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1    SCOPE 
 
This document defines the implementation plan of the Sentinel Asia (SA) Step3. The 

document structure of Sentinel Asia Step3 is as follows: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Terms of Reference on the Joint Project Team for 

Sentinel Asia Step3 (Step3 TOR) 

Sentinel Asia Step3 

Implementation Plan (Step3 IP) 

Procedure of Emergency Observation 

・Procedure of Emergency Observation Request (EOR Procedure) 

・Procedure of Data Provider Node (DPN Procedure) 

・Procedure of Data Analysis Node (DAN Procedure) 
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2    BACKGROUND AND HISTORY 
 

Over the past decades, Asia has been seriously damaged by a number of large-scale 

natural disasters. The effects of these disasters are compounded by the high population 

level (close to three billion). Disasters occurring in Asia comprise 39 percent of the 

worldwide total. The region has sustained 53 percent of global fatalities and is home to 88 

percent of the total people affected by such disasters as shown in Figure 2-1. 

 
Figure 2-1. Natural disaster damages in Asia, 1975-2011. Source: ‘ADRC-Natural Disasters Data 

Book-2011’ originated in EM-DAT: The OFDA/CRED International Disaster Database – 

www.emdat.be, Université Catholique de Louvain, Brussels (Belgium)  

 

In view of these circumstances, the Asia-Pacific Regional Space Agency Forum 

(APRSAF) proposed Sentinel Asia in November 2004 when it was realized that the rapid 

technological advances in the region could confer life-saving benefits if data could be 

delivered more quickly via the Internet as easily interpreted disaster-related information. 

APRSAF itself was established in 1993, in response to a 1992 declaration adopted by the 

Asia-Pacific International Space Year Conference (APIC) to enhance the development of 

each country’s space program and to exchange views toward future cooperation in space 

activities in the Asia-Pacific region. It was originally designed to provide opportunities 

for regional space agencies and associated governmental bodies to exchange technical 

views, opinions, and information on national space programs and space resources. 

SA is not designed to replace already active efforts by many of our regional agencies 

aimed at delivering information to emergency services. Rather, it intends to expand such 

efforts and make relevant data available to all countries and many more people in the 

region, in particular those in countries that do not own their own satellite reception 

facilities. Through such a backbone, information about disasters could begin to be 

delivered more efficiently through the world-wide-web, beyond national borders, in 

real-time or near real-time, and used as early-warning, or as post-disaster information by 

various countries and relevant end-user agencies.  

http://www.emdat.be/
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So, the decision was made soon after the Indian Ocean tsunami disaster to fast-track 

this project and complement current space and ground infrastructure in the region with a 

fast distribution system of disaster-related earth observation information to relevant 

agencies and the general public throughout the region. The technical concept was 

finalized at a meeting in May 2005 in Kuala Lumpur, hosted by the Malaysian Center for 

Remote Sensing (MACRES), and was promptly approved as a project for rapid 

implementation by the APRSAF-12 Plenary held in Kitakyushu, Japan, in October 2005, 

with the adoption of the following recommendations: 

 To strengthen international cooperation to take concrete actions toward the 

establishment of a disaster risk management system within the framework of 

APRSAF, recognizing the timeliness of establishing such a system, with the 

participation of as many entities as possible, such as space agencies, disaster 

management agencies, as well as relevant regional and international entities; 

 To take concrete steps toward the establishment of the above disaster risk 

management system, and as the first step, to implement the “Sentinel Asia” pilot 

project through the formation of the joint project team at the earliest possible date 

in order to refine the details of project implementation. 

 

As a result, the 1
st
 Joint Project Team (JPT) meeting of Sentinel Asia Step1 was held 

in February 2006, in Hanoi, Vietnam, hosted by the Vietnamese Academy of Science and 

Technology (VAST), and Sentinel Asia Step1 was launched. 
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3    DESCRIPTION OF SENTINEL ASIA 

 

The Sentinel Asia (SA) initiative is a collaboration between space agencies and disaster 

management agencies, applying remote sensing and Web-GIS technologies to assist 

disaster management in the Asia-Pacific region. It aims to: 

 Improve safety in society by ICT and space technology 

 Improve the speed and accuracy of disaster preparedness and early warning 

systems 

 Minimize the number of victims and social/economic losses. 

SA is a voluntary and best-efforts-based initiative led by the APRSAF to share 

disaster information in near real-time across the Asia-Pacific region, using primarily the 

Web-GIS platform (http://sentinel.tksc.jaxa.jp/), collaboratively managed by space 

agencies and disaster management agencies. SA and its philosophy can be summarized as 

follows: 

• An initiative proposed and supported by the APRSAF 

• A contribution on the part of the space community (APRSAF) to disaster 

management in the Asia-Pacific region by applying space and ICT technologies 

• A collaboration between space agencies and disaster management agencies 

• A voluntary initiative undertaken by participating organizations for humanitarian 

purposes  

 

3.1   FRAMEWORK  

SA’s framework under APRSAF in terms of meeting hierarchy is shown in Figure 3.1-1. 

 

 

 
Figure 3.1-1 Meeting hierarchy of Sentinel Asia 

 

 

 

http://sentinel.tksc.jaxa.jp/
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(1) Joint Project Team (JPT) 

SA promotes cooperation amongst the space community (APRSAF), the disaster 

management community (Asian Disaster Reduction Center (ADRC) and its member 

countries), and the international community (UN ESCAP, UN OOSA, ASEAN, Asian 

Institute of Technology (AIT), etc.). 

To support the implementation of the SA project, a Joint Project Team (JPT) was 

organized. Membership in the JPT is open to all APRSAF member countries, disaster 

management organizations, and regional/international organizations that are prepared to 

contribute their experiences and technical capabilities and that wish to participate in 

technical aspects of disaster information-sharing activities. An organization wishing to 

participate in the JPT shall express its intention by sending a formal letter to the JPT 

secretariat as defined per the Step3 TOR (Item 6 Accession). 

