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PREFACE

Due to rapid and dynamic changes in economy, society and the
environment in the context of globalization and localization, southeast Asia
faces many new challenges and opportunities such as political
democratization, administrative decentralization and improved governance,
regional economic cooperation, trans-boundary resource management and
sustainable development, gender bias-free, infectious diseases prevention,
and disaster preparedness and response.

Among these many critical issues, consideration of the environment
and disaster is drastically increasing in the region due to record flooding and
draughts in recent years — especially in the Lower Mekong River basin.

At the same time, the potential of geospatial technologies such as
Geographic Information System (GIS) and Remote Sensing as promising
tools for integrated environmental and disaster information management and
analysis is increasing. Remote Sensing allows us to evaluate and
understand the status of environment and disaster in near-real time with
wide coverage at multiple scales, and GIS allows rapid arrangement of
geospatial data infrastructure and comprehensive analyses of various kinds
of data at a local level.

To address the raise of public awareness to these issues, a half-day
symposium, “"Forefront and Challenges of Geospatial Technologies for
Environment and Disaster Management in Southeast Asia," was held at the
Phatumwan Princess Hotel, Bangkok, Thailand, on November 27, 2010.
This symposium was co-organized by the International Center for Urban
Safety Engineering (ICUS), Institute of Industrial Science (I1S), the
University of Tokyo; the Regional Network Office for Urban Safety
(RNUS), Asian Institute of Technology (AIT); Chula Unisearch,
Chulalongkorn University; and 11S Alumni Thailand Chapter.

The objectlves of this symposium were:
To understand critical environmental and disaster problems in
Southeast Asia
To share and exchange knowledge, information and opinions
among geospatial researchers, practitioners, and decision-
makers.
To discuss forefront and challenges of geospatial technologies
for solving problems




November 2010, Thailand

In this symposium, we invited eight distinguished speakers in the field
of geospatial technologies, environmental and disaster management from
Thailand and Japan. Unfortunately, Prof. Haruo Sawada from ICUS, IIS,
The University of Tokyo had to cancel his presentation due to a sudden
health problem.

Overall, the symposium was completed successfully, with interesting,
informative and exciting presentations and lively questions and discussions.
We also obtained many positive evaluations through the questionnaire
sheets answered by the participants. We hope this symposium contributed to
promoting information exchange, mutual communication and understanding
and research collaboration among universities, institutes, and private sectors
in Thailand and Japan.

Finally, we appreciate the University of Tokyo’s Institute of Industrial
Science (11S) Alumni Association for financially supporting this symposium
as a pre-event of the 4™ 11S Alumni Thailand Chapter party held at the same
date.

Akiyuki KAWASAKI,

Forefront and Challenges of Geospatial Technologies for Environmental and
Disaster Management in Southeast Asia
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SYMPOSIUM SUMMARY

November 27th, 2010

The International Center for Urban Safety Engineering (ICUS), the
University of Tokyo, and the Regional Network Office for Urban Safety
(RNUS), AIT organized a seminar titled “Forefront and Challenging
Geospatial Technologies for Environment and Disaster Management in
Southeast Asia” at Pathumwan Princess Hotel (Room Jamjuree Ballroom
A) on November 27, 2010.

The seminar was held in half-day with eight distinguished speakers.
The seminar was inaugurated by Dr. Akiyuki Kawasaki, Regional Network
Office for Urban Safety (RNUS), and followed by the welcome and opening
speech by Dr. Suvit Vibulsresth, National Research Council of Thailand,
and member of 1AA.

The speakers consists of Prof. Yoshifumi Yasuoka (Executive Director,
National Institute of Environmental Studies, Japan); Dr. Anond Snidvongs
(Acting Executive Director, Geoinformatics and Space Technology
Development Agency (GISTDA); Mr. Shinichi Mizumoto (Director, Japan
Aerospace Exploration Agency (JAXA); Assoc. Prof. Dr. Wataru Takeuchi
(Director, JSPS Bangkok office and IIS, The University of Tokyo);
Dr. Nitin Kumar Tripathi (Director, UNIGIS, AIT); Prof. Kimiro Meguro
(Director, ICUS, 11S, The University of Tokyo); and Assoc. Prof. Dr. Charat
Mongkolsawat (President, Remote Sensing and GIS Association of Thailand
(RESGAT).

Among about 140 participants, 114 audiences retuned the questionnaire
sheet to the secretariat, and their replies were as follows:

The list of the organizations in which total 114 audiences attended the
seminar:

Organization Nalijrgibeirc(e)f

University 47
AIT 17
Chulalongkorn University 10
Srinakharinwirot University 7
Burapha University 3
Mahidol University 3
King Mongkut’s Institute of Technology 2
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Mahanakorn University 2
International Maritime Collage 1
Khon Kaen University 1
Prince of Songkla University 1
Thai Government 49
GISTDA (Geo-Informatics and Space Technology 12
Development Agency)
Royal Irrigation Department 11
Department of Alternative Energy Development and 3
Efficiency
Department of Public Works and Town & Country 3
Planning
Office of Natural Calamity and Agricultural Risk 3
Prevention
Department of Groundwater Resources 2
Department of National Park, Wildlife and Plant 2
Conservation
Hydro and Agro Informatics Institute 2
Land Management Office 2
Navy Hydrographic Department 2
Bureau of Royal Rainmaking and Agricultural Aviation 1
Department of Drainage and Sewerage 1
Department of Mineral Resource 1
Electricity Generating Authority of Thailand 1
Office of the Public Sector Development Commission 1
Royal Thai Survey Department 1
Water Resource Engineering 1
Private sector 13
ASDECON Corporation Co., Itd 4
b Forefront and Challenges of Geospatial Technologies for Environmental and

Disaster Management in Southeast Asia
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Panya Consultant Co., Ltd 2
ATP Consultant Co., Itd 1
Chevron Thailand 1
Design Div. Public Work 1
ESIRT 1
Picito Co., Ltd 1
Team Consulting Engineering and Management Co., Ltd 1
The Environmental Research and Training Center 1

International or foreign organization 5
JAXA (Japan Aerospace Exploration Agency) 3
JICA (Japan International Cooperation Agency) 1
UNESCAP (United Nations Economic and Social 1
Commission for Asia and the Pacific)

Additional desired seminar topics:
JSPS
e JSPS and its activities with Thailand
e Role of JSPS ban

Environmental
e Environmental impact prediction
e Strategy for Environmental Policy
e Health & environment

Tsunami

e Development of Tsunami Disaster mitigation system considering
the characteristics of Indian ocean region

e Development of Tsunami disaster mitigation system

Climate

Community-based climate centers

Effect from climate change

Data Sharing and Climate Change Research

Water management under climate change in the future
Adaptation in climate change

Global climate change: impacts & mitigation
Community based climate centers

Scientific prediction of climate change phenomenon

Forefront and Challenges of Geospatial Technologies for Environmental and c
Disaster Management in Southeast Asia
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e Monitoring modeling and assessment of climate variability in
higher mountain

Flood water
e Geo spatial planning for flood water retention site

e Approaches to identifying areas at risk of rough and flood over
Northeast Thai

e Flood disaster in 2010 and the west

GIS

e GIS and MIS Application for groundwater management
e GIS for traffic management

e GIT for rural urban linkage

Disaster

e Disaster mgt. Warming prevention

e Mitigations of Disaster

e Protection and monitoring in disaster

Other

Applying of Historical data matching

Coastal and Ocean data observation techniques
Change detection forest

Approaches to identifying areas at risk

Should have more than study area in southeast Asia
Applications in rural development

Application of lease on land for civilization

Comments:
Time management
e Some speaker don't care about their time frame of presentation
e Too much packed schedule what discouraged the frequently
asking of questions to the presenters
e The duration was too short

Venue

e Should have covered other aspects such as rural development
application

e | insist for further continuity of such seminars for technology
transfer and update recent developments in the area of geo-
information

e complement and application

o real case, real time

e Very good seminar in field of disaster management.

Contents
e The room with 2 big columns blocking the audience
¢ Vision obstruction

d Forefront and Challenges of Geospatial Technologies for Environmental and
Disaster Management in Southeast Asia
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e The conference room is not suitable for meeting.
e May consider other room

Other
e Promoting of research may be done actively by travelling to
university in the area. All university would be appreciate to
cooperate
e The promotion may be done in government unit or agencies.
e Overall it was a nice arrangement
e Overall the event was very well-organized

Forefront and Challenges of Geospatial Technologies for Environmental and e
Disaster Management in Southeast Asia
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Welcome board ICUS & RNUS booth
JSPS booth JAXA booth
Registration Welcome participant
Opening ceremony (Dr. Akiyuki Kawasaki) Dr. Suvit Vibulsresth

Forefront and Challenges of Geospatial Technologies for Environmental and i
Disaster Management in Southeast Asia
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Prof. Yoshifumi Yasuoka Dr. Anond Snidvongs

Mr. Shinichi Mizumoto Dr. Wataru Takeuchi
Dr. Nitin Kumar Tripathi Prof. Kimiro Meguro
Dr. Charat Mongkolsawat Participants

ii Forefront and Challenges of Geospatial Technologies for Environmental and
Disaster Management in Southeast Asia
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After-seminar: Alumni Party Thank you present for Dr. Suvit

Thank you present for Dr. Nitin Thank you present for Dr. Charat

Alumni Party Group Photo

Forefront and Challenges of Geospatial Technologies for Environmental and iii
Disaster Management in Southeast Asia
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Dr. Suvit Vibulsresth



OVERVIEW OF SPACE TECHNOLOGY
DEVELOPMENT IN THAILAND

SUVIT VIBULSRESTH
Former Executive Director, GISTDA
suvit@gistda.or.th

Space Technology in terms of remote sensing and geoinformation was
first introduced into Thailand with the NASA Earth Resources Technology
Satellite (ERTS) programme in 1972 when Thailand was accepted as one of
the Principal Investigators (PI). Thailand National Remote Sensing
Coordinating Committee was set up by the cabinet to liase with NASA and
other international organizations under the leadership of Dr. Boon
Indrambarya, the first coordinator of the Thai Programme. The success of
the various application of ERTS (later called Landsat) data led to the
establishment of Thailand Satellite Ground Receiving Station in 1981, first
of its kind in Southeast Asia. The assistance and support from Canada, USA
and Japan helped usher the Thai ground station into one of the top five
biggest satellite data providers in the would during 1988 to mid 1990’s. At
the same period, most of the applications in agriculture, land use, forestry,
etc. reached quasi-operational status. Universities offered bachelor and
master degree courses in remote sensing, GIS, and related subjects both in
Bangkok and in provincial universities. The active participation of Thailand
in ESCAP Regional Remote Sensing Programme (RRSP) and later in
Regional Space Application Programme (RESAP) and in ASEAN
Committee on Science and Technology (COST), Subcommittee on Space
Application (SCOSA) culminated in the government decision to build
Thailand’s first earth observation satellite (TRSS) with Canada in 1996.
However, the economic crisis of 1997 compelled the cancellation of the
project. When Geoinformatics and Space Technology Development Agency
(GISTDA) was established as a public organization replacing Thaland
Remote Sensing Center (TRSC) of the National Research Council in 2000,
development of satellite project was revived, this time with France. The
satellite, named THEOS was signed in min 2004 and launched in 2008. At
present, THEOS is providing Thailand and other countries around the world
with 2.5 m panchromatic and 17.0 m multispectral data for various
applications ranging from urban planning, cartography, agriculture, forestry,
land use planning, coastal erosion study and environmental monitoring. All
the way, the spirit of coordination and cooperation domestically and
internationally was the mainstay of Thai philosophy in space utilization.
This was elaborated in the presentation.
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Monitoring, Modeling and Assessment of
‘Urban Sustainability

