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WORST DESTRUCTIVE TSUNAMIS

Sumatra, Indonesia — 26 December 2004
... around 230,000 people reported dead.

North Pacific Coast, Japan — 11 March 2011
... killing more than 18,000 people ...

Lisbon, Portugal — 1 November 1755
... killing 60,000 in the Portugal, Morocco and Spain.

Krakatau, Indonesia — 27 August 1883
... as many as 2,000 deaths ...

Enshunada Sea, Japan — 20 September 1498
... at least 31,000 people killed.

Nankaido, Japan — 28 October 1707
... about 30,000 people were killed ...

Sanriku, Japan — 15 June 1896
... killing some 22,000 people.

Northern Chile — 13 August 1868
A total of 25,000 deaths were estimated ...

Ryuku Islands, Japan — 24 April 1771
... killing nearly 12,000 people in total.

Source:
https://www.australiangeographic.com.au/topics/science-
environment/2011/03/the-10-most-destructive-tsunamis-in-history/
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Pacific Marine Environmental Laboratory,

Big open ocean areas are still

Description of the problem (Il)

out of the monitoring systems.
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CHANNELS

UN-DLR High Level Forum

Presentation in front of potential
users has been done in November
2018

Big Data World Singapore 2018

During Big Data & Analytics Keynote
and Al and Machine Learning, we
were speaking about this project to
an audience of 1000’s of people
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Description of the solution ()

Tsunami event detection based
on satellite measurement

Altimetry instruments on board of
different satellite mission are
providing measurements of the Sea
Surface Height.

This will be improved by adding Sea
Surface Roughness data coming
from imaging radar mission

Supported by propagation methods
and buoys measurements data.

Tsunami propagation methods
allows a better detection of these
events. Satellite detection
contribute to validate and improve
those propagation functions.

Provision of buoy measurements
are injected to the system for
consolidation of the algorithm.

Event detection enhanced by a
Al algorithm implementation

Data analytics of stored data from
historical tsunami event, but also
other meteo tsunamis, is under
preparation to train a dedicated
neural network providing our
solution with a better classification
algorithm

First operational implementation of
the Sentinel 3 local data dumps.

Copernicus Sentinel 3 satellites have
been design to access data in
specific regions on demand.

TEWS could be the first
implementation of the Sentinels
Collaborative Ground Segment of
the Copernicus Sentinel 3 satellites



SYSTEM

DESCRIPTION

Description of the solution (ll)

TEWS implementation

.

Satellite
sensing

} Propagation

/ Earthquake
estimation

Detection

Historical
data

TEWS
Processor

Monitoring Map

Warning Communication
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COPERNICUS
SATELLITES

High open ocean coverage using
Sentinel 3 satellites, including all
oceans.

Complemented for other
altimetry current missions like
Jason2 and Jason3, Cryosat, HY-2,
Saral.

Copernicus Mission Sentinel 6 will
contribute from end of 2020.

Data latency reduce by the
implementation of Local Dumps
on South pole station or other
specific locations like Indonesia
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Description of the solution (lll)

TEWS - Copernicus Sentinel 3 Mission Analysis




GLOBAL DUMPS

SLST
OLC
SRA
MW
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GNSS
DORIS
Ancillary data
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Current Sentinel 3 Mission implementation

Sentinel Core Ground Segment

e Data dump over Svalbard ground station once
per orbit.

e Data distribution through PDGS.

e Timeless ~3h



New Sentinel 3 Mission implementation

LOCAL DUMPS Sentinel Collaborative Ground Segment

 Complementary products and algorithms definitions.

SRAL e Data dissemination and access, supporting redistribution of
SENTINEL core products by establishing additional pick-up
points

Ancillary data

_ ,  Complementary support to calibration/validation activities.
No impact in

nominal mission « Data acquisition and (quasi-) real time production.

* Development of innovative tools and applications. &’

Oeep Blue Globe
DEEP BLUE GLOBE 9



SOUTH POLE USE CASES
ME&GE TEWS - Copernicus Sentinel 3 Mission Analysis
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Passes per day

TROLL O'HIGGINS ™ Punta Arenas
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INDONESIA USE CASES
—USE CASE — TEWS - Copernicus Sentinel 3 Mission Analysis

Sentinel 3 Quasi Real time data

Altimetry satellite Missions

Number of passes per day

Complemented by passes of Sentinel
1-A and B radar

DEEP BLUE GLOBE 11




TEWS

DEEP BLUE GLOBE

CONCLUSION

DBG - TSUNAMI EARLY WARNING SYSTEM

Global coverage for tsunami detection including open
seas

* First Sentinel 3 Collaborative Ground Segment
implementation.

* No Impact in the Nominal Mission (slightly increase of the
mission planning)

* Altimetry data timeless reduced up to quasi real-time for
specific areas
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THANK YOU

@ tews@deepblueglobe.eu

% www.deepblueglobe.eu