 

(2) Data Provider Node (DPN) 

The DPN member shall provide its own satellite data to the Data Analysis Node (DAN) 

described below at the request of a JPT member or ADRC member to the extent permitted 

by the data policy of each DPN when a disaster occurs. The Japan Aerospace Exploration 

Agency (JAXA), the Indian Space Research Organisation (ISRO), the Korea Aerospace 

Research Institute (KARI), the Geo-Informatics and Space Technology Development 

Agency (GISTDA), the National Applied Research Laboratories (NARL), and the Center 

for Remote Imaging, Sensing and Processing (CRISP) National University of Singapore 

are all members of the DPN. 

 

(3) Data Analysis Node (DAN) 

A new framework of satellite data analysis in Step2, the Data Analysis Node (DAN) of 

Sentinel Asia, has been organized to provide analyzed images and easily comprehensible 

interpretations of available images. In the case of emergency observation, the DAN 

members analyze the satellite data (raw data in principle) provided by the DPN, together 

with their own data, such as local maps, and make value-added products. AIT is working 

as a principal DAN (P-DAN) to manage the group’s data analysis activities. 

 

(4) Working Group (WG) 

To accelerate the utilization of satellite-derived products related to disasters by end-users, 

working groups have been set up in the framework of Sentinel Asia. Working groups 

focus on specific disasters such as wildfires, floods, glacial lake outburst floods (GLOFs), 

and tsunamis, and include specialists and researchers in each field.  

 

3.2   ACTIVITY 

The main activities of Sentinel Asia are shown in Figure 3.2-1. In Step1 (see Section 3.4) 

SA has focused on the response phase, and has expanded its activity gradually to cover the 
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entire disaster management cycle. Pre-disaster monitoring in the mitigation and 

preparedness phase and recovery support in the recovery phase are under discussion. 

Detailed activities are described in Chapter 4. 

 

 
Figure 3.2-1. Main activities of Sentinel Asia 

 

 

3.3   APPROACH 

A step-by-step approach for the implementation of Sentinel Asia was adopted as follows: 

Step1: Implementation of the backbone Sentinel Asia data dissemination system as a 

 pilot project, to showcase the value and impact of technology using standard  

 internet dissemination systems (2006-2007)  

Step2: Expansion of the dissemination backbone with new satellite communication 

systems, and enhancement of activities based on experiences in Step1 and new  

 requirements (2008-2012) 

Step3: Establishment of a comprehensive disaster management support system (2013  

onwards) 

 

        
Figure 3.3-1 Step-by step approach of Sentinel Asia 
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3.4   SENTINEL ASIA STEP1 
The Sentinel Asia website has operated since October 2006. It has served as a good 
demonstrator project to share disaster-related information obtained by several Earth 

observation satellites, such as Advanced Land Observing Satellite (ALOS), Indian 

Remote Sensing Satellites (IRS), Multi-functional Transport Satellite 1R (MTSAT-1R), 

Terra and Aqua, using primarily the Digital Asia (Web-GIS) platform provided by Keio 

University. It has demonstrated recent advances in web-mapping technologies and ICT 

systems. At the same time, some difficulties have appeared, and these need greater 

attention and more work to resolve. 

As a result, lessons learned from Step2 were obtained as follows: 

(1) Data Transmission 

It was found that there were narrow-band areas in Asia where it is hard to see information 

via the Internet, particularly Web-GIS. 

 

 
Figure 3.4-1 Concept of Sentinel Asia Step1 

 

(2) Value-added Information 

Users of disaster management organizations request easily comprehensible 

interpretations from satellite images rather than raw satellite data, while users of space 

agencies and institutes request GeoTIFF data and/or raw data for their analysis. 

 

(3) Robust and User-friendly Information-sharing Platform 

The single construction of the Step1 website server has caused the suspension of 

operations several times due to server maintenance and so on. A more robust and 

user-friendly website system is required. 

 

(4) Human Network 

A good human network between the space and disaster management communities has 

been recognized to be the foundation of the project.  

 

 

3.5   SENTINEL ASIA STEP2 
At APRSAF-14 held in Bangalore, India, in November 2007, the following 

recommendations on the SA were adopted: 
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 A declaration that the efforts of the current JPT have led to the successful 

completion of the Sentinel Asia pilot project. This pilot project has successfully 

shared disaster-related information obtained by several Earth observation 

satellites, especially those of JAXA and ISRO, along with training and technical 

support. 

 A declaration of the launch of the next phase of Sentinel Asia, running from 2008 

to 2012, with the goal of expanding utilization of disaster-related information, 

including environmental changes, together with expanding the number of SA 

member countries and international organizations. Increasing the number of Earth 

observation satellites from the Korea Aerospace Research Institute (KARI), the 

Geo-Informatics and Space Technology Development Agency (GISTDA) of 

Thailand, and some other entities, as well as satellite communication. 

 An agreement to establish the new JPT to implement the second phase of Sentinel 

Asia early next year, as part of which JAXA will serve as secretariat. 

 

In response to the APRSAF-14 recommendations, the JPT meeting was held in Kobe, 

Japan, in June 2008, and Sentinel Asia Step2 was initiated with the following concept: 

 To serve as a contribution from the space community (APRSAF) to disaster 

management in the Asia-Pacific region 

 To promote the utilization of disaster-related information obtained by space and 

remote sensing technology in order to mitigate and prevent damage caused by 

natural disasters 

 To strengthen and succeed Step1, considering the findings and achievements of 

Step1 and users’ needs 

 To be a voluntary initiative, activated through the new JPT 

 To run as a 5-year project, from 2008 through to 2012 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 Figure 3.5-1. Concept of Sentinel Asia Step2 
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According to the SA Step2 concept, the original program is enhanced and expanded as 

follows: 

(1) Participation of various satellites 

In addition to Step1’s Earth observation satellites such as ALOS of JAXA and IRS of 

ISRO, new Earth observation satellites, such as the Korean Multi-purpose Satellite-1 

(KOMPSAT-1) of the KARI, Thai Earth Observation System (THEOS) of the GISTDA of 

Thailand, FORMOSAT-2 of the National Applied Research Laboratories (NARL) of 

Taiwan, and XSAT of CRISP, have all joined. These organizations comprise the Data 

Provider Node (DPN) of Sentinel Asia, and these satellites are called the “Sentinel Asia 

Constellation.” Multi-functional Transport Satellite-2 (MTSAT-2) of JMA and 

communications satellites, such as the wideband Internetworking Engineering Test and 

Demonstration Satellite (WINDS) of JAXA, have also joined. Furthermore, formal 

collaboration with the International Disaster Charter began in 2010, and ADRC can 

escalate Sentinel Asia’s emergency observation request for major disasters to the 

International Disaster Charter in order to increase available satellite resources to observe 

disaster-affected areas. 

