S in Tokyo and AIT in Bangkok. The stations of these receivers are in the
Southeast and East Asia Satellite Observation Network (SEASON) which is
designed to monitor both environmental and disaster phenomena such as
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forest fires, floods, heat island issues, vegetation health, sea surface
temperature, atmospheric pollution and so on, over the Asian region with
the continental scale in a near-real time fashion (http://webmodis.iis.u-
tokyo.ac.jp/). This is conducted on behalf of a triangle memorandum of
understanding (MOU) among 1IS, AIT and GISTDA. The programme is
supported financially by the Japan Science and Technology Agency (JST)
under the research project “Solution Oriented Research for Science and
Technology (SORST)” initiated by Prof. Yoshifumi Yasuoka from October
2005 — March 2007. This is expected to be the first step to strengthen the
relationship among 1IS, AIT and GISTDA to bridge science and technology.
Further efforts will also be made to explore more collaboration on
knowledge and technology transfer aspects.

Figure 7: Dr. Vivarad Phonekeo, Dr. Wataru Takeuchi, and
Dr.Chaowalit Silapathong (from left to right) are holding a MODIS-based
hotspot information detection and distribution system

1.5 ICUS Renewed Contract of RNUS with AIT

ICUS and AIT agreed to renew Memorandum of Agreement (MOA) to
continue their cooperating program in RNUS. The MOA objective is to
continue reviewing and finding the new dimension in their cooperative
activities to reaffirm the strong commitment and determination to make
the urban environment safer. The contract signing ceremony between
ICUS Director, Prof. Kimiro Meguro and the Dean of SET, AIT, Prof.
Worsak Kanok-nukulchai, was held on 9th December 2007 during
USMCAZ2007 at the Sheraton Hotel, Dhaka. The ceremony was witnessed
by ICUS members, Prof. Yoshifumi Yatsuoka, Prof. Hiroshi Yokota, Dr.
Reiko Kuwano, Dr. Ryozo Ooka, Dr. Yoshitaka Kato, Dr. Miho
Yoshimura Ohara, Dr. Paola Mayorca and Dr. Kawin Worakanchana, I1S
faculty member, Dr. Takeuchi Wataru and other participants in
USMCA2007.
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Since its establishment, RNUS, with the cooperation of AIT has
carried out many successful joint researches and projects in the areas of
urban safety and disaster management, sustainable engineering and
infrastructure information dynamic, for example, the Study on Application
of Fly Ash as Concrete Ingredient in Thailand & Japan in 2005, Evaluation
of Water Use in Irrigated Paddy Fields in Eastern Part of Thailand Using
Remote Sensing and Meteorological Data in 2005, Urban Flood Inundation
Modeling in the Mekong River Basin Using a Physically Based Surface-
River Model in 2003, and so on.

Figure 8: Contract signing between Prof. Kimiro Meguro, ICUS
and Prof. Worsak Kanok-Nukulchai, SET, AIT

Figure 9: Group photo after signing ceremony

1.6 RNUS, GIC and Kyoto University Corporate
for Carrying Out a Field Survey in Thailand

On October 13, 2007 and January 10, 2008, Dr. Wataru Takeuchi, Dr.
Kawin Worakanchana, Dr. Junichi Susaki from Kyoto University, a former
member of ICUS, and Mr. Yusuke Matsumura, a graduate student of the UT
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carried out a field survey in Buriram, which is located 400 kilometers
northeast of Bangkok, Thailand. This field survey, mainly led by Dr. Susaki,
was conducted to install soil moisture and temperature probes. The data
from these instruments were used as a validation data along with an
estimation of soil moisture using active microwave satellite data for the
mitigation of drought impact. At the beginning, probes were installed at 5
sites in flooded paddy fields in Buriram. However, some of them were
damaged by water intrusion and human activities. As a result, only data
from two sites are usable with the help of the farmers to keep the loggers
and probes in a good condition.

The purposes of this trip are summarized as follows:
1. Calibration of soil moisture probes
2. Collection of soil samples
3. Deployment of a new steel shelf for the prevention of logger

Figure 10: Dr. Kawin Worakanchana, Dr. Junichi Susaki
and Dr. Wataru Takeuchi (from left to right) at the RNUS office

Figure 11: Setting up a soil moisture and land surface temperature sensors
and data logger on the ground in a rice paddy field in Buriram, Thailand

The data collected by this field survey is expected to improve the
accuracy of satellite-based soil moisture estimation studies.
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1.7 Seminar on “Toward a Partnership on Disaster Management
and Remote Sensing/GIS Technologies”

Recently, there has been an increase in the number of disasters around the
world, resulting in a tremendous amount of casualty and economic loss.
One of the causes is the increase in the world population and the complexity
of social organizations without adequate sustainable development.
Concerned about these problems, researchers and scientists have developed
new technologies and techniques to help minimize these losses. Among
them, remote sensing and Geographical Information System (GIS) are
considered one the most beneficial tools for disaster management.

