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Background of Sentinel Asia

Natural disaster damages in Asia, 1975-2006 e 3 R TS 005 AR

‘ADRC-Mature Disasters Data Book-2006"
original in CRED-EMDAT, 2006

W Asia
» Number of disasters .
Asia : 3200 37%
World : 8776

» Economical damage .
Asia ; 565 Billion USS 449%
World : 1270 Billion US5

» The Death Toll .
Asia: 1,268,062 57%
World : 2. 216408

# Victims
Asia : 48,68 Hundres Million 8904
World : 54,77 Hundreds Million

The Asia region has been seriously damaged by natural
disasters over the last 30 years. 3



Asia-Pacific Regional Space Agency Forum

Asia-Pacific Regional Space Agency Forum ' i. —

[History] Established in 1993 after the Asia-Pacific | nter national Space
Year Conference (APIC) in 1992

[Organizers] MEXT, JAXA and co-host organizations

» Past co-organizers. Government or related entities of Mongolia, Malaysia,
Republic of Korea, Thailand, Australia, Indonesia, India, Vietham
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History

Oct 2004: APRSAF-11, Canberra, Australia, Sentinel Asia project
proposed and conceptualized

Oct 2005: APRSAF-12, in Kitakyushu, Japan, approved the plan to
initiate the pilot project.

Feb 2006: Joint Project Team (JPT) was organized and implementation
of Sentinel Asia was Initiated in the meeting in Hanoi, Vietnam

Oct 2006: Operations of Sentinel Asia commenced by opening its Web
site. JAXA also started to provide ALOS data and accept ALOS
observation requests.

Nov 2007: APRSAF-14, Bangalore, India, it was confirmed that:
Stepl achieved its overall goals as a good demonstrator project
Step2 was agreed

ISRO joined Emergency Observation

June 2008: 1st JPTM for Step2, Kobe, Japan was held and Step 2 was
initiated
5



1st JPTM for Step2 in Kobe, Japan
INn June 2008

The 1st JPTM with participants 18 Asian countries and 7
International organizations, initiated the Step?2.



Concept 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:

e Improve safety in society by ICT and space
technology

e Improve speed and accuracy of disaster
preparedness and early warning

e Minimize the number of victims and social/economic
losses.



Concept of Sentinel Asia

A step-by-step approach for implementation:
e Stepl (2006-2007)

Implementation of the backbone Sentinel Asia
data dissemination system as a pilot project, to
showcase the value and impact of the technology
using standard internet dissemination systems.

e Step2 (2008-2012)

Expansion of the dissemination backbone with
new satellite communication systems, and
enhancement of activities based on experiences
In Stepl and new requirements

e Step3 (2013 onwards)

Establishment of a comprehensive disaster
management support system



Framework of Sentinel Asia Step?2

Disaster Management

Space Community c :
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Utilization (User)

" Asian-Pacific Joint Project Team (JPT)
Regional . . i f 159 N
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International Community
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International Cooperation



ADRC Member Countries

27 Member Countries, 5 Advisor Countries, 1 Observer
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Main Activities

The main activities of SA are as follows:

Emergency Wildfire ..+| Flood
bservation Monitoring [/

.| Monitoring

Emergency observation in case of major

disasters by Earth observation satellites via

observation requests of Asian countries

Wildfire monitoring and flood monitoring

Capacity building for utilization of satellite
Images for disaster management.

Capacity
Building

P
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Contributing EO Satellites
to Emergency Observation

Coming soon...

PRISMa2e8m-Pan__
AVNIR-1: 10m"Multi
PALSAR: 10-100m L-Band

EO?‘&ém |
OSMI: 1km



Emergency Observation in Sentinel Asia

Number Time Place Type of disaster
1 Feb. 2007 Jakarta, Indonesia Flood
2 March 2007 West Sumatra Earthquake
3 April 2007 Solomon Islands Earthquake
4 May 2007 Nepal Snowstorm
5 June 2007 Bangladesh Landslide
6 July 2007 Pakistan Tropical Cyclone
7 July 2007 Indonesia Volcano Eruption
8 July 2007 Tajikistan Earthquake/Landslide
9 July 2007 Indonesia Flood/Landslide
10 July 2007 Bangladesh Flood
11 Sep. 2007 Indonesia Earthquake
12 Sep. 2007 Thailand Flood
13 Oct. 2007 Vietnam Flash Flood/Flood
14 Nov. 2007 Vietnam Flash Flood/Flood
15 Nov. 2007 Bangladesh Tropical Cyclone
16 Jan. 2008 Australia Flood
17 Feb. 2008 Indonesia Flood ™