 

(2)  Improvement of accessibility to information 

In addition to information sharing via the Internet in Step1, information transmission to 

facilitate access to disaster-related information using WINDS satellite communications 

has been introduced. Twelve regional servers with WINDS terminals mirroring the 

central server in Japan have been set up as shown in Figure 4.1.2-3 in Bangkok, Thailand, 

and Manila, the Philippines, among other sites. Any of those servers can be accessed by 

users for the purpose of viewing the Sentinel Asia website or downloading data. In the 

case of a disaster, large volumes of satellite imagery can be distributed using WINDS 

satellite communications and the Internet to organizations handling emergency situations, 

as well as organizations analyzing satellite imagery (the DAN in Section 3.1). 

 

(3)  Information-sharing platform 

A new Step2 information-sharing platform (http://sentinel.tksc.jaxa.jp/) has been 

developed by JAXA. This is a Web-GIS with centralized data at JAXA in Japan, while the 

Step1 information-sharing platform was constructed using Digital Asia Web-GIS of Keio 

University, with dispersed data at each data provider. Step2 platform is a robust system 

with redundant construction and centralized data management at JAXA. It has also a 

function that limits users from viewing data according to the data policy of the data 

provider. 

 

(4)  Value-added information 

A new framework of satellite data analysis, the Data Analysis Node (DAN) of Sentinel 

Asia, has been organized to provide analyzed images and easily comprehensible 

interpretations of original satellite images. In the case of emergency observation, the 

DAN members analyze the satellite data (principally raw data) provided by the DPN 

http://sentinel.tksc.jaxa.jp/
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together with their own data, such as local maps, and make value-added products.  

 

 

 3.6   SENTINEL ASIA STEP3 

At APRSAF-19 held in Kuala Lumpur in December 2012, recommendations on Sentinel 

Asia were adopted as follows: 

 Declare the successful completion of Sentinel Asia Step2, in recognition of 

achieving the goals of: securing the participation of satellites such as 

KOMPSAT-1 (KARI), THEOS (GISTDA), FORMOSAT-2 (NARL), XSAT 

(CRISP) in addition to ALOS (JAXA) and IRS (ISRO) in Step1; utilizing WINDS 

satellite communications to improve information accessibility; organizing a new 

framework “Data Analysis Node (DAN)” to provide value-added products; 

initiating new Glacial Lake Outburst Flood (GLOF) and Tsunami Working 

Groups, in addition to the Wildfire and Flood Working Groups in Step1; and 

collaborating with the International Charter beginning in October 2010. 

 Declare the launch of the final phase of Sentinel Asia in 2013, with the goal of 

expanding SA’s activities to cover the entire disaster management cycle—the 

mitigation/preparedness phase, response phase and recovery phase—and utilizing 

many and varied satellites, such as earth observation, communication and 

navigation satellites, with further operational collaboration and human 

networking by the Joint Project Team. 

 

The SA Step3 has the following concept, based on experiences in Step2 and user 

requirements as shown in Figure 3.6-1: 

 A basic continuation of Step2’s activities 

 Expansion from response (in Step1 and Step2) to cover the 

mitigation/preparedness and recovery phases in the disaster management cycle 

(see Figure 3.2-1) 

 Participation of various satellites: earth observation satellites, communication 

satellites, and navigation satellites 

 Further collaboration for operation 

 Further utilization of human networking through capacity building and outreach 
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Figure 3.6-1. Concept of Sentinel Asia Step3 
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4    IMPLEMENTATION PLAN OF SENTINEL ASIA STEP3 
 

4.1   PROJECT MANAGEMENT 

4.1.1  JPT SECRETARIAT 

4.1.1.1  ACTIVITIES UNDERWAY 

JAXA has been working as the JPT secretariat and continues to hold this role until the 

rotation mechanism starts. 

The JTP secretariat bears the responsibility for promoting SA by taking a leading role 

regarding the following matters: 

(1) Liaising and coordinating with JPT members and relevant people by e-mail, phone, 

and fax about:  

 JPT membership inquiries by applicants 

 approvals of JPT/DPN/DAN applications 

 announcements of various meetings, such as JPT meetings, SA System Operation 

Training, and WG meetings 

 the publication of a monthly e-mail newsletter  

 the monthly e-mail report detailing emergency observation requests to the 

International Charter;  

(2) Providing an SA website help desk function for JPT members, relevant others, and the 

general public by e-mail, phone, and fax;  

(3) Managing the JPT, including: 

 maintenance of JPT members’ POC information  

 maintenance of JPT and ADRC member IDs and PWs for the SA website; 

(4) Holding a JPT meeting once a year in collaboration with a hosting organization by:  

 bearing necessary convention expenses, such as venue costs, lunch/coffee 

break/reception costs 

 inviting some participants from developing countries and universities by bearing 

their travel expenses; 

(5) Holding a DPN meeting twice a year; one on the occasion of the JPT meeting and 

another between JPTMs; 

(6) Holding a monthly secretariat meeting with JAXA, ADRC, AIT and others by 

teleconference/TV conference;  

