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Japan has wide variety of natural disasters
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® Earthquakes
® Tsunamis
® \/olcanic Eruptions
® Typhoons
(July — October)
® Heavy Monsoon Rains
(May — July)
® Floods
® | andslides
® Snow Avalanches




GROUP ON
EARTH
BSERVATIONS

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

Reduction and Prevention of Disasters
Human Health

Energy Management

Climate Change

Water Management

Weather Forecasting

Ecosystem

Agriculture

Biodiversity

VPN oA W N

Natural Disaster Damages in Asia

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

m Asia

H 3107

World : 8319

B 55 Billion US$
World :125 Billion US$
B 1251911

World : 2189116

»>Victims
B 47.5 Hundred Million

World : 53.4 Hundred Million




SENTINEL ASIA:
Disaster Information Sharing System in Asia-Pasific

X-Band Stations

Asia-Pacific Regional Space Agency Forum

APRSAF

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

Working Groups

A . b | k 2 Q L
Earth_ Communication Satellite Space Education &
Observation Applications Awareness

Sentinel Asia Project )
establishing Disaster Management The 13t Session of APRSAF (APRSAF-13)

SURROIESYStE 22-24 Nov. 2006 in Jakarta Indonesia & ify mext 44




’%ﬂ Sentinel Asia System

|Observation System|

Archive Data ) Qbservation Dat3
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Digital Asia

ALOS Rapid Response System Disaster Prevention

Warning

Rescue

Residents in disaster areas

W Framework of Sentinel-Asia Project

Best-efforts, voluntary initiative by participating organizations

Space Community International Community

APRSAF*
ASEAN AIT

UN/ESCAP UN/OOSA

Satellite Image

* Asian-Pacific Regional
Space Agency Forum

International Cooperation

Digital Earth / Web-GIS saster Reduction Community
Community

ADRC**

Member Countries

Digital Asia

g Platform

Web-GIS
Data / Meta Data Management

°!

Digital Ma

Social / Economic Data

Satellite Image * Asian Disaster
Reduction Center




Philosophy

>> Contribute life first society by ICT and Space technology

>> Improve speed and accuracy for disaster preparedness and
early warning

>> Minimize victims and social economic losses by natural disaster

Framework

>> Best-efforts and Voluntary initiative by participating organizations
(Satellite data provison)

>> Capacity building (lecture, hands on training, mini projects)

>> Knowledge and technology transfer

>>Working group activity (Forest fire, Flood, ...)

>> Stepwise approach by refrecting user requirement

>> Cooperation among space agency and disaster authorities

System Operation

>> Internet based user oriented information sharing platform
>> 24Hs reception for emergency observation request

>> Quick dissemination of disaster information/data

>> WebGIS

>> |evels of service contents

>> Variety of data sourse(satellite, map, photo...)




25 Member Countries, 5 Advisor Countries, 1 Observer

ADRC Member Countries

Pakistan

Member Countries
n-Federition —

Armenia

Tajikistan

Russia)
/
Uzbekistan

o Lao People
m Demm:l?aﬂ:

Sri Lanka Thailand

[ * Implement Various Projects in cooperation with UN/ISDR, UN/OCHA, UNESCO,

UNU, WMO, UN/ESCAP, etc.

JAXA accepts ALOS observation request from JPT and ADRC member through ADRC

for Major Disasters

~

ADRC
(Asian Disaster Reduction Center)

Satellite
JPT member image

request
25 ADRC member | ===ty oroerpesk(Q

ADRC disaster information

=

= -
public)

GIS seri
' Using satellite images
E—a T

Emergency Observation Request

ALOS data
b

ALOS observation

O

Disaster info management

e 3
On-line sateliite image

(in the future)

ies'

other agenci
satellites

Digital Asia info

E provision (Download)
Internet access ﬁ

sharing platform




Sentinel Asia Wildfire Monitoring

Hokkaido Univ.(Japan
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gl

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

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

Wildfire map of Asia

CSIRO (Australia)