Figure 12: Registration

Figure 13: Opening speech by Prof. Worsak, AIT
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Figure 14: Opening speech by Prof. Meguro, ICUS

Figure 15: Presentation by Dr. Pennung Warnitchai, AIT

Figure 16: Group photograph at the seminar room
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Figure 17: Presentation by Prof. Tomonari Yashiro, 11S

Figure 18: Prof. Meguro delivering a gift to Prof. Yashiro
for his presentation

Remote sensing is the acquisition of information of an object or
phenomenon by using devices that are not in physical or intimate contact
with the object. Along with mathematical models, it enables a greater
understanding of where and when a particularly hazardous event is most
likely to occur and results in significant socioeconomic impact. Remote
sensing combining with GIS techniques provides a basis for estimating and
mapping risks and for planning evacuation routes and shelters. Moreover, it
also provides a basis for determining areas where human population is most
likely to have effects after a disaster and for distributing resources during
the recovery process, among many other vital tasks. This information is
essential for the decision supported system used by policy makers,
emergency managers, and responders from international organizations to the
local authority.
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Although there is rapid technology development in these fields, there
is still a large gap between the modern technology and practical usage. One
of the reasons is that there is a lack of communication between remote
sensing/ GIS and disaster management specialists, which results in
inadequate cooperation. Recognizing the problem, we organized a seminar
on the topic “Toward a Partnership on Disaster Management and Remote
sensing/GIS Technologies” at AIT Center on February 8, 2008 with three
main objectives which were:

1. To create a friendly atmosphere for remote sensing/ GIS and
disaster managing specialists to exchange their opinion, point of
views and information

2. To assess the value of geospatial data and tools in disaster
planning and disaster responses

3. To identify the mission-critical data requirement for effective
decision-making

During the seminar, the total ten speakers made presentations. There
are total ninety participants which most were from Thai government
organization. The seminar was inaugurated by Dr. Wataru Takeuchi
(RNUS), and followed by the welcoming address of Prof. Worsak Kanok-
Nukulchai, Dean of SET. The opening speech was made by Prof. Kimiro
Meguro, Director of ICUS. The list of speakers consisted of

- Prof. Kimiro Meguro (11S, AIT)

- Dr. Pennung Warnitchai (Department of Structural Engineering,
SET, AIT)

- Mr. Siri Akaakara (National Park, Wildlife and Plant
Conservation Department)

- Mrs. Praneet Disariyakul (GISTDA)

- Dr. Manzul K Hazarika (GIC, AIT)

- Dr. Masahiko Honzawa (Japan Aerospace Exploration Agency,
JAXA)

- Dr. Warakorn Mairaing (Civil Engineering, Kasetsart
University)

- Dr. Sutat Weesakul (Department of Water Engineering and
Management Program, SET, AIT)

- Prof. Tomonari Yashiro (IIS, UT) and

- Dr. Shinji Tanaka (IIS, UT)

All presentations can be found in the Appendix.

1.8 RNUS Participated in Mini-Project and Workshop
on Application of Remote Sensing and GIS

On September 17-19, 2007, Dr. Takeuchi was invited to give a lecture on
“Remote Sensing of Fires, Principles and Its Operational Use” and
participated in the group discussion during the Mini-project and Workshop
on Application of Remote Sensing and GIS held by GIC, AIT. The
participants in this mini-project came from many countries in Asia:

11
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Bangladesh, Bhutan, Cambodia, Indonesia, Laos, Myanmar, the Philippines,
Srilanka and Vietnam. RNUS had a chance to contact several participants
for establishing good relations and exchange information for the future
corporation research.

Figure 19: Dr. Takeuchi giving his presentation

1.9 Site and Interview Survey for Sustainable Tsunami Disaster
Mitigation System for the Indian Ocean Project in Phuket

Prof. Kimiro Meguro led a team joined by Dr. Masanori Takashima from
Fuji Tokoha University, Shizuoka, Japan and Dr. Kawin Worakanchana to
collect data by site survey and interviewing people for the Sustainable
Tsunami Disaster Mitigation System for the Indian Ocean Region Project on
February 9-10, 2008. During this trip, the research team visited Mr. Chairat
Sukban, the Deputy Mayor of Pathong Municipality, Ms. Praulai Nootmorn,
Director of the Andaman Sea Fisheries Research and Development Center,
Ms. Suwalai Pinpradab, Director of the Tourism Authority of Thailand and
Mr. Chotnarin Kerdsom, Head of the Phuket Disaster and Prevention and
Mitigation Office.

1.10 Short Seminar on Transportation at Chulalongkorn University

A half day seminar focusing on transportation research was held on March
25, 2008 at Chulalongkorn University. The seminar was started by a
welcome address and opening speech of Dr. Tanit Tongthong, Head of the
Civil Engineering Department, Chulalongkorn University. Two lectures
were presented during this seminar consisting of "Urban Railway Network
Planning in Tokyo" by Dr. Hironori Kato (UT) and "Feasibility Study of
Peak-hour Road Shoulder Usage in Urbanized Motorways™ by Dr. Shinji
Tanaka (RNUS, UT). The seminar was closed with a speech of Dr. Kasem
Choocharukul.
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2. RNUS PROJECT - SEISMIC HAZARD AND VULNERABILITY
MAPPING OF DHAKA, CHITTAGONG & SYLHET CITY
CORPORATION AREAS

2.1 Project Background

Bangladesh is susceptible to damaging earthquakes. Although, recently,
there is no major earthquake occurred in Bangladesh or within its
neighborhood, there have been several significant earthquake events
recorded in Bangladesh in the past few hundred years. According to the
data from Global Seismic Hazard Assessment Program, Bangladesh lies in a
region with low to high seismic hazard that increases in the northern and
eastern parts of the country. Historically, earthquakes in the M6.0-7.0 range
were experienced in Khulna and Rajshahi divisions while events may result
in severe damage and destruction of massive proportion with severe
consequences for the entire country. These urban centers are fast growing
and influence the economic development to the whole country. It is,
therefore, essential to have a realistic understanding of the nature, severity
and consequences of likely damage/loss that a possible event could cause in
the urban centers since a strong earthquake affecting major urban centers
may result in damage and destruction of massive proportions and may have
disastrous consequences for the entire nation.