(7) Reporting SA activities to the APRSAF plenary session on behalf of SA JPT to ask 

support from, and aid the decisions of, APRSAF;  

(8) Promoting outreach activities, e.g., participating in international workshop/conference 

on behalf of SA  

 

4.1.1.2  UNDER DISCUSSION 

In SA Step3, the JPT secretariat is assumed by DPN members to rotate every year or every 

half year with the support of JAXA. 
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4.1.2  DATA SHARING/DISSEMINATION SYSTEM 

4.1.2.1  ACTIVITIES UNDERWAY 

A new Step2 information-sharing platform (http://sentinel.tksc.jaxa.jp/) has been 

developed and operated by JAXA. This is a Web-GIS with centralized data at JAXA in 

Japan, whereas the Step1 information-sharing platform was constructed using Digital 

Asia Web-GIS of Keio University with dispersed data at each data provider. The Step2 

platform is a robust system with redundant construction and centralized data management 

at JAXA. It functions to share information and data on Web-GIS and to disseminate data 

to regional servers by Internet and WINDS satellite communications. It also has a secure 

access control function to limit users from viewing data according to the data policies of 

the data providers. 

 

 
Figure 4.1.2-1. Information sharing via Sentinel Asia Step2 System 

 

Data and information sharing through this system is illustrated in Figure 4.1.2-1. In 

addition to information sharing via the Internet, information transmission to facilitate 

access to disaster-related information using WINDS satellite communications has been 

introduced, as shown in Figure 4.1.2-2. Regional servers mirroring the central server in 

Japan have been set up as shown in Figure 4.1.2-3. Any of those servers can be accessed 

by users for the purpose of viewing the Sentinel Asia website or downloading data. In the 

case of a disaster, large volumes of satellite imagery can be distributed using WINDS 

satellite communications and the Internet to organizations handling emergency situations, 

as well as organizations analyzing satellite imagery. 

 

4.1.2.2  UNDER DISCUSSION 

The Step2 system will continue to be available in Step3 for the foreseeable future and will 

be maintained by JAXA. 

http://sentinel.tksc.jaxa.jp/
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Figure 4.1.2-2. Concept of data dissemination using WINDS satellite communications 

 

 

    
Figure 4.1.2-3. Regional servers of Sentinel Asia Step2 system 
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4.1.3  COLLABORATION WITH OTHER INITIATIVES 

4.1.3.1  ACTIVITIES UNDERWAY 

Sentinel Asia is collaborating with other initiatives as follows: 

(1) UNESCAP 

In support of the JPTM and Sentinel Asia, UNESCAP will strive to coordinate the works 

of regional initiatives, to create synergies and identify gaps towards the promotion of 

space applications and relevant projects for disaster risk reduction and sustainable 

development, especially through the Regional Space Applications Programme. 

 

(2) GEO 

Sentinel Asia is registered as a GEOSS component. 

 

(3) International Disaster Charter 

Collaboration with the International Disaster Charter has been ongoing since 2010, and 

ADRC can forward Sentinel Asia’s emergency observation request for major disasters to 

the International Disaster Charter in order to increase the satellite resources to observe 

disaster-affected areas. 

 

 

4.1.3.2  UNDER DISCUSSION 

(1) SA activities should be connected/ integrated with existing initiatives to avoid conflict 

and duplication (GISTDA’s proposal). 
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4.2   MITIGATION AND PREPARATION PHASE 

4.2.1  CAPACITY BUILDING 

Capacity building is essential to developing human resources and a human network to 

utilize the information provided by SA. A good human network is the foundation of the 

project. 

 

4.2.1.1  ACTIVITIES UNDERWAY 

(1) JAXA is conducting the System Operation Training to train the JPT and ADRC 

members to request an emergency observation and utilize data and information provided 

by Sentinel Asia Step2 system (website). 

 

4.2.1.2  UNDER DISCUSSION 

(1) ISRO offers capacity building activities for SA through the Indian Institute of Remote 

Sensing (IIRS), UN Center for Space Science and Technology Education for Asia Pacific 

(UN-CSSTEAP), and National Remote Sensing Center (NRSC). 
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4.2.2  SENTINEL ASIA SUCCESS STORY 

Sentinel Asia Success Story (SASS) is an activity aimed at: 

 Cooperation for disaster risk reduction (DRR) in the mitigation/preparedness 

phase 

 Regional cooperation including end-users 

 Local awareness and knowledge transfer through capacity building 

 Human resources and human network development 

 

4.2.2.1  ACTIVITIES UNDERWAY  
(1) JAXA has been implementing the SASS in the Philippines since 2009 (see Figure 

4.2.2-1). By using ALOS pansharpened imagery and a Digital Surface Model (DSM), 

hazard maps for lahars near Mt. Mayon, floods in Iloilo city and landslides in Antique 

province were created by the Philippine Institute of Volcanology and Seismology 

(PHIVOLCS), the Philippine Atmospheric, Geophysical and Astronomical Services 

Administration (PAGASA), and the Mines and Geoscience Bureau (MGB), respectively. 

This mapping occurred in the first phase, from the beginning of 2009 to March 2010. In 

the second phase, beginning in April 2010, an application of GSMaP has been used to 

track landslide warning in Albay; interferometry has likewise been used to monitor land 

subsidence in the Manila area and earthquake/volcanic eruptions at Mt. Mayon, Mt. Taal, 

and Valley Fault. 
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Figure 4.2.2-1. Framework and activities of Sentinel Asia Success Story in the Philippines 

 

 

Mt. Mayon in Luzon, the Philippines, recorded volcanic activity beginning on 14 

December 2009, and the lava that flowed out from the crater was confirmed on 20 

December. About 47 thousand people living near the Mayon Volcano evacuated 

according to warnings issued by the Province government. JAXA made emergency 

observations with PRISM/AVNIR-2 aboard ALOS on 25 December 2009, at the request 

of PHIVOLCS through Sentinel Asia, and provided observed data to PHIVOLCS. 

