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AgA 1. Overview of Sentinel Asia

Sentinel Asia

v' Sentinel Asia is an initiative aiming space-based international cooperation
for disaster management in the Asia-Pacific region

v In February 2006, Sentinel Asia was established in accordance with the
recommendation at APRSAF-12 in October 2005

v Sentinel Asia is expected to implement not only emergency observation
but activities covering entire disaster management cycle including
mitigation/preparedness and recovery phase after a disaster

Concept of Sentinel Asia Strategic Plan

“Challenges for Disaster Risk Reduction by a Collaboration between Space and Disaster
Management Agencies”
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oo 2. Membership Status of Sentinel Asia

In total: 113 organizations. This one year, 2 organizations newly joined in as below:
Disaster and Emergency Management Presidency (AFAD), Turkey in July 2022
Phlllpplne Space Agency (PhlISA) the Phlllpplnes in January 2023
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A&\ 3.Sentinel Asia Constellation “Data Provider Node”
wrrey currently contributing to Emergency Observations

v' 8 space agencies/research institutes currently contributing to emergency observation
v If necessary, escalate emergency observation request to the International Charter

International Charter ﬂ

ISRO Escalation from
RESOURCESAT-2, OCEANSAT-2/OCM Sentinel Asia

IMS-1

MBRSC

ALOS-2

TASA Sentinel Asia

KhalifaSat

Constellation _
GISTDA PhilSA

STI/VAST CRISP

DIWATA-2, NovaSAR-1

FORMOSAT-5

Taichote (THEOS) VNREDSat-1A TeLEOS-1 4



A\ 4. Emergency Observation Review
by Geographlcal Dlstrlbutlon
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Aé’ﬂ\ 4.1 Flood in Taiwan in August 2018

Sentinel Asia

v'"NARLabs requested emergency observation
v'GISTDA, ISRO and JAXA provided satellite data
v'Asian Institute of Technology (AIT) provided detected flood area

FLOODING IN YULIN AND CHIAYI, TAIWAN A A;T,';l;[\
As observed by ALOS-2 image on 28 August 2018 L i ,j.
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MAP SCALE 1:40,000 at A1 PRINT

N Coordinate System: GCS WGS 84
Datum: D WGS 84
Unit: Degree

Roads

| bistrict boundary

Water bodies

- Detected flood area

Satelite image:

Pre-disaster: ALOS2/PALSAR2, 06 July 2017
Post-disaster: ALOS2/PALSAR?, 28 August 2018
Copyright @ JAXA (2018) - All Right Reserved

Blue indicates the
detected flood-
water by analysis

GIS data:
Administrative boundary © GADM (2017}
Roads, River, Water bodies @ OSM {2018)

Service Layer Credits: Sources: Esri, HERE, Garmin,
Intermap, increment P Corp., GEBCO, USGS, FAD,

This map shows detected flood areas which has
affected in Yulin and Chiayl, Taiwan. Note that

the floodwater may also include water in paddy area.
This map is a preliminary result by a quick analysist.

Map product made by GIC-AIT (v1.0)

Disclaimer: The accuracy of ihis product is nof validated.

Data provider: W
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https://sentinel-asia.org/EO/2018/article20180825TW.html

As?ﬂ\ 4.2 Earthquake in Taiwan in September 2022

Sentinel Asia

v'"NARLabs requested emergency observation
v'GISTDA, ISRO and JAXA provided satellite data
v'"Mohammed Bin Rashid Space Centre (MBRSC) provided affected area
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A\ 4.3 Volcano Eruption in Indonesia in

Sentinel Asia December 2021
v JICA requested emergency observation on Volcano Eruption of Mt. Semeru
v" Thanks to disaster information provided by Earth Observatory of Singapore (EOS),
Nanyang Technological University and optical satellite data from FORMOSAT-5 by
NARLabs/NSPO on Web-GIS, JICA found potential landslide risk that was hard to
acquire from the field survey

y EOS

Efil.'ai-

Satellite

- FORMOSAT-5 (Color image)
Observation Date

B Optical satellite data
from FORMOSAT-5

Pyroclastic flow
S~—



Mg 4.4 Flood in Pakistan in August 2022

Nang

Sentinel Asia

v Provincial Disaster Management Authority (PDMA) of Pakistan requested
emergency observation, and NARLabs provided satellite data and value added
products using semi-automatic change detection algorithm.
Flash flood in Hyderabad Division of Pakistan
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4.5 Semi-Automatic Production of
SSiUEL Value Added Product

There is an increasing need to quickly provide useful
data shortly after the emergency observation. One

approach is semi-automatic production provide b
R profucton provide by

- In order to provide analyzed product for emergent case,

SOP to generate Emergent Value Added Product (EVAP) is
carried out.

« QGIS platform and corresponding graphical modelers are
considered to establish an image change detection

procedure with multi-temporal remote sensing images.

By using Change Vector Analysis (CVA), the change between
multi-temporal images is detected with a semi-automatic
approach.

‘k TASA Eﬁi%ig Agency
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AStA 4.5 Semi-Automatic Production of

o
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Sentinel Asia Value Added Product

EVAP by QGIS with Customized

Processing Toolbox
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5. Tools Developed for Emergency Observation
Requests

8 cores, 24GB memory,
20TB data volume from
Ceph.

’kTASA (Expandable if new application
' )
ASGC requires more resources

SFTP, provided by TASA and ASGC is a Cloud
storage that stores all the Satellite imageries of
past and current Emergency Observation data

and analyzed value added products.

