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1. Application of Satellite in
Typhoon DRR




Emergency Observation

Provision of satellite data (imageries)

When disaster happens, Earth observation

so0k satellite can observe disaster affected area:
- -

v with wide coverage
v without visiting the site (safely)

# Through providing disaster affected area

13km

imagery, space technology supports
— 4.6km —

\ ~._ disaster management activities to

“‘xgrasp the disaster situation

____

. -
-
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v

50Kkm~~700km ~Depends on the satellites

Reference: First image of ALOS-4

https://earth.jaxa.|p/flles/earthview/2024/alos4-first-image/
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Satellite Data

(1) Optical satellite data

Advantage

v' The imagery looks like a photograph

— Easy to understand the ground surface situation,
good to find landslide, damaged area by earthquake

Disadvantage

v If there are clouds or at night, it is hard to observe the
disaster affected area

| (2) Radar satellite data

Advantage

v'Even there are clouds or at night, it can observe the
disaster affected area

— Good to detect flood area, damaged area by earthquake

Disadvantage

v Only the imagery, it is hard to understand the impact of
disaster

— |t needs analysis using data of before/after disaster

©JAXA/MET]
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Example of satellite data application in DRR

v Philippine Space Agency (PhilSA) activated Sentinel Asia on November 4, and flood detected

map was provided by Asian Institute of Technology on November 10

This map shows the detected floodwater areas

DETECTED FLOOD WATER IN LEYTE PROVINCE ‘ Gausad by heawy mintah fom Typhoon Kaimess)
&\

PHILIPPINES B o o

As observed by ALOS-2 images on 8 November 2025 FLOOD AREA
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Detected Flood Water
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Waterbady

Waterway

Road

Satellite Image:
Pre-clisaster : ALOS-Z2 PALSAR-2,
19 July 2025

Post-disastar : ALOS-2 PALSAR-2

8 November 2025
Copyright: @ JAXA (2025) -

Map Scale 1:350,000 Tt 3 All rights reserved.
Coordiriate System: GCS WGS 84 ‘
~ Vo g - GIS Data:
Datum: D WGS 84 B A
i oy o 4 wyog Road © OSM (2025)
2 # Administrative Boundary © GADM (2025)

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

E::“.
P * viv"ylilA Disclaimer: The accuracy of this product
ai l,G'C /E is not validated.
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Monitoring / Recording

History Map
v" Sentinel Asia Secretariat started producing Emergency Observation History Map to visualize
potential disaster risks with high resolution

@ Flood Emergency Observation History in the Philippines with ArcGIS Web AppBuilder

{ Fi | O Jomn i)

lelgjlﬂl.HJ Q‘
ZERE - This map visualizes the detected flood water
.. in the Philippines provided by Sentinel Asia
i . based on the emergency observation
requests from 2018 to 2023.

. Red frame indicates the analyzed area.
Blue indicates detected flood water by
oo, analysis:

1 *Note that the detected water may aiso include water in the
cultivated areas
5 "Note that it shows estimated flood area at the time of satellite
observation

Flood water was detected once

- Flood water was detected twice
bodia

’3 i 4 Flood water was detected three times or more

vini Disclaimer: @)
“.. These are preliminary analysis and have not yet been validated in
the field NN

-
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rs, Microsoft, Facebook, Inc. a
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2. Systematic access to satellite dat
(by NDMOs / ADRC members)




The Sentinel Asia Initiative

Information delivering
to personal terminals

Basic Concept

Monitoring

Information/data

transmission

Pre-disaster
Mitigation:
Community education
Preparedness:

Hazard map
Early warning system

Just after disaster
Response:

Emergency observation

Post-disaster

Recovery:
Monitoring

. Disaster

=

inf::_:rmatinn

Information sharing

(Web-GIS)

Human network

Capacity Building, Outreach

Contributions

improve safety in society
through the application of
information and communication
technologies (ICT) combined with
space technologies

improve the speed and accuracy
of disaster preparedness and
early warning

minimize the number of victims
and social/economic losses
resulting from disasters

contribute to the development
of rehabilitation/recovery plans
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Members
Joint Project Team (JPT)

Sentinel Asia organizes Joint Project Team (JPT), and JPT consists of 126 organizations including 107
agencies from 30 countries/region and 19 international organizations (as of February 2026)

JAXA is the secretariat of JPT. Sentinel Asia cooperates with ADRC and their members closely, and
they are also member of Sentinel Asia.

