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Framework document was adopted:
This set out nine societal benefit topics to be derived through 
Global Earth Observation System of Systems, GEOSS.

Nine Societal Benefit Topics

1. Reduction and Prevention of Disasters
2. Human Health 
3. Energy Management
4. Climate Change
5. Water Management
6. Weather Forecasting
7. Ecosystem
8. Agriculture
9. Biodiversity



The 2nd World Conference on Disaster Reduction 
(Kobe, Hyogo, Japan, 18 to 22 January 2005)
More than 4000 participants
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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

The 13th Session of APRSAF (APRSAF-13)
22-24 Nov. 2006 in Jakarta Indonesia



Serious Damages in Asia (attacked by Natural Disaster)  

Number of Disaster
0% 100%

38%

All Asia

Victims 0% 100%

2.1 Hundred Million 91%
1.9 Hundred Million 

Economical Damage
0% 100%

96 Billion US$ 71%
68 Billion US$

ADRC

242
92

Average of total loss during 1995 To 1999

Sumatra Tsunami Victims
221,856 peoples



Tsunami History in Indonesia
Almost big Tsunami has occurred at the trench line in Indian Ocean by 

the stress of plates motions

1917
15.000 killed

1815
10.000 killed

1883
36.000 killed

2004
221,856* killed

1996
9 killed

1994
238 killed

1992
1.000 killed

*165,869 Indonesian



Tsunami (CReSOS simulation)
Diffusion of Aceh Tsunami in Indean Ocean

Time

from the beginning of earthquake to 3 hour



Banda Aceh from Space : 2004/6/23
(before the tsunami)

QuickBird



Banda Aceh from Space :  2004/12/26 
(Just before the Tsunami attacked)

QuickBird



Banda Aceh from Space : 2004/6/23 
(before the Tsunami)

QuickBird



Banda Aceh from Space : 2004/12/28 
(after the Tsunami)

QuickBird



Damage of Bridge and Road in Aceh Province :  Combined picture by SPOT, 
QuickBird and LANDSAT (Red-colored shows destroyed area)



STEP 1: Establishment of Sentinel Asia (2006 - 2007)

Residents in disaster areas

Rescue

Refuge

Warning

Observation System

Information Sharing Platform 

Data

Data

Disaster 
Management 

Agencies

Disaster Prevention

Capacity Building 

ALOS Rapid Response System

JAXA, AIT, Keio Univ.

JAXA, ADRC

JAXA, AIT
Archive Data Observation Data

JAXA, MODIS stations

Digital Asia
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SentinelSentinel--AsiaAsia

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 
Project

UN / ESCAP UN / OOSA
ASEAN         AIT

International Community

International Cooperation

** Asian Disaster 
Reduction Center

Joint Project Team (JPT)
Join Project Team, consists of total 27 organizations 
including 23 agencies from 14 countries and 4 
international organizations as of Feb. 2006.

Best-efforts, voluntary initiative by participating organizations

* 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.

25 Member Countries, 5 Advisor Countries, 1 Observer

Pakistan

ADRC Member Countries
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Wildfire Working Group

Data Provider Nodes

Local Service Provider Nodes
(User Nodes)

Research and Training Nodes

Technical Implementation Team

Flood Working Group

Secretariat

(To provide earth observation satellite image)

(To promote utilization of satellite image for local 
disaster organizations)

(Capacity building and development of new products)

(To support data providers for their implementation 
and operation of Digital Asia server and to 
establish Implementation Plan (IP) )

APRSAF

Digital Asia

(JAXA Project Office in Tokyo and Bangkok)

Space Community

Disaster Reduction
Community

Digital Earth / Web-GIS
Community

ADRC
Member Countries

UN/ESCAP  UN/OOSA
ASEAN       AIT

Sentinel-Asia
JPT

International Community

Structure of Sentinel-
Asia Project



Sentinel Asia Concept of Operations

Web 
Server

Research Nodes
(e.g. Keio Univ.)

Project Team
•Implementation Support

• Capacity Building (via. AIT)
•Architecture Advice

•Interoperability Standards  

MACRES
(Malaysia)

JAXA
(Japan) 

GA/CSIRO
(Australia)

CRISP
(Singapore)

GISTDA
(Thailand)

LAPAN
(Indonesia)

ADRC
(Japan)

Web Server

“User NODE”

Web Server

UN 
ESCAP

Web Server

“User NODE”

Web Server

AIT
(Thailand)

Keio Univ.
(Japan)

MARD
(Vietnam)

User

User

User User

“User NODE” Data-Provider
NODE

User User
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Overall Flow of Sentinel-Asia
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Emergency Observation Request 
for Major DisastersJAXA accepts ALOS observation request from ADRC member countries through ADRC

Asian Disaster
Management
Agencies
25 ADRC member
countries

ADRC
(Asian Disaster Reduction Center)

Order Desk

ADRC disaster information

Internet access
Disaster info management

Satellite
image
request

GIS service(public)
Using satellite images

ALOS data

On-line satellite data
provision(specific users)

JAXA

Observation Planning

ALOS observation

Disaster!!