Emergency Observation in Sentinel Asia

Number Time Place Type of disaster
18 May 2008 Myanmar Cyclone/Flood
19 May 2008 China Earthquake
20 June 2008 Indonesia Storm Surge
21 June 2008 Japan Earthquake
22 June 2008 Philippines Typhoon/Flood
23 July 2008 Japan Earthquake
24 Aug. 2008 Lao PDR Flood
25 Aug. 2008 Nepal Flood
26 Sep. 2008 Thailand Flood
27 Sep. 2008 Nepal Flood
28 Oct. 2008 Pakistan Earthquake
29 Nov. 2008 Vietnam Flash Flood
30 Nov. 2008 Thailand Flood
31 Dec. 2008 Thailand Flash Flood
32 Jan. 2009 Indonesia Earthquake/Tsunami
33 Jan. 2009 Philippines Flood

16
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ALOS/PALSAR Imagery on 5 Nov 2008
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Flash Flood around Hanoil
observed by ALOS/PALSAR on 5 Nov 2008
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Flood in Vietham in October 31-, 2008
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Land Cover Data and ALOS/PALSAR Image
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Population and ALOS/PALSAR Image
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Flood in Nepal in Aug. 2008
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LANDSAT Image and ALOS/PALSAR Image on SRTM
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Flood in Nepal in August 18, 2008

ttp:#farrs.adrcoorjp — Sentinel-Asia Project — Disaster Managem icrosoft Internet Exp

—Satellite Image

Displayed and Owerlaid Data
Map Data e
FIT I DCW{Ymap0):

“Satellite Image (after Dizaster)

[T T ALOS AVNIR-Z, PRISMG008/08,
[T T ALOS PRISM2008/08/22 04:65)
M T ALOS PRISM2008/08/22 04:65)
M T ALOS PRISM2008/08/22 04:65)
[T T ALOS AVNIR-Z2 (200808722 04:5
M T aL0S AvNIR-2008/08/22 04:5
M T aL0S AvNIR-2, PRISME2008/08,
M T AaL0S PALSARPO0E08/24 04:3
MV alos PALSAREO0E08/24 04:3
M T A0S PALSAREO0E08/24 04:3
Satellite Image (Before Disaster)

M T LANDSAT@003./01./01 00:003
M [ LANDSAT@005/01/01 00:003
M [ al0S PRISM (00741120 04:573
[T [T aL0S PRISM(2007/11/20 04:67)
[T [T aL0S PRISM(2007/11/20 04:67)
T [T aL0S AvMIR-2(7008/04/06 04:5
[T T ALOS AWHIR-2(2008/04,/06 04:5
W I ALOS PALSAREPODEZ/21 04:3
W I ALOS PALSAREPODEZ/21 04:3
S 0ther Information

& [+1DEM

— : i L E e Sl S I3[ ILAND GOVER .
Lat: 26d 36m 10,2662 M, Lon: 87d Om 53.219= E Add Other Information
sanvright 000 METT (1AW A 1 arrern diznlay




ALOS/AVNIR2 and PALSAR Images
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LAND Cover Data and ALOS/PALSAR Image

zaster Management Support System rosoft Internet Explorer

on SRTM

_ (&=

Sagih ha !

. o

o .'\.J:’/.
P Dpantar® ° j-
woL

'r -
.
* Morang
- "
. - e -
z
- i : - 5 o
A . o e
: -h i Szll‘ali-l q-:- ) ?lll‘llil -
= - - .
= 'l - J
L] - S -
- E - ok
a 5
S
- !—_
- = -
- N
. = o =
“— . -
: - e
_ Ll
e AL -
Lat: 26d 22m 33.089s M, Lon: 86d 58m 17.049s E
Copyright (G} METL JAXA, METLJAXA, USGS, ICEDS, NGA

Displayed and Owverlaid Data

Map Data

F1 ¥ ¥ DCW{YmapD):

g [+1 v ¥ GSI DM25000 {Japan only}
T ‘J Satellite Imaee (After Disaster)