ADRC members

members

Obsarver Asiss Olsaster Preparwdness Conter ADPC)

Ten (10) space agencies as Data Provider Node (DPN) will support to provide satellite images when
member make a request (e.g., JAXA, ISRO, GISTDA, TASA, MBRSC, PhilSA, etc.).

G Asian Disaster Reduction Center



Membership

« Submit application form to Sentinel Asia Secretariat

« Secretariat share the application form to all Sentinel Asia members and
ask their review for two weeks

» Approval at unanimous consent by all Sentinel Asia members

» Secretariat will send the official letter to the new member

|
 New member will participate in the annual meeting of Sentinel Asia and
be welcomed as a new member

{2 Asian Disaster Reduction Center



3. Facilitating EORs
by ADRC




Emergency Observation Request (EOR)

JPT members, including ADRC member-countries’ counterparts/NDMOs, are entitled to make EORs to Sentinel
Asia. DPN, DAN, and the Secretariat team support to provide satellite data.

| Emergency Obs. Request Information

Ll S

Flood and Landslide
Philippines

04 November, 2025
04 November, 2025
Hloilod 6Bacolod

Toledo®
oledo 4Cebu {126 )

Philippine Space Agency (PhilSA)

No
Bohol

TC-2025-000203-PHL
n Surigao
egros

©Dumaguete

< >
v
oButu....
Keyboard shortcuts

Google MyMaps

® 0N

WEB-GIS (provided by the Secretariat team)

Before Disaster

VAP (provided by DANs)
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EOR Flow

* Disaster occurs

» A Sentinel Asia member or Asian Disaster Reduction Center (ADRC)
member submits Emergency Observation Request (EOR) to ADRC

 ADRC review the EOR and send email to Data Provider Node (DPN)
and Data Analysis Node (DAN) to ask their support

* DPN conduct emergency observation and provide satellite data
* DAN analyze the satellite data to produce disaster assessment maps

» Sentinel Asia provide disaster assessment maps to requester J

{3 Asian Disaster Reduction Center



Emergency Observation Request

Information

2025-11-04

Flood Due to Typhoon KALMAEGI in Philippines on 04 November,

2025

| Emergency Obs. Request Information

20251104-Philippines-Flood...

sentinel asia

T

Disaster Type: Flood and Landslide
Country/Region: Philippines
Occurrence Date (UTC): 04 November, 2025

;Kabankalan [ SA activation Date(UTC): 04 November, 2025

City "Moalboal
Requester: Philippine Space Agency (PhilSA)
Escalation to the International Charter: No

GLIDE Number: TC-2025-000203-PHL

s Tagbilaran
= iC

50slob
@37

- pw)
_,- ' -
Google My Maps

gle Terms 50kmL_

| Disaster Situation

https://www.abs-cbn.com/news/regions/2025/11/4/typhoon-tino-wallops-cebu-signal-no-4-in-several-areas-0705
https://newsinfo.inquirer.net/2133760/fwd-typhoon-tino-makes-landfall-in-leyte-cebu-early-tuesday-morning
https://www.rappler.com/philippines/weather/tropical-cyclone-tino-forecast-track-wind-signals-rain-damage-relief-updates-november-2025/
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Web GIS

Flood Due to Typhoon KALMAEGI in Philippines on 04 November, 2025
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Before/After Satellite Imageries