Digital Asia info
sharing platform

other agencies'
satellites

(in the future)



Expand to whole Asia

CRISP (Singapore)

Observation network

CSIRO (Australia) MODIS data reception
Forest fire map generation

WebGIS datasets
(Digital Asia)

>>Involve participating agencies
>>Expanding another disasters

AIT/Tokyo Univ. (Thailand)

MODIS forest fire (hot spot) watch



Now castNow cast forecastforecast⇒

IFNetIFNet member agenciesmember agencies

DisasterDisaster
authoritiesauthorities

GPMGPM
(Global Precipitation(Global Precipitation
Measurement) Measurement) 

Data processingData processing
(NASA, JAXA)(NASA, JAXA)

Satellite based
3H precipitation map

Global Flood Alert System
(GFAS-1)

Alert

Satellite based flood alert system
IFNet : International Flood Network



ALOS : High resolution Earth Observation Satellite

JAXA



ADRCADRC Partners
JAXA

Request data

Accept request

Observation
re-planning

DISASTERDISASTER！！

Observation/
Data acquisition

GIS info. service

Internet access

ADRC archive info.

Thick nodes data

Disaster data/
information

WebGIS
Digital Asia

Info. Management & 
distribution

Value added data
Processing service

ALOS Disaster information service
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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)

(*)

(*) Sentinel-Asia Data Provider
Nodes are included here.
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Overlay

From Organization E

From Organization F

From Organization C

From Organization D

From Digital Earth Server in Keio

From Organization A (population)

GPS Equipped mobile device registered
Data through Digital Earth Server

From Organization B (HotSpot FTP Server)Social / Economic Data
Ground Truth,

HotSpot etc.

Satellite Image

Map From Digital Earth Server in Keio

Retrieving by Space and Time

Overlay Processing of Digital 
Asia
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Interoperability Mechanism 
of the DAN

Digital Earth Server
@ KEIO University

Digital Earth Server
@ KEIO University

Client BClient B

Digital Earth Viewer
(Web browser)

Digital Earth Viewer
(Web browser)

MetadataMetadata

Server AServer A

Minnesota
Map Server
Minnesota
Map Server

Server BServer B

Minnesota
Map Server
Minnesota
Map Server

Client AClient A

Any Generic Viewer
(supported OGC I/F)

Any Generic Viewer
(supported OGC I/F)

Vectors,
DEM, …
Vectors,
DEM, …

ImagesImages

Application ServicesApplication Services

Open Application Interface (Java/JavaScript)Open Application Interface (Java/JavaScript)

Core GIS ServiceCore GIS Service

OGC Interfaces (WMS/WCS)OGC Interfaces (WMS/WCS)

Catalog ServiceCatalog Service

can aggregate the 
contents of several 
distinct WMSes into 
one service and behaves 
like a WMS to other 
clients.

Cascading WMS (CWMS)

server’s l
ocation
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GIS engine

Special 
Format

Evolution of GIS SoftwareEvolution of GIS Software

Standalone

Client

Application

Client Server

GIS engine

DB
Oracle etc.

Client

Application

SQL Interface

Other DB

GIS engine WebGIS
engine

Special DB

Client
Client

WW Web

Software
Client

Software

Interoperable Web

WebGIS
engine

Other DB

Client

Application

Client

・・・

・Distributed Server
・Multi services
・Ajax

ASP

Application Application ・・・

Standard by OGC, ISO

GIS library DB

WEB-Services

Other 
Service

Browser
Plug in
Ajax

WMS

XML

Client

Software
Client

Software

Interoperability
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Where did the disaster occur?

Latest disasters are shown on the list 
and its positions are located on the map.
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The disaster full details of the volcano eruption 
in Indonesia.

The comments of this disaster.

Photographs of a digital 
camera and its shot locations.

Observed satellite images 
and its locations.

Requested observations of 
satellite images and its locations.
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The satellite image can be overlaid with 
the map.

You can zoom up and down to desired 
scale using slider.

You can scroll this map to desired 
position with drag operation.
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You can use many kind (layers) of maps 
with overlay.

You can overlay any layers on the 
satellite image.

You can get original satellite image from 
FTP server.
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Photograph details

Copyright© Arakida, ADRC
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Google changes Everything ; Google Maps & EarthGoogle changes Everything ; Google Maps & Earth


