2019 Report from the Earth Observatory of Singapore:

Rapid response to natural disasters in South and Southeast Asia
using the Advanced Rapid Imaging and Analysis Singapore
(ARIA-SG) system

Emma Hill*2, Shi Tong Chin?, Cheryl Tay?, Sang-Ho Yun3, Alok Bardwaj!, Nina Lin%,
Jungkyo Jung3, Hook Hua3

1 Earth Observatory of Singapore, Nanyang Technological University
2 Asian School of the Environment, Nanyang Technological University
3 NASA Jet Propulsion Laboratory / Caltech, USA

4 Academia Sinica, Taiwan

T N NANYANG SETINEL
EARTH *< | TECHNOLOGICAL )
OBSERVATORY %a UNIVERSITY e~
OFSINGAPORE \¥2Y SINGAPORE Sentinel Asia

J
.‘.‘-“

/ P "3'0.

T -

m t’hgﬁ@ r'Mtz:

-5 s
5

= ;Dé gistation from the 2@%8 Paluearthquake, Image fro




Our team

ShiTong Chin Dr. Alok Bhardwaj

EOS Data Systems Lead Cheryl Tay
Assoc Prof Emma Hill Y EOS Mission Control EOS Research Fellow

EOS PI

Hook Hua
JPL Data Systems Lead Dr. Nina Lin JPL Postdoc
Dr. Sang-Ho Yun Research Scientist

JPL Disaster Response Lead Academia Sinica, Taiwan

Dr. Jungkyo Jung




The mission of the Earth Observatory of Singapore:

 The Earth Observatory of Singapore conducts fundamental research on
earthquakes, volcanic eruptions, tsunamis and climate change in and
around Southeast Asia, towards safer and more sustainable societies.

The mission of our team:

* To support regional decision
makers by monitoring and
mapping regional hazards and
natural disasters.

* To develop cutting-edge
algorithms for hazards
monitoring and disaster mapping.

Members of our team enjoying a visit by
Akira from the AHA Centre



The Advanced Rapid Imaging and Analysis (ARIA) system

* ARIA was originally created by NASA-JPL and
Caltech. ARIA will search for, download,
process and archive available SAR data.

* We cloned the ARIA system to EOS and our
team is collaborating with JPL and Caltech to
improve and expand the system.

* ARIA runsin a cloud computing
environment, SO we can process
large volumes of SAR data in a
short period of time.
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Data products

1. SAR interferograms (earthquake deformation, etc.)
2. Damage Proxy Maps (building damage due to earthquakes, typhoons, etc.)
3. Flood Proxy Maps (flood extent)
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Pass 1: Before earthquake
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Example FPM: Laos Floods, September 2019
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Earth Observatory of Singapore / ARIA-SG Product-
Contains modified Copernicus Sentinel data (2019), Google Earth
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Light blue pixels

indicate flooded

areas, imaged by
Sentinel-1.

The map was used
by AHA to calculate
impact and needed
supplies.




Example FPM: Typhoon Hagibis, October 2019

Egrtf{ Observatory of Singapore / NASA-JPL/ Caltéch / ARIA-SGProduct
Original data ALOS-2 PALSAR-2 Product - JAXA, Google Eatth 5
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Light blue pixels show flooded areas, imaged by ALOS-2.




Example DPM: Palu Earthquake, Indonesia, Sept 2018
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Red and yellow pixels show damaged buildings, imaged by ALOS-2




Example DPM: Typhoon Hagibis, October 2019
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NASA / JPL-Caltech / ARIA / EOS Product

Contains modified Copernicus Sentinel data (2019)
European Space Agency, Google Earth

Red and yellow pixels show damaged buildings, imaged by Sentinel-1




Temporal analysis for improved accuracy:
FPMs for mapping floods from Hurricane Matthew (USA, 2016)

Temporal analysis results in improved
accuracy from 64% to 81%, and the
opportunity for more automated flood
mapping.
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Lin et al., 2019, Remote Sensing.




Temporal analysis for improved accuracy:
FPMs for mapping floods from Hurricane Matthew (USA, 2016)

Validation and training data from
NOAA Airborne Optical Imagery

Results from applying CNN deep-
learning techniques on a stack of 66




Temporal analysis for improved accuracy:
DPMs for landslides triggered by the 2018 M 6.6 Hokkaido earthquake

Temporal
analysis
results in
improved
accuracy from
68% to 93%.
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Recommendations to Sentinel Asia
A BIG THANK YOU to Sentinel Asia for all the great work!

Our recommendations for the future:

1. With cloud computing and temporal processing techniques, we can
significantly improve the accuracy of our disaster maps (including urban
areas for floods). We would like to recommend that ALOS-2 archived
data are made available for download for future events.

2. With improved automation, it would be wonderful if our ARIA-SG
system can be automatically triggered when users input an EOR through
provision of an API.

3. More sharing of ground validation data would be really helpful to
improve our products.

4. We would so much love to hear feedback from users about whether our
maps were useful and how they could be more useful.
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Thank you!

Please follow us on Twitter!
https://twitter.com/eos aria

If you are taking the training
tomorrow, please can you
download and unzip this file?
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https://twitter.com/eos_aria

