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The Cascadia Coastlines and Peoples Hazards Research Hub
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Leadership Team Members: Jenna Tilt, Nicole Errett, Lisa Gaines
Project Manager: Ali Burgos

Contr/bute to socioeconomic viability and equitable resilience in
service of coastal community identities, needs, and values
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Five interconnected teams

Team 1 - Tectonic Geohazard Sources and Integrated Probabilistic Modeling
Team 2 - Exposure to Inundation and Coastal Change Hazards
Team 3 - Community Adaptive Capacity

Team 4 - Broadening Participation and Inclusive STEAM Education

Team 5 - Community Engagement and Co-Production of Coastal Hazards Knowledge
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~80 researchers across 10
institutions

2 Advisory Committees:

- External Advisory
Committee (mostly
scientists)

- Community Advisory
Council (mostly
stakeholders at all
levels)

Merges physical science,
social science, engineering
risk analysis, and
community engagement to
understand PNW coastal
hazards and advance
resilience
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Team 1: Tectonic Geohazard Sources and Integrated
Probabilistic Modeling

Coastal Vertical Land Velocity
-124° -123°

Goal 1: Identifying Tectonic Hazards & Recurrence Rates

® Identifying onshore and offshore ® Updated estimates of vertical land

faults movement

New landslide mapping and dating® New geologic observations &

Landscape modeling and dating o i
geomorphic assessments ® Recurrence interval estimations p i Fzzar d

Goal 2: Scenario Simulations

® Coupled earthquake-landslide-tsunami simulations
® Multi-Hazard Impacts of Shaking and Inundation on Coastal Infrastructure

® Tsunami Debris Forecasting and Vulnerability Assessment

vertical velocity [mm/year]
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Goal 1: Identifying Tectonic Hazards

Coastal Vertical Land Velocity

& Recurrence Rates

* lIdentifying onshore and offshore

faults
* New landslide mapping and dating

* Landscape modeling and geomorphic

assessments

» Updated estimates of vertical land

movement
 New geologic observations & dating

 Recurrence interval estimations
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Developing 3D fault geometr
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Draft set of Cascadia earthquake scenarios:

Down-dip Up-dip
Slip Distribution Rupture Limit Rupture Limit
Slip derived ( Shallow ) ( ) i+ rlly Locked Midpaint
from offshore (mostly offshore) Rupture to the trench &
locking estimates \ J \ J
( . e A
M8.7,8.9,9.1,9.3 Middle _
(0.2 increments) (near coastline) Buried rupture
. J \_ J/
Random slip ( Deep ) (
distribution (partially inland) Splay fault
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Figures: Wang &
4 magnitudes x 2 slip distributions x 3 down-dip limits x 3 up-dip limits = 72 scenarios Trehu, 2016; Wirth

& Frankel, 2019
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Probabilistic Estimates of Vertical Land Movement Goastal Vertical Land Velocity

49
Anticipated Research Products:
* Map of interseismic uplift of the coastline (WA, OR, N. CA)
* Predict the ground movement for various EQ scenarios
* Probabilistic estimates of land level at points in the future as°
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Team 2: Exposure to Inundation and Coastal Change Hazards

Goal 1: Measure risk from extreme coastal water levels

* There is a lack of information to plan for increased flood and erosion
risk

Goal 2: Determine the change in coastal morphology and coastal ecological response
» Predict erosion and the resulting habitat change (muddy embayment's, on sandy shorelines)

» Determine the likely impacts on resources threatened with habitat loss

» Evaluate future changes in sand supply, wave environments, and marine nutrients

Goal 3: Evaluate natural and nature-based features for climate change adaptation

* Evaluating natural and nature based features such as salt marshes and sandy beaches
and dunes for climate change adaptation.
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Team 3: Community Adaptive Capacity

Overall Goal:
Increase adaptive capacity of coastal communities

to prepare, respond, and recover from chronic and
acute hazards
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ABTEM: Agent-based Tsunami Evacuation Models

Modeling how people
evacuate with a
tsunami warning in real-
world scenarios

Validated with drill data

Scenario testing: e.g.,
severed lifelines like
bridges, addition of
Vertical Evacuation
Structures

Haizhong Wang and collaborators,
osu







Team 4: Broadening participation, inclusive Science, Technology,
Engineering, Arts and Mathematics (STEAM) education

Cascadia CHARTER Undergraduate Fellowship Program
Coastal Hazards and Resilience Training, Education, and Research

Enhance university sophomore-junior experiences in research, outreach & engagement for
underrepresented and minority undergraduate students

Cascadia TEACH Project
Training, Education, and Research in Coastal Hazards

Create new university K-12 citizen science research experiences

Cascadia CoPe GRT
Graduate Research Traineeship

Convergent science training of graduate students and postdocs
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Team 5: Community Engagement and co-production of
coastal hazards science

Community Engagement and Co-Production Approach:

* Work strategically with tribal, state, and other coastal community organizations to:
* |dentify and implement place-based strategies and initiatives
* Integrate and connect Hub research to community interests and needs
* Co-Design community engagement activities with Hub members to support research teams,

findings, and goals
* Creation of the CCERC (Cascadia Community- Engaged Research Clearinghouse)

* Provides a pathway to link community leaders and practitioners with the Hub resources and

services
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