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The Digital Earth Vision

• I believe we need a ‘ Digital Earth’, a multi-resolution, 
three-dimensional representation of the planet, into 
which we can embed vast quantities of geo-referenced 
data.

• a ‘collaboratory’ for research scientists seeking to 
understand the complex interaction between humanity 
and our environment.

• a ‘user interface’ -- a browsable, 3-D version of the 
planet available at various levels of resolution, a rapidly 
growing universe of networked geospatial information, 
and the mechanisms for integrating and displaying 
information from multiple sources.

(Gore,1998)
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Digital Earth History

1999 -1st Inter. Sympo., CAS, Beijing, China, Towards DE
Established “International Steering Committee for ISDE

2001 -2nd Inter. Sympo., New Brunswick, Canada, Beyond Inf. Infra.
2003 -3rd International Symposium, Brno, Czech Rep.                        

DE -- Information Resources for Global Sustainability
2005 -4th International Symposium, March 28-31, Tokyo, Japan

DE as the Global Commons
200?-1st International Society of Digital Earth launched

on May 21, at Beijing
New ISDE kicked off

i.e. from International Symposium on DE
to International Society for DE

2007- 5th International Symposium, June 5-9, San Francisco, USA
Grand challenge Digital Earth 3D visualization Contest
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Media Browser

Near Real time 
Remote Sensing 
Data Processing

Digital Asia : Gateway for Global Security

3D-Geo and Time Browser

Ubiquitous
Computing
Environment

Ontological Crawler

Application Services
By Grid Computing

Social

Natural

Measuring the Real State of the World
Decoding the Earth and Human Evolution
Towards Intersubjectivities
Global Trends Data Resources

EO, SDI
Spatial Statistics

News,
Comments
Web log

Digital Asia Research Centre for Strategic Design, Keio UniversiDigital Asia Research Centre for Strategic Design, Keio Universityty
Academic Frontier Project, Matching Fund Subsidy from MEXT(2004Academic Frontier Project, Matching Fund Subsidy from MEXT(2004--2009)2009)
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Action Plan 1 : Digital Asia (DA) Geospatial Data Portal 
project for data sharing

• To co-ordinate DA node network activities in the area 
of improving access to both global and local EO 
datasets and Geospatial data infrastructure including 
multi-resolution, multi-sensor and multi-date 
environment and socioeconomic data.

• To encourage the use of OGC standards to support the 
interoperability of data services.

• To prototype OGC-based web-services in order to 
generate Guidelines & Lessons learnt Documents to 
assist with the implementation of operational systems.

• To maintain a DA Geospatial Data Portal Web-site
containing links to the OGC-compliant data servers of 
DA node network as well as CEOS members and 
others.
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From Digital Earth Server in Keio

From Organization  A (population)

GPS equipped mobile device registered
Data through Digital Earth Server

From Organization  B (HotSpot FTPserver)

Overlay

Socio-Economic data
Ground Truth,
HotSpot etc.

Satellite
Image

Map 

From Organization  C

From Organization  D

From Organization  E

From Organization  E

From Digital Earth Server in Keio

Retrieving by Space and Time to access Distributed Data Server

??????
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Metadata up-loader user interface.
“This up-loader has metadata editor .”

1. Select your JMP file.
2. Input MapServer’s URL.

3. Input layer names of 
MapServer’s mapfile.

4. Click “upload” button.



Japan Aerospace Exploration Agency

Sample Metadata View of Digital Asia System

Daily MODIS 
Data is registered
Daily MODIS 
Data is registered
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2D Image

3D Image
(View Image on the 
surface of  sphere)

Gateway System Development
for Data Search & View System by Public users 

Category
Selection

Area
Selection

Theme
Selection
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Digital Asia Node Network

• 1. AIT/GISTDA, Thailand
• 2. LAPAN, Indonesia
• 3. Survey Department, Sri Lanka
• 4. Institute of Geography/VAST, Vietnam
• 5. ICIMOD
• 6. UNEP-AP
• 7. Beijing Normal University
• 8. NAMRIA, Philippine 
• ??National University Mongolia
• 10. Fuzho University
• 11. CRISP Singapore
• …..

Keio Univ.provide WebGIS-base 
Platform
30 terminals in 5 years



Japan Aerospace Exploration Agency

At ICIMOD,2006
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Field Survey System for collecting ground truth data
with the PDA (has built-in GPS) and the Digital Camera

• Download background images on the PC from the Digital Earth 
Server.

• Connect PDA to PC, then copy it to PDA with automatic sync.
• Do field survey with PDA and Digital Camera.
• Connect PDA and DC to PC, then copy survey data from it.
• Upload survey data to the Digital Earth Server.

PDA

GPS

Internet

Digital Earth Server
(Web GIS)

Offline 
Sync

Download background 
images

Automatic linking
survey data and DC 
photos

Upload survey data

Digital Camera

Satellite
Images etc.
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Field Server 

Wi-Fi Mesh-network
Web Server

Measurement
Device Control

Sensors (up to 24ch)
 Air temp.
 Humidity
 Solar Radiation, Ultra-Violet
 CO2 concentration
 Soil moisture
 Soil temp.
 Leaf-wetness
 3D Wind-velocity
 3D Acceleration
 3D Magnetic Field

Camera (0.3-8M Pixels)
Solar-cell
LED Lighting
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Framework of Digital Earth
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http://dmss.tksc.jaxa.jp/sentinel/

Sentinel Asia 
Web Site
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Natural Disaster Damages in Asia

Number of Disaster Hazard37%

Asia

Victims
89%                  Risk47.5 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

vulnerability 
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http://http://www.aprsaf.orgwww.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 commenced since  
Oct 2006 by opening its Web site.