PHIVOLCS created a lava deposit map of the eruption using such ALOS imagery and 

other sources, which was used to understand the situation and inform the decisions of the 

National Disaster Coordinating Council (NDCC). A lava flow hazard map and lahar 

hazard map had been prepared beforehand using ALOS DEM, and with cooperation from 

JAXA and PHIVOLCS, which may be supplemented by updating lava deposit data during 

eruption emergencies as shown in Figure 4.2.2-2. 
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Figure 4.2.2-2. Eruption of Mayon Volcano in the Philippines in December 2009 

 

 

4.2.2.2  UNDER DISCUSSION 

It is expected that SASS will be expanded to other countries by JPT members. 
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4.2.3  PRE-DISASTER MONITORING 

4.2.3.1  SHORT-TERM  

Short-term monitoring for an impending phenomenon, before disaster occurs, was 

strongly requested by JPT members at the JPT meeting in Daejeon, Korea, in November 

2012. 

 

4.2.3.1.1  ACTIVITIES UNDERWAY 
None. 

 

4.2.3.1.2  UNDER DISCUSSION 

This is under discussion by DPN members. 

 

 

4.2.3.2  LONG-TERM 

Long-term monitoring is requested for some selected areas where disasters happen 

frequently or potential catastrophic disasters are expected. 

 

4.2.3.2.1  ACTIVITIES UNDERWAY 

None. 

 

4.2.3.2.2  UNDER DISCUSSION  
National Central University (NCU) of Taiwan has proposed Environmental Monitoring 

for Asia (EMA), particularly for disaster monitoring, to contribute to the Platform for 

Image and Applications Services (PIAS) and to disseminate the information at the JPT 

meeting in Putrajaya, Malaysia, in July 2011. Sentinel Asia welcomes the EMA as a new 

activity under the Sentinel Asia umbrella. JPT members who are interested in EMA 

should contact the NCU. 
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4.2.4  WORKING GROUP 

To accelerate the utilization of satellite-derived products related to disasters by end-users, 

working groups have been set up within the framework of Sentinel Asia to focus on 

specific disasters and to include specialists and researchers in each specific field. 

 

4.2.4.1  ACTIVITIES UNDERWAY  
JAXA has been implementing four WGs, dedicated to phenomena such as wildfire, flood, 

glacial lake outburst flood (GLOF), and tsunami. 

(1) Wildfire WG 

Wildfires are major and recurring phenomena that have serious impact on property and 

human health, affecting many countries in the region. Compared to other disasters in the 

area, wildfires do not necessarily cause many immediate fatalities. However, a wildfire 

may have a serious impact on property and human health due to smoke. Responding to the 

needs of Asian countries, wildfire has been chosen as one of SA’s working group activity 

areas. Having accurate information on the location and intensity of fires, and subsequent 

control of such fires, is therefore very important. Gathering this information represents an 

urgent task across the region. Furthermore, wildfires’ effects are of great relevance at both 

a regional and a global level: they bear a substantial influence on global warming given 

that fires change forests, originally sinks of CO2, into sources of CO2 emissions. In view 

of these circumstances, wildfire management is very important and an urgent task in the 

mitigation of global warming.  

The Wildfire WG has been organized under international cooperation with WG 

members from Hokkaido University, the University of Tokyo, the Center for Remote 

Imaging, Sensing and Processing (CRISP) of National University of Singapore, the Asian 

Institute of Technology (AIT), the Commonwealth Scientific and Industrial Research 

Organisation (CSIRO) in Australia, the National Institute of Aeronautics and Space 

(LAPAN) in Indonesia, the National Park, Wildlife and Plant Conservation Department in 

Thailand, and JAXA, among others. Prof. M. Fukuda of Fukuyama City University was 

selected as the WG chair. The project is operated under international cooperation in the 

framework of Sentinel Asia, based on the experience and knowledge drawn from similar 

activities, such as those targeting boreal-forest/tundra fires in Siberia/Alaska, 

bush/shrub/grass fires in Australia, and scrub/deciduous/mixed-grass/dry-dipterocarp 

fires in Thailand. 

 

 
Figure 4.2.4-1. Goal of Wildfire WG 
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The results of Step1 and Step2 (2006-2012 in Figure 4.2.4-2) are as follows: 

 Construction of Web-GIS for sharing MODIS hotspot information obtained by 

MOD14 algorithm provided by AIT, University of Tokyo, CSIRO, and CRISP. 

 Validation of MODIS hotspot obtained by MOD14 algorithm: 

A campaign using ground data and satellite imagery in Indonesia, Thailand, and 

Mongolia was conducted. 

 Study of hotspot detection algorithm to improve MOD14 algorithm: 

7 kinds of algorithm were studied by Hokkaido University, CRISP, Soul National 

University, and JAXA, per a sub-working group activity. 

 Early fire control in cooperation with users as shown in Figure 4.2.4-1: 

A JST/JICA project on wildfire and carbon management in peat forests in 

Indonesia has been implemented. 

 

 
 Figure 4.2.4-2. Wildfire WG milestone 

 

The plan of Step3 (2013-2017 in Figure 4.2.4-2) is as follows: 

 To boost hotspot detection by new satellites and sensors, such as ALOS-2/CIRC, 

GCOM-C1/SGLI, NASA/VIIRS, MTSAT-3, and UNIFORM micro-satellites; 

 To expand activities into the mitigation and preparedness phase; the adoption of a 

Fire Danger Rating System  (FDRS) in Asia, by improving Canadian system, has 

accordingly been studied; 

 To enhance early fire control in cooperation with users 

     

(2) Flood WG 

Flooding is also a major and recurring phenomenon affecting many countries in the 

Asia-Pacific region, and thus it has been chosen as one of SA’s working group areas of 

activity. The Flood WG has been organized under international cooperation and as part of 

the framework of Sentinel Asia: chaired by Mr. K. Fukami of the International Centre for 

Water Hazard and Risk Management, under the auspices of UNESCO (ICHARM). SA is 

providing accumulated precipitation data from GFAS and GSMaP, MTSAT imagery on 

Web-GIS, and inundated area information observed by satellite (see Figure 4.2.4-3). 