Prof. Yoshifumi Yasuoka



MONITORING, MODELING AND
ASSESSMENT OF URBAN
SUSTAINABILITY

YOSHIFUMI YASUOKA
Executive Director, National Institute of Environmental Studies, Japan

yyasuoka@nies.go.jp
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Monitoring, modeling and assessment of urban sustainability
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Monitoring, modeling and assessment of urban sustainability
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Monitoring, modeling and assessment of urban sustainability
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Monitoring, modeling and assessment of urban sustainability 1
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Community-based Climate Centers

Dr. Anond Snidvongs



COMMUNITY-BASED CLIMATE
CENTERS

ANOND SNIDVONGS

Director, Southeast Asia START Regional Center (SEA START RC),
Chulalongkorn University; and Acting Executive Director,
Geoinformatics and Space Technology Development Agency (GISTDA)
anond@start.or.th

Community-based Climate Centers
A Tool to Increase Resilience to Local Climate

Anond Snidvongs
Director, Southeast Asia START Regional Center
Chulalongkorn University

Time scale (time periods where changes/differences may be realized)

Hours-day Day/night (diurnal) temperature, land/sea
breezes, tides

Days-weeks Spring/neap tidal cycle, storm events

Weeks-months Madden-Julian Oscillation

Months-year Winter/summer, monsoons, tropical storm
season

Years-Decade El Nino/La Nina events, Indian Ocean
Dipole

Decades-century Pacific Decadal Oscillation, GHG driven
climate change




November 2010, Thailand

Rainfall Anomaly in Thailand from 1951 - 2006

6
OTyphoon
W Tropical Storm

@ Tropical Depression

1953- 1958- 1963- 1968- 1973- 1978- 1983- 1988- 1993- 1998- 2003- 2008- 2013- 2018- 2023- 2028- 2033-
1957 1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 2012 2017 2022 2027 2032 2037
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Need to know local climate to improve local weather
forecast

Weather:

State of the atmosphere at any location at a particular
time

Climate:

*Overall description of weather regime of a location
*Collections of weather over a long period

*Represent by narrative description or quantitative
parameters

Many ways to do weather forecast
Local/Synoptic-based

*Persistent

*Trend

*Climatology

Modeling-based

*Many from both national and international sources

Components in Forecasting cycles

1. Centralized forecasting systems (synoptic network,
weather typing, trend analysis, NWP, etc)

2. Scaling

3. Interpretation in to local contexts

20 Forefront and Challenges of Geospatial Technologies for Environmental and
Disaster Management in Southeast Asia
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No single model can be good at any situations, models
(with different physics, numerical schemes, resolutions,
boundary and initial conditions, etc.) provide
uncertainties due to know scientific basis

Concept of ‘Ensemble’

Local climatology (reasonably long-term observation of
local weather) of the location are required to ‘calibrate’
and continue to ‘evaluate’ if re-calibration of ensemble
may be needed

A medalist sharpshooter under The same sharpshooter shooting
a controlled condition at the target in a dark room

May easily hit the bull eye Will be very likely to miss the bull eye

Many shooters using various equipments from different angles aiming
at the target in a dark room

Will score theirs marks
unevenly on the target [/ T ‘
(and not necessary that }‘—% But their distribution is
modern O|ymp|c medalists \ - I|ke|y to cover the bull
willdo better than Mr. ) Y °| eye

Robin Hood or Mr. Pancho
Villall)

Community-based Climate Centers 21
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Third Common Misuses of Climate Models

* Overemphasize on multi models precision

Accurate but not Accurate and Not accurate but
preﬂse pre:fise preﬂse
(o o 7 ‘o o
22 Forefront and Challenges of Geospatial Technologies for Environmental and

Disaster Management in Southeast Asia
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‘SENTINEL ASIA’, ‘'SAFE’ AND JAXA'S
EARTH OBSERVATION ACTIVITIES

SHINICHI MIZUMOTO
Director, Japan Aerospace Exploration Agency (JAXA), Bangkok Office
mi zumoto.shinichi @jaxajp

RNUS Seminar 2010

JAXA'’s Role in Climate Change Adaptation
and APRSAF, Sentinel Asia and SAFE

November 2010

Shinichi Mizumoto
Director, Bangkok Office
Japan Aerospace Exploration Agency (JAXA)

B contents

> Outline of JAXA

» JAXA'’s Role in Climate Change
Adaptation

» Asia-Pacific Regional Space Agency
Forum (APRSAF)

> Initiatives of APRSAF / Sentinel Asia,

Space Applications for Environment
(SAFE)

» Cooperation between JAXA and AIT

23
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IENEStory of Japan's Space Activities
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YRR A Field centers

Liaison Offices Kakuda Space Center

Noshiro Testing Center
Washington, DC, USA :I I:l

Houston, TX, USA

Bangkok, Thailand

Tsukuba Space Center(TKSC)

Earth Observation\ Center

Katsuura T & C Station

Usuda Dee;i Srce Center

T

OgasawaraDownrange Station

OkinawaT & C Station .\

Chofu Aerospace Research Center
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IGVERIEW 6f the 2nd Mid-term Plan of JAXA

Contributions toward a Secure and Prosperous Society (R&D)
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‘Sentinel Asia’, ‘SAFE’ and JAXA’s earth observation activities
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Wwing Satellite(ALOS)

ALOS

« Disaster monitoring

« Cartography

« Regional observation
* Resources surveying

AVNIR-2

Advanced Visible and
Near Infrared Radiometer
type 2

ALOS Pansharpen (PRISM/AVNIR-2) image over Tokyo
observed on August 29, 2006

PRISM
Panchromatic Remote
sensing Instrument for
Stereo Mapping

PALSAR
Phased Array type L-
band Synthetic
Aperture Radar

MAmazon(Deforestation)

1995 (JERS-1)

2007 (ALOS)

» Within seven days after the data acquisitions, JAXA provides the
quickly processed SAR images to IBAMA (Instituto Brasileiro do

Meio Ambiente e dos Recursos Naturais Renovaveis).

» The data are being utilized for the illegal deforestation monitoring.

10

M (Flood in Myanmar)

Myanmar was heavily flooded from May 2 to May 3, 2008, due
to Cyclone “Nargis” . JAXA decided to activate the
ALOS/PALSAR to observe the area quickly, and succeeded to
acquire image the area on May 6.
- Overlaying images with Apr. 24, 2008 ScanSAR (right)
Blue: inundation area
Yellow: expecting soil moisture increased

11

26
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WEarthquake in China)

3D view in south-west China using PRISH/DSN and pan-sharpened image by PRISM and AVNIR-2 on June 4, 2008

- PRISH can generate digital surface model (DSW)

— Many land s|ides have been occurred

REREEFERRE Sutburst Flood Monitoring in Bhutan

3D view of Lunana region, Bhutan by PRISM DSH and AVNIR-2
acquired on Dec. 26, 2007

Temporal change of area of glacial lake in Bhutan

(ha)

Bechung | Raphstreng Tso | Thorthormi | Lugge Tsho

1993.12.27 1 127 0 18
1994.11.9 4 130 4 96
2007.12.26 18 126 88 127

* This projectis conducted in “Science and Technology Research Partnership for

P by JST and JICA.

Wuring Mission (TRMM)

» Major characteristics

Focused on rainfall observation. First
instantaneous rainfall observation by
three different sensors (PR, TMI,
VIRS). PR, active sensor, can observe
3D structure of rainfall.

Targeting tropical and subtropical
region, and chose non-sun-
synchronous orbit (inc. angle 35
degree) to observe diurnal variation.

* Major achievement in Japan

Demonstration of high quality and high
reliability of a satellite onboard
precipitation radar

Improvement of MWR precipitation
retrieval by PR 3D observation
Pioneering precipitation system
climatology by PR observation
Operational use in NWP etc.

New products including all-weather
SST, global soil moisture

12

13

US-Japan joint
mission

Japan: PR, launcher

US: satellite, TMI,
VIRS, CERES, LIS,
operation

Launch 28 Nov. 1997 (JST)

Altitude About 350km (since 2001,
boosted to 402km to extend
mission operation)

Inc. angle About 35 degree, non-sun-
synchronous orbit

Design life | 3-year and 2month (still
operating)

Instruments | Precipitation Radar (PR)

TRMM Microwave Imager
(TMI) Visible Infrared Scanner
(VIRS)

Lightning Imaging Sensor (LIS)
CERES (not in operation)

14

‘Sentinel Asia’, ‘SAFE’ and JAXA’s earth observation activities
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EePar Rl Map (GSM

+ GSMaP (Global Satellite Mapping for
Precipitation) is originally funded by JST/CREST
during 2002-2007, led by Prof. K. Okamoto.

— Development of reliable MWR algorithm consistent
with TRMM/PR and precipitation physical model
developed by using PR (Aonashi et al., 2009).

— Combination of microwave radiometer retrievals
with GEO IR by the moving vector (like CMORPH)
and new Kalman filtering method (Ushio et al.,
2009).

+ JAXA/EORC began to provide near-real-time
version data of GSMaP (GSMaP_NRT) about 4-
hour after observation via. password protected
ftp site since October 2008.

aP)

Near Real Time Global Rainfall Map on
Web

* Hourly browse images, kmz files for GoogleEarth,

and 24-hour movies are also available from Web

server.

Global Rainfall Map in near-real-time -- http:

Cyclone "NARGIS" attacked Myanmar

/Isharaku.eorc.jaxa.jp/GSMaP/

TPORIOTNg Arctic Ice by AMSR-E

1979 2007

2009

* JAXA's AMSR-E instrument on the NASA's Aqua satellite monitors

Arctic ice.

» On September 24, 2007, the Arctic ice measured its smallest since

1978, when satellite observation began.

Wervation Mission(GCOM)

« Establish and demonstrate the global and

long-term Earth observing system (contribute to GEOSS)

15

16

M am « Contribute to improving climate change prediction in concert with
Mission climate model research institutions
GCOM-W GCOM-C
Type : Sun-synchronous orbit Type : Sun-synchronous orbit
Orbit Altitude : 699.6 km Altitude : 798 km

Inclination : 98.2 degrees Inclination : 98.6 degrees
Local sun time : 13:30£15min Local sun time : 10:30+15min

-

2

Satellite overview A
- -
=
Mission life 5years
Launch vehicle H2A launch vehicle
1991kg
2093 kg
Mass (AMSR follow-on 340 kg and Sea .
Winds 240 kg included) (SGLI 460 kg included)
* AMSR 2 * Global Imager follow-on instrument
Instrument (SGLI)
Launch (target) JFY 2011 JFY 2013
17
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mObser\/ing Satellite (GOSAT)

GOSAT enables global (with 56,000 points) and frequent (at every 3
days) monitoring CO2 and CH4 column density. (Launched in Jan 2009)

TANSO-CAI

(Cloud and
Aerosol Imager)

[ .

