
State of the Coast
Friday, November 6, 2020

11:40 – 1:00 PM

WELCOME!   THIS SESSION WILL BEGIN SHORTLY

Envisioning a resilient Oregon Coast
- Peter Ruggiero, Oregon State University
- John Bolte, Oregon State University
- Jenna Tilt, Oregon State University
- Meredith Leung, Oregon State University
- Dylan Sanderson, Oregon State University
- Katie Santon, Oregon State University



Envisioning Oregon’s 
Coastal Futures

Peter Ruggiero: Lead, Professor in CEOAS, 
takes an interdisciplinary approach to 
assessing the magnitude, frequency, and 
impacts of coastal hazards. 

Jenna Tilt: Research social scientist focused 
on the relationship between environmental 
management, land use planning, 
and human behavior.

John Bolte: Professor and Head of the 
Department of Biological and Ecological 
Engineering and is the lead developer of 
Envision. 

Meredith Leung: PhD student in the 
College of Earth, Ocean, and 
Atmospheric Sciences (CEOAS)

Katherine Stanton: Recently finished 
graduate student in the Anthropology 
Department under the School of Language, 
Culture and Society under the College of 
Liberal Arts

Dylan Sanderson: PhD student in the 
school of CCE in the College of 
Engineering
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Steven Dundas: Environmental economist 
focused on non-market valuation, coastal 
ecosystem services, climate change 
adaptation, and policy evaluation.

Dan Cox: Coastal hazards engineering and 
CH2M Hill Professor in Civil Engineering.

Special Thanks to Recently Retired Pat 
Corcoran: Coastal hazards extension 
specialist with significant experience 
working with coastal stakeholders and the 
project team.

Amila Hadziomerspahic: PhD Student in 
Applied Economics
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Notion of Community Resilience
“Ability to resist, absorb and recover 
from a sudden stress”
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 Engineering mitigation to increase system 
robustness
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• Sea level rise (informed with regional 
variability including vertical land motion)

• ENSO (El Niño - La Niña range)

• Trends and variability in storminess 
patterns (and the associated nearshore 
processes)

Climate Controls on changing Coastal Community 
Resilience to Chronic Flooding and Erosion 
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• Dune grading to enhance view

• ‘Natural’ beach/dune system

• Habitat restoration for 
biodiversity

• Armoring to protect infrastructure

D
is

ta
nc

e 
al

on
g 

co
as

tli
ne

Shoreline change 

Existing Adaptation Strategies



Envisioning Oregon’s 
Coastal Futures



Envisioning Oregon’s 
Coastal Futures



Envisioning Oregon’s 
Coastal Futures

Project Framework and themes:

Acute 
Hazards

Chronic 
Hazards

Coastal
Economics

Equitable
Resilience
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Framework for Assessing Resilience Strategies
2. Policy options/strategies and 
Scenarios

• Status Quo

• Protect (retrofit)

• Realign (moving, zoning)

• Restore (accommodate)

• . . .  

1. Hazard Modeling

• CSZ: Earthquake + Tsunami

• What scenario?  (M7 – M9)

• Timeframe?  (2030, 2050)

• Coastal erosion and sea level rise

3. Resilience Metrics

• Direct losses (life safety, capital)

• Indirect losses (recovery)

• Social equity (unequal loss)

• . . . 

Probability damage of ~1,000-year event 
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Policy options and Strategies
Landscape policies and strategies are decisions or plans of action for 

accomplishing desired outcomes.

Policies and Strategies define the rules
and management options 
that are available to landowners, 
decision-makers.

Examples:
1) Add riprap revetments when erosion rates are high

and buildings are impacted 
2) Restrict new development in areas that 

have experienced flooding more than twice
in the last 10 years

3) Move structures to the safest site on lot when 
subject to frequent flooding
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Landscape policies and strategies are decisions or plans of action for 
accomplishing desired outcomes.

Policies and Strategies define the rules
and management options 
that are available to landowners, 
decision-makers.

Examples:
1) Add riprap revetments when erosion rates are high

and buildings are impacted 
2) Restrict new development in areas that 

have experienced flooding more than twice
in the last 10 years

3) Move structures to the safest site on lot when 
subject to frequent flooding

Policy options and Strategies



Envisioning Oregon’s 
Coastal Futures

Policy Scenario Narratives

Protect (PR)
Policies or decisions are implemented that 
involve resisting environmental change in order 
to protect existing infrastructure and human 
activities (e.g. building or strengthening 
shoreline armor). 

Example Policy: Construction of riprap beach 
protection structures for coastal protection
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Realign (RA)

Policies or decisions are implemented that 
involve changing human activities to suit the 
changing environment (e.g. relocation of 
infrastructure and/or people).