(APRSAF: Asia-Pacific Regional Space Agency Forum)
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Philosophy
• APRSAF(Space community) should contribute to disaster management in Asia-Pacific 

region aiming at:
– To construct life first society by ICT and Space technology
– To improve speed and accuracy for disaster preparedness and early warning
– To minimize victims and social economic losses

• Stepwise approach:
– Step1: Utilization of earth observation satellite data for disaster management, which is 

called “Sentinel-Asia Project” (2006-2007)
– Step2: Utilization of satellite communications system besides earth observation satellites 

(2008-2009)
– Step3: Establishment of comprehensive disaster management support system (2010- )

• Best-efforts, Voluntary initiative by participating organizations

Framework
• Cooperation among APRSAF, ADRC, Digital Asia and international organizations
• Joint Project Team(JPT) consists of total 27 organizations including 23 agencies from 

14 countries and 4 international organizations
• JAXA establishes two project offices in Tokyo and Bangkok
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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.

25 Member Countries, 5 Advisor Countries, 1 Observer

Pakistan

ADRC Member Countries

Pakistan as 25th

Member country 
from July 2005
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Main Activities

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

Wildfire monitoring by MODIS and others

Flood monitoring by TRMM and AMSER-E

Capacity building for utilization of satellite images for disaster management
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Overall Flow of Sentinel Asia
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ALOS ALOS Observation RequestObservation Request
We accept ALOS observation request from JPT Member and ADRC Member

Internet 
access

Disaster!!

Sentinel Asia System

Disaster Info. management System

ADRCADRC
Asia Disaster Reduction

Center

ADRC Members
JPT Members

ALOS imagery
Via Sentinel Asia 

Web site

Planning for
ALOS Data 
Observation

ALOS Data
Interpretation

Japan Aerospace Exploration Agency

ALOS Data 
Observation

Receive, Judge theRequest
↓

Submit to JAXA

Joint Project Office Bankok Office
Support your Activities
>New ID &Passward
>How to request ALOS  Obsevation
>How to operate SAS
>Other Q & A

ALOS
Observation

Request

ALOS 
imagery

Question on SAS
& anything about 

Sentinel Asia

Arranged  
Request

answer
arrange report
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35CSIRO (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

Sentinel Asia (MODIS Wildfire Monitoring)

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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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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S haring Data
Various data related to disasters from space and ground
?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 
?Recipitation data for flood monitoring
?On-site digital camera images 

?Social / economic data



Japan Aerospace Exploration Agency

39

Contents

1. What’s “Sentinel-Asia”?
1-1. Background / Philosophy / Framework
1-2. Main Activities
1-3. Information to be provided 
1-4. How it works (Information-sharing Platform)

2. Operation History
3. Future Evolution (STEP2)
4. Relevance to GEO



Japan Aerospace Exploration Agency

40

Geo Web Services
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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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Sentinel Asia Operation Flow
JPT Members
ADRC Members ADRC Space Agency (JAXA, ???)

Activate 
Observation 

Request

Collect and 
Provide Disaster 

Information

Accept Request

Preliminary Judgment 
of Observation

Collect Disaster 
Information and 

Digital Camera Image

JAXA
Asia Branch (Bangkok)

Support for Users

Collect Disaster
Information

Sentinel Asia
Web Site

Disaster Information

Anal?zed Image

GIS

Digital Camera Image

Accept Request

Judgment of 
Observation

Observation by 
Satellites

Process Data

Analysis

Analyzed Image

Web Site e-mail

Tel, Fax

Disaster Information
Disa
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r In
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atio

n

Digita
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age

Processed Image for GIS

: Rapid Response Support

Disaster in 
Asia-Pacific 

region
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Operation History

Emergency Observation by ALOS:

• Dec. 2006?Mudslide at Mt. Mayon, Philippines
activated by IC; observed  by ALOS/AVNIR-2

• Feb. 2007: Flood in Jakarta, Indonesia
activated by SA; observed by ALOS/PULSAR

• March 2007: Earthquake in West Sumatra, Indonesia
activated by SA and IC; observed by ALOS/AVNIR-2(Cloudy)

• March 2007: Earthquake in Noto, Japan
activated by JAXA; observed by ALOS/PRISM/AVNIR-2

• April 2007: Earthquake in Solomon Islands
activated by SA and IC; observed by ALOS/AVNIR-2/PULSAR
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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
Sep.

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

Flood Monitoring
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Introduction of Web site
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Sentinel Asia 
Web Site

http://dmss.tksc.jaxa.jp/sentinel/
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List of Recent Disasters provided by ADRC
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List of Satellite Images and Digital Camera Images concerning disaster area
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Digital camera image of disaster
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Satellite image on GIS
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Enlarged Satellite Image on GIS (Flood in Thailand)
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Satellite Images before and after disaster
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Satellite Image and DEM?SRTM)
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Satellite Image and DEM
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Legend of DEM Data
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Satellite Image and Population Density Data
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Satellite Image and Land Cover Data
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Comparison of different Sensor Images
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Sentinel Asia 
Web Site

http://dmss.tksc.jaxa.jp/sentinel/
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Daily Precipitation Probability

Daily Precipitation
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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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Proposal to Joint Science academies for G8 2008

• We need the Digital Earth , information 
sharing platform for sustainability, energy 
efficiency and climate protection.
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Japan Aerospace Exploration Agency 
Space Applications and Promotion Center

Sentinel Asia Project Office
E-mail : sentinel.asia@jaxa.jp

Thank you for your attention.
Please visit Sentinel Asia  at

http://dmss.tksc.jaxa.jp/sentinel/
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