In addition to these data, the Integrated Flood Analysis System (IFAS) was introduced 
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in Step2, which is a computer software package designed specifically for flood runoff 

analyses with GUI, using not only ground-based but also satellite-based rainfall data. The 

system is being developed by joint research efforts among ICHARM, Infrastructure 

Development Institute (IDI), etc. 

In Step3 Flood WG is going to contribute to the mitigation of flood disasters in Asia 

through: 

 Developing necessary scientific & engineering information for understanding 

flood hazards/risks with full utilization of satellite, GIS, and information network 

technologies, combined with in-situ data 

 Enhancing the provision and usage of such innovative information for sound 

decision-making in all the stages of “flood risk management cycle” 

 Sharing such experiences and achievements in Asia on the basis of Sentinel Asia 

network system 

 

 
Figure 4.2.4-3. Concept of Flood WG 

 

(3) Glacial Lake Outburst Flood (GLOF) WG 

In addition to wildfire and flood, the GLOF WG was initiated at the second JPT meeting 

of Step2 held in Bali, Indonesia, in July 2009. The GLOF WG consists of the ADRC’s 

project in Bhutan and Chubu University’s project in Nepal, co-chaired by Prof. H. Fukui 

of Chubu University and Mr. B. Shrestha of the International Center for Integrated 

Mountain Development (ICIMOD).  

The main activities are planned as follows: 

 To utilize satellite imagery to make a glacial lake inventory 

 To identify potential outburst glacial lakes 

 To monitor and establish an early warning system in the risk areas 

 To generate hazard risk mapping for glacial outburst floods using satellite images 

 To model and simulate flood scenarios 

 To promote information sharing through Sentinel Asia infrastructure 

 To advance local awareness and knowledge transfer through capacity building 
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ADRC developed the GLOF Early Warning System in Bhutan based on community 

cooperation in the Mo River basin, in collaboration with the Ministry of Home and 

Cultural Affairs, consisting of the following activities: 

 Creating a map with elevation data in the upstream area of the Mo River and a 

hazard map based on past flood records in Punakha 

 Capacity development on a community level by disaster education and training 

among local residents 

 Plans to install community-based river level gauges and develop an early warning 

system 

 

Planned activities in Step3 include: 

 Regular mapping and monitoring according to satellite images and field work 

 Information sharing by cloud GIS to create a glacial lake inventory by the end of 

2013 fiscal year and hazard/risk mapping by the end of 2015 fiscal year  

 For adoption of an early warning system, the completion of some lake case studies 

by the end of 2015 fiscal year 

 Regional and global cooperation, such as South–South cooperation 

(Andean-Himalayas) by the end of the 2016 fiscal year 

 

(4) Tsunami WG 

Following the devastating damage by the earthquake and subsequent tsunami on 11 

March 2011, it was decided that a Tsunami WG should be formed under the framework of 

Sentinel Asia, which would focus on developing a tsunami early warning system 

enhanced by the use of cutting-edge technologies, including space technology. Dr. Y. 

Kaneda of JAMSTEC serves as the WG chair. SA Tsunami WG activities principally are 

conducted in three areas, as shown in Figure 4.2.4-3: developing a tsunami detection 

system, improving the warning transmission system, and 

awareness/education/capacity-building for community and residents in each country. It is 

expected to apply QZSS/GNSS to tsunami detection and warning transmission, and 

communication satellites to warning transmission. Earth observation satellite data can be 

used for making hazard maps for tsunami preparedness. This information will be shared 

through the SA platform, along with local awareness and knowledge transfer through 

capacity building. 

 

            
Figure 4.2.4-3. Concept of Sentinel Asia Tsunami WG: Information sharing and construction of 

tsunami early warning system in the Asia-Pacific region 
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4.2.4.2  UNDER DISCUSSION 

ISRO offered to initiate a new drought WG for agricultural drought assessment and 

monitoring at the JPT meeting in Daejeon, Korea, in November 2012. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 

4.3   RESPONSE PHASE 
4.3.1  EMERGENCY OBSERVATION 

In case of a major disaster in the Asia-Pacific region, emergency observation by Earth 

observation satellites is conducted, based on observation requests of JPT and ADRC 

members. The overall flow of emergency observation is shown in Figure 4.3.1-1. 

Emergency observation requests by JPT and ADRC members are passed to space 

agencies through the ADRC. 

 

 
Figure 4.3.1-1. Emergency observation flow 

 

4.3.1.1  EMERGENCY OBSERVATION MANAGEMENT 

4.3.1.1.1  ACTIVITIES UNDERWAY 

(1) ADRC has been working to manage the emergency observation process, including 

making judgments about whether or not to accept individual requests. 

 

(2) Feedback Collection from Users 

It is essential for the improvement of SA services to collect feedback from users during 

and after natural disasters concerning the use of the data, including their shortcomings, 

provided by SA.  

 Those who activate emergency observation are mandated to reply with a  

“Feedback Questionnaire” 

 JPT members should report their feedback to the SA secretariat in a timely manner 

whenever they should happen to use the data and/or products provided by SA. 

 

4.3.1.1.2  UNDER DISCUSSION 

(1) In the process of emergency observation, more information sharing among the people 

concerned is expected, such as an observation plan and results. 

 

(2) Sharing of reports and success stories in response to Emergency Observation Requests 

(EOR) should be encouraged on the SA website. 
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4.3.1.2  DPN FOR EMERGENCY OBSERVATION 

Organizations that carry out emergency observations using their own satellites are called 

the Data Provider Node (DPN) of Sentinel Asia, and these satellites are called the 

“Sentinel Asia Constellation.” 

 

4.3.1.2.1 ACTIVITIES UNDERWAY 

The members of the DPN are shown in Table 4.3.1-1. 

 
Table 4.3.1-1. List of DPN 

In on-orbit operation 

Organization Satellite/optical Satellite/SAR Resolution etc. 