Comprehensive Disaster Management Programme (CDMP) of the
Government of Bangladesh recognizes the important of the growing urban
vulnerability to earthquakes caused by increasing population density and
unplanned development. Therefore, CDMP proposed this project under the
cooperation agreement which funded by European Commission (EC) and
UNDP.

In order to accomplish this project, CDMP has proposed three
assignments with EC financial assistance and allocated the responsibility to
the Asian Disaster Preparedness Center (ADPC) for implementation of the
assignment in three key areas. Within this, a key assignment is the
preparation of seismic hazard and vulnerability mapping of Dhaka,
Chittagong and Sylhet City Corporation areas. To deal with this project, the
international consulting team has been set up of several partners including
ADPC, RNUS/AIT, OYO International Corporation (OIC), National
Society for Earthquake Technology (NSET)-Nepal, Univ. of Dhaka,
Chittagong University of Engineering and Technology, Shahjalal University
of Engineering and Technology.

2.2 Overall Objectives

This project will deal with the following works:
1. Prepare regional and local geological fault maps
2. Prepare engineering geological maps for three cities (Dhaka,
Chittagong and Sylhet City Corporations) including the areas under
future expansion.

13
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3. Prepare seismic hazard maps for three cities by providing seismic,
geological and ground conditions.

4. Prepare seismic vulnerability and risk maps for three cities by
providing information on vulnerability and risk conditions of critical
infrastructure.

2.3 Scope
The overall project will cover the following activities:

Activity Cluster 1: Seismic Hazard Assessment

Task 1.1 Seismic hazard assessment methodology

Task 1.2 Seismic hazard analysis

Task 1.3 Compilation of data and maps for seismic hazard

Task 1.4 Seismic hazard assessment report preparation

Task 1.5 GIS mapping and database preparation for seismic hazard

Task 1.6 Design of future hazard assessment & information
dissemination system

Activity Cluster 2: Vulnerability Assessment

Task 2.1 Vulnerability assessment methodology

Task 2.2 Compilation of inventory of element at risk

Task 2.3 Compilation of data and maps for seismic hazard

Task 2.4 Seismic hazard assessment report preparation

Task 2.5 GIS mapping, database preparation for seismic hazard

Task 2.6 Design of future hazard assessment & information
dissemination system

Activity Cluster 3: Risk Assessment

Task 3.1 Earthquake risk modeling methodology

Task 3.2 Earthquake scenario development and scenario study

Task 3.3 Risk and impact assessment, loss estimation and
development of composite risk maps

Task 3.4 Loss Estimation study report for the city corporation areas

Task 3.5 Design of future risk assessment and information
dissemination system

Task 3.6 Presentation

In this project, as RNUS/AIT is responsible organization for Activity
Clusters 2 and 3: Vulnerability and Risk Assessment.

2.4 Preliminary visit to Dhaka during 15 -22 March, 2008

2.4.1 Background

An AIT team consisted of Mr. Chaiyapat Suesuttajit, Mr.Matrin Suthasit
(researcher and doctoral student) and the editor departed from AIT to visit
Dhaka from 15 to 22 March 2008. The AIT/RNUS team joined Dr. Anisur
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Rahman, Mr. Amin Budiarjo (GIS specialist), Dr.Dicky Muslim (project
manager), Miss Sharany Haque, Mr. Md. Nurul Alam (local structural
engineers) from ADPC in Dhaka and Mr. Ramesh Guragain from NSET.
The purpose of this visit was to develop a survey method for seismic
damage assessment which consisted of developing the survey method itself
and developing structural and occupancy type classification. Moreover, the
AIT/RNUS team also had a chance to investigate the available inventory
data and structures in the Dhaka City Corporation.

2.4.2 Developing of Structural Type Classification

The general idea to develop the structural type classification is to provide an
ability to differentiate between buildings with substantially different damage
and loss characteristics. Buildings usually behave differently due to the
type of structural systems they have (i.e. masonry, concrete or steel), the
codes to which they were designed, their heights, shapes or footprints, and
local construction practices. Original HAZUS has classified the building
into 38 types according to structural materials, structural types and heights.
However, this classification cannot be directly used for Dhaka due to the
difference in construction practice of Bangladesh and the United State. In
this project, the classification must be modified to follow the Bangladesh
practice of construction. The project team has carried out building surveys,
reviews of Bangladesh National Building Codes and interview several
engineers from Bangladesh to get a information of Bangladesh practice of
construction. We found that Dhaka City Corporation consists of a relatively
large number of non-engineering buildings which have not been covered by
original HAZUS classification. Therefore, we decided to construct new
structural type classification according to our survey.