Before Disaster

2025-07-19 2025-07-19

After Disaster

2025-11-08 2025-11-08
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Value Added Products (VAPs)
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123.0°E 123.5°E 124.0°E

EOS-RS Flood Proxy Map:
Medellin % ; \ Central, Philippine.s‘

! Sl s Typhoon Kalmaegi,
: ; 04 Nov 2025, v0.9

The Earth Observatory of Singapore -
Remote Sensing Lab (EOS-RS) created this
preliminary Flood Proxy Map (FPM)
depicting areas that are likely flooded in
Central, Philippines, due to Typhoon
Kalmaegi. This map was derived from
synthetic aperture radar (SAR) images
acquired by the Copernicus Sentinel-1
satellite operated by the European Space
Agency (ESA) before (25 Feb 2025 to 23
Oct 2025) and after (04 Nov 2025) the
event

Bogo-Méedellin
Medical:Center

The map covers an area indicated by the
white polygon. The preliminary map
shows areas which are likely flooded
(shown by light blue pixels of
approximately 30m in size) due to heavy
rainfall. Preliminary validation was
conducted using news reports and
ground-level imagery and videos in
selected areas. This map should be used
as a guide to identify areas that are likely
flooded, and may be less reliable over
urban and vegetated areas.

This product contains modified
Copernicus Sentinel data (2025),
processed by ESA and analyzed by the
Earth Observatory of Singapore - Remote
Sensing Lab (EOS-RS).

More map details and files at
https://products.earthobservatory.sg/#/
leaflet/EOS-RS_202511_Philippines
_Central_Typhoon_Kalmaegi_Floods

(Gebu South

edicélﬁCeﬁn'tér’- X

Legal Disclaimer:
https://products.earthobservatory.sg/#/faq/

Credits: Earth Observatory of Singapore -
Remote Sensing Lab (EOS-RS), Contains
modified Copernicus Sentinel data (2025)

EOS Remote Sensing
LinkedIn

125.0°E 125.5°E 126.0°E 126.5°E 127.0°E 127.5°% 128.0°E

124.5°E
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Escalation

International Charter

v PhilSA requested emergency observation to Sentinel Asia on the flood in

Philippines, and it was escalated to the Charter by request.

v 483 images were provided from CNSA, CONAE, CSA, DLR, ESA,INPE,

ISRO
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Flood Extents
Region I, II, III, IV-A, IV-B
23 July 2025

Datum: WGS 8¢

" 120 bm

Legend

Bl Acoded freas Provincial Boundaries
— J Usta Coverage

Map Information

This map showrs flood extents as of 23 July 2015 as seen in

A RCM-2 SAR inage. The map & 2B subject to valdation
N3 e PLAIPIGALN of RIMOte SANEINg exparts.

Data Sources
Ll

Source: RCM AchIred July 23 2025 Copyrlght CSA Map produced by PhilSA

M8 ANALYZED AREA | Activation-977 (Call-1118) - Fiood, Landslide in PHILIPPINES |
Flooded area map, AOI ID:1, Luzon: Tarlac City - Dagupan City |

Ly b, -
FLOODED AREA P2 CIAs observed by SENTINEL-LC image oa 23 ?,‘T'Y}'ﬁ _—

Mustitanparsl

\Sd(lllz s(nrmn. lA, SEN“N!L lC T
Imagery date: 17 July 2025, 23 July 2025
|Resolution: 10 m

systers: WGS 84 ) UTM zone 51N
Contains odﬂea(ovu nicus Sen| Hmlﬂl\‘[mlﬂ

@ Mao scalefor A1 1:120 008
This is a prdl-ﬁn ry analysic and has Mmhmnldlhdi n tha field Gesa /. o }
o 1340050¢ 13443010

Source: Sentinel1 Acquired: July 23, 2025 Copyright: 13
ESA Map produced by Geoinformation Systems
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OPTEMIS
Optimizing the EOR process

The new system for EOR, named “OPTEMIS”, was developed through the collaboration of JAXA, GISTDA, and
NARL started its operation on 28 October 2019. “OPTEMIS” enable easy-registration for making EOR.

