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������������ Natural Disaster Damages in Asia

�Number of Disaster 37%

Asia

�Victims
89%47.5 Hundred Million

�Economical Damage

World :125 Billion US$

57%

55 Billion US$

World : 8319
3107

Total number during 1975- 2005
quoted from ‘ADRC-Natural Disasters Data Book-2005’
originated in CRED-EMDAT, 2005

44%

�The  Death Toll
1251911

World : 2189116

World : 53.4 Hundred Million
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Sentinel Asia
� Contribution to the Asia-Pacific region for Disaster Management 

Support 

�� Contribution to Global Environment:
Prevention of global warming through Wildfire monitoring
and mitigation

�� Contribution to GEOSS and RESAP(UNESCAP)

� Collaboration with other initiatives:
Int’l Disaster Charter, SPIDER, GEO-Netcast, ASEAN Archive, etc.
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http://www.aprsaf.org/http://www.aprsaf.org/

Sentinel Asia Project  
establishing Disaster Management

Support System

Communication Satellite 
Applications

Earth 
Observation 

Space Education &
AwarenessISS

Working Groups

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
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History

• APRSAF-12, Oct 2005, Kitakyushu, approved the plan to 
initiate the pilot project to contribute to disaster 
management support in the Asia-Pacific region.

• Joint Project Team (JPT) was organized and Sentinel Asia 
was initiated in the meeting in Feb 2006, Hanoi.

• Operations of Sentinel Asia have been started from Oct 
2006.
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Approach

• Stepwise approach by Space community (APRSAF):
Sentinel Asia is the first step as a pilot project in 2006-2007

• Incorporating users (ADRC members, etc.)

• Collaboration with Digital Asia for information sharing platform

• Plan, Implementation and Operation through Joint Project Team 
(JPT)
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Sentinel AsiaSentinel Asia

APRSAF*

Space Community

Satellite Image

Content

Promotion of Utilization

Capacity Building

Web-GIS
Data / Meta Data Management

Information Sharing Platform

Content

Digital Asia

Digital Earth / Web-GIS
Community

Digital Map
Social / Economic Data
Satellite Image

Disaster Reduction Community

Disaster Information

Content

Utilization (User)

ADRC**
Member Countries

Framework of Sentinel Asia

UN / ESCAP���� UN / OOSA
ASEAN    AIT    etc.

International Community

International Cooperation

** Asian Disaster 
Reduction Center

Joint Project Team (JPT)
Join Project Team consists of total 52 organizations 
including 45 agencies from �� countries and 7 
international organizations as of January 2007

* Asian Disaster 
Reduction Center

* Asian-Pacific Regional
Space Agency Forum
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�Implement Various Projects in cooperation with UN/ISDR, UN/OCHA, UNESCO,
UNU, WMO, UN/ESCAP, etc.

��������Member Countries, ���� Advisor Countries, ���� Observer

Pakistan

ADRC Member Countries
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Interoperable
Data Services

Keio����University

Digital Earth Server

Overlay

Data Processing

Display

Retrieval
External

Information

Metadata
managementUser Interface

Interoperability in Digital Asia

Web-GIS

User

Internal Core
Data Base

External Distributed
Database

�� ��

OGC WMS/WCS/WFS*)

External Distributed
Database

�� ��

OGC WMS/WCS/WFS)

���

�������� Digital Asia

External Distributed
Database

�� ��

OGC WMS/WCS/WFS*)

Internet
Web-GIS

Dispersed Data Servers
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Overall Flow of Sentinel Asia
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Main Activities

Emergency observation in case of major disasters by ALOS and others
To accepts observation requests from ADRC members and space-related JPT members

Wildfire monitoring by MODIS, ALOS, etc.

Flood monitoring by TRMM , AMSER-E, ALOS, etc.

Capacity building for utilization of satellite images for disaster management
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������������������������ Content (Sharing Data)

� Disaster information in the Asia-Pacific region provided by 
ADRC 

� Digital maps data
� A millionth digital map stored in Digital Earth server 
� Fine regional digital maps 

� Satellite images of disaster area before and after disaster

� Satellite image products

�MODIS data for wildfire monitoring 
� On-site digital camera images 

� Regional social / economic data
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List of Recent Disasters provided by ADRC
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Photos of disaster
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Satellite images before and after disaster
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Satellite images and Land Cover Data
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Satellite images before and after disaster
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2005 2006 2007 2008

Sentinel Asia Milestones

Sentinel Asia 
Disaster Management

Support System (STEP2)

APRSAF-13APRSAF-12 APRSAF-14

JPT#1 JPT#2 JPT#3 JPT#4

Digital Asia System
(by Keio Univ.)

update / maintenance

ALOS Rapid Response System

(by JAXA, Keio Univ., ADRC)