[T ALOS PRISME008/08/22 04:55)
M ALOS PRISM(2008/08/22 04:55)
T ALOS PRISM@E008/08/22 04:55)
M ALOS AWNIR-2(2008/06/22 04:55)
T ALOS AWNIR-2, PRISM2008/08/22
™ ALOS AWNIR-2, PRISM(2008/08/22
I ALOS PRISM(Z008/08/22 04:55)
[T ALOS PRISM(2008/08/22 04:55)
I aL0S PRISME008/08/22 04:56)
T ALOS AWNIR-2(2008/08/22 04.55)
I ALOS AWNIR-2(2008/08/22 0465}
T ALOS AWNIR-2, PRISM2008/08./22

I~ Resourcesat-1 AWiFS(2008/08/23

¥ ALOS PALSAREO0E08/24 04:39)
W alos PALSAREONGSNA/24 04:38)
M ALOS PALSAREO0E08/24 04:38)
W al0OS PALSAREONGNA 24 04:38)
M AL0OS PALSARGOOENE/24 04:38)
Satellite Image (Bafore Digaster)

[T LANDSAT2002/01 /01 00:003

I~ LAMDSAT(2005/01./01 00:003

[T ALOS PRISMEZ007/11/20 04:67)
[T ALOS PRISM (200741120 04:57)
7 ALOS PRISM (2007411420 04:67)
[T ALOS AWNIR-2(2008/04/06 04:56)
M ALOS AWNIR-2(2008/04 /06 04:66)
[T ALOS PALSAREO0E07/21 04:33)
[ ALOS PALSAREONASNT 21 04:33)
Other Information

[F1DEM

M M EToPO20

I~ [~ ETOPOZ

M WsRTM

[FILAND GOVER

aaaaaaa0an0aa0o0aa3a9an

aaaaaaoan

[+]1Population

| | |

Add Other Information

1 zcreen display

[Tlosel

| 5] %0 1 TED Bi% http/Sarrs.adrc.or. jplarrs Sservilet/iNetGISWMSTREQUES T=GetMap & WVE RSION=1.1.0& L AYE RS=10000002,10000003,10000004,1000

caps -

|e LW e & BB 4m| @5 e etk




Objective of Sentinel Asia Wildfire Monitoring
Wildfire and Control Initiative

Monitoring

Contribution to the Asia-Pacific region for Wildfire
Management and Control:

- Mitigation of Wildfire Damage to Infrastructure
and Forest Resources

- Contribution to Global Environment:
Mitigation of global warming

Impact to future global warming
Carbon Cycle Sink - Source
Emitted CO, from wild fire: 2 4 G (IPCC report 2007)

Contribution to Kyoto Protocol REDD (Reducing Emissions
from Deforestation and Degradation in Developing countries)

- Sustainable Forest Management .



Fire Management Cycle

Fire Warning (Fire Danger Warning)
Early Fire Detection
Forecasting Fire Expansion
Early Fire Control

Full Suppression

Sentinel Asi -
entnet Asia Restoration of damaged forest
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Sentinel Asia (MODIS Wildfire Monitoring)
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MODIS Hotspots on GIS
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MODIS Hotspots on SRTM/ DEM
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MTSAT Hotspot and MODIS Imagery
on 6 Nov 2008, in Queensland, Australia
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Operational Goal of Sentinel Asia Wildfire Control Initiative
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Regional Cooperation in Step2

JST/JICA Project “Wildfire and Carbon
Management in Kalimantan, Indonesia”
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Monitoring  ODbjective of Flood Monitoring

To contribute to the mitigation of flood

disasters in Asia through:

— utilizing satellite, GIS and information network
technologies as much as possible,

— enhancing the development of the basis for
sharing information on flood risks and
disasters among national and international
organization in relation to flood management,

— and realizing the above concepts on the
Sentinel Asia network system
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Sentinel Asia Flood Monitoring

Observation Processing
Rainfall Rainfall _ Downscaling S i
Monitoring = Measurement Rainfall in Time and F,)\;empltatlon Integration
9 - Data ap
& by Satellite —— | — _ _
Flood -, .. HeawRainfall = Sentinel Asia
00 . *\ et e Information: Web-GIS
Forecasting e = | Flood Forecasting |
TRMM, GPM, AMSR-E... GFAS*, IFAS**,,,  Information | |
Flood .
F|OO(_Z| land Land Image. Inundation | |
Detection @ Observation Image Analysis Map
& by Satellite — —-
Situation "; Damage
Analysis - — Ili/\llsluation
ALOS, MODIS, AMSR-E.... JAXA, ICHARM, g
Dartmouth University...
Users