’%ﬂ Sentinel Asia Flood Monitoring

Observation Processing Integration
Rainfall Rainfall , Downscaling o Sentinel
. Measurement +Rainfal in Time and “Precipitation Asia
Monitoring . Data Map
& by Satellite — Space — - Social Economic Data
\, iy - Map Data
Flood L +Heavy Rainfall
Forecasting S — information |, -l
TRMM, GPM, AMSR-E... GFAS?, IFAS™... *Flood Forecasting :
Information | !
~Monitoring of
Heavy Rainfall and
Land Image +Flood Flood Inundation
Flood i A
i -Land i Inundation ea
Detection Observation Image Analysis Map -Precipiation and
by Satellite Flood Inundation
) & ) , ) > on Web GIS
A — —
Analysis JAXA, ICHARM, evaluation Basins
ALOS, MODIS, AMSR-E.... Dartmouth University... map -Flood hazard (risk)
map
+Flood disaster
damage map
Users
-Planning
. . -Warning .
Residents in Disaster
Flood-prone < Management

Area -Evacuation \ Organizations
*Rescue
-Remediation

*GFAS : Global Flood Alert System (by IFNet)
**IFAS : Integrated Flood Analysis System (by ICHARM)




Charter Member Agencies ;@ﬁ‘

Charter Operational Loop

Emergency on-
Call Officer =B RADARSAT-1

— ﬁ\ ERS-2 and ENVISAT

=
: — ™ sPOT-1,2,4 &5
On-Duty Operator .
(ODO) : —4""73&'9: NOAA, POES, GOES

( Project :: O\ N\ = M IRS

Manage )
—1&F SAC-C
Authorized . (PM)\
»
User (AU) uﬁg s Ao
,.v" .3‘ =
......... e W Landsat
Dlsaste r 6 DMC Constellation

............. &%‘ ¢
End User (EU) Value Added

Reseller (VAR)




Sentinel Asia Website Top Page
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Specific Disaster Page

Dizaxler Management Suppert System — Micsasoll Internel Explorer

B fientannel-Asia Fr
Fr{ME BRI BRCADE =D AR
PELAD) [ ] bt arrs sckc.ce s acec /My Msp /s findeccisg  oneltionshas_fypeXI01 BTN

GLIDE Mumber: | TC-2006-000144- YN
M

Event: Tyghoon o

L O \‘ The comments of this disaster.

Nam

Gountry or Distr

Lo lmsgns anid Pt Felsted Facent Protns
{ fMitle -

Aosm
i (This phote mas shot 21 Da Nan
Eity.

[This photo mas shot 81 Da N
Eity

Photographs of a digital
camera and its shot locations.

Wiew all mmages

Open Mo W~ |

7 i Satallite Sencer | Product Comments :I
ALOS FALSAR L1 6 ALOSFALS -, Observed Sate“lte |mages
and its locations.
ALOS FALSAR L1 6 ALOS/PALSAR i, AT T z LI ﬂ

Web GIS Page

E . Dazaxler Managemenl Suppart System - Micrasoll Internel Explorer =181 x]
THME ERE REY BRANE =D AN ir
= Ene v »

PELAD) [ ] bt arrs sckc.ce s acec /My Msp /s findeccisg  oneltionshas_fypeXI01

Sensar: PALSAR
Pointing Angle: 415
07

6.2078/106 0626

Scene Genter Lat, / Lon.:

Satelite Imate

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

[-]LAND GOVER
[*)Papulatimn

You can scroll this map to desired
position with drag operation.

Lat: 64 12m 28083 5. Lon: 1064 61 m 46 3683 E
[Fopyright G} JAA, METL NGA

[Domnload this imasge from HTTP site] [2
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Web GIS Page (cont.)