Example Policy: Hazard zone development 
restrictions

Policy Scenario Narratives
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Policy Scenario Narratives

Restore (RS)
Policies or decisions are implemented that 
accommodate environmental change and 
prioritize habitat protection and conservation 
(e.g. restore dunes or nourish beaches).

Example Policy: Construction of dune 
restoration projects for coastal protection
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Policy BL RA RS PR

BPS Constr.

BPS Mainten.

BPS Nourish.

DRP Constr.

DRP Mainten.

DRP Nourish.

Hazard zone 
development 
restrictions

Remove 
Buildings 

From Hazard 
Zone

Remove 
Critical 

Infrastructure 
from Hazard 

Zones
Raise or Move 
structure to a 
new location 
in the same 

tax lot

Raise Critical 
Infrastructure

Individual Policies Climate Impact Scenarios
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Modeling Coastal Resilience Metrics with Probabilistic Total Water Levels

Present Day

2020

Status Quo

2040

Status Quo

2060
Global Climate Patterns

Armoring
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Policy driven tradeoffs in resilience metrics: Protection vs Recreation
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Percent Armored (Rockaway Beach) Beach Accessibility (Rockaway Beach)
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Policy driven tradeoffs in resilience metrics: Protection vs Recreation
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Virtual State of the Coast November 6th, 2020

Break out Rooms!
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1) Building Infrastructure
a) Initial damage and time to recover
b) Protect (retrofit) and Realign (zoning) 

mitigation options
c) Quantification metrics:

• Building damage states (slight, moderate, etc.)
• Repair costs
• Recovery times

2) Transportation Network Infrastructure
a) Initial damage and time to recover
b) Protect (retrofit) and Realign (zoning) 

mitigation options
c) Quantification metrics:

• Road/bridge segment damage states
• Road/bridge segment capacity reduction
• Travel times to critical facilities and community 

assets
• Recovery times North Coast
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Virtual State of the Coast November 6th, 2020
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Equitable Resilience Determining Critical Community 
Assets—Where we are headed: Where we are:

• Envision modeling:  Refining 
retrofit/relocation scenarios to account 
for socio-demographic variations

• Qualitative assessment of hazard 
preparedness and response

• Nonprofit organizations (n=25)
• Latinx resident focus groups (n=35)

• Residents perceive critical facilities as 
places that are SAFE but not 
necessarily places they BELONG, and 
are hesitant to access these facilities

• Prioritizing community assets that 
provide a sense of safety and 
belonging to model in Envision

• Health and Human services: 
Preschools, daycares, nursing homes, 
mental health services, food banks, 
shelters

• Community Resources:
Churches, libraries, community  
centers, grocery stores



Envisioning Oregon’s 
Coastal Futures
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Virtual State of the Coast November 6th, 2020
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Economics of Risk Land Use Change
• Tsunami risk and information shocks

• No evidence that either the Tohoku 
earthquake or New Yorker article 
were capitalized into house prices

• Next steps: GIS viewshed analysis, 
better matching procedure

• Tsunami blue line project
• Goal: Study the effect of tsunami 

blue line signage on property values
• Nearing end of data collection and 

investigating a new method to use

• “Where to move people” model 
• Goal: A population allocation model 

under the managed retreat policy
• Use taxlot subdivisions to predict 

land use change
• Nearing end of data collection and 

exploring potential models

• Coastal Armoring
• Incorporate new TWL data into 

landowner decision model
• Link decision model to Envision
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Virtual State of the Coast November 6th, 2020

Chronic Hazards Analysis Update
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Where we are:
• Built a stochastic 

climate emulator for 
Oregon to model TWL 
inputs to Envision 
(TESLA)

• Testing coupling of 
TESLA TWL hindcasts 
and forecasts

Chronic Hazards
Where we are headed:
• Provide statewide TWL input to 

morphologic change models in Envision
• Link up TWLs to 

peer effects model 
of coastal armoring
in Envision

Key Questions:
• Feedbacks between drivers of chronic hazards and management strategies (e.g. armoring & ENSO)
• Role of changing climate and climate patterns in extreme chronic hazards on OR coast
• Probabilistic assessment of risk



Thanks Very Much!

Virtual State of the Coast November 6th, 2020
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Acute Hazards Theme Update

Virtual State of the Coast November 6th, 2020
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1) Building Infrastructure
a) Initial damage and time to recover
b) Protect (retrofit) and Realign (zoning) 

mitigation options
c) Quantification metrics:

• Building damage states (slight, moderate, etc.)
• Repair costs
• Recovery times

2) Transportation Network Infrastructure
a) Initial damage and time to recover
b) Quantification metrics:

• Road/bridge segment damage states
• Road/bridge segment capacity reduction
• Travel times to critical facilities
• Recovery times

North Coast
Question: What are the main concerns and impediments 
regarding mitigation investment strategies intended to 
reduce the economic risk for a CSZ event?
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