2.4.3 Development of Occupancy Type Classification

The occupancy classification can be related to the number of people during
the day and night and the replacement cost of each building which are
needed for calculating casualties and the economic loss. The procedure to
develop occupancy type classification was carried out in a similar manner to
structural type classification, i.e. we modified the original HAZUS
classification to fit with Bangladesh characteristics based on our additional
survey.

2.4.4 Development of Survey Method for Seismic Damage Assessment

The building inventory data and fragility curve are necessary for carrying
out the seismic vulnerability and risk assessment. Because building
inventory and fragility curve must be developed based on extensive building
data, in this project, the team carried out the building survey methods which
are separated into three levels to develop for these two items. Survey level
1 will be conducted mainly to obtain the inventory data while levels 2 and 3
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will be used to develop the fragility curve. The detailed description on the
survey from all three levels is described below:

Level 1 survey

The level 1 survey was designed so that the survey can be conducted in
relatively short time and in a large number. In this survey level, the team
will be able to investigate the building just by visual inspection and make a
minimum number of contacts with building owners. The objectives of this
level are:

1. To collect information on structural and occupancy type,
construction year and preliminary seismic vulnerability factor, i.e.
first soft/weak storey, heavy overhangs (Figure 20) and cantilever,
shape of building in plan, shape in elevation, poundings possibility,
building in slope land, visible ground settlement and short columns.

2. To construct a mapping matrix to infer structural type from
occupancy type database similar to Table 1. After investigating the
available inventory data in Bangladesh, we found that the occupancy
type database is very complete in term of building number and detail
of classification. It is also much more complete comparing to
structural type classification. Therefore, instead of conducting the
complete survey for the structural type which requires a lot of
resource, we can infer the number of structure in each structural type
based on this mapping matrix.

Table 1: Example of mapping matrix showing structural type
in occupancy class

Specific Model Building Type
Occupancy | 2 3 6 9 10 | 13| 16 | 19 | 22 125 ] 26 | 29 | 31 | 34
Class W2 SIL S2L 53 S4L S5L CIL CIL C3L PCl1 PC2L | RMIL | RMIL | URML
COMI 269% | 4% | 1% | 4% | 2% | 119% ] 19 [15% | 2% | 6% | 1% |13%]| 1% |13%

Level 2 survey

The objective of level 2 survey is to determine the major vulnerability
factors for buildings in each classification. In addition to the level 1 survey,
more parameters relating seismic vulnerability such as torsional irregularity
and diaphragm discontinuity will be collected in case of reinforced concrete
buildings. The different set of data i.e. wall thickness, maximum
unsupported length of wall, initial corner separation, anchorage of wall to
floor, anchorage of roof with wall, wall to wall anchorage, bracing of
flexible floor/roof, existence of gable wall, horizontal band, reinforcement
in vertical post and defect will be collected for masonry structure. In this
level, the survey team must contact the building owner to sketch the
building floor plan and measure the column geometry therefore the survey
time will be longer than the level 1 survey. This level of survey will cover
about 300-500 buildings in three cities.
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Figure 20: Soft storey and heavily overhanging structure in Dhaka

Level 3 survey

The level 3 survey will be carried out to develop or modify the fragility
curve. In this level, a number of nonlinear finite element analyses are
required to determine the seismic performance of structures in Bangladesh.
The finite element models will be constructed based on construction plan
and material information. Ferroscan and Schmidt hammer investigation will
be carried out for selected buildings to verify the quality of construction
plan in case the tools are available.

Because, the distribution of structural and occupancy types in Dhaka
City Corporation are different from ward to ward, GIS specialists, with
extensive experience in Dhaka’s urban planning, will set the survey plan so
that each survey team can get the best representative data of buildings in
each area.
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3. MASTER PLAN FOR EARTHQUAKES AND BUILDING
COLLAPSE HAZARD PREVENTION AND MITIGATION
IN THAILAND (PHASE I)

3.1 Introduction and Project Background

Recently, it appears that large earthquakes tend to occur more frequently in
Thailand and its surrounding areas. The latest scientific study indicates that
the potential earthquake can affect 61 from total 76 provinces in Thailand.

The Department of Disaster Prevention and Mitigation (DPM) under
Thailand’s Ministry of Interior as the major authority for developing and
implementing the plan for disaster related organizations has foreseen the
possible earthquake damage therefore it initiated the project ‘Master Plan
for Earthquake and Building Collapse Hazard Prevention and Mitigation’
(referred hereafter as the Master Plan) to provide the pro-active strategy for
mitigating and reducing the damage and the number of building collapse in
the future. The plan is also used as a supplement to the national disaster
prevention and mitigation plan for broad range of Thailand’s organizations
which cover ministries, departments, district and local level government
units, private sections, foundations, non-profit and non-government
organizations to develop a sound and systematic earthquake disaster
managing system.

This project will mainly focus on three tasks below.

1. Developing national seismic risk maps

2. Developing microzonation maps by including liquefaction and
landslide effect

3. Developing statistical data to show the vulnerability of buildings
in each category.

3.2 Brief Methodology
The brief methodology is described as the following:

1. Developing national seismic risk map: Data regarding seismic
source and attenuation model will be collected and reviewed.
Base on this data, seismic source model will be developed and
used for generating the probabilistic ground acceleration map.