[Access]

SENTINEL
MZ/A Sentinel Asia
‘o

Emergency Observation| About News Activities Meetings Publications E-Learning Links JOPTEMIS

News A\ SentinelAsia ===l Sentinel Asia
= @Sentinel_Asia e ST
B oox—IJ Tl
= A magnitude 6.2 earthquake was e——
2021-01-15w=m occurred in Majene, Indonesia on 15

Earthquake in Indonesia on 15 January, 2021 January, 2021. Indonesian National
Institute of Aeronautics and Space
(LAPAN) requested Sentinel Asia
observation

2020-12-254=m

Interview:WFP google.com/maps/diviewer?. o .
ARUNNASHUNAGS UGS (A

2020-12-254=m

December 2020 News from Sentinel Asia Project Office f

2020-12-02

Storm BUREV! in Sri Lanka on 2 December, 2020 o

Earthquake in Indonesia on ...

2020-11-30 32 el

SA Website (https://sentinel-asia.org/index.html)

OPTEMIS (https://optemis.sentinel-asia.org/)

@ Asian Disaster Reduction Center


https://sentinel-asia.org/index.html
https://sentinel-asia.org/index.html
https://sentinel-asia.org/index.html
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https://optemis.sentinel-asia.org/

4. Facilitating Capacity Building
by ADRC




Nepal (Nov 2023)

Interview at DHM, ICIMOD,
MA (before WS)

———

and NDRR

G Asian Disaster Reduction Center



Turkiye (Dec 202 3)

Interview at AFAD and METU
(before WS)

vvvvvvvv
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Kyrgyz Republic (Oct 2024)

Interview at MoES and
training for CAIAG staffs

@ Asian Disaster Reduction Center



Pacific Island Countries (Jan and Nov 2025)

(January 2025)
* Training for Fiji members
* Interview at SPC

(November 2025)
* Training for Pacific Island Countries
* Interview at University of the South Pacific

Asian Disaster Reduction Center



5. Typhoon Disaster Assessment Map
Cases

Asian Disaster Reduction Center




Thailand (2025 Nov 19)

GROUND CHECKING FOR FLOODING
IN SONGKHLA PROVINCE

THAILAND

As observed from

7°20N

rMap Scale 1:4(_16,00 :
rdinate System: GCS WGS'
Datum: D WGS 84::

DEgrée
2i

ALOS-2 imagery on 22 November 2025 and Sentinel-1 imagery on 23 November 2025

101°€

&\
Spmatgty

FLOOD

M GIC” ApA

This map shows ground data on flood water
areas in Songkhla province, Thailand, on
November 19, 2025, caused by heavy rains

Phnom Penh
. OHo Chi Minh City

Sources: Esri, TomTom, Garmin,

Openst
Kuala Lumput!
Q

[ ] Field Points {collected on 9-11 December 2025)
Flood water detected by Sentinel-1

(Coherence Changes)

Flood water detected by Sentinel-1
{Backscatter Changes)

cted by ALOS-2

)
Province Boundary
District Boundary

Waterbody
Waterway

Road

Satellite Image
Pre-disaster : ALOS-2 PALSAR-2,
27 September 2025

Sentinel-1, GRD
23 October 2025

Sentinel-1, SLC

30 October 2025

11 November 2025
Post-disaster : ALOS-2 PALSAR-2,
22 November 2025

Sentinel-1, GRD and SLC
23 November 2025

Copyright: © JAXA (2025) -
All rights reserved.

