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Sentinel Asia Activity Report in 2019

Organization INDIAN SPACE RESEARCH ORGANISATION (ISRO)
Title Support to Sentinel Asia

Type of Providing Satellite data as Data Provider Node (DPN)
Activity

Date DD/MM/2019

During 2019, NRSC, ISRO has contributed in the Sentinel Asia activities as Data Provider Node. NRSC, ISRO has
successfully responded to various Emergency Observation Requests of Sentinel Asia (EOR’s) pertaining to 11
countries (shown in Fig 1) with the help of 30 Indian Remote Sensing Series (IRS) satellite datasets comprising of
Resourcesat — 2/2A and Cartosat series.

NRSC, ISRO has attended all meeting organized by Sentinel Asia and made presentations on the support provided by
ISRO and on various technical activities being carried out by NRSC. ISRO has also represented in Face-face to
meeting of Steering Committee held at Si Rachi, Thailand and participated and made presentations at 7" JPTM held at
Bangkok at the end of 2019. Delivered lecture and conducted practical to all the participants on flood early warning using
space based inputs.

During 2019, ISRO has activated sentinel Asia towards support to Cyclone “FANI”, Assam an Bihar floods-2019 and as
part of it has received data from ALOS PALSAR-2 and THEOS-1 satellite datasets.
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Fig 1: EOR’s responded by NRSC, ISRO during 2019 (Satellite datasets are shown in brackets)



Sentinel Asia Activity Report in 2019

Organization Japan Aerospace Exploration Agency (JAXA)

Title Support from the Sentinel Asia community in response to the
typhoon “Hagibis”

Type of EOR
Activity
Date October 2019

A Category V typhoon “Hagibis” hit Japan on 12 October 2019, and brought record-breaking rainfall
and strong winds in eastern Japan, causing widespread, devastating floods and mudflows. Over 100
people were killed, approximately 500 people were injured, and innumerous number of houses were
destroyed or affected by the disaster.

Faced by the disaster risk, ADRC on behalf of JAXA and the Japanese authorities submitted an EOR
to Sentinel Asia on 11 October, prior to the occurrence of disaster, which contributed to prompt and
opportune support from the Sentinel Asia community. For this EOR, as DPN members, GISTDA,
ISRO, NSPO/NARL (together with JAXA) conducted emergency observations with their satellites and
provided the data. Then, as DAN members, AIT, Chiba University, EOS, Riken, Yamaguchi University,
provided analyzed products. Also, this EOR was escalated to the International Disaster Charter
(“Sentinel Asia Escalation”), with Yamaguchi University playing the role of Project Manager. On
behalf of the Japanese people, we would like to extend our sincere gratitude to all Sentinel Asia

members who have supported us.
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Sentinel Asia Activity Report in 2019

Organization MALAYSIAN SPACE AGENCY (MYSA)

Title MYSA Establishment and Participation in Sentinel Asia
Type of MYSA Establishment and Participation in Sentinel Asia
Activity

Date 2019

On 20™ February 2019, has marked another achievement for space The Malaysian Cabinet has
approved the establishment of Malaysian Space Agency (MYSA) through the merging of Malaysian
Remote Sensing Agency (MRSA) and National Space Agency (ANGKASA).

This mergence which operationalizes in December 2019, is set to improve work efficiencies by
optimizing the use of existing resources and facilities to ensure the development and management of
the national space sector in a strategic, organized and comprehensive manner.

Previously, Malaysia through ANGKASA has involved in several activities organized and hosted
under Sentinel Asia (SA) platform. As we face the challenges posed by the COVID-19 pandemic,
Malaysia looks forward to working closely with all stakeholders including SA in solidifying
international solidarity to realize the potential of space sector for the benefit of humanity.



Sentinel Asia Activity Report in 2019

Organization Manila Observatory

Title Presentation of DAN Updates, 7th Joint Project Team Meeting
(JPTM) for Sentinel Asia STEP-3 (JPTM 2019), Bangkok,
Thailand

Type of Meeting

Activity

Date 12-14 November 2019

Please write about your activity related to Sentinel Asia in 2019.

Ms. Flordeliza P. del Castillo represented the Manila Observatory (MO), as a DAN, during this meeting. She presented
the report (in attached jpeg of ppt slides) of our DAN activities for 2018. These slides included:

e An orientation of the beginnings and historical activities of the MO
e Our mission and research programs
e Our EO mapping and future plans
- The continuous generation of static and dynamic layers largely through projects or programmatically,
- Satellite-based extraction of spatial information through EO,
- Periodic EO process documentation for downloading of satellite imageries and RS-GIS mapping,
- Training on EO through mapping as well as upload of EO maps in the MO Geoportal
e MO’s EO protocol

e MO’s future plans as an institute

Feedback on the MO’s EO protocol was given during the JPTM 2019, that it takes too long. With this in mind, Ms. Ma.
Flordeliza P. del Castillo and Mr. Randell G. Teodoro were authorized to directly download satellite imageries for EO in

accordance with each’s expertise: Ms. Castillo for flooding; Mr. Teodoro for earthquake.