Current Ground-based Observation Points
(320pts) Provided by WMO WDCGG
TANSO-FTS

(Fourier Transform
Spectrometer)

i

-

‘&

Increase of Observation Points using
GOSAT (56,000pts)
18

mo umn Averaged Dry Air Mole Fraction

(Collaboration with ACOS Team)

Processed by Dorit Hammerling

Anna Michalak (University of Michigan) 19
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» Asia-Pacific Regional Space Agency
Forum (APRSAF)
> Initiatives of APRSAF / Sentinel Asia,

Space Applications for Environment
(SAFE)

21
W— Space Agency Forum
@ Established in 1993 after the Asia-Pacific International Space Year Conference (APIC)
in 1992
@#Enhance the development of space programs in the Asia-Pacific region and promote
regional cooperation in the field of space technology and its applications.
@ [Participation] Space agencies, related governments, regional and international
organizations, institutions responsible for applying space technology.
#[Organizers] MEXT, JAXA and co-host organizations
Past co-organizers: Government entities of Mongolia, Malaysia, The Republic of
Korea, Thailand, Australia, Indonesia, India, Vietnam
Working G o “Sentinel Asia”
orkdng Sroups g Disaster Management
el s Support System
o T )
“SAFE”
Space Applications
G Soace Space for Environment
satellite | | ~Pac? | | Education
Applications Utilizati And TAR “STAR”
WG ilization Awareness Satellite Technology
WG WG for the Asia-Pacific
Region Program
22
I s entinel Asia
Sentinel Asia is a voluntary initiative led by APRSAF to
support disaster management activities in the Asia-Pacific
region by applying remote sensing and Web-GIS
technologies.
B Oct 2005: plan to initiate the pilot
project was approved at APRSAF-
12.
B Feb 2006: Joint Project Team
(JPT) was organized. As of
2010/11, JPT consists of 60
agencies from 24 countries and
10inn's organizations.
W_ehsite . .
B Stepl (2006-2007): pilot project hitps://sentinel.tksc.jaxa.
(completed).
B Step2 (2008-2012): in progress.
23
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mSentinel Asia

Space Community Di sa.trcter l:’(rffmt

APRSAF*
Data Provision ADRCH#x
Nember Countries

Promotion of Utilization
Capacity Building
Utilization (User)

* AsianPacific
#% Asian Disaster

Regional
Space Agency Forum .
Reduction Center

International Community

UN/ESCAP  UN/OOSA
ASEAN AIT etc.

International Cooperation
24

JPT meating in Manila,
Philippines,
24 in July 2010

ITEASVities of sentinel Asia

*Emergency Observation
accept emergency observation request
from JPT and ADRC members

*Wildfire Monitoring
*Flood Monitoring

*Glacier Lake Outburst Flood
Monitoring

«Capacity Building and Human
Resource Development )

w Observation

Requesting Organization (RO; loc f—_
W
E Ob: ti
ADRC Members mergency Observation  Analyzed Products),ia provider

uest
JPT Members ADRE Node (DPN)
Emergency Observation
Emergency Observation
JAXA

Request
ccurrence —
— : GISTDA

0, Feedback
'@7}‘3/ Disaster Information s KARI

[l

A
%
%
%2
b
-~
at;

Support

&
'1\0
2
J >
S>3
&
F
@ 3
2
N
&
2
.‘&
RA
%,
e,
ES
nalyzapje p,

Y
50 o™
\6"""26“\0
o
JAXA h Data Analysis
Asia Branch Py Node (DAN)
entinel Asta
o Analyzed P’Oducts

(Bangkok) Step 2 System
'%ﬁ I - —
="' support L AIT, ADRC —

=
= CRISP, CAIAG Own Data

Disaster Management Agencies LAPAN, SD/Sri Lanka
MONRE, ICIMOD,

in Asia
Sri Lanka MoDM, CEA
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Wergency Observation

JAXA/Japan GISTDA/Thailand International
Disaster Charter

NARL/Taiwan
FORMOSAT

Sentinel Asia

. Constellat|on vS: om
N8 KARI/Korea

LISS-4: 5.8m Pan
LISS-3: 23.5m Multi
AWIFS: 56m Multi

27

meglona ervers to be set up in 2010

(shown in red)

e

WINDS

28

PR PARSlan! ALOS Imagery on 5 Aug. 2010

29
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EESed Inundation Map by ICIMOD

30
30

BEBRtnel Asia Wildfire Monitoring by MODIS

—®_

University of Tokyo (Japan)’

g
Satellite observatlon network
AIT/Univ. of Tokyo(ﬂu&ky
.......
. ~

CRISP (Singapore)

Web-GIS

interface Hotspot map of

Asia

CSIRO (Australia) 31

WBUSHfires in Victoria, Australia in Feb. 2009

MTSAT Hotspots

MODIS Hotspot

32
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mlood Monitoring

Erecipitation Data

GFAS (Global Flood Alert Sysytem)
Accumulated daily precipitation

GSMaP (Global Satellite Map of
Precipitation)
Near real-time hourly precipitation

Cyclone ‘NARGIS’ attacked Myanmar in
May 2008

34

Watellite) Imagery on GIS

33

35
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Wuman Networking

o The 5th Training by JAXA, hosted by MoDM
in Sri Lanka, in February 2010

Human Network
the most fundamental underpinning of the project

The 6th Training by JAXA, hosted by GISTDA
in Thailand, in July 2010

36
Ws Story (SASS)
Cooperation with Philippines through Creating Hazard
Map using ALOS Data
PHIIPRINES " ~ ,LAHAR - Nt. Mayon
(PHIVOLCS)
Flood - Antique Province
(MGB)
Flood - Iloilo City
(PAGASA)
PCASTRD PHIVOLCS NAMRIA NeB PAGASA
DOST

37

ms for Environment)
( Prototyping

Social Benefits
in
Asia-Pacific

Water Weather
l Energ

E:
cosystems y

DAICHF § TRMM/PR
L
- r o
1. a

¥ 4

Climate Health
Aqua/AMSR-E Terra/MODIS

\_ Agriculture Biodiversily/

38
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T amework of SAFE

e The SAFE activities are implemented by issue-
based prototyping project teams consisting of
end users, technical supporters, and data and
application providers.

Public agencies for the environment thathave
the authority to carry out SAFE activities as
official.

Prototyping
Executor
(user agencies)

aspects

Space related agencies can create
satellite datasets and /oranalyzing
tools to supportenvironment
monitoring.

Technical
Supporter

Application
Creator

N LiL]

-\

NSRFE 2nd Workshop

39

SAFE #2 WS

Held in Sri Lanka on Jun, 2010

As co-host; Coastal Conservation Department
50 participants

4 new proposals were submitted, and 2 out of
them were approved as SAFE new prototyping.

40

motyping Status

Success  VIETNAM Integrated water resource management
Story VIETNAM  Forest monitoring
On Going CAMBODIA Water Cycle and Agricultural Activities

LAO PDR Forest monitoring and management
INDONESIA Potential Drought Monitoring

SRILANKA Risk of Sea Level Rise on Coastal Zone
New PAKISTAN Monitoring Water Cycle Variations & Assessing Climate

Proposal Change Impacts

SRILANKA  Modeling ocean frontal zones using high resolution satellite
and float data to locate tune fish aggregations

More detailes : http://www.eorc.jaxa.jp/SAFE/index.html

a1
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qrototyping

Integrated Water Resource Management
in Vietham

+ Vietnamese National HYDORO-METEOLOGICAL
Service , Ministry of Natural Resources and Environment
(NHMS/MONRE) responsible for flood management and
Metrological Service in Vietnam. NHMS is trying to
strengthen the precipitation monitoring and reservoirs
management under the Asian Water Cycle Initiative in
cooperation with Univ. of Tokyo and JAXA.

42

IS AFE Prototyping
Forest Management in Vietham

» Vietnamese Forest Protection Department of Ministry of
Agriculture and Rural Development (FPD/MARD)
responsible for Forest Management in Vietnam. FPD has
MODIS receiving station and provides wild fire Hotspots
information to its rural branches. The target of FPD is to
strengthen the forest management by using of MODIS.

43

» Cooperation between JAXA and AIT

a4
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e eration between JAXA and AIT

B Dispatch of faculty members to SET (School of
Engineering and Technology) and GIC (Geo-
Informatics Center)

B ‘Mini-Projects’ and other Capacity Building Programs
with GIC

B Sentinel Asia and International Disaster Charter with
GIC

B WINDS Utilization Experiments (Tele-Education)
with SET

B QZS monitoring
M Others (ADRC Projects etc.)

WIT in Capacity Building

B For last 16 years starting from April 1995, JAXA has been
entrusting a responsibility to the Geo-Informatics Center,
Asian Institute of Technology (GIC-AIT) in Bangkok, to
carry out various training programs mainly focusing on RS
and GIS for the Asia-Pacific nations.

45

B The contents of the training programs were sometimes
changed by the needs of the times. For last several years,
JAXA and GIC-AIT concentrate on the Mini-Projects, a
problem-solving type of training program.

16 year history of JAXA's
Capacity Building
activities in cooperation
with GIC-AIT

IElow of *Mini-Projects’

Mini-Projects (Real-world problem solving projects) _

2

e &inz
‘ i
Call for Proposal =

ta Analysis
21 proposals from 33 . a
organizations of 12 Basic RS/GIS mage processing
F . and mode | ing
Asian countries for .
Application
2010. Traini
raining
Field Survey

Data collection,

Validation

_/

46

15

Selection Mapping, Reports

Technical and Methodology Open to public
Regional Demands ALOS images order

9 themes were
selecﬁ?‘éggs?;o' Phase 1 Field Survey Phase 2

at AIT at each at AIT
inyMay - Aug. 4 weeks in inuNev.ie=z Dec. 4 weeks in Jan. -
Oct. Feb.
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Welected for 2010

16 Participants of 16 Organizations from 9 Countries
Bhutan: Landslide

Indonesia: Flood

. Kyrgystan: Landslide

LaoPDR : Drought

. Nepal: Japanese Encephalitis

. Pakistan: Habitat Evaluation of Western
Horned Tragopan

7. Sri Lanka: Flood and Landslide
8. Thailand:  Assessing Impact of Urbanization
9. Vietham: Coastal Erosion Management 4

mte System (QZSS)

I R N

0z8s

The Japanese first
Experimental Navigation
Satellite is scheduled

in Sept, 2010 by H-IIA F18

49

IS clusions

m JAXA aims to contribute to Climate Change Adaptation
and Disaster Management, employing its Earth
Observation Satellites.