Contains modified Copernicus

Sentinel data (2025)

GIS Data:

Road © OSM (2025)

1012208 Administrative Boundary © GADM (2025)

Map product made by GIC-AIT (v1.1).
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Vietnam (2025 Sep 26)

20°N

20°20N

DETECTED FLOOD WATER IN NINH BINH
AND THANH HOA PROVINCES

VIETNAM

As observed by ALOS-2 images on 26 September 2025

&
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Map Scale 1:400,000"" -
Coordinate System: GCS WGS 84
Datum: D WGS 84

Unit: Degree i
0 5 10 puil
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This map shows the detected flood water
areas in Ninh Binh and Thanh Héa Provinces,
Vietnam, on September 26, 2025, caused by

heavy rainfall from Typhoon RAGASA.
‘ s oHcmg Kong
(=]
OBangkok

Sources: Esr, TomTom, Garmin,
FAQ, NOAA, USGS, &
Oslngppmeet.'wan contrbutors, and

the GIS User Community

Detected Flood Water

Province Boundary

BRIN

District Boundary

Waterbody

Waterway

Road

Satellite Image:
Pre-disaster : ALOS-2 PALSAR-2,
6 June 2025

Post-disaster : ALOS-2 PALSAR-2,
26 September 2025

Copyright: © JAXA (2025) -
All rights reserved.

GIS Data:
Road © OSM (2025)
Administrative Boundary © GADM (2025)

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

Disclaimer: The accuracy of this product
is not validated.
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Laos (2025 Jul 21)
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Guiyang
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Kunming
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Khouay National
Protected Area

THAILAND

Vientiane
Q

Bangkok
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Phnom.Penh
()
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Post-Disaster Flood Assessment — Xaythany, Laos (21 July 2025) ————————

Prepared by: Mohammed Bin Rashid Space Centre (MBRSC)

Al uaoa0jsr o
cl AN 1

Earthstar Geographics, Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, © OpenStreetMap
contributors, and the GIS User Community

1N2°F 1N8oF 1NROF 111°F 114°F 117°F 120°F

MOWAMMED BIN RASHID SPACE CENTRE

Description

The Mohammed Bin Rashid Space
Centre (MBRSC) prepared this map
to support post-disaster assessment
efforts following the flood in
Xaythany, Laos, on the 21st of July
2025.

Area of Interest (AOI)

Longitude: 101.793°E to 102.990°E
Latitude: 19.3123°N to 18.1741°N

Methodology
Satellite Sensor Used:
Sentinel 1C (SAR imagery)

Polarization: VH Band

Methodology:

» Comparison of pre- and post-disaster
SAR images

+ Radar backscatter analysis to detect
flood affected areas

* Preprocessing applied for accuracy and
clarity

Imagery Dates

Pre-Disaster: 19-10-2024
Post-Disaster: 22-07-2025

Impact Statistics

Reference:
40
BHICIERINES B Families Evacuated
Cebt % 02
° o
M Bridges Collapsed
SENTINEI Legend

Flooded Areas [

Remark(s)

The accuracy of this product has not
been validated

123°F
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EOR activation since (2007 - 2025)

Totally 604 requests were submitted and 546 were activated.

75

68

65 _*54

58
55

51

45

43 40

35 —‘ 36 34 34 ORequests

37T - W Activations
32 31 30 28 N
28 28 27 27 Rejections

35

28
24 25 25 o4 25

20 g 18 920 5 19 18

16

25

15

2 2 1 1 2 1 1

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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Type of request, activations, and rejections for EOR (2007 — 2024)

Number of Requests Number of Number of Rejections Activations/Requests

Activations (%)
Flood 274 259 15 94.5%
Earthquake 69 64 5 92.8%
Typhoon 46 44 2 95.7%
Landslide 35 30 5 85.7%
Volcano 29 26 3 89.7%
Cyclone 28 24 4 85.7%
Forest Fire 19 9 10 47.4%
Qil Spill 9 7 2 77.8%
Others 37 32 5 86.5%
Total 546 495 51

@ Asian Disaster Reduction Center
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Contact:
@ https://www.adrc.asia
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