Planning
Warning Disaster

S — Management

vacuation\ QOrganizations
Rescue

Remediation

Residents in
Flood-prone
Area

NB
*GFAS : Global Flood Alert System (by IFNet)
**|FAS : Integrated Flood Analysis System (by ICHARM)




GFAS Precipitation Data on GIS
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Long-term Accumulated GFAS Precipitation data
and Land Cover data
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MTSAT Imagery on GIS
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Regional Cooperation in Step2
applying Integrated Flood Analysis System (IFAS)

Global observation of rainfall ¢ %), satellite-based

by earth obse near real-time Topographic data Other GIS data for runoff mode

(Land use, soil, etc.)

Ex.) IFNet-GFAS, NASA-
S 3B42RT, JAXA-GSMaP Data download through
Internet, free of charge

/]

=

Flood

: IFA S(A basis for flood forecasting/warni stem)
disaster

Real-time input: Satellite & ground rainf

GIS data input for setting parameters
===—— GIS analysis to build runoff model
/#4¢ — Runoffanalysis and flood simulation
: User-friendly interfaces for output

prevention &
mitigation

ﬁ:urrentsituation

Despite of the needs for flood forecasting/warning,
No rainfall, GIS data, nor analytical tools

3 Required much money & time for implementatior

Aferte applcaton ofFAS:
Prompté& eficentim pkem entaton
N o need © devebp orginalcore sysem
S€p-by-step mmprovem entofaccuracy w ith /

1 |I
H H
&

User can utilize advanced technology as easily
and effectively and autonomously as possible
with the sense of local ownership

hydrobgralobservatonalnew ork




@ Buaing Capacity Building and Human Network

The 3rd Sentinel Asia
.44 System Operation Training
o by JAXA

@ in cooperation with
AlIT, ISRO, ADRC

in September 2008

The 4th Sentinel Asia
System Operation Training
Is planned
in Lao PDR
iIn February 2009
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Results of Stepl

Sentinel Asia Stepl has achieved its overall goals:

— The website of Sentinel Asia 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 ALOS, MTSAT-1R, Terra & Agua

— It also demonstrates recent advances in web-mapping
technologies and ICT systems
Following findings are to be worked on at Step2:

— There are narrow band areas where it is hard to see Web-GIS
iInformation

— More robust and user-friendly website system is required

— Users request GeoTiff data (by Space agency or Institutes)

and easily comprehensible interpretations from images (by
Disaster management organization)
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Enhancement and Expansion in Step?2

[] °Participation of Various Satellites
00O - EO satellites: ALOS (JAXA), MTSAT-1R (JMA), IRS (ISRO),
KOMPSAT (KARI), THEOS (GISTDA), etc.
[0 - Communications satellites: WINDS (JAXA) etc.
[ 0 °Improvement of Accessibility to Information
[1 - From data sharing (Step 1) to data sharing and transmission
[ - Facilitate access to disaster-related information through various
means including satellite communication using WINDS
[] °Value-added Data
- To provide analyzed images and easily comprehensible
Interpretations from images
- To organize framework of data analysis node
4°User Expansion
- To expand users to local disaster authority in cooperation with
UNESCAP

a4
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Sentinel Asia Step2 System
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Concept of Sentinel Asia Step?2

Observation Ml Sy Utilization

Space Agency Disaster
Management

Organization

( ) )

User Expansion

Governmental Local
Organization Governmenta

(ADRC members) Organization

End User

J 2 e &
Human Network
Capacity Building Outreach
\ )
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Sentinel Asia Milestone

2006 2007 2008 2009 2010 2011 2012
Step 1 Step 2
< P >< P >
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Operation SKE Emergency Observation N
ALOS & [%\I
__________ > Wildfire Monitoring
Validation Full Operation, Regional Cooperation )
Flood Monitoring
< /\ GFAS /\ IFAS >
Meteorological Imagery
>
MTSAT-1R
Prepgration Utilization of WINDS
LA 3 >
WINDS
System < Step 1 System
Development Step 2 System
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Thank you for your attention.

Please visit Sentinel Asia at
http://dmss.tksc.jaxa.jp/sentinel/
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