B APRSAF is the largest framework for space cooperation
in Asia and the Pacific region. APRSAF aims to strengthen
partnerships between space agencies and user agencies.

B APRSAF conducts concrete cooperative activities and
initiatives. The initiatives of APRSAF, such as Sentinel
Asia and SAFE contribute to addressing regional issues,
such as disaster risk reduction, environmental protection
and natural resources management.

B JAXA and AIT cooperate tightly in Capacity Building
(Mini-Project etc.), APRSAF, Sentinel Asia and so on.

50
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YA HTEANILDEREKTE
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ROLE OF JSPS BANGKOK OFFICE FOR
PROMOTING RESEARCH AND
EDUCATION IN SOUTHEAST ASIA

WATARU TAKEUCHI
Director, JSPS Bangkok Office and I1S, The University of Tokyo

wataru@j sps-th.org
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GEOSPATIAL PLANNING FOR FLOOD
WATER RETENTION SITES TO
MITIGATE FLOOD AND DROUGHT IN
CHI RIVER BASIN, THAILAND

NITIN KUMAR TRIPATHI
Director, UNIGIS, Asian Ingtitute of Technology (AIT)
nitinkt@ait.ac.th

monsoon

* August-October under the influence
of typhoon and depression which
cause heavy rain and instantaneous
flooding

* The most of devastating floods
occurred in 1978, 1995, 2000 and

2001(RID, 2005).

47
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Drainage area: 49,477 km?

Relief map of Chi River basin

= Chi River Basin faces natural
disasters such as floods and droughts,
especially floods almost every year.

® The degree of devastation has
dramatically increased in parallel with the
expansion of affected areas during the past
2-3 years.

= Realizing the problem, Thai
Government has started many projects
such as the use of rubber weirs and
construction of retention ponds to store
runoff water and floodwater.

Government focus would be on building

and construction of to
store runoff water (Source: Bangkok Post,
September 16, 2005)

Objective

To develop a water budget model and plan water
retention infrastructures to reduce the impact of flooding
using integrated hydrological and hydrodynamic models,

remote sensing ,GIS, and Analytical Hierarchy Process
(AHP)

48
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and hydrodynamic models for water
resources management

meets the need of present without compromising the
ability of future generations to meet their own needs

« Sustainability depends on economic, environmental,
ecological, social, and physical goals.

« exploring individual ideas, to test various assumptions,
and to understand results of analyses

* predict the impacts of possible alternatives

* The resources and condition of future generations can be
considered which depend on the actions today.

Geospatial planning for flood water retention sites to mitigate flood and drought in 49
Chi River Basin, Thailand
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« self reliance, self immunity and development balance in
all directions

e economic, social, and natural resources and environment

National water policy Water resources management

- Water resources development at proper

- quitably provide and develop water
arcas: suitable lovdwater retention zones

resources for consumption and agriculiure
- Giive directions for provision of water plan

resources development to seeure water - Water shortage plans in the dry season
bty in accordance with Flood alleviation

conservation of natural resources
- Flovd. water shortage, and drought plans

a— " Flood management
Chi River Basin flood
management plans - Water level management plan

- Flood inundation areas plan

Envi 1 _—
policy i
Strategy plan

- Develop and conserve water resources .
= Temporarily storing [loodwater

in the basin 1o meet water demand

s " in flood retention reservoirs
within water quality standard

- Flood mitigation

Solutions
= Reduction of water levels and
flood inundation arcas

Conceptual framework of water resources management for this study

» water resources development at proper areas

» wetland rehabilitation, water drainage improvement

« flood prevention in both rural and urban areas

50 Forefront and Challenges of Geospatial Technologies for Environmental and
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To develop a model for locating water retention zones

using remote sensing, GIS and Analytical Hierarchy
Process (AHP)

Defining gaal

Identify and organize all decision
clements

Formulate the hicrarchical
structure

| Conduct pairwise comparison

Listimate gigenvector and
associated largest eigenvalue

Determine judgment consistency

Raster
databuse

Map weights assignment

i
3 Lincar combination method

Field survey Map of suitable water
verification retention zones

AHP

* simple hierarchical structure

 simplicity

* sound mathematical basis

» widespread usage

« ability to measure inconsistency in judgments

Geospatial planning for flood water retention sites to mitigate flood and drought in 51
Chi River Basin, Thailand
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ain criteria

Three principles of AHP

Geology | Slope Soil Salt crust | Land Relative | Normalized

drain use weights | weights
G 1 1/2 1/4 1/6 1/2 0.062 1.00
S 2 1 1/3 1/4 2 0.127 2.05
SD 4 3 1 12 2 0.254 4.10
SC 6 4 2 1 5 0.456 7.36
L 2 1/2 1/2 1/5 1 0.100 162

Anax =5.009; CI=0.028;, CR=0.025(<0.10)

IMain-crit

Sub-criteria

52
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Three principles of AHP

- Normalized total score by the summation of weights of thematic maps

WHPI = (Gw1Gw2i + Sw1Sw2i + SDw1SDw2i + SCw1SCw2i + Lw1Lw2i)/y W1

w1l =weights of main criteria
w2i = all weights of sub-criteria

« Overlay all 5 thematic maps using ArcView; Union tool

- Classify suitability score classes

Factors to find suitable water retention zones

Sallerust Geological formation
et war v
wim=2i we=226
H{ oot raincd ) Phu Keadung
wi=d77
Somewhat poorly
drained
w1 =281
well drined
ws1s

Wi

Wi =725
IHuai Hin Lat

Wisy =427
Phra Wihan

Wi =497
Sao Khua

i

Somewhat excessively

drained wise = 263

Very high-salt eficet arca Nam Phang

wi- = 1.98 area wism= 203

(Salt stone beloww upland — Phu Phan

wis= 1.0C W= 152
wise= 190
Mahasarakham

WHPI Ranges | Suitability Classes
1.40-4.04 Poor
4.04-5.40 Moderate
5.40-7.36 Good
7.36-11.44 Excellent

Geospatial planning for flood water retention sites to mitigate flood and drought in
Chi River Basin, Thailand
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Scale 1: 1,000,000

(a) AHP-Suitable water retention zones map for two sub-basins
(b) Kud Dok reservoir (proposed reservoir’s boundary)
(c) Kud Jub reservoir (data from ROI6)

L
3\-

(@) (b)
(a) Flood inundation areas in October 2006 for Kud Dok site
(b) Interviewing the villagers

Discussions (1) Expert who suggested the scores; and
(2) Experts of Regional Office of Irrigation 6
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and analysis of flood inundation areas

» Elevation values from Space Shuttle Radar
Topographic Mission (SRTM); 90 m

» DEM data with a 30 m square grid from RTSD;
developed from SRTM and topographical data

Geospatial planning for flood water retention sites to mitigate flood and drought in 55
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RMSE was 4.257 m

Void patches and spike in 30 m DEM data

Water storage

Removal of voids DEM calibration ! N
capacity of reservoirs

Original DEM data
9 Filling and smoothing ﬁ Caljbrated elevation

30 m pixel size Estimate water volume

rocesses values with field data
e from cafibrated DEM

Calibrated DEM

b) Voids filling
Apply a 3x3 window
c) Intermediate DEM
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L h— Sen |

Ground reference points with known elevation

Comparison of Field and DEM Elev

g

BESBEEEIEES

Relationship of Field and DEM Elev

=1.0312 - 7.3137

Field Elev

100 110 120 130 140 150 160 170 180 190 200 210

DEM Elev

Calibrated DEM RMSE was 3.094 m

e. m :base ele.
(a) Field survey surface of Kud Jub

(b) Calibrated DEM surface of Kud Jub

Water volume (MCM)
Water level (m) — - -
Original DEM Calibrated DEM Field DEM
163.0 - 0.56 0.83
164.0 0.49 2.58 3.46
165.0 0.61 5.88 7.40
166.0 2.55 9.55 11.69

» Average 25% error

Geospatial planning for flood water retention sites to mitigate flood and drought in
Chi River Basin, Thailand
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Ele. 139 m :base ele.

retention reservoirs

Model — forecasting

» Rainfall-runoff, NAM model

» 1-Dimensional unsteady flow, solved
by finite difference — implicit scheme; MIKE11 model

> Flood inundation areas; MIKE-GIS model
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1) Hydrological model calibration with discharges
+  E6C,E54
o Calibration 1990 — 1999
«  Verification 2000 — 2001

2)Hydrological model calibration with water levels
. Year 2000

CK1,2 50 41 50 50 50 50

TOF 0.600 0.658 0.575 0.58 0.575 0.575

TIF 0.100 0.151 0.229 0.230 0.230 0.229

TG 0.01 0.632 0.881 0.881 0.881 0.881

CKBF 1000 1890 1000 1000 1000 1000
Group Code of sub-basins

il LFO02, LFO3, LFO4, LFO5, LFO6
LFO7, LFO8, LF09, LF10, LF11,LF12
LF13, LF14, LF15

LF16, LF17, LF18, LF19

LF20, LF21, LF22, LF23, LF24, LF25
LF26, LF27, LF28, LF29

(SR NC N IR OV S

‘Siation BECin Year 1991 ‘Station F4in Year1991
[ cmedRr o GmvaR
[ Siarr SR
R?=0.715 R?=0.819

Discharge (n1'3%)

Disdurge(nf3%)

-uBBBNBY8888

EEELEEELEEEEE

A My

dn I Ag Sp O Nv D= I R Mr AT My In U Ag Sp O Nv Dz n R Mr
Mnth Muth

Hydrograph: Verification (2001)

Dlscharge (i3
]

o ‘Station RiCin Year 2001 Station Fs4in Year 200
o I 79;“,@@ QmnedRrdl
° R7=0.714 % R2=0.760

-8 8B

- B888B88888

_/

F
&

U Ag Sp Gt Nv Dr W Rb M
Mnth

an AT My In 1 Ag Sp O Nv D I Rb Mr
Muth

Geospatial planning for flood water retention sites to mitigate flood and drought in

Chi River Basin, Thailand
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25 2,922 516 2,706 2001
8 2,046 234 2,105 2002
5) 1,724 169 1,756 2000
3 1,390 121 1,336 1996
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oo

Station Km (from Upstream) Manning’ n
E21-E9 0+000 — 109+100 0.039-0.038
E9-E16A 109+100 — 183+800 0.038 — 0.035
E16A-E1 183+800 — 250+000 0.035-0.030
E1-E8A 250+000 — 293+200 0.030-0.033
E8A-E18 293+200 — 470+400 0.033 -0.030
E18-E20A | 470+400 — 614+000 0.025 |
p_Calibration: SstimFiSinYer200 ., Verification; SemFSinYer20t
= »
= by
n =
® 5
i in
i iz
»
By B
3 A
WAD 25D 07D DEAD WOAD T0AD FEAN TIAL 4N SAAD T0ZD SNAN OBAN  L7ANL VHIR  3TAR
Dae Die

Flooding areas from simulation of 15 September 2001 Flooding areas from Radarsat of 15 September 2001

491 km? difference

Geospatial planning for flood water retention sites to mitigate flood and drought in