- sl | Internet Exploree

FrdME B R ERCAOE p-lD AsdH
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Satelite Imaee
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Gatellite Imags Arer Disaster)

™ I ALOS AVHER-2C006/12/03 0284}

i o
"“5atellite Image Befure Dusster)
gl T T LANDEAT 00340140 00001
AATS00S /MM 0
Other Informatian
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[*]LAND COVER
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i e . L 1 il
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Web GIS Page (cont.)
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Obsarvation Date: 2006/10/12 16:03:24 | Sotallite: PALSAR i A Obsarvation Mode: 705 HH
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sdpeuosm T 160

I You can overlay any layers
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[Dawmload thiz imags from HTTP sital (1 screen display] (Back] on the satellite image.
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Digital Photo Page

Inlernel Explaree

FriME BEE RTY FRCAE S-MD AR
| PELA) [i8] heto ! fars.acke o/ ckc/ My Manfadee finden o condition=has, yped01
y

TC-2006-000144- YN
[Tyghoon At least 15 people in Vietnam are now known to have died as & result of Typhoon Xanesane. which butfeted
| 200610401 canteal grovnces over the wesbend Gy Oct 1 2006}
Vet Nam

200610716 144716

Phota Date: 2006/10/01 00.00.01

Vietnam News Agency This photo mas shot 81 Da Neng city.

Gy bat goc

Location: |La 160 3m 16893 N Lon: 1084 13m 20 3203 £

Phato

[ Downlesd this Oratmnal Phots ] [Back]

You can see and download
field photos.

00121000 i Ao by o s iaras|

"Simplified List Page (for Narrowband Users)

=10l
IAE EBRE BT BRCANE W=D AN & |
FPEVAD [& tellitehiml =1 B [nh >
Sentinel Asia & v R s Pacii Region
Satellite Image Products
Date Courtry Evant Images Information
F007AT203 | Indoresia | Flood JAXASAPCIp) | ADRC
LEEAEORC k)
A0EN20 | Phadippenes | Mudshde ARAZAPC] [pdf) | ADBC
AARASAP T pdl
CRISPlink]
2006MOM | Thaskand | Flood JAGASARC(p) | ADRC
06NN | Vistnam | Typhoan LAEA/SAPCpd) | ADRC
HNEATNG | Japan Toerentisl Rains and Flood | JAXAEORCINK) | ADRC
LEXEEORC k)
A0BATNT | Indonesia | Eathguake and Tsunami ADRG
AOGAKET | Indorosia | Eathquake ADRG

0GAKZI | Thaland | Flash Flaods and Mudslides | JAXAEORC(ik) | ADRC

A0EDST | Indomesia | Velears Enption JAXAEORCAIK) | ADRC
CRISP{link)
0060217 | Phahppenes: | Mudshde SANAEORC{nK) | ADBRC

If you can't see the Web GIS,
this page is available.

Copyright 2006 Japan Asrospace Expleration Agency. Al Right

2
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PDF Page (for Narrowband Users)

B bt s B jaxa jd sentinnfnoecomd POF s molles | 7002 _indonosio_Flood gl — Miceosoll lnb

=18ix
FriME B GO BRCADE  ARE 2
PELAD) [] hetpdmas fsc jcs i/ serinelirsmow POF 5. s mallest 200702 Jrdonesia_Floodpdf = Ene v >
Aae-win S & Mow || O Drate g || O[5 o O[>~ - @ ||| & - = 1| adobe Reader 100
A ]

You can get small size PDF
created with Web GIS.

Wildfire Monitoring Page

Bsientmel Asin — Wildlare Monilaring — Micrasoll Intermet Explarer

=18l =]

3
i

7rOHE ERE RTY ERCAE  -lD  ARH i’
PELAD) [£] bt/ arms. k.o nade e My Mo widfne /e s = Ed e

IWildlireMnnilnring

Display Data

Sentinel Asia ®) 7|

About This Page

MODIS Hotspats
[

P
F 115 -Takyo (Jagan)
.

.

=

¥ COB5A
F AT (Th.