2. Developing microzonation maps by including liquefaction and
landslide effects: The geological data will be collected. The soil
will be classified and interpreted for the site amplification ratio.
Also, the team will collect additional data relating to liquefaction
and landslide, for example, DEM and water table, and analyze
for possible damage from earthquake induced liquefaction and
landslide effect.
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3. Developing statistical data to show the vulnerability of buildings
and lifeline: RNUS/AIT will collect the available data from
previous study, for example, buildings, population and its
contents, to develop the inventory database. The team will also
cover the critical lifeline data such as power system, telephone,
bridge and so on.

Due to resource limitation, this project will cover the assessment on
only three provinces, which are Bangkok, Chiang Mai and Kanchanaburi.
Among them, Bangkok is selected as the representative city that may be
affected by long range earthquakes; Chiang Mai and Kanchanaburi are cities
that represent large and medium sized cities in the moderate seismicity area,
respectively.
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APPENDIX: COLLECTION OF PRESENTATION
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Order of Presentations

My Ideas for Efficient Disaster Mitigation Strategies
Prof. Kimiro Meguro

Lesson Learned from Tsunami 2004
Assoc. Prof. Pennung Warnitchai

Forest Fire Control in Thailand
Mr. Siri Akaakara

GISTDA Activities and Services
Mrs. Praneet Disariyakul

Capacity Building Program on Applications of Remote Sensing and
GIS in Disasters
Dr. Manzul K. Hazarika

Sentinel Asia: Disaster Management Support in the Asia-Pacific Region
Dr. Masahiko Honzawa

Landslide Assessment and Warning: Case Study in Thailand
Assoc. Prof. Warakorn Mairaing

Flood Forecasting and its Application for Disaster Management
Dr. Sutat Weesakul

Link of Sustainable Forest and Safe Timber Houses by User Oriented
Data Integration
Prof. Tomonari Yashiro

Transportation Management in Disaster
Dr. Shinji Tanaka
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for Efficient Disaster Mitigation Strategies

Prof. Kimiro Meguro

International Center for Urban Safety Engineering
Institute of Industrial Science

The University of Tokyo, JAPAN
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My Ideas for Efficient Disaster
Mitigation Strategies

International Center for Urhan Safety Engineering
Institute of Industrial Science
The University of Tokvo

Total loss in 30 years :

100~300 trillion yen |

Hokkaido-Nansei-ki T okachi-oki, 304 (6096) Hokkaido-Toho-

Nihonkai-Chubu W78, 1993
17,1983
H &% 1
Niigata-Chuetsi
M6.8,2004
Eiif daai]
Kobe (Hyogo Ken [Nagano Ken
Nambu), M7.2,1995 | seihu, M6.8,198
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M7.3,2000
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Estimated Damage [ seiyo

will be 40 to 60 % me
of GDP of Japan :
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0 0, SHEE
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204 (8596
3048 (9096) wgéss%;
M1 HEmET
304F (70%:
M15-,
304F(84%)
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Japan Sea/ &%

Tokyo/ IR
°
Nagoya/|
Kobe/
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o o KW IREM
Wakayama/
o Fuil
Suruga Trough/
® Kochi/ Shiomisaki/, 3 5
= B2
o H4 M
e Pacific Ocean/ A ¥
gti-l]
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Nankai /BB

Expected Tokyo
Earthquake (M7.2)

(6:00, p.m., Winter, Wind:15m/s)

-Collapsed, or totally damaged: 183,000
-Burned out: 650,000
-Due to Land slide: 12,000

JMA Seismic Intensity Distribution
due to Tokai+Tonankai+Nankai Eq

Population Affected:
Death Toll:

(in Kobe City,

Mechanical Asphyxia 1,967 53.9%
Chest 857
Chest and Abdomen 435
Trunk 108
Head, neck, face, and air way 324
No mention is made 211

Others 32
Crush 452 12.4%
Traumatic Shock 82 2.2%
Head Injury 124  3.4%
Organ Injury 55 1.5%
Cervical Spine Injury 63 1.7%
Burn 444 12.2%
Organ failure 15 0.4%
Starvation and Hypothermia 7 02%
Blunt Trauma Injury 300 8.2%

Unidentified(including perfectly burnt)116 ~ 3.2%
Othres 26
Total 3,651 100%

40,000,000
30,000

=¥ Due to Collapse of
structures and dynamic
behavior of furniture
(83. 9%)

= Due to fires, but ....
(15. 4%)
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Time when the casualties were killed
due to Kohe Earthquake (in Kobe City)

- I No. of Casualties
Time of death by Medical Examiners [Illll by Ordinary Doctors
1717  ~6:00 (919 %) 719 ( 582 %)| 2,940 ( 80.5 %)
~9:00 16 2,237 ( 926 %) 58 777 ( 629 W| 3014 ( 826 %)
~12:00 47 2284 ( 945 %) 61 838 ( 67.9 %| 3122 ( 855 %)
~ 23 12 2296 (950 %)| 212 1,050 ( 850 %)| 3,346 ( 91.6 %)
ﬁ 110 2406 ( 996 %| 84 1134 ( 91.8 %)| 3540 ( 97.0 %
1718 5 2411 ( 998 %) 62 1,196 ( 96.8 %) | 3607 ( 98.8 %)
1719 2411 ( 998 %) 131,209 ( 979 %] 3,620 ( 99.2 %)
1/20 2 2413 ( 999 %) 8 1,217 ( 985 %| 3630 ( 99.4 %)
1721 12414 ( 999 %) 6 1,223 ( 99.0 %)| 3637 ( 99.6 %
1/22 1 2415 (1000 %) 11224 ( 99.1 %)| 3639 ( 99.7 %)
1/24 2415 (1000 %) 11225 ( 99.2 %)| 3640 ( 99.7 %)
1/25 1 2416 (1000 %) 11226 ( 99.3 %)| 3642 ( 99.8 %)
1/26 2416 (1000 %) 2 1,228 ( 994 %)| 3644 ( 99.8 %
1721 2,416 (1000 %) 11,229 ( 995 %)| 3645 ( 99.8 %)
1728 2416 (1000 %) 11,230 ( 99.6 %) 3646 ( 99.9 %)
2/4 2416 (1000 %) 11231 ( 99.7 %)| 3647 ( 99.9 %)
No record 2416 (1000 % 4 1235 (1000 % 365] (1000 %
Total Number 2416 1235 651