Chi River Basin, Thailand
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« Diverted discharges through
natural channels

Total storage capacity
of 540 MCM

Divert discharges 60% of

retention storage capacity Eg;esn:/llt():r;\ﬁtorage CEEGIiY

(431 MCM)

Divert discharges 80% of
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Divert discharges 40% of Divert discharges 20% of
retention storage capacity retention storage capacity
(215 MCM) (108 MCM)

Station 596+510 km Station 596+510 km
P 210
—— Nodiversion ‘ ——— Nodiversion

E R Diversion o -+ Diversion
— o P} =
& g -
S o 2
T
2 oo % oo
R £ o
Z mo _ -

120 2D,

DOANL BYAN MYANL YT H9A0 79A0L 189A0L 19920 2097m] Q9N BYAN WOZN SYAN BYAD [9AN BYA N9 2920
Date Date

Divert discharges 80% of Divert discharges 60% of

retention storage capacity retention storage capacity
(431 MCM) (323 MCM)

Station D6+510k Station6+510km
P, - [ todwesd 20
Gl R ey
z oo T o0
%o % oo
ER £ oo
7D o
12920 192N W9AN BYAN BYZN 9N BYAL 199A0 mmmm:ﬁa}mmm
Date
Divert discharges 40% of Divert discharges 60% of
retention storage capacity retention storage capacity
(215 MCM) (323 MCM)
Geospatial planning for flood water retention sites to mitigate flood and drought in 63
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—
| ==

SPOTS images

FCC bands
combination

Image enhancement
Define ROIs

Parallelepiped supervised
classification

<—‘ Sieve class and Closing filter

Land use types

Class categories

Extraction of Irrigable areas

Scale 1:75,000

l— 14300
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water volume estimation.

The hydrological and hydrodynamic models could satisfactorily

simulate hydrological and hydrodynamic components of the Chi
basin, respectively.

Diverted discharges of 80% retention storage capacities (431
MCM) could reduce flood inundation areas to great extent.

nitinkt@ait.asia

Thank you

Geospatial planning for flood water retention sites to mitigate flood and drought in 65
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International Center for Urban Safety Engineering
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What are the real issues
of disaster management ?

* Lack of technology? Financial resources?
Adequate Policies? Organization? Education?

* Inwhich order should we tackle them?

* Which could be the trigger for starting a
virtuous cycle?

|

How to tackle future tsunami?
How about recovery and reconstruction
plan, and land use plan?

Following the plan, when people move
from the beach to inland

by 100 to 200 m in Thailand and Sri-Lanka,
and 2 to 3 km in some parts of Indonesia,
is it possible to maintain their daily life ?

Especially, Fishermen gad________=—————=
Resort Hotel persons?

gl

ZEAEHE DRE{%/Structure of the Study

BEMENEEZ| ®/XBO BHE~D EMHAT 1
wEEL ERERAS 7YV RV
| EREE . : Tor—RE | BUVELS S
YEalb—vav glev Rlon s estionnaire [EXSMNEIOY S
i & Int

Damage $urvey
of Structyres

Estimation of Tsunami Load
and Design of Structures

BERIZETS
EEBMMERO|| R TTE
> hEmE £R0
'ﬁﬁﬂﬁ s > p ﬁ;&ﬁ

Evacuatiol
Behavior Possibility of Introduction
of the Proposed System

FEIEEIEE S =5 L—4/Human Evaluation Simulator in Tsunami Disaster
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Damage Survey
of Structures to Discuss
the Impact due to Tsunami

BEMHERE
REGHE TR T D1=HI2

Structural damage/EZ¥DHE
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height® &t 81
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LuHiE (PR -
Galle
RCi&
38t FREE (512
FHHEHE IS5
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Relation between Structural Strength and Tsunami Impac
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Vulnerability Analysis
by Tsunami Simulation
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LFUAD
Scenario®

SFUAQ
Scenario®

Es

FBELVDOTILTERE(1)~ (4)
Scenario Faults (1) to (4)

(1

(2)

(3)
(4)

by Dr. Koshimura, DRI, Kobe

FRERRKES (VFUAH1~4
Estimated Maximum Wave Height
by the Scenario Eq. (1 - 4)

234D
Scenario@

FHIF@
Scenario@)

[# 4% :F A, Unit:1000 person]
0 200 400 600 800 1,000 1,200 1,400
BE - TATAER,

A R - A ‘ o \
(Dec.26,04) Time time event
e —
?n?i‘éhns’o“"c'ii'&‘gs 300 thousands
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ERZE O]
Scenario® /
B2 ERA) Worst Scenario event
Scenario@ 1.3 millions
FF1)74®
Scenario®
1) 4@
Scenario@
30mu'F0)/ﬁJ"—‘ﬁB(_$a WT4.1m EDESIC
BbhdEESnDHAD

timated Coastal Population (living in the ground level
less than 30m) under wave height more than 4.1m
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Accurate Elevation Survey
for Tsunami Inundation
and Human Evacuation

Simulation
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Accurate Elevation Survey E—
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3R ITA A—2/3-D Image
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Interview
and Questionnaire
Survey

WRE~DETYLY -
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ZITANONEHEL

B{REBA~DAAE 1—/Interview Survey

AUBE 21— EE

RS2 A/Sri Lanka

Sri Gemunu Beach Resort (PVT) LTD, GalleHotel
Hotel Club Oceanic, Trincomalee

Urban Development Agency, Trincomalee
Secretary of Government Agent, Trincomalee
Minister of Science and Technology

President of Tourist Board of Sri Lanka

44 [Thailand

Vice Governor of Phuket

Governor of Phang-nga

Kamala Beach Hotel

Khao Lak Bay Front Resort

Phatong Merlin Hotel

President of Phuket Aministration Organization
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How to tackle future tsunami?
How about recovery and reconstruction
plan, and land use plan?

Following the plan, when people move
from the beach to inland

by several km in Indonesia,

100 to 200 m in Thailand and Sri-Lanka,
is it possible to maintain dailyli
Especially, Fishermen e

‘and Resort Hotel per_sm’ =

I
||

Al

i

ki
| i“.

|IﬁI

Proposal of
Multi-Purpose Observation System
that can also be used for
Tsunami Warning

Z B HERI D /Z ALV
) —hRTILEETWSDIRE

(a) Concept of TWS
using Multi-Purpose Buoy

(b) Networked Multi-Purpose

Buoy System
Newly Proposed TWS
using Multi-Purpose Buoy
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Sample of
developed system

In case that land use control is not feasible as a
proper countermeasure against future tsunami,
a reliable Tsunami Warning System (TWS) and
proper evacuation facilities (EF), built at
appropriate places, considering population
distribution and enough resistance against
tsunami wave load, are indispensable.

Therefore,

1) Combining our proposed TWS and properly distributed
EFs, a new Tsunami Disaster Mitigation System is
proposed.

2) Multi-purpose oceanic observation buoys are used in
our proposed TWS.

3) Optimal location of EFs with enough strength and
capacity is discussed by Tsunami Simulation and
Evacuation Simulation in Tsunami Disaster.

1) Combining our proposed TWS and properly distributed EFs,
anew Tsunami Disaster Mitigation System is proposed.

2) Multi-purpose oceanic observation buoys are used in our
proposed TWS.

3) Optimal location of EFs with enough strength and capacity is
discussed by Tsunami Simulation and Evacuation Simulation
in Tsunami Disaster.

Important characteristics of our proposed TWS are
simplicity,
economical efficiency, and
daily-usability

Without these characteristics, it is very difficult for Indian
Ocean Rim countries with limited resource of technologies,
researchers and experiences of tsunami disasters, compared
to Pacific Ocean Rim countries, to continuously monitor
tsunamis which occur at very low frequency but cause huge
damage.

Development of Tsunami Disaster Mitigation System considering the characteristics of 75
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ZEMTAICEDERERI AT L
Multi-purpose observation system

KA DCPSIER- BTE
B IR )

Tsunami Warning System
Proposed 1

New TWS i

Conventional
TWS

Low Cost, Simple, and Daily Useable

Sophisticated but Expensive and Complicated

The minimum unit of the proposed system
would be one or two multi-purpose

observation buoys operated by one beach But, from disaster mitigation
; ' 2 !
igtt:\lfé)rlf(,sum as hotel resort society or its purpose, frequency of use of

temperature, current velocity, wave the system is very small.
height, moisture, etc. on a daily basis

Redundant and easier/(lzheaper to‘sustain Difficult to maintain the system
Because of more and simpler stations

With daily usability Long return period of Tsunami
Weather forecast, Safety information, t"z“ed resources, fesearchers and
Break unscientific rumor Pu get . i disast
Prediction of catch of fish, Fish dude ranch, etc. oor experiences of tsunami disaster

Useful for earth-science

R T A GRERAT 1)
BITEGEABETRISN

Cost of the System/HE#Z &

10~ 20 million yen/system Tsunami Tax
assuming that

-Life time of the system: 3 to 5 years

= Ave. No. of rooms in each resort beach: 200 to 500
rooms (Pattaya beach:20,000 rooms)

=Ave. No. of days of use of room: 100 to 200 days/year

Cost needed to maintain the system (\yen/room/day)

Cost Life time 200 rooms/beach 500 rooms/beach
(mill. yen) | (years) | 100 days | 200 days | 100 days | 200 days
10 3 167 83 67 33

5 100 50 40 20
20 3 333 167 133 67
5 200 100 80 40

Based on survey and

T—— tsunami simulation results,
EFs with enough strength

will be built at proper locations

+good maintenance

in normal situation

During our field survey, we could observe that temples,
churches and shrines are commonly located along the
coastal line. Therefore, we are proposing using similar
community centers as evacuation facilities. At first, we
need to assess the expected wave heights for different
tsunami scenarios and based on the topographical
information, choose the appropriate location for these
centers.
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Based on survey and

T— tsunami simulation results,
EFs with enough strength

will be built at proper locations

+good maintenance

in normal situation

Using worship centers as evacuation centers has two
main advantages. Because they are permanently used by
the people, their location is well known so in case that an
evacuation notice is released, everybody can easily
access them. Additionally, because the people feel stron
commitment with these facilities, they take active
participation in their building and maintenance.

Effects of
Various Countermeasures
by
Simulation of Human Evacuation
In Tsunami Disaster

S IaL—3v(t&Bb
IR KE R DR DL

#8 7 ;¥ K /Scenario Tsunami
PRI SBEEOREE RS ESHME
(by Dr. S. Koshimura)
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MRt Rt (BB ™)

ﬁiﬁ 8)
RS (G A) \

/NGRS (FRI% C)

Study Area:
D‘/Owase-City

EBET DR K ZK

Tsunami inundation Simulation (by S. Koshimura)

No. of death/missing: 650
No. of collapsed/washed away: 6000

78 Forefront and Challenges of Geospatial Technologies for Environmental and
Disaster Management in Southeast Asia



ICUS Report 48

BRI —OEBY DT

Road Network and Distribution of Structures

in the Study City
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Human Evacuation Simulation
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Approaches to identifying the
areas at risk of flood and drought

over Northeast Thailand

Charat Mongkolsawat
Khon Kaen University

il Geo-informatics Center for the Development of Northeast Thailand, Facuty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Background

Floods and droughts are annual events in
Northeast Thailand yet they are among the
most expensive disasters in Thailand.