Overlays
Mag Dats
I+ DCW fviapd)

1#1I™ GSI DM

atlo

You can see hotspot information
derived from MODIS data.
(Being updated everyday) e e

T LT ET =l
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Flood Monitoring Page

W Sentenel Azia — Flood Mentarng - Micrasolt Intemet Explarer NETES
TrOME ERE BT ERCADE  v-lD AT i
FELADD [] hetor/ farrs. acke.or s adec./ My Map o finder i = Ene v >
Sentinel Asa )

;_Jluuz]l‘fluuilming

Alrout This Page)

Printait

Dutput 1o POF

Observation Date 200755
¢ 275
M Tuw Th F Sa

Bl 7 B

1314 15 16 17 1818

- pilerdrslel

e i)
Ovarlays

UL (Upper View Lowes View)

1+ GSID

4 .Sibf A N
You can see rainfall information
provided by IFNet.
(Being updated everyday)

Copiright 2007 Japan Asraspace Explocation Agency
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m Mt. Merapi volcano, Indonesia observed by PALSAR and AVNIR-2 on April 29, 2006 W
S=EEE 2043 (UT), RSP96, 34.3 deg. of off-nadir angle

PALSAR

2 3 [km]

Flooding area detection by ALOS
in northern Thailand

Fig.2 JERS-1

Fig.1: The northern Thailand observed by PALSAR
on May 25, 2006

Fig.2: The northern Thailand observed by JERS-1
on Jun. 5, 1997

The area expected

to be a flood
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Ai:ﬂs Disaster area in Yogyakarta
B Observed by “Daichi”

va

SAR Texture
2006/5/16
RSP97

30.8deg.

SAR image
SAR Texture
2006/5/28
RSP95
36.9deqg.

Because of collapse of buildings, amplitude distribution of SAR
image (Texture) become small after the earthquake.
(See right two figures)

M8.1 Earthquake in Solomon Islands (Apr. 2, 2007)

After earthquake
Apr. 8, 2007

® -BS 36.9deg.
Off-nadir angle

PALSAR amplitude image (FBS 36.9deg off nadir angle). Bef th K
efore earthquake

Jan. 31, 2007
FBS 34.3deg.
Off-nadir angle

ALOS was activated to monitor
this area as emergency
observation. PALSAR could be
identified fault movement due to
the earthquake compared with
the image acquired before
disaster. This is not sea tide
effects.

16



M8.1 Earthquake in Solomon Islands (Apr. 2, 2007)

Choiseul

Kolombangara

Rendova Telepare

© JAXA hoKE

PALSAR interferometric analysis using acquired data on
Mar. 1, 2007 and Apr. 16, 2007.

34.3 deg. off-nadir angle, FBS HH pol.

The maximum uplift to satellite direction was measured 2.2m.

M8.1 Earthquake in Solomon Islands (Apr. 2, 2007)

155'E 166'E 167°E 168°E

65

s

w5 4

125 -

153°E 154°E 155'E 156°E 157'E 158'E ISIB‘E 160°E . . . .
© USGS Simulated interferogram (fringe) using surface
http:/ear usg: qcenter/eginther 2007/us2007aq| lomon_positionjpg §aformation model inputted USGS fault model.
Fault model of the Solomon Island earthquake
estimated by USGS after earthquake.
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M8.1 Earthquake in Solomon Islands (Apr. 2, 2007)

AR interferometric analysis using acquired data Simulated interferogram (fringe) using
on Mar. 1, 2007 and Apr. 16, 2007. surface deformation model inputted USGS
34.3 deg. off-nadir angle, FBS HH pol. fault model.

M6.9 Earthquake in Noto Peninsula (Mar. 25, 2007)

13612'E 138°30°E 130°46°E 13706E 137'24E

20km

PALSAR differential interferometric (DINSAR) analysis

Survey Institute (GSI), Japan. The maximum uplift was measured 45cm.

Fault model estimated by Geographical using acquired data on Feb. 23, 2007 and Apr. 10, 2007.
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M6.9 Earthquake in Noto Peninsula (Mar. 25, 2007)

Pan-sharpened image by
PRISM and AVNIR-2 acquired
on Mar. 28, 2007.

After earthquakg
Mar. 28, 2007

Before earthqua]
Aug. 10, 2006

Miyakejima Island Volcano, Japan

Pan-sharpened image using PRISM and AVNIR-2
acquired on Mar. 1, 2007.