(after Hyogo Medical Exammersl

Topics

New Style Disaster
Management Manual

Universal Disaster Environmental Simulator

Disaster Management System
for Disaster Reduction

Risk Management

Prearedn-ess Prediction and
Early Warning

Disaster

T P —
\ Damage/Impact
Reconstruction Assessmen

Recovery | | Disaster Response

Crisis Management

Background

Disaster Hazard
Mitigation

Preparedness &
disaster response

Recovery &
Reconstruction

Current disaster manual

& Making of manual

Guidance from
Government

-Responsib is not clear

-Characteristics of target area
and organization are not
enough considered

& Style
Thick paper printed
material

+Editing and updating is difficult
+It is impossible to evaluate
whether it is good/bad
Current disaster manual
cannot be functional.

Three Major components for
disaster reduction

Mitigation O

which makes an effort not to connect the Hazard, a physical phenomenon,
tbo P|sahste|d a negative impact to the society taking optimal measures
eforehan

Preparedness/Disaster Response

which prevents wide spread impact after hazard occurs.

Optimum Recovery/
Reconstruction Strategy

which minimizes the negative influence due to the hazard by quick recovery
and reconstruction.

Disaster Hazard Preparedness & Recovery &
Mitigation Disaster response Reconstruction
—
' [ 17 nal f

”‘ Proposed

Time from the vent

Value of damage

Functions * Evaluation of existing manual
- Editing based on the time and user’s purposes

- Making and updating by users
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(@ Use of scenario

« Flow of the phenomena
becomes clear

Disaster Manual i>

« It is possible for people to
perform based on disaster
magnitude and characteristics

+
Disaster Estimation

@ Indexing Articles

@ Responsible @ Contents of () Relative time phase

organization service (emergency, recovery, etc)

@ ® Starting and
ending time

® Amount of
business generated

Manual Environment @D [l @wwc

Manual Environment @ il @
@ Establishing of database

Relational D.B. |:> *It becomes easy to edit/update
Hyper-text D.B. :Structure of database is clear

@ Internet/Intranet

By using just WWW browser, everybody can
use this disaster manual and see the visual
environment

Proposed integrated disaster

ELVALELTE]
Damage estimation

Disaster
manual/plan

Interactlve

Amount of disaster
response action

Personnel management

Evaluation of existing disaster manual @
£

Actions which can be considered
as extension of normal day
business, the people can pick up
many businesses, however, ....

Evaluation of existing disaster manual

@Actions are not

well balanced
Il (after 6-24hrs
- and 4days)

*Articles/actions are
accumulated at the end
and back

S I
T
—
|
I
:

Total amount of business
is not balanced well among
organizations

Evaluation of existing disaster manual

Changes of resp ible or ion for one service in time-domain

(Treatment of waste material due to disaster)

S
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Editing function based on purpog&/ based on user’s viewpoint

Detailed procedure for manual preparation

1) Each person makes own manual
(3)Through this process,

potential problems  2) Show each other [ M&
20 [ can be found

18

Addltlon

16

+ If you do proper measures
before the event, the
amount of actions after the /

event will be Iess

(4) Manual for this son B
' organization is completed

rerson A

Decrease _I_ _I_I_ _I_
t J / mEIfR

Amount of th
M. of artic
ﬁ

L

Disaster Information Database ._—"*

Information obtained from past events eDatabase
(ex. Newspaper article, ‘oStandardization
Reconnaissance report, Lessons) oSharing lessons

Put Indices such as l

(DResponsible organization @Location (2-D, 3-D)
(QEffects propagation ime ®Keywords

by Functions ! Evaluation/Analysis

Editing based on time and user’s purposes

Analysis/Evaluation can be done based on
time, location, organization, and contents, etc.

Select X and Y axes
(X, Time)

(Y, Service contents)

Select Z axis
Z., Amount of works

Evaluation function

m of existing manual

Prototype system

New Style Disaster Manual
Disaster Information Database ._,,‘

(=2

Evaluation function
of existing manual

Z ax
Amount
of works

/A E—— T easures fo]' evacuee

3days-1wk later
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Contents of Current Contents of Current
Disaster Manual Disaster Manual

Comparison/Evaluation I

SR O E B — GRERTI 153777

Using another scenario
earthquake,...