Information about the severity, timing and

spatial patterns of floods and droughts causes
challenges in providing prevention, relief and
recovery to the disaster-stricken areas.

Satellite data are alternatives to identify
floods and droughts.

h Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Obijectives

To explore the recurrent areas of floods using
multi-temporal RADARSAT data and to present
the flood extent as related to sub-basin
characteristics, rainfall pattern and stream
hydrology.

To predict drought-related vegetation stress
using satellite-derived data.

{l Geo-informaticsCenter for the Development of Northeast Thailand, Facuty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Study Area

Northeast Thailand
Area: 170,000 km?2.
Rainfall: 1,000 2,000 mm./year
Forest: Deciduous and Evergreen forests
Topography: Gently undulating terrain
with small hills

i Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Landform Elevation

Mekong ,Chi,Mun Sub-basins W ater body and hydrological networks

8] Geoirfamatics Certer for theDevelopmentofNart east Thai land, Faculty of S ence, K honK aen University, K honK aen400c2, Thailand
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< Land use/ Forest

Land use type
type = %

Paddy field 88,428.44 5393

Field crop

Sugarcane

[Cassava

Para rubber 1,711.50 107

Evergreen forest

Deciduous forest 42,616.61 24.46

Bush and shrub 157.88 0.09

Sand bar 51.33 0.03
Other 50.03 0.03
Total 168,825.34  100.00

Source: SPOT (2007) and THEOS (2009)

% Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Mekong River Basin

(China 16% & Myanmar 2%)

Cambodia — 18%
Lao PDR-35%
Thailand — 18%
Viet Nam — 11%

Upper Mekong gives 18% of annual flow,
of that 2% comes from China.

W4 Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Mekong River Is one of the world’s great rivers. It rises in the
Tibetan Plateau flows through 6 countries in its journey over 4,500
km to the South China Sea.

Mekong River Basin

China U
Myanmar } pper

Basin
Laos

Thailand
Cambodia
Viet Nam

Discharge: 475 km? / year
Area: 795,000 km?

Murray-Darling
Discharge: 12.6 km3/ year
Area: 1,073,000 km?

1l Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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MRB water resource

) B ] e B B

165,000 24,000 202,000 184,000 155,000 65,000 795,000

22% 3% 25% 23% 19% 8%

- % 97% 36% 86% 20%

300 5,270 2,560 2,860 1,660 15,060

35% 18% 18% 11%

{l Geo-informaticsCenter for the Development of Northeast Thailand, Facuty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Variability of Rainfall

A Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Spatial variability of mean annual rainfall
1951-2008 (58 years).

mean annual rainfall and c.v. (%)

A pattern of increasing the mean rainfall from SW to NE is
evident in all of the classes. C.V ranges from 9.12-
15.43%,although pockets of erratic rainfall is present.

) Geo-informaticsCenter for the Development of Northeast Thailand, Facuity of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Spatial variability of mean of the first Spatial variability of mean of the second half
half rainy season. rainy season.

mean annual
rainfall (mm.)

The first half rainy reveals high
variability in rainfall values in SW
with widely-distributed pocket of
higher values.

The second half rainy season shows
less variability than that of the first.

), Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Monthly rainfall variability.

Records of 58 years

Monthly rainfall during the second peak period
from July to September is higher than the first
peak period with lowest C.V. in rainy season.

W4 Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Recurrent areas of flood over the Northeast

l, Geo-informaticsCenter for the Development of Northeast Thailand, Facuity of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Methodology

The recurrent flood extent over the Northeast was
established, based on the flood events in 2001 2002, 2003,
2004, and 2007 as seen by RADARSAT.

Based on the sub-basins, we identified the flood area as
related to rainfall, time of concentration, landform, discharge

and return period .

i Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Acquisition dates of RADARSAT data(C band W mode)

i Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Flood areas were interpreted scene by scene  Flood areas over the sub basins
and combined ,covering the entire NE

W% Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

92 Forefront and Challenges of Geospatial Technologies for Environmental and
Disaster Management in Southeast Asia



ICUS Report 48

Geometric
Step 1: Prepare the
satellite images

correction

RADARSAT data 2001, Rectified image 2001,
2002, 2003, 2004, 2007 2002, 2003, 2004, 2007

Neural network Classification

Step 2 : Classify flood

extent

Flood area each year

Flooded area

Step3: Overlayall flood area

Overlay Reclassification

Recurring flood

i Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Cumulative Rainfall

Calculation of the cumulative rainfalls summed
over the preceding 5, 10, 15, 25 and 30 days
prior to imaging Radar by which the acquired
flood extent was performed.

Establishment of the cumulative rainfall over

the sub-basin areas was made.

4 Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Time of concentration (Tc)

Estimate of the Tc for the sub-basins was
based on:

L1'15

0.38

Tc= / 7700H

L =length of travel
H = slope

i Geo-informaticsCenter for the Devel opment of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Recurrent flood and landform

Overlay of landform map layer on the
recurrent sub-basins area of flood was carried
out.

i Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Return period

* Gumbel distribution was used to calculate the
return period(recurrence interval) in sub-
basins having gauging stations.

* We performed analysis on42 sub-basins,each
of which had 2-4 stations.

Result — The areas of inundation

The inundation areas accounted for large and recurrent areas
over the downstreams and the confluences of main rivers and
tributaries. The flood water stored during the peaks of cumulative
rain was discharged into downstream areas and over spilled the
bank, overflowing into the vast extent of lowland and floodplain.

W4 Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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), Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

In 2001 the large floods occurred in the lower Song
Khram sub basin and many sub basins in the Mekong
and the lower Chi.

¥ Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

2002

W4 Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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The 2002 flooded areas covered extensively in
th NE, causing the most serious damages.

!l Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

2003

1 Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

The 2003 flood peak occurred over downstream of
the Chi, commonly found in all 5 years studied.

W4 Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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The2004 large floods were predominantly river floods,with the most
serious flooding occurring in downstream of Song Khram and Chi.

), Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

il Geo-informaticsCenter for the Development of Northeast Thailand, Facuity of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Flood areas over the Northeast for 2001, 2002, 2003, 2004 and
2007, the largest area of flood occurred in 2002 for the Mun and
Chi, in 2004 for the Mekong.

Floodarea (km?)  Percent]

2001 4,790.37

Total area of the Northeast = 168,825.34 km?

W4 Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Approaches to identifying the areas at risk of flood and drought over Northeast Thailand 97



November 2010, Thailand

Flood areas of the watershed in 2001-2004, 2007

3636.61 % of flood

& Mun 2001 2002 2003 2004

117.12 & Chi
3345.87 116118 150873

1863.12 907.87 Wiy
1321.51 i 38.89 | 37.79 | 42.03 | 31.65
1323.11 162825

1810.12  1872.2 o173 169315 100097 2332 | 41.07 | 28.84 | 27.81

37.79 | 21.14 | 29.14 | 40.55

2001 2002 2003 2004 2007 100.00 | 100.00 | 100.00 | 100.00

i Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Result - The recurrent flood extent
The recurrent flood areas for all 4 and 5 years were found at the
downstream and confluences of the main rivers and its tributaries.

Of the total flooded areas, the recurrent areas accounted for 8.68,
7.46,10.67, 20.75 and 52.44 % for 5,4,3,2 and 1 year respectively. Most
river floods resulted from rainfall events such as excessively prolonged
rainfall and were intensified
by basin area,shape,slope,
altitude, landuse and
drainage network.

W8 Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Result - The recurrent flood extent (Cont.)

W8 Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Result - The recurrent flood extent (Cont.)

The affected villages accounted for 3,820, 1,576, 815, 619 and
839 villages for 1 year, 2 year, 3 year, 4 year and 5 years flood
respectively.

W4 Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Cumulative rainfall and flooded areas

The mean cumulative rainfall summed over the
preceding imaging exceeding 200 mm is likely to
bring about the floods.

The amount of flood-producing rainfalls reaching
200 mm varied from 15 days to 30 days.
The prolonged period of rainfall as a result.

of tropical cyclone/depression usually 2-3 storms
occurring periodically, could intensify the
severity of flood.

W4 Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Cumulative rainfall of 30 days prior to flood
Increasing rainfall from SE to NE is evident, producing
largefloods in the Mekong and Chi.

Flood 2001

uly 27, - August 26, August 3, - September 2, August 6, - September 5, August 10, - September 9,

Millimeter
o100
B 100-200
Il 200-300
[ 300-400
I 400-500
[ 500-600
[ 600-700
[C_ 700-800
[ 800-900
[__ 900-1000
- [ 1000-1100
August 13, - September 12, September 13, - October 13, September 14, - October 14, September 20, - October 20, [ 1100-1200

b Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Cumulativerainfall of 30 days prior to flooding

Flood-producing rainfallsare exceptional ,resultingin large flood
over theentire NE

Flood 2002 M-I“\gf;

100-200

[C_ 1000-1100
September 6, - October 6, September 8, - October 8, September 9, - October 9, ‘September 18, - October 18, [ 1100-1200

September 23, - October 23,  September 30, - October 30,  October 3, - November 2, October 9, - November 8,  October 12, - November 11,

Il Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Cumulativerainfall of 30 daysprior to flood

Fl Ood 2003 Millimeter

August 3, - September 2, September 3, - October 3, September 10, - October 10,  September 13, - October 13,

September 20, - October 20, September 25, - October 25, September 27, - October 27, October 2, - November 1, October 4, - November 3,

W4 Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Cumulativerainfall of 30 daysprior to flood
Largefloods occurred during the period of Sept 10-20

Flood 2004

August 11, - September 10, August 12, - September 11, August 19, - September 18, August 21, - September 20,

Millimeter

[ 600-700
[ 700-800
| 800-900
(L 900-1000
September 12, - October 12, September 19, - October 19, September 26, - October 26, [ 2000-1200

[ 11001200

W4 Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Mean of cumulative rain of 30 days before flood

Millimeter

350

3
2
O

2002 2003

The magnitude of the 2002 rainfall exceeded
those of the 2001,2003 and 2004, causing the
most serious floods.

W4 Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Landform and recurrent flood areas

About 75% of the Flood areas occurred over the flood plain and low

terrace. The rest was found over the low lying areas of the middle. terrace.