Sentinel Asia System

Emergency Observation by ALOS

Wildfire Monitoring

In Tokyo In Bangkok

APRSAF / JPT

Information 
Sharing Platform

Operation

JAXA Project Office

Operations Start

����������	�
�������������	�
�������������	�
�������������	�
���

13-15 March 
in Singapore
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JAXA Vision of  a Disaster Management Support System
in the Asia-Pacific Region 

Very large mobile 
communication satellite

Residents in disaster areas

Information center

Providing services directly to personal 
terminals in disaster areas

Disaster 
monitoring

Data collection
Information 
delivering to 

personal terminals

Ultra high-speed 
communication 

satellite

Earth observation 
satellites

Positioning 
Satellites

Ground observation network
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Sentinel Asia Flood Working Group

• Flood Working Group has been organized:
Leader is Mr. K. Fukami of ICHARM

• Purpose
��Contribution to flood disaster management in the Asia-

Pacific
region by space, GIS and information technology

• Main Activities
�Monitoring of Heavy Rainfall and Flood Inundation Area
�Precipitation and Flood Inundation on Web GIS
�Flood Alert for Specific River Basins
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Sentinel Asia Flood Monitoring

Sentinel
Asia
- Social Economic Data
- Map Data

� Monitoring of 
Heavy Rainfall and
Flood Inundation
Area

� Precipitation and 
Flood Inundation
on Web GIS

� Flood Alert for
Specific River 
Basins

Rainfall
Monitoring

&
Flood

Forecasting

Flood
Detection

&
Situation
Analysis

Observation Processing Integration

Rainfall
Measurement
by Satellite

� Rainfall
Data

� Land
Image

� Precipitation
Map

� Heavy Rainfall
Information

� Flood Forecasting
Information

� Flood 
Inundation 
Map

Downscaling
in Time and 
Space

Image
Analysis

Land
Observation
by Satellite

Disaster 
Management 
Organizations

Residents in 
Flood-prone 

Area

� Planning

� Warning

� Evacuation

� Rescue

�

Remediation

Users

TRMM, GPM, AMSR-E...

ALOS, MODIS, AMSR-E....

GFAS*, IFAS**...

JAXA, ICHARM, 
Dartmouth University...

*GFAS  : Global Flood Alert System (by IFNet)
**IFAS   : Integrated Flood Analysis System (by ICHARM)
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Sentinel Asia Wildfire Monitoring
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Wildfire Working Group has been organized: 
Leader is Prof. M. Fukuda of Hokkaido Univ.

Purpose
� Regional contribution to the Asia-Pacific region
�Global contribution to prevention of global warming 

Main Activities
���Establishment and improvement of early Wildfire Detection 
based   

on   MODIS data
�To provide hot spot information and satellite images on Web-GIS
�Development of Wildfire expansion forecasting
�Serving value-added information to Forest Fire Control Agency
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24CSIRO (Australia)

CRISP (Singapore)

AIT/Tokyo Univ. (Thailand)

Hokkaido Univ.�Japan)

Overlaid Image

Map

Base Location

Corps Location

Wildfire Location

Integration by Digital Asia Web-GIS interface
(Keio Univ.)

Wildfire map of Asia

Satellite observation network

����
�����	
����������
� �
������
���
���

Main�Activities
�Establishment and Improvement of Early Wildfire 
Detection based on MODIS 
�Development of Wildfire Expansion Forecasting
�Serving Value-Added Information to Forest
Fire Control Agency
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Task of Wild Fire Working GroupTask of Wild Fire Working Group

Fire Warning  (Fire Danger Warning)
Early Fire Detection 
Forecasting Fire Expansion 
Early Fire Control 
Full Suppression 
Restoration of damaged forest

Satellite 
Information
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Sentinel Asia Wild Fire Working GroupSentinel Asia Wild Fire Working Group
Hot Spot Detection Algorithm Validation Hot Spot Detection Algorithm Validation 
Campaign Campaign ����������������Oct.1Oct.1--Oct.31 Oct.31 

Comparison between results of 
detections by three MODIS Receiving 
Stations 

Comparison between ground truth data 
and hot spot data

Comparison between NASA Algorithm 
and  NEW Algorithm  



Japan Aerospace Exploration Agency

27

�
�
�
�
�
��
�
��



�

�
�
�

�
�
��
�
�
�

Mean value in early 2000’s

Observed value at field station Drought  
2006

Month

2006 El   Nino2006 El   Nino��������
EventEvent
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Received Hotspots
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Time series of Hotspots



Japan Aerospace Exploration Agency

32

7 Oct 2006 Hotspots on MODIS
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5 Oct 2006 MODIS Hotspots and 6 Oct AVNIR-2
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