I
fighting

-3 hrs later

Integrated Disaster
Information Station

Damage estimation Kobe Eq. lessons WTC attack

Dynamic behavior
of Interior facility

Damage Estimation *B
Select scenario IS Data Archive

earthquake,... YOKOHAMA
% Structural Collapse:
Universal Disaster

Environment Simulator

Evacuation

New style disaster database
Vulnerability analysis

To Generate Disaster Information Past Eq. Disaster
information

E-learning System

Responsible . .
Fire spreading T ”
[Organizations] Nest generation disaster Meguro Method, Disaster - 1. rmation Gateway
management manual imagination tool

Disaster Manual Prepared
based on Estimated Damage
in Dynamic and Interactive
Ways

e since the earthquakel
Evaluation of effects of Economical effects Internet

Information interface using touch panel

countermeasures
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Universal Disaster Environment Simulator Data Archive
To Generate Disaster Information
New style disaster database

Structural Collapse i s
Ground motion ] . Damage estimation

Dynamic behavior
of Interior facility
Pi |5r;'ram for disaster

)anagement

Nest generation disaster
management manual Vulnerabi
anal
Past Eq. Disaster

% information

Human

Evacuation
Evaluation of effects of
countermeasures

E-learning System Location of Exit

Information Gateway

Information interface using touch panel

BEOKEZZORE HAYODRE

Animation

Internet

@ 7=r—avOHAh
RAOREBORE /51 —AmikE F=A—avi
Simulation Flow

HERBLIEMERESCENTEET

You can select your address below.
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BERLHE NS HEF QR ETORIXREE
BE MR EITRT,

Shortest path from user’s selected area to
evacuation space is shown on the map with its
distance.

HICFELTO S EN DM EEM St D
AR L 7=E D

Vulnerable rank in terms of structural seismic
capacity of the area.
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Lesson Learned from Tsunami 2004

Assoc. Prof. Pennung Warnitchai
School of Engineering and Technology
Asian Institute of Technology, THAILAND
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Forest Fire Control in Thailand

Mr. Siri Akaakara
National Park, Wildlife and Plant Conservation Department

THAILAND
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Mrs. Praneet Disariyakul
Geo-Informatics and Space Technology Development Agency
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Capacity Building Program
on Applications
of Remote Sensing and GIS in Disasters

Dr. Manzul K. Hazarika
Geoinformatics Center
Asian Institute of Technology, THAILAND
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Flood Forecasting and its Application
for Disaster Management

Dr. Sutat Weesakul
School of Engineering and Technology
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and Safe Timber Houses
by User Oriented Data Integration

Prof. Tomonari Yashiro
Institute of Industrial Science
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Transportation Management in Disaster

Dr. Shinji Tanaka

International Center for Urban Safety Engineering
Institute of Industrial Science

The University of Tokyo, JAPAN

125



April, 2008

puewap ayjes (uoireunssp-uiblio) Ao
sa11as-awI) 79 paseq-asodind

013 8IS UOIIBNJRAS JO UOHNGLISIP
rejd uonuanaid Jasesip

7 10042 ‘[endsoy 40 UoRNGLISID
SonsneIS

uonesaush duy salias-awiy

a1e duy satias-awin P>

uonessush duy

a1eJ uonesauab duy
aAINS a11euUonsanb

UONeWSS PUBWSP Ole) JO MOl |

€ ubis peos 0qoL ul sanoi Aouabiawa

Jlaisesip e ui yiom Ajjeal 1 ssog

Juane 8y} Ul (81nsojo peol) uole|nbal oyjel] ©

Ssalnol Aouabiaws JO uoneAIssay ©

sjuawulanoh

1eoo| Aq suejd uonuanalid sisesip ul paubisag

Ja)sesip 1o} ue|d yusweabeuew olel | |

/66T ‘Juswulanos uenjodonaly oAxoL Aq
‘ enbypes puejul 0Ayo) Aq uonewrss abeweq, o
J1a)sesiq aenbyues ifemy-ulysueH ayy
pasuauadxa oym sIaALp 0} AAINs alreuuonsanbe =
/66T ‘191ua) Bunuq ayes ueder Aq
‘ Joysesip ul Joineyaq oljel) uewny, ©
90IN0g =

apIMUOITeU Ul UOWWOD — aJel uolessuab duy o

uone|ndod ay 03 uoiiodoid ul — puewsp Jyes ©
uondwnssy =

211gnd [esauab Aq Jalsesip 0) pajejal puewsap dyjel) o
9doog =

puewap dlel) JO uonewnsy

noe Alan0dal 7 9nasal Ul sa|gnoil o

uonsabuod oyels) snouas o

puewsap oyjes fensnun o

3lomiau peol jo abewep o
(soxenbyyes) Jaisesip ul uolrelodsuel| =

puno.ibyoeg 7

aouewlopad Yiomau ay urejurew o) saibaens
1uswabeueWw dlfel) JO JUSWYSI|RISS PIeMO ]

030 ul Apnis ase) =

<

91UN dleneAs 0} o

uopenys paz

uone|nwis olfen Ag uoneneAs oLeusds =
Jes|oun — Jajsesip 0] pajejal puewap o

J131SesIp ul puewsp dijel) Jo uonewnsy =

sisAjeue ay) jo asodind 7

0401 40 *AuN BYL ‘Sl ‘SNDI
11V '3¥L/SNNY

YMVNYL tluys

8002 '8 4o

Jaysesiq ul Juswabeue|y
uoneuodsuel |

RNUS Annual Report 2007

126



ICUS Report 29

Eﬁﬁzmmgo _mEmE puewsap [e10] 3y} Wol)
mmnz Mﬂ uonoNpal 90, o
4 ) Jurelisal puewsq €
\_ m == SI0118 %02 YIM
“0Jul D141} 0U ojul Aguswsaiddns ©