B 5lo0d plain
B o errace
B Middle terrace
W igh erma

ed erosion surface

2B Recurrent flood 1 year
BB Recurrent flood 2 year
B Recurrent flood 3 year
B Recurrent flood 4 year

3 Recurrent flood 5 year

W4 Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Time of Concentration (TC-day)
Sub-basins in Northeast Thailand

of
TC(day) Percent
watershed

ENENET

= water body

Time of Concentration

(TC-day) [ ot [ 1 [0
[ 2 | o [ |

Of the total sub-basins, the sub-basins with high
Tc in the Mekong,Chi and Mun were identified.

aa Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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LNMLRNLEL aun

i Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

The recurrent sub-basins of floods in all years

Discharge and return period

Sub basin Station

Mekong
Huai luang Kh53

- Kh.74
Upper part of songkhramriver | "0

Kh.28A

Kh.58A

Kh.77A
Kh.78

Lower part of songkhramriver

Chi

Fourth part of chi river

Yangriver

Lower part of chi river
i Mun

Chi Second part of mun river
Pa Sak

Thirdpart of mun river
Mun

Mekong Lamsabai

1 = Discharge ()
2 = Return period (year

Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Discharge and return period

Return period

Station Equation R?
2 5 10 25

Kh.28A y=356.7In(x)+95.04 | R*=0.939 | 34229 | 66913 | 91637 | 124321

Kh.53 y=3947In()+12.10 | R*=0.958 | 3946 | 7562 102.98 139.15
Kh.58A y=4214In(x)+173.0 | R*=0913 | 46509 | 85122 | 1,14331 | 1529.43

Kh.74 y=164.1in(x)+1549 | R*=0.966 | 268.65 | 419.01 | 53275 683.12
Kh.77A y=83.76In(x)+47.44 | R*=0.807 | 10550 | 18225 | 24030 317.05

Kh.78 y=6077In(x)+8.617 | R*=0.943 | 5074 | 10642 | 14855 204.23

Kh.92 y=2416in(x)+2144 | R*=0.862 | 38186 | 60324 | 77070 992.08

y=178.7In(x)+62.12 | R*=0.946 | 185.99 | 349.73 | 473.59 637.33
y=382.1in(x)+2054 | R*=0.975 | 470.25 | 82037 | 108522 | 143533
y=308.2In(x)+232.7 | R*=0.969 | 44633 | 72873 | 94236 | 1224.76
¥=726.7In(x)+ 184.2 .871 | 687.91 | 1,353.78 | 1,857.49 | 2552336

y=188.6In(x) + 165.2 .74 | 29593 | 468.74 | 599.47 772.28

y=5834in(x)+28.78 | R*=0984 | 6922 | 12267 | 16311 216,57

Chi y=1552in(x)+3225 | R*=0.897 | 43008 | 57228 | 679.86 822.07

Pa Sak 5 y=835.8In(x) + 490.2 R?=0.967 | 1,069.53 | 183537 | 241470 | 3,180.54
y=2768In(x)+521 | R'=0921 | 197.07 | 45070 | 64257 | 89619
y=9335In(x)+329.3 | R'=0969 | 97635 | 183171 247876 | 3334.12
y = 1812.In(x) + 1066. . 232198 | 3,98230 | 523828 | 6898.60
y=8115In(x) +42.95 | R 9920 | 17356 | 22980 | 30416
y=592.7In(x) +159.5 . 57033 | 1113.41 | 152424 | 2,067.33

Mun

Mekong

Y=discharge, x=return period
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Recent flood in NE Thailand

Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

04 Sept 2010
09 Sept 2010
12 Sept 2010
19 Sept 2010
21 Sept 2010
26 Sept 2010
28 Sept 2010
29 Sept 2010
03 Oct 2010
@8 o650ct 2010
07 Oct 2010
@ 160ct2010
20 Oct 2010
@ 220ct2010
@B 230ct2010
26 0ct 2010
27 Oct 2010

Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Flood plain NE Thailand

Flood plain

River

Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Flood plain + Flood area 2010

Flood plain
& Flood area 2010

River

{l Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Flood plain + Low Terrace

Flood plain
B Low Terrace

River

il Geo-informaticsCenter for the Development of Northeast Thailand, Facuity of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Flood plain + Low Terrace + Flood area 2010

Flood plain
@ Flood area 2010

B Low Terrace

River

i Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Flood plain + Low Terrace + Flood area 2010 + Villages

Flood plain

Flood area 2010
Low Terrace

point survey flood

River

W% Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Flood plain NE Thailand

Flood plain

River

i Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Nakhonratchasima province

) Geo-informaticsCenter for the Devel opment of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Flood plain

Flood plain

River

i, Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Flood plain + Flood area 2010

Flood plain
@ Flood area 2010

River

), Geo-informaticsCenter for the Development of Northeast Thailand, Facuity of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Flood plain + Low terrace

Flood plain

B Low Terrace

River

), Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Flood plain + Low terrace + Flood area 2010

Flood plain
@ Flood area 2010
@ Low Terrace

River

), Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen Urniversity, Khon Kaen 40002, Thailand

Flood area 2010 and landform

Flood plain

Flood area 2010
Low Terrace

point survey flood

River

W% Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Flood plain + Low terrace + Flood area 2010 + point survey flood

W% Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Example of point survey flood

48 Q 257571 1698497

Ban Tang Yang, Moo 11, Tambon Chum Phuang, Amphoe Chum Phuang

i Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Example of point survey flood (Cont.)

48 Q 218107 1677667

Amphoe Phimai

) Geo-informaticsCenter for the Devel lopment of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Example of point survey flood (Cont.)

48 Q 192229 1621505

Ban Bueng Thai, Moo 8, Tambon Ta Lad Kaow, Amphoe Chok Chai

it Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Example of point survey flood (Cont.)

B N

48 Q 137529 1646131

Ban Non Na, Moo 8, Tambon Lad Bua Kaow, Amphoe Sikhio

W% Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Drought NE Thailand

W4 Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Data sour ce:

Rainfall dataover 70 stationsin Northeast Thailand
of 8 years (2001-2008).

Multitemporal Terra-Modis data of the 16 day
composite image data at 250 m resolution during the
period 2001-2008 and 2010 available from

WIST (https://wist.echo.nasa.gov)

b Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Method (Cont.)

Rainfall Analysis.

Mean annual rainfall, mean 16 days rainfall and their
standard deviationsfor 8 years record were analyzed at
the entire stations.

The cumulative rainfalls summed over the preceding
months and its slope gradient for each year.

Spatial interpolation of mean annual rainfall for 8
years performed using Inverse Distance Weighted
method.

i Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Method (Cont.)

Based on relationship between rainfall and satellite
derived-indices.
Satellite-derived indices
NDVI, NDWI and NDDI

Comparison of the changesin NDVI and NDWI
values of pairs of images for different dates.

i Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Method (Cont.)

Satellite derived indices:

The Normalized Difference Vegetation I ndex
= (pNIR - )/ (pNIR + )

Where pNIR and pRed are the reflectance values at 0.857 um and 0.645 pum, respectively

The Normalized Difference Water | ndex
= (pNIR - pSWIR) / (pNIR + pSWIR)

Where pNIR and pSWIR are the reflectance values at 0.857 um and 1.65 um, respectively

W Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Method (Cont.)

Satellite derived indices:

The Normalized Difference Drought Index

= (NDVI - NDWI) / (NDVI + NDWI)

Where NDVI = The Normalized Difference Vegetation Index
NDWI = The Normalized Difference Water Index

(Proposed by Gu et a 2007

W4 Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Method (Cont.)

Comparison of the changesin NDVI and NDWI
values of pairs of images for different dates. Phenol ogy
of vegetation providesinformation on the spatio-
temporal pattern of drought.

dNDVI =NDVI, - NDVI,
dNDWI = NDWI, - NDWI,,

The step of SD from the mean dNDVI or dNDWI
determines the magnitude of the change.

-1SD to 1SD = no change

The severity of drought can be derived from the SD

step, the greater SD step the higher change.

h Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

X =1442.09

Spatial Variability of Rainfall: s-as Results
I

-3SD -2SD -1SD S +2SD +3SD

2006 2007 2008

The difference in spatial rainfall is shown by the
step of standard deviation.
A board pattern of increasing rainfall from
2001-2008 southwest to northeast is evident.

W4 Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Results (Cont.)

Temporal Variability:

Show relationship

between cumulative
rainfall and NDVI
NDW!I and NDDI
values cove.

!l Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Results (Cont.)

5
Nt ettt

S FF S DO OO
A0 T PP PP PP
GG

The high NDVI and NDWI values are strongly
correlated with the greenness of the areas in contrary
to the NDDI value.

Increase of NDDI values occurs during the dry period.

Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Results (Cont.)

Drought
identification
for thedry
period of 2010

With the mean values of NDVI, NDWI and NDDI the
drought severity for the year 2010 can be identified.

No distinction of NDVI values with increasing or
decreasing water content can be observed.

Greater response to drought is remarkably identified by
NDW!I and NDDI values.

NDDI values are more sensitive and evident for drought
identification as aresult of greenness and water content.

), Geo-informaticsCenter for the Development of Northeast Thailand, Facuity of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Spatial NDVI over the Northeast

The onset of greenness increases with increasing NDVI value
occuring in May.

The NDVI value response to rainfall is remarkably identified
by the slope and reaches maximum in October.

W4 Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Spatial NDWI over the Northeast

The NDWI value response to rainfall is similar to the NDVI but
the NDWI is more sensitive to water content than the NDVI.

4 Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Spatial NDDI over the Northeast

When the areais dried out the NDDI value isincreased. The
NDDI vaueis more sensitive than the NDVI-NDWI difference.

i% Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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Spatial NDVI over the Northeast

patio-temporal NDV | for the years 2001-2008 and 2010

i Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Spatial NDW!I over the Northeast

patio-temporal NDWI for the years 2001-2008 and 2010

W4 Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Spatial NDDI over the Northeast

patio-temporal NDDI for the years 2001-2008 and 2010

i Geo-informatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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NDVI/ NDWI images differencing and their associated histograms of the changes

Compared date | 01Jan02-15Fcbi2 160cti2-15Febd3 | 160 cti2-16Octl3 01JantS-15Febis 160cti”-15Feb0S | 16 0wctl7-16OvtikS

dNDVI | =

_'.4'=»<- — 4. 7«'.»---1.: |: s aam 8 -.4 e e

Compared date | 01Jand2-1SFeb2 160cth2-1SFebl3 160cth2- 16 Oced3 01TandS- 15FebS 160eti™-15Feb0S | 160 ct07-160ce0S

dANDWI | (7% a oAk i

The NDVI valueis substantially sensitive to vegetation cover
but the NDWI is sensitive to both vegetation cover and water
content.

The severity of the change can be derived from the SD steps,
the greater step the higher changes.

) Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

NDVI/ NDWI images differencing and their associated histograms of the changes

NDVI NDWI

Comparison of pairs of NDVI/ NDW!I images differencing and the histograms of the
changesin 2010 and the previous years.

) Geo-informaticsCenter for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Flood events in the past over the Northeast were
geographically confined to the lower parts of the Mun, the Chi
and the Mekong as viewed with the Radarsat images of 2001,
2002, 2003, 2004 and 2007.

The flood in 2010 were exceptiona flood which was confined
to the reach upstream of the Mun.

The study provided insights into cumulative rain-inducing

flood, discharge and return period and the time concentration.

Drought

Changes in phenological state of different vegetation covers
identify the spatio-temporal pattern of drought.

With availability and rapid access to satellite data and difficulty
in gathering the continuous spatia coverage of climatic data, the
satellite derived indices can be used to monitor the drought
condition for the vast extent.

