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How can risk be better characterized and the ability to
forecast geohazards like mega-earthquakes, tsunamis,
undersea landslides, and volcanic eruptions be improved?

In the 21st century >$1 trillion damages -
and half a million deaths y | .
! SEA CHANGE.

2015-2025

Decadal Survey
of Ocean Sciences

National Academies of Sciences, Engineering, and Medicine. 2015.
Sea Change: 2015-2025 Decadal Survey of Ocean Sciences.
Washington, DC: The National Academies Press.
https.//doi.org/10.17226/21655.




Major scientific advances in understanding subduction
zone hazards in the ensuing decade from ocean
observations

15 mm

Seafloor instrumentation istance ) Observed ~
0 20 40 60 80 100
has revealed a spectrum — '“°°'érd
. . ‘q—ﬁ # M 38
of slip behavior on the i sipgrim) O

shallow megathrust

Provides a window into
controls on megathrust
behavior and
tsunamigenesis

-39°

Wallace et al., Science, 2016



What do we need to do to make a real difference in
understanding geohazards?

Tonga Geological Survey
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Major scientific advances
In understanding
subduction zone hazards
In the ensuing decade
from ocean observations

| .

o AW N =

‘ (wy) yidap Joojyess

El

=i

plate motion

-60

-40 -20
Distance from trench (km)
M TN \jif et al, G3,
10 10 10 10

Resistivity (Qm)

@ EM receivers

B Fuid seeps

NW 2500 1000

Inline 400

2000

S(I)O SE

Ve 5.0+4.0 3.0 2.0
(km/s) "

Depth (km)

-5 0
Distance from deformation front (km)

Gase et al, Sci Adv, 2023

Subsurface geophysical imaging
providing unprecedented constraints

3 “ on subduction zone faults systems,
connections to landslides, and fluid
exchange between the oceans and

solid earth

2016
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What do we need to do to make a real difference in
understanding geohazards?

Interacting
Capture - events in context

Requires long-term, systematic
Instrumentation
AND
collaborative, interdisciplinary regional focus
to use as natural experiments



SZ4D Implementation Plan

Hilley et al. (2022)

Community Document: 87 co-authors; >1500
contributors through townhalls & workshops 2016-2022
Science questions (Task 3) traced systematically through
data, site and research infrastructure needs (Task 4).

~,

IMPLEMENTATION PLAN
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The Road Ahead

| 2023 | 2024 | 2025

| 2027

MSRI Proposal
Summer 2025

MSRI Implementation

& Summer 2027
Scalability Tr— Map/-‘>MSRI Design Phase
MidScale Research
ARRAY ARRAY
Infrastructure (MSRI) PROCUREMENT DEPLOYMENT
for BEGINS JANUARY
Instrumentation . JANUARY 2026 2027
Geohazards Center Proposal ~-->MREFC
due March 15, 2024 CENTERLAUNCH
Center JANUARY 2026
for WORKFORCE DEVELOPMENT
. . RHEOLOGY
Coordinated Science LEGACY DATA ASSIMILATION
~->sTC INTERACTING HAZARD SZNET COMPLETE
GEOARRAY
MAY 2027

SZNet GeoArray Cascadia field school Chile Field School
o International Workshops Summer 2024 2025
Collaboration Studentexchanges
MultiLab Instrument
Associated Activities Launched
for
People and Tools Modelling Programming
BECG Community of Practice Support

Launch Launched

Geolnformatics Proposal
Submitted Dec 2023
Rheology Toolbox

CSSI Proposal
Submitted Dec 2023
ASPECT/Landlab Coupling

COMMUNITY

LEGEND:
PROPOSED OUTCOMES

Major proposal opportunities

Funded processes

Unfunded processes
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