Sentinel Asia Activity Report in 2019

Organization Department of national remote sensing — VietNam Ministry of
natural resources and environment

Title Summary of 2019 results through SA system activation

Type of EOR

Activity

Date 24/06/2019
05/09/2019
11/11/2019

24/06/2019:

Heavy rain occurs in many districts of Lai Chau province, the rainfall is measured from 50mm to 80mm. Heavy
rains prolonged with flash floods and floods causing damage to many state projects; houses, property, crops of the
people and initially recorded damage to people. Immediately after a flash flood disaster, we sent a request for
support to Sentinel Asia through ADRC, as a result received 2 types of satellite images as follows:
On June 26, received 02 ALOS-2 scenes (pre-disaster scene); On June 28, received 02 scenes of ALOS-2
(post-disaster scene); On June 29, received two ALOS-2 scenes (post-disaster photos - color composite);
On June 29, received 01 scene of Resourcesat-2 AWiFS-2 (post-disaster scene)
05/09/2019:
Northern of Vietnam and provinces from Thanh Hoa to Quang Binh will have heavy rains from 1st to Sth
September 2019, rainfall over the whole range from 300-700mm. Many areas may be subject to flash floods and
flooding. Through support from SA system we have received the following results:
On September 7, received 01 scene of Resourcesat-2A AWiFS-2; On September 8, received a FOMOSAT
FS5 G000 MS L1A scene; On September 10, received 02 AIT products (with digital data in the form of
SHAPE file); On September 10, receipt of 02 EOS products (with digital data in SHAPE file format);
Product form Web GIS
11/11/2019:
Due to the influence of the circulation of typhoon No. 5, from October 31st, heavy rains spread from Phu Yen to
Quang Nam and the Central Highlands provinces, causing the rivers to rise rapidly. Through support from SA
system we have received the following results:
On November 9, received 03 IRS-R2A scenes; On 11/11 and 12/11 received 05 THEOS level 2A scenes
(Pan and MS); On November 14, received 05 ALOS-2 scenes (post-disaster scenes); On 11/17 received
01 FORMOSAT-5 scene; Product form Web GIS



Sentinel Asia Activity Report in 2019

Integrating VNRedSat satellite image into digital terrain model data of 3 villages isolated by heavy rains, flooding

and flash floods (Xa Na village, Na Meo commune, Quan Son district, Thanh Hoa province)



Sentinel Asia Activity Report in 2019

Organization National Applied Research Laboratories (Taiwan)

Title The 39th IEEE International Geoscience and Remote Sensing
Symposium (IGARSS) 2019

Type of . .

. International Symposium
Activity
Date 07/28/2019 -08/02/2019

The 39th International Geoscience and Remote Sensing Symposium (IGARSS) took place from 28
July to 2 August 2019 in Yokohama, Japan. IGARSS has been hosted by the IEEE Geoscience &
Remote Sensing Society (GRSS) annually since 1981. It is representative of an international
conference in the domain of global earth science and remote sensing. Dr. Franz Cheng from the
National Applied Research Laboratories (NARLabs), representing Steering Committee of Sentinel
Asia, is honored to be invited to deliver a Plenary Keynote Speech on "Sentinel Asia-Evolution and
Current Status." After the Plenary, Dr. Cheng receives the privilege to meet the Japanese Emperor
Naruhito and to report the Sentinel Asia contributions to countries in Asia Pacific region. Dr. Cheng
also exchanges information with another keynote speaker Prof. Dr. Gilberto Camara, Director of
GEO (Group on Earth Observations), on operations of Sentinel Asia. Dr. Camara warmly invited
Sentinel Asia to join GEO as an Observer. (Note that APRSAF is currently holding a GEO Observer
membership.)

Sentinel Asia - Evolution and Current Status
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Dr. Cheng delivered a Plenary Keynote Speech in IEEE IGARSS 2019 Symposium (Fig 1)
The Japanese Emperor Naruhito gave a talk to welcome the scientists (Fig 2) and met distinguished
guests including GEO Director Prof. Dr. Gilberto Camara (Fig 3 far left).