12
O©JAXA



24N 5. Tools Developed for Emergency Observation
Requests

Sentinel Asia

SENTINEL = Nav A Back to Homepage * Japan Aerospace Exploration Age
et REQUEST INFORMATION AND TRACKING BeLEA[EErEE
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& Setting
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Email
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OPTEMIS, developed byGISTDA is a web éppﬁcafioﬁ with User
Friendly Interface, managing data regarding EORs (such as
User requests of Emergency Observation, Area of Interests,

Observation Plan, Observation data, Value Added Products).
©JAXA



LA 5. Tools Developed for Emergency Observation
Requests

Sentinel Asia

Web based Geographic Information System (WebGIS)

[OPEN] Flood, Landslide in Timor-Leste on 4 April, 2021 Sentinel Asia

Flood Area

& Value Added Products with ArcGIS Web AppBuilder

0] b

Lautém

[IRed frame indicates the analyzed area.

auluu Pantar
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AAPr-7:2022 [IBlue indicates detected flood water. 4

\
A Metinaro Lospalg
— DIl *Note that the detected water may also
o I/ Lablara include water in the cultivated areas.
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H T Ay, | the time of satellite observation.
< Ermera, J . 7 Manatutu
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\ Timor Lorosa'e 1]
Hatu-Builico
Cailgee T Analyzed by RIKEN based on the following satellite
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Bobonoru N images:
Ainars,_ | same \ Pre-disaster: ALOS.2, April 8, 2020
Bobonaro, \ \ Post-di D ALOS-2, April 7,2021
. .','mnufnh.' o \ ost-disaster: -2, April /7,
{ Ainaru \

< ok C Rz 44
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[2]
Analyzed by RIKEN based on the following satellite
Kdva Lima images:

Pre-dizaster: Sentinel-1, March 24, 2021
Post-disaster: Sentinel-1, April 5, 2021

[ -
P.nmzu o

[3]
Analyzed by GIC/AIT based on the following satellite
images:
. Pre-disaster: ALOS-2, August 4, 2020
"+ 124.003 8187 £ — Mag Fostrdisaste‘rl ALOS-2, April 14, 2021 |

Observed data and Value Added Products are displayed on easy to use
visualization tool (WebGlIS), to help Emergency Observation Requesters

gather geographical information of the disaster areas. 14
©JAXA



SENTINEL

252 5.2 Data Flow of Emergency Observation Requests

Sentinel Asia

Data Management Disaster management
User Interface Organizations

A$tA
- REQUEST INFORMATION AND TRACKING

# Owrvew

Data Provider Nodes

Satellite
Imagery

= Tracking

Mot Pheoed  Procuses Ukoied

OPTEMIS .
Information

Data Analysis
Nodes p

Analyzed Data SETP

WebGIS

O©JAXA 15



SENTINEL

Sentinel Asia

Requests

Mobile application developed by AIT
- Web link: https://arcg.is/ IHWGWZX(
* QR Code:

O©JAXA

454N 5. Tools Developed for Emergency Observation

Mobile Application is developed by Asia
Institute of Technology (AIT) to collect on-
site information of disaster area (such as
photographs taken on-site)

There is details about this Mobile
Application will be presented, later in this
session.

16



et 6. Other Activities

 University of Tokyo developed automated process to
extract building maps from satellite images using deep

learning technologies.

Disaster Management Organization (DMOs) need
information to assess damage caused by disaster.
With the combination of hazard area (ex. Inundated
Area) and Building Map, DMOs may assess number of

buildings in the hazardous area.

‘ ! SENTINEL’ ‘
=

sentinel Asia )] RESPONSE
« Damage Assessment

O©JAXA
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2 6.1 Benefits of Building Maps

1) High density area of damaged buildings
often suggest high population of victims.
DMO may prioritize the rescue unit dispatch
to the area with most devastating casualties.

2) DMO may distinguish important buildings L‘l
such as hospitals, fire stations, public institutions ~ @® + =~

and other infrastructures that may be damaged _ g
by the hazard. "r‘

3) By assessing number of damaged buildings, DMO may
assess number of disaster victims and the size of shelter
needed.

4) After the rescue phase, DMO may be able to use number

of damaged buildings to plan for recovery.
©JAXA 18
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Sentinel Asia

6.2 Assessing Number of Damaged Buildings

Area in Red is inundated area.
Grey Rectangular polygons are the buildings.

Grey Rectangles in the Red area presumably indicates

iInundated buildings.

°
y 8
e 0
:. )
=
=
wal
g o Q
[ -]
AS
£
T
%

©JAXA

.sl

e s ars, g
e X~ -

%
"l
%

Y g}:
&
I
o b

h:%‘— h" Y #~s

<@
‘\""vr‘;’ -




v 6.3 Joint Drivers

(¥ THE UNIVERSITY OF TOKYO

Provides
Technical Assistanc

Calling for
willing to |

Coo technolog

uilding Map

anization
Building Map

3 TASA

Provides Formosat 2,5 data

onxa O€ntinel Asia seeks more collaborators for this project.o



)5/AW 7. Asia-Pacific Ministerial Conference

‘ate

Sentinel Asla On Disaster Risk Reduction

v" Promoted Sentinel Asia’s activities at the exhibition 19 to 22 September 2022
in Brisbane, Australia

v" More than 100 participants visited < """---—-‘penlng Ceremony

2 “l_l‘ .

Sentinel Asia booth per day w ._“ -




Rt 8. Summary

Sentinel Asia

v Sentinel Asia is an initiative aiming space-based international
cooperation for disaster management in the Asia-Pacific region

v' Sentinel Asia has responded over 400 emergency observation requests
since 2007

v Sentinel Asia is expected to implement not only emergency observation
but activities covering entire disaster management cycle including
mitigation/preparedness and recovery phase after a disaster

v" TASA and ASGC provides hardware and data (satellite image and value
added products) to support Emergency Observation activities.

v Sentinel Asia continues collaborative projects to assist activities of
Disaster Management Organizations

22
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