ISRO IRS/LISS-4  Pan  5.8 m 

 IRS/LISS-3  Multi 23.5 m 

 IRS/AWiFS  Multi 56 m 

 RESOURCESAT-2/LISS-4  Multi 5.8 m 

 RESOURCESAT-2/LISS-3  Multi 23.5 m 

 RESOURCESAT-2/AWiFS  Multi 56 m 

 OCEANSAT-2/OCM  Multi 360 x 250 m 

 IMS-1/Mx  Multi 37 m 

 IMS-1/HySI  Multi 550 m 

 CARTOSAT-1  Pan 2.5 m 

 CARTOSAT-2  Pan 1 m 

  RISAT-1 C-band, 3-50 m 

GISTDA THEOS  Pan 2 m 

Multi 15 m 

NARL FORMOSAT-2  Pan 2 m 

Multi 8 m 

CRISP XSAT  Multi 10 m 

 
Archived data only 

Organization Satellite/optical Satellite/SAR Resolution etc. 

JAXA ALOS/AVNIR-2  Multi 10 m 

 ALOS/PRISM  Pan 2.5 m 

  ALOS/PALSAR L-band, 10-100 m 

KARI KOMPSAT-1/EOC  6.6 m 

 KOMPSAT-1/OMSI  1 km 

 

 

4.3.1.2.2  UNDER DISCUSSION 

None. 
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4.3.2  DATA ANALYSIS 
4.3.2.1  DATA ANALYSIS MANAGEMENT 

In Step2, a new framework of satellite data analysis, that is, the Data Analysis Node 

(DAN) of Sentinel Asia, has been organized to analyze the satellite data provided by the 

DPN, generate value-added and combined products that can be used by disaster 

management agencies and their partners, and disseminate the results through the Sentinel 

Asia System. One of these Nodes is nominated to be the Primary Data Analysis Node 

(P-DAN), and thus has the additional responsibility of data analysis management: 

coordinating the response of all other DANs to each Emergency Observation Request 

(EOR). 

 

4.3.2.1.1  ACTIVITIES UNDERWAY 

 AIT has been working as the P-DAN. Dr. M. Nagai of AIT is registered as the Project 

Manager (PM) of the International Disaster Charter, in case of a forwarded request to the 

International Disaster Charter from SA. 

 

4.3.2.1.2  UNDER DISCUSSION 

(1) The DAN members are expected to contribute and serve as the PM of the International 

Disaster Charter. 
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4.3.2.2  DAN FOR DATA ANALYSIS 
In the case of emergency observation, the DAN members analyze the satellite data 

(principally raw data) provided by the DPN, together with their own data, such as local 

maps, and then make value-added products. The overall flow of Sentinel Asia emergency 

observation is shown in Figure 4.3.1-1. Note that the DPN members are also the DAN 

members. 

 

4.3.2.2.1  ACTIVITIES UNDERWAY 

The DAN consists of 33 organizations as shown in Figure 4.3.2-1. 

 

 
 Figure 4.3.2-1. DAN members (as of February 2013) 

 

4.3.2.2.2   UNDER DISCUSSION 

(1) To share JPT member country’s databases for access through the SA website and to 

obtain geo-spatial services of global databases like OpenStreet, Bing maps etc. on the SA 

website for more value addition to satellite data 

 

(2) To share data sets and analysis tools/techniques among DAN members 

 

(3) To settle on a design of a standard template for SA value-added products 
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4.4   RECOVERY PHASE 
4.4.1  RECOVERY SUPPORT 
4.4.1.1  ACTIVITIES UNDER WAY 

There is no present activity concerning the recovery phase. However, some products 

produced by emergency observation can be utilized in the recovery phase as well. 

 

(1) Example 1: Large-scale flood in Nepal in August 2008 

A large-scale flood occurred after a dike burst in Sunsari district in southeastern Nepal on 

18 August 2008. JAXA made an emergency observation with PRISM/AVNIR-2 aboard 

ALOS on 22 August and by PALSAR on 24 August, at the SA-mediated request of the 

International Centre for Integrated Mountain Development (ICIMOD), Survey 

Department, and Department of Water Induced Disaster Prevention. Analyzed products 

indicating the inundation area were provided immediately to the Nepalese government. 

Using these data sets, overlaid with census data about population and houses, it was 

possible to create a map of the affected area (as shown in Figure 4.4.1-1) and data 

regarding the size of the damaged area, the number of victims, and the number of houses 

affected could be used to rescue victims, create a recovery plan, and even manage relief 

payments to victims. 

   

 
Figure 4.4.1-1. Map of damaged area overlaid with census data, made by Survey Department of Nepal 

using ALOS emergency observation imagery. 

 

(2) Example 2: 50-year Long-term Deluge in Thailand in October 2010 

On the occasion of the long-term deluge that occurs once every 50 years in the central and 

northeastern parts of Thailand, which occurred in October 2010, JAXA made emergency 
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observation with AVNIR-2 and PRISM aboard ALOS on 21 October 2010 at the request 

of Geo-Informatics and Space Technology Development Agency (GISTDA) through 

Sentinel Asia, and provided observed data to GISTDA using WINDS satellite 

communications. GISTDA made inundation maps using the ALOS imagery and reported 

to the cabinet every day. 

For this flooding episode, the Thai government decided to pay compensation money 

to households whose homes had been directly affected. By overlaying house distribution 

information on a PALSAR image indicating the inundation area offered from Sentinel 

Asia, as shown in Figure 4.4.1-2, the number of suffering houses were counted and 

reported to the government. The Thailand government used this data to inform its relief 

payments. 

 

                                       

 
Figure 4.4.1-2. Flood inundation map using ALOS/PALSAR imagery by GISTDA 

 

 

4.4.1.2  UNDER DISCUSSION 

None. 
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4.5   OTHERS 
4.5.1  COMMUNICATION SATELLITE 
4.5.1.1  ACTIVITIES UNDER WAY 

(1) WINDS satellite communications, provided by JAXA, has been used for data 

transmission to narrow-band areas in the Asia-Pacific region where it is difficult to obtain 

information via the Internet (see Section 4.1.2). 

