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Question: What do at-risk populations need out of
tsunami alerts?

m Timely: Alerts are issued in sufficient time for Emergency
Managers and the public to take appropriate actions to
preserve life and property.

m Relevant: The alerts and the associated actions must
- — correspond to the actual threat.

m Accurate: Overestimating the threat can strain the usually

limited emergency management resources available at short

e | notice and cause ancillary safety concerns. Underestimating

B =T the threat—or worse, not anticipating any threat at all—can
eSS have obvious catastrophic consequences.




How do Global Tsunami Warning Systems Work ?
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This challenge is greatly amplified when considering
tsunamis generated without seismic cues

Generation Mechanism

SR Pelsbuhen Distribution of confirmed tsunamis
by generation mechanism
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m First indicators often come too late to take evasive action

m Observing systems not tuned to support forecasts for non-
seismic sources—even when early detections are made

m Warning Centers not all conditioned to anticipating or
responding to non-seismic source tsunamis

This requires a fundamentally different approach to solving the problem




Opportunity: By shifting focus toward direct tsunami detection
and measurement we will improve Timeliness, Relevance and
Accuracy of *all* Tsunamis

m Tsunamigenic processes—even those associated with
earthquakes—are complex and difficult to accurately

e simulate in real-time.

m In contrast the tsunami wavefield is detectable and
measureable—with the right instruments and techniques—
and propagates deterministically in open water.

m Focusing effort on improving direct tsunami detection and
measurement will allow that Global Tsunami Warning
System to address all tsunamis independent of source.

m RESULT: EM Decisions informed by accuracy and precision,
rather than broad uncertainties.




Rethinking Ocean Observations:

Reducing Uncertainty in Global Tsunami Forecasts

SATELLITE

HIGH-PERFORMANCE
COMPUTING

ABLE
COMM.ERCIAL TELECOMMUNJCATIONS G

PROPOSED
INSTRUMENTATION NODES

fli7e GPSIACOUSTIC

SECONDARY HYDROPHONE |
BOTTOM PRESSURE NODE
RECORDER (BPR) NS L

OCEAN BOTTOM
JUNCTION |- . SEISMOMETER

e R BOX - o (0BS)

RCH FIBER-OPTIC CABLE e

NODE

RESEA




NEW POTENTIAL SOURCES OF OBSERVATIONS FOR TSUNAMI
WARNING SYSTEMS

Locations and magnitudes of historical seismic events (red),
DART tsunami buoys (yellow triangles) and current (green)
and planned (white) submarine cables,.

SMART repeaters shown every 300 km

60° 120° 180° -1?0' -60°" 0 60'

~-Submarine Cable 7 DART Mag-<5-9<@ NN |Ready for
w/ SMART repeater 1990 2000 2010 2020 Service

600 1200 180 .qpp0 60 0 60°

Angove, M . et. al, 2019

The location of 2,260 real-time GNSS stations from public
networks around the world
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TSUNAMI WAVEFIELD UNCERTAINTY

Tsunami Decade Program

A Centroid Moment Tensor (GNSS)/Finite Fault Model (GNSS)
A Full Bottom Pressure (Tsunameters and Cables)

A In-situ Accelerometers

A More...
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Summary: Tsunamis can be caused by many sources:

* Undersea Earthquakes
* Landslides

e Volcanic Eruption
 Weather disturbances
* Impact

e etc

But...they all have one thing in common: a PI opagating wave _f ield that can be

detected, measured and forecast given the right observing strategy and
techniques. The UN Tsunami Decade Program will endeavor to advance these

technologies and techniques in support of the Saf e Ocean Prillar of the UN

Decade of Ocean Science
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