) Geoinformatics Center for the Development of Northeast Thailand, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
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PROGRAM OVERVIEW
“Forefront and Challenges of Geospatial Technologies for Environmental

and Disaster Management in Southeast Asia”

Venue: Phatumwan Princess Hotel (Jamjuree Ballroom A)

Date: 27 November 2010

MC: Akiyuki Kawasaki, Visiting Faculty of AIT and Project Assoc. Prof. of ICUS, IIT, Univ. of Tokyo.
13:05-13:10 | Opening
13:10-13:25 Overview of space technology development in Thailand
Prof. Dr. Suvit Vibulsresth
(National Research Council of Thailand, and member of TAA)
13:20-13:45 | Monitoring, modeling and assessment of urban sustainability
Prof. Yoshifumi Yasuoka
(Executive Director, National Institute of Environmental Studies, Japan)
13:45 14:15 | Community-based Climate Centers
Dr. Anond Snidvongs
(Director, Southeast Asia START Regional Center (SEA START RC), Chulalongkorn University;
and Acting Executive Director, Geoinformatics and Space Technology Development Agency
(GISTDA))
14:15-14:45 'Sentinel Asia', 'SAFE' and JAXA's Earth Observation Activities
Mr. Shinichi Mizumoto

(Director, Japan Aerospace Exploration Agency (JAXA), Bangkok office)

14:45-15:10 | Role of JSPS Bangkok office for promoting research and education in Southeast Asia
Assoc. Prof. Dr. Wataru Takeuchi
(Director, JSPS Bangkok office and IIS, The University of Tokyo)
15:10-15:30 | Coffee Break
Poster display by JAXA, JSPS, ICUS, RNUS
15:30-16:00 | Geospatial planning for flood water retention sites to mitigate flood and drought in Chi River
Basin, Thailand
Dr. Nitin Kumar Tripathi
(Director, UNIGIS, Asian Institute of Technology (AIT))

16:00-16:25 | Development of Tsunami Disaster Mitigation System considering the characteristics of the

Indian Ocean Region
Prof. Kimiro Meguro
(Director, ICUS, IIS, The University of Tokyo)
16:25-16:55 | Approaches to identifying areas at risk of drought and flood over Northeast Thailand
Assoc. Prof. Dr. Charat Mongkolsawat
(President, Remote Sensing and GIS Association of Thailand (RESGAT) ,
Faculty of Science, Khon Kaen University)

16:55-17:20 | Natural environments in the Mekong River Basin
Prof. Haruo Sawada
(ICUS, 1IS, The University of Tokyo)
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Suvit Vibulsresth, Dr. Eng.

Affiliation:
Member, National Research Council of Thailand (NRCT)

Brief Career:

Director, Remote Sensing Division, NECT

Secretary-General, NRCT

Deputy Permanent Secretary, Ministry of Science & Technology
Executive Director, GISTDA

Executive Board, GISTDA

Visiting Professor, University of Tokyo

International Contribution:

First Vice Chairman, Committee on the Peaceful Uses of Outer Space, UN

Motto: “Remote Sensing for Mankind”

Dr. Suvit graduated Osaka University, and received his Ph.D from the University of Tokyo. He was a director of
the Department of Remote Sensing on the National Research Council of Thailand, and became the first Director
GISTDA.

Last year, he received the honor of the order of the Rising Sun from the Japanese Government. This honor is the
result of his continuous contribution to establishing friendship and scientific cooperation between Japan and

Thailand, particularly in the field of remote sensing.
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Biography

Dr. Yoshifumi YASUOKA
Executive Director, National Institute for Environmental Studies

(Professor Emeritus of the University of Tokyo)

He received the B. Eng., M. Eng. and Ph. D degree in applied physics and mathematics from the
Univ. of Tokyo, Japan in 1970, 1972 and 1975 respectively. He was with the National Institute for
Environmental Studies from 1975 to 1998, serving as researcher, senior researcher and section head
in Environmental Information Division. At the NIES last two years he served as a director of the
Center for Global Environmental Research. In 1998 he moved to the University of Tokyo as a
Professor at the Institute of Industrial Science and at the Faculty of Engineering. In 2007 he moved
to the National Institute for Environmental Studies as an Executive Director. He is also a Professor
Emeritus of the University of Tokyo. His major research field is remote sensing, GIS and spatial data
analysis for environment and disaster assessment. He was a president of Japan Remote Sensing
Society since 2002 to 2004.
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Anond Snidvongs, PhD

Affiliation:

AIMES Scientific Steering Committee (Member), START Scientific Steering
Committee (Ex-officio)

Thailand (Member)

Research interests:
e Chemical Oceanography , Physical Oceanography , Climatology, Meteorology , Pollution , Limnology ,
Chemical Oceanography , Physical Oceanography , Climatology, Meteorology , Pollution , Limnology
e Descriptive oceanography, material transport across continental shelf, material transport and inputs from
drainage basins, global changes

e Southeast Asia, Gulf of Thailand, South China Sea, Andaman Sea, Northeastern Ind

Academic Societies & Scientific Organizations:
Member, GISTDA Executive Board
Acting Executive Director

Geo-Informatics and Space Technology Development Agency
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Mr. Shinichi Mizumoto
Director of Bangkok Office
Japan Aerospace Exploration Agency (JAXA)

Mr. Shinichi Mizumoto is the Director of Japan Aerospace Exploration Agency

(JAXA) Bangkok Office. He promotes international cooperation in space applications

and space technology between JAXA and space or space-related agencies of Asian countries. He also facilitates the
Asia-Pacific Regional Space Agency Forum (APRSAF), the framework for space cooperation in the region and
initiatives of APRSAF such as Sentinel Asia, Space Applications for Environment (SAFE) and STAR Program.
Before the appointment of the Director of JAXA Bangkok Office, Mr. Mizumoto worked for the Ministry of
Education, Culture, Sports, Science and Technology (MEXT) of Japanese Government and promoted Research and
Development of Nanotechnology and Material Sciences, Ocean Science and Technology and so on.

Mr. Mizumoto also worked for the Ministry of Economy, Trade and Industry (MET]I) of Japanese Government and
was in charge of international nuclear energy cooperation and nuclear safety regulations.

Mr. Mizumoto received a Master of Engineering degree in Nuclear Engineering from Kyushu University in 1991.
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Wataru Takeuchi, Ph. D. (Japanese)

Affiliation:
Director, Japan Society for the Promotion of Science (JSPS), Bangkok office

Associate Professor, Institute of Industrial Sciences (11S), The University of Tokyo

Brief Career:

2004- Postdoctoral fellow, I1S, The University of Tokyo

2005- Research Associate, I1S, The University of Tokyo

2007- Assistant Professor, 11S, The University of Tokyo

2007- 2009 Visiting Assistant Professor, Asian Institute of Technology (AIT), Thailand
2010- Associate Professor, 11S, The University of Tokyo

2010- 2012 Director, JSPS Bangkok office

Research interests:
* Remote sensing of environment and disaster
* Sensor web

« Satellite observation network over Asia

Academic Societies & Scientific Organizations:

* American Geophysical Union (AGU)

* Remote Sensing Society of Japan (RSSJ)

* Japan Society of Photogrammetry and Remote Sensing (JSPRS)
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Nitin Kumar Tripathi, PhD

Affiliation:

Coordinator, Remote Sensing and GIS FoS

Director, UNIGIS@AIT Centre

School of Engineering and Technology, Asian Institute of Technology

Brief Career:

1988-1989 Lecturer, MNNIT, Allahabad, India
1989-1999 Asst. Professor, Indian Institute of Technology, Kanpur, India

1999 onwards Assoc. Professor, Asian Institute of Technology

2005 Onwards President, Association of Geoinformation Technology (AgIT)

Research interests:

* Disaster Monitoring and Management

* Positioning Systems (GNSS, IPS)

* Coastal Zone Planning and Management

¢ HealthGIS

Editor:

Editor-in-Chief, International J. of Geoinformatics (2005 Onwards)

Editor, Chemistry and Environment
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Kimiro Meguro, Dr. Eng.

Affiliation:
Director and Professor, International Center for Urban Safety Engineering (ICUS)
Institute of Industrial Sciences (I1S), The University of Tokyo (UT)

Brief Career:

After receiving his Ph D degree from UT in 1991, Dr. Meguro joined UT’s INCEDE (International Center for
Disaster-Mitigation Engineering) as one of the founding members. Dr. Meguro joined ICUS as an Associate
Professor in 2001 and has become Professor and Director in 2004 and 2007, respectively. From 2010, besides ICUS
Director, he has also become Professor of the Center for Integrated Disaster Information Research (CIDIR) at the

Interfaculty Initiative in Information Studies, the University of Tokyo.

Research interests:

Dr. Meguro has wide range of research field in disaster reduction from structural to non-structural measures. As a
specialist of numerical simulation, he has developed several new models by which total behavior of structures
and/or materials from a sound state to a complete discrete state can be simulated. Applying these models, he has
been studying dynamic failure behavior that is highly nonlinear. While in the other field, or as a specialist of
non-structural measures and policy making, he has proposed some important social systems and policies. He has
been working on the human evacuation problems during disaster and he has come out with the idea of a new model
in which large number of people having different characteristics and changes of circumstances of the evacuation
field in case of disaster can be simulated. He is also studying the application of new technologies, like virtual reality,
information technology and/ or GIS/ RS to disaster mitigation issues, for example: Evacuation, Fire-fighting drill,

Risk assessment, Education on disaster, Disaster management manual, etc.
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CHARAT MONGKOLSAWAT DR. Eng
Affiliation
- Associate Professor
Dept. of Computer Science
Fac. of Science
Khon Kean University (KKU)
Khon Kean, Thailand
- President

Remote Sensing and GIS Association of Thailand

Brief Career:
1998-2006, Director, Computer Center, KKU
2001-2008, Director, Regional Center for Space Technology and Geoinformatics, NE. KKU
2000-2007, Director, Geoinformatics Center for Development of Northeast Thailand ,KKU

2000-2004, Member of, Executive board GISTDA

Research Interests:
- Remote Sensing and GIS for Disaster Management, Land Suitability for Crops.
- The Mekong Basin, Northeast Thailand.

- Agroecosystem and Ecosystem Diversity.
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Akiyuki Kawasaki, Dr. (Eng.)

Affiliation:
- Project Associate Professor, International Center for Urban Safety Engineering (ICUS),
Institute of Industrial Sciences (I1S), The University of Tokyo (UT)
- Visiting Faculty, Water Engineering Management, and Coordinator, Regional
Network Office for Urban Safety, School of Engineering and Technology,

Asian Institute of Technology

Brief Career:

After getting his doctoral degree and working at Yokohama National University, Dr. Kawasaki conducted research
at UT, United Nations University, and at Harvard University.

Dr. Kawasaki has over 13 years of experience utilizing GIS for multidisciplinary environmental research while
developing systematic approaches for integrating a wide range of data models, data formats, and research
methodologies into a common GIS computing environment. Using GIS as the main tool, he has been conducting
research on both disaster management, such as landslide and earthquake response, and environmental management,
such as an integrated approach to evaluate the potential impact of precipitation and land-use change on stream flow.

His current main study area is the Mekong River basin.
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