 

4.5.1.2  UNDER DISCUSSION 

(1) ISRO is exploring the possibility of providing satellite communication service for 

various applications. 
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4.5.2  NAVIGATION SATELLITE 

4.5.2.1  ACTIVITIES UNDERWAY 

None. 

 

4.5.2.2  UNDER DISCUSSION 

(1) QZSS is expected to be applied to tsunami detection in the work of the Tsunami WG 

(see Section 4.2.4). 
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4.5.3  METEOROLOGICAL SATELLITE 

MTSAT-1R, launched in February 2005, and MTSAT-2, launched in February 2006, 

have been operated by the Japan Meteorological Agency (JMA). MTSAT-2 became 

operational and MTSAT-1R has remained on standby since 1 July 2010. MTSAT has a 

MTSAT meteorological and aeronautical mission. The meteorological payload provides 

basic hourly imagery covering the full earth disk once every hour on the hour (e.g., 01:00, 

02:00, 03:00 UTC, etc.). In addition, northern hemisphere imagery is collected every hour 

on the half hour (e.g., 01:30, 02:30, 03:30 UTC, etc.), while southern hemisphere imagery 

is covered every six hours on the half hour (e.g., 00:30, 06:30, 12:30 UTC, etc.).  

 

4.5.3.1  ACTIVITIES UNDERWAY 

(1) Under the framework of Sentinel Asia, JMA is providing MTSAT-2 data to JAXA. 

JAXA has been processing the data and providing Visible (VIS: 0.63 µm), Infrared (IR: 

10.8 µm), and Water Vapor (WV: 6.8 µm) imagery on Sentinel Asia Web-GIS since 

September 2007 (see Figure 4.5.3-1). 

Hotspots and cumulonimbus (CB) information detected by IR channels’ data from 

MTSAT-2 were added in April 2012 as shown in Figures 4.5.3-2 and 4.5.3-3, which were 

developed under a collaboration of JAXA and the Meteorological Research Institute of 

JMA. Hotspots are detected using the nighttime (11:00-20:00 UT) IR channels’ data, and 

each hotspot pixel (4 Km x 4 Km) is colored according to its confidence: red means high; 

blue, low; green, medium. It should be noted that thin cirrus might be detected as hotspot 

with low confidence because of characteristics of the adopted algorithm, some of which 

can be easily identified because they appear in a sea area or in the form of a cloud. As for 

CB information between latitude 25 degree south and 25 degree north, active CB area 

(colored red), moderate CB area (green) at a forming stage, and remarkable subsidence 

area (light blue) with very low possibility of CB generation are all provided. 

 
 

         
 
Figure 4.5.3-1. MTSAT VIS cloud imagery and GSMaP hourly precipitation on Web-GIS 
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Figure 4.5.3-2. MTSAT Cumulonimbus (CB) information. Active CB area (red), moderate CB area 

(green), remarkable subsidence area (light blue) 

 

 

 
Figure 4.5.3-3. MTSAT Hotspots information. Each hotspot pixel (4 Km x 4 Km) is colored according 

to its confidence by red (high), blue (low), green (medium). 

 

 

4.5.3.2  UNDER DISCUSSION 

None. 
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4.5.4  PRECIPITATION DATA 

4.5.4.1  ACTIVITIES UNDERWAY  
(1) GFAS 

Global satellite-based daily rainfall maps and heavy rainfall identification are displayed 

on the SA Web-GIS, which are provided by the Infrastructure Development Institute (IDI) 

Japan and International Flood Network (IFNet). Global Flood Alert System (GFAS), 

based on NASA-3B42RT, provides an accumulated daily precipitation data map and 

precipitation probability analysis map with the areas exceeding 5-year or 10-year return 

period precipitation shown in Figure 4.5.4-1. SA also provides long-term accumulated 

precipitation for 3, 7, 30, 60, 100 days based on GFAS daily precipitation data, as shown 

in Figure 4.5.4-2. 

 

               
Figure 4.5.4-1. Heavy rainfall in Sri Lanka. Daily precipitation (upper left) and precipitation 

probability exceeding 10-year return period (red part of lower left) on 8 January 2011. Right side 

shows data  for 9 January 2011. 

 

             
Figure 4.5.4-2. Heavy rainfall in Sri Lanka. Daily precipitation on 8 January 2011 (upper left), on 9 

January 2011 (upper right), on 10 January 2011 (lower left) and accumulated precipitation for 30 

days up to 10 January 2011 (lower right). 

 

(2) GSMaP 

Global satellite-based hourly/10-km-grid near real-time (4 hours after observation) 

rainfall mapping based on microwave imagery is displayed on the SA Web-GIS. JAXA 
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and ICHARM/PWRI are jointly developing and validating a prototype system based on 

the JST-CREST GSMaP. 

 

 
Figure 4.5.4-3. GSMaP Precipitation map 

 

 

4.5.4.2  UNDER DISCUSSION 

None. 
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4.5.5  HOTSPOT DATA 

4.5.5.1  ACTIVITIES UNDERWAY  
(1) CSIRO, AIT, Tokyo University, and CRISP have been providing MODIS hotspot data 

on the Sentinel Asia Web-GIS, as shown in Figure 4.5.5-1. 

 

 
Figure 4.5.5-1. MODIS hotspot on Sentinel Asia Web-GIS 

 

(2) JAXA has been providing MTSAT-2 hotspot data (see Section 4.5.3). 

 

 

4.5.5.2  UNDER DISCUSSION 

(1) ALOS-2/CIRC, GCOM-C1/SGLI, NASA/VIIRS, MTSAT-3 and micro-satellites of 

UNIFORM are expected to provide hotspot data. 

 

 

 

 

 

 

 

 

 

 

 

 

 