PrndeSMScalniml S00
Generated digital surface model (DSM)
using PRISM triplet image

Height jm] ALPSMLAGT_05843N2915F 286082970_01

Ground Distance [pixe]

Validation of generated DSM (red line) compared

with existing DSM (blue line) by GSI, Japan.
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Miyakejima Volcanic Island, Japan

Mt. Oyama located center
part of Miyakejima Island
was erupted in 2000, and it is
one of active volcano in
Japan. We can see lava area
due to eruption, and mud-
control dam. The northern
part of crater could not
generated DSM due to
shadow of smoke. This kinds
of image will be useful as a
hazard map and restoration.

3D view of Miyakejima Island generated by overlaying PRISM
DSM with pan-sharpened image of PRISM and AVNIR-2.
Mar. 1, 2007.

3D view of Miyakejima Island before 2000 created from

geographical map by Geographical Survey Institute of Japan.

Miyakejima Volcanic Island, Japan
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Disaster and Risk Management System in Asia

1.Disaster monitoring (earth observation satellites) Integration with
2.Direct delivery (communication satellites) Elpee EBm e e S
3.Updating of disaster information
4. Educational training

. By latest
Observation System Disaster Information Sharing Platform information Disaster Management Agency
Disaster monitoring system in cooperat . - L . .
v s e Decision-making on disastg

with some countries

Extraction of management activities
4

latest information

Digital Asia (Web GIS)
Communication System N

Immediate delivery of ALOS data by WINDS

Checking damage conditiof
and disaster management
activities

Disaster
Management
Activities

Accident] 5 A
‘.\Aarinmm at Sea people in devastated areq|

%4*4 Space Application for Secure
and Prosperous Society

-Contribution to building a secure and prosperous society
*Contribution to the advancement of knowledge and expansion of human frontier
-Facilitating the growth of space/aviation industry y

Disaster Monitoring

- 4 Data Relay Satellites
Quasi-Zenith Sate“'ﬁ:’. /’ )'
Satellite System ’ ’;‘_;: / #
» Space development which S ,z. \
can contribute to a secure — o / ¢
d iet uUrgent Communications Satellites
and prosperous society Obdervation

Building of system for natural

R Posltioning Planned Obsey,
disasters management

Building of system for the
protection of global
environment

Information Center

International cooperation Immadiate = 24-hours

» Contribution to space -
industry Disaster area ﬂ
Strengthening measures to galt_a collection /
seek for new business 4 F Disaster monitoring <:::> elivery system
. " - information sharing
opportunities Disaster Warmﬁg - 7
Damage Conditio}m:
Instruction on —
¢ —
evacuation routes — —
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Marine-Earth Observation and Exploration System

Satellite Observation

and Monitoring System Satellite Observation and Monitoring System
(Disaster Monitoring) (Global Environment Observation)

Data Integration &
Analysis System

Y4 )
ZSS ALOS GOSAT GPM/DPR GCOM
(gzs-l) Add value to
DS N \ Cloud and data to generate ,
w® M &3 Aerosol "'?g"..b new sources of %
<°® - -~ information ﬂ
Positional Greenhouse g
Information Gas Spatial and
temporal
Rainfall integration of ol
Ocean Wind dispersed data ),
» Advanced data
Temperature analysis f
Earth . respondlgg to o
Observation user needs o
* Production and @
= Response to global P
environmental issues provision of N C
- Analysis and grasp of global { i high value- n
density of greenhouse gases Deepwat | Deepwater Riser added data set (‘2

= Investigation of climate change Drillingy
such as abnormal weather ]

Drilling Technology

Disaster Monitoring

= Monitoring of natural disaster
such as earthquake, tsunami,
heavy rain, eruption, etc

= Investigation of huge subduction
earthquake

Resource Exploration

= Establishment of technologies for
seafloor exploration and
resource extraction

= Extensive resource exploration
using satellites, underwater
research vehicles, etc

eleg UolleAIasqQ Jo uolrebhalbby

Latitude

prd

r EL\

Research
\Organiza&io

n
zg\ t)
Relevant
Ministries and

Agencies
Y, g

Conclusion

Contribution to a secure and prosperous

society utilizing earth observation
satellites and communications satellites
in cooperation with Asian countries.

Support for utilize disaster authorities in
Asia pacific through Sentinel Asia.

Support for education and capacity
building to operate a total system.
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