Buissiw uopewloju| ©
uopewloyul oifel) Jo AupieA ¢

Jare| sy G pareinbay ©

Aj@reipawwi pareinbay ©
sanos Aousblaws Jo1oayg T

SOLEURDS |

SafaIyaN =

sapow || =

(Aep ,s1) uonesauab duy 7

0M33U peol

0L : SPI0AUSD koL

00p'T - Ul
8Tv : sapou

sJ1a)sesip ul uoie|nbas oyyel) 8quosap 0] ©
uonIpuod dlel) adnpoidal o] o
sjuawalinbay =

uoieN[eAd OLRUSDS 10 UONeNWIS dlel |

Aep /uosiad /sd
[£3 z s I 50 0

pig)
uojysyiboe spdos sesip

funbuy 5 prioses

e sasodind
AQ puewsap o
owiou ynsay =

sabewep Ao} ‘saniered o

X uonnquisip Aususiuj ©

ey Z'L :apniubepn o
o030 ul uonewnss abeweq =

0AY0] ul Apnis ase) 7

. —
" W0 Y sduyuosiod

lalsesiq =

fewlion =

(Aep s1) sejoiyen jo uonnqusip du |

ajnuwo) =
Buiddoys
o Arep Buipnjourjou o
VIELZILIOL 6 8 L 9 S ¥ €T L uonisinboe spooo =
i o o
N A\ 1 001 Sanieal
WS e 00¢ 9 Spualy Jaye annbul 0} ©
uorsINboe SpooD —— 00¢
ooy 00 Anbuj 7 anosay =
Aanbuf v 008 B
anosey = 009 uolsinboe spooh
uopenoen3 —— 58 pue |00YdS ‘YoM Woly ©
sousLadxe swoy uinley =
ayenbyuex ifemy abnyal
-ulysueH Buuisgeiles © ® uonendens Arejodwsa) ©
oel duy seuss-awi] = uonenoeay =

ajel duy seles-awi] 9 sasodind du| 7

127



April, 2008

dew ajqealjen QoUBApE Ul /JUBA BYI Ul =
salbarens
juawabeuew oyen jo buuueld o
SIDgem =
Bulreys / uonoaj|0d uoeWIoUl O
SIo=
INs0J0 peos

Juonsabuod oljel) Jo uondBIBp o
sBuip|ing pasde|j0o Aq
abex20|q peos Jo uondalep o0
Buisuas ajoway =

uoneswsa|dwi jo sajdwexg 7

‘Y/wWQT J0 paads ‘e 18b 0} papasu UoNINPaI 950,

s € 0 12 8L G ¢ 6 9

\\\\\\\\\\\\\\\\\\\\\\\\ 0
Jurensal ou
o
uonaNnpal %0, 0z
0¢
lewiou
! or

S9IOIYaA [ Jo paads [onei abelone  U/WH

Julesa) puewaq ¢ |

's|00} |nyamod pue poob
ag ued salbojouyosl S|9 / Buisuas ajoway =

. =

‘swin paywi
AJan e Ul eale apim e a)inb 1aA02 0] paau 9 =

uenodwi

AJaA S| U0I1D3||0D UOITRWIOjUl 8yeIndde
Juswabeuew aiyeny areudoldde juswajdwi o] =
salbojouyos)

3|19 / Buisuas ajoway Jo uonezinn 7

Buissiw uonew.oyul
'SI0118 96027 UMM OJul Aq UaAe panoidwil uonenise awin [pARI Ul L ——
‘Buissiw uonewoul Aq asiom 186 uonsabuoe 4

ewn € O 12 8 G ¢ 6 9

paads [anen yuy| sinoy

uoneuwoju olye. Jo ApieA |

‘aouewlopad diompau
8y} Urelurew 0} paures}sal ag pPNoYs puewap dyfel| o
uepodwl SI UoIewWIoUI dyjel) aJeindde 193([09 0] O
‘Al@reipawiw payeinfal aq pjnoys sanos Aouablawg o
‘uone|nwis Aq pajenjeAs aje soueuads Jo 3|dnod y O
uoirenjeAs 0Olleuads =

‘abre| sawo02aq uonisinboe
spooB uay) ‘1s1y Je abue| s| swoy Buiuiney ©

‘pasodoud
S| pueWwap dYfel) lensnun ayewiiss 0} ainseaw y o

uonewnss puewsaq =

Alewwng 7

‘paAe|ap uone|nBal J1 9SI0M SaL0Ia UOIENYIS. sanos Aousbiawe :—
“JUBLILIOP SI AlLIT) $5163 79 5809V«
*saInol Aousbiawa Aq Ja1IoyS SaUL098Q LK) [9ARI L«

eun € O 12 8L Gl ¢ 6 9
feuuou

.

sk s1y g pareinb \

awily |9AB) S Bo1yaA Aouabiawe sinoy

sajnol Aousbiawe Jo 1oay3 '} 7

RNUS Annual Report 2007

128



INTERNATIONAL CENTER FOR URBAN SAFETY ENGINEERING
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