Sentinel Asia Activity Report in 2019

Organization National Applied Research Laboratories (Taiwan)

Title 70t International Astronautical Congress (IAC)
Type of .
. International Conference
Activity
Date 10/21/2019-10/25/2019

70th International Astronautical Congress (IAC), hosted by the American Institute of Aeronautics
and Astronautics (AIAA), was held from 21 to 25 October 2019 in Washington, D.C., United States.
IAC is the world's largest annual integrated space meeting, attracting thousands of space experts,
scholars, manufacturers, and representatives of space agencies from various countries. As a means to
promote Sentinel Asia to the global community, NARLabs presented “A Preliminary Evaluation of
Sentinel Asia in Response to Natural Disasters in Asia Pacific Region” in IAF (International
Astronautical Federation) Earth Observation Symposium. Dr. Shirou Kawakita of Sentinel Asia
Secretariat and Dr. Koji Suzuki of Asian Disaster Reduction Center co-authored this paper. This
paper showcased preliminary statistics of Sentinel Asia performance and recent efforts in improving
the system in Step-3 phase. Current endeavors in the evolved new emergency response system were
also reported, they included OPTEMIS (Operation Planning Tool for Earth-observation MISsion,
contribution from GISTDA, Thailand) and implementation of cloud servers (contribution from

Academia Sinica, Taiwan, and ISRO, India).
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Sentinel Asia Activity Report in 2019

Organization

Geoinformatics Unit, RIKEN Center for Advanced Intelligence

Project (AIP)

Title Preliminary CNN-based inundation Depth Mapping in East
Japan after the Typhoon Hagibis

Type of Disaster Emergency Response

Activity

Date 14/10/2019

On October 12, 2019, Typhoon Hagibis hit East Japan, triggering floods and landslides. The Geoinformatics Unit,

RIKEN Center for Advanced Intelligence Project, conducted a preliminary mapping of the affected areas using Sentinel-

1 SAR data provided by ESA. To detect the flooded areas, we carried out a change detection analysis using pre-event

SAR data acquired on October 6, 2019, and a post-event SAR data from October 13 (local time), 2019. Then, to detect

the inundation depth, we regression model from Sentinel-1 detection to DSM-based inundation depth. The regression

model was based on a deep Convolutional Neural Network (CNN).

o 1 2 km
—

Background (c)
Rgindaring (c) Unlt. RIKEN AP, e, |

Preliminary CNN-based inundation

depth mapping in East Japan after the

Typhoon Hagibis
Data:
- Sentingl-1
depth (m) (Pra-event: 2018-10-06, post-event : 2018-10-12)
60 Dagllal Surface Model (GSI Japan)

ngmsaun from Senlmel—l

g fiood detection to D! JERTTAINEL
i based inundation mm Aﬁm
. T using Deep Convolutional
ST m Noural Networks (CNN) RIS R il
\ Ll tion limits by GSI
ormation Authorty of Japan (GSI) \ o0 e

Flood depth mapping results.



Sentinel Asia Activity Report in 2019

Organization International Research Institute of Disaster Science, Tohoku
University
Title Mapping Tsunami Disaster Impact of Indonesia by Satellite

Remote Sensing

Type of Workshop, Research
Activity
Date 28/Nov./2019

Our group was funded by Japan Science and Technology Agency (JST) to conduct a joint research with Indonesian
colleagues from National Institute of Aeronautics and Space, Remote Sensing Application Center and National Disaster
Management Authority (BNPB). In this collaboration, we conducted a comprehensive research on mapping the
impact of the tsunami events in 2018 in Indonesia with combined approach of remote sensing with advanced
machine learning, field observation and GIS analysis, throughout the international collaboration. We achieved a
significant goal to develop a robust satellite remote sensing method and mapping technology for identifying
tsunami impacts and vulnerabilities in emergency response efforts. The outcomes are expected to be utilized in
emergency observations and disaster response efforts. The statistical analysis of field data provided the useful
insights to understand tsunami vulnerability of Indonesia with the form of “Tsunami Fragility Curve”. This is also a
remarkable achievement to contribute on understanding tsunami risks and structural vulnerabilities and urban
planning for tsunami-resilient community.

The workshop titled “J-RAPID Report Symposium for Anak Krakatau volcano eruption and Sunda Strait tsunami”
was hosted by JST and RESTEK (Ministry for Research and Technology) in Jakarta on 28 Nov., 2019.



Sentinel Asia Activity Report in 2019

Organization Center for Research and Application for Satellite Remote
Sensing, Yamaguchi University

Title Director

Type of Contribution for EOR activity (Flood in Kyushu, Japan)

Activity

Date August 2019

Yamaguchi University, Center for Research and Application of Satellite Remote Sensing, was established in

February 2017. There are 4 missions at this center; (1) to promote world-class research in satellite remote

sensing, (2) to cultivate human resources capable of promoting a wide range of research in satellite remote

sensing and space technology, (3) to contribute to disaster information analysis and improve public safety and

security, and (4) to promote local industry and create new industry/business for space utilization technology.

Also, Yamaguchi university has been providing VAPs as DAN in case of EOR. We provided flooding product

which is covered Saga Prefecture when tragic heavy rain hit in August 2019.

Detected water areas using ALOS-2/PALSAR-2 in Saga prefecture, Japan
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