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... long-term perspective illustrates that policy
decisions made in the next few years to

Consequences of twenty-first-century policy for decades will have profound impacts on global
climate, ecosystems and human societies —

multi-millennial climate and sea-level change not just for this century, but for the next ten
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Scenes from king tides on the Oregon
and Washington Coasts

Giant king tides and foul weather produced

tumultuous waves dozens of feet high that smashed

the Oregon and southwest Washington Coast Saturday, 11 January 2020
Saturday, Jan. ...

Photo/video credit: Patrick Corcoran









Why does understanding extreme coastal water levels matter?
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Defining total water levels (TWL)

TWL = MSL+na+nyrr + Ry

L o
E. Harris

| ALThibault

where:

MSL = mean sea level
N4 = astronomical tide
nyTr = nontidal residual

R = wave runup
13



Defining total water levels (TWL)

TWL = MSL + Na + NNTR + RZ%

(E. Harris

| ALTRID AUt

NNTR = Nsg T NmmsLa T Nss

where:

MSL = mean sea level where:

N4 = astronomical tide Nss = storm surge
nyrr = nontidal residual nsg = seasonal signal

R = wave runup Numsia = monthly sea level anomaly
14



Defining total water levels (TWL)

TWL =MSL+n4+nyrr + Ry
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NNTR = Nsg T NumsLa T Nss + Nri

where:

MSL = mean sea level where:

N4 = astronomical tide Nss = storm surge

nyrr = nontidal residual nsg = seasonal signal

R = wave runup Numsia = monthly sea level anomaly

Ng; = river influenced water levej



Defining total water levels (TWL)
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4 MSL = mean sea level
N, = astronomical tide
Nyrr = hontidal residual 6
R = wave runup




Total water level time series
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Total water level time series
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Total water level time series
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Total water level time series
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TWL on Jan 11t 2020 was in the top 10 since 1980 — At least

along portions of Rockaway Beach
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Total water level time series — Be careful this weekend!
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Defining impacts of TWLs

Impact Hours Per Year (IHPY)

How often the TWL reaches or exceeds a beach contour or other
morphological threshold (dune toe height or dune crest height) can be
related to a wide range of coastal hazards along the coast

22



Coastal hazards on the US West coast

Flooding in Capitola, CA

|

Gryphon Aerial Services

Erosion in Ocean Beach, CA
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Envisioning Resilient Coastal Futures

Community Questions about Adaptation
Planning?

1. Canimplementing adaptation measures change how coastal
flooding and erosion impact the things we care about?

2. Can we characterize that change?

3. How does the implementation of adaptation policies alter
development? How much will it cost?

4. When will homeowners need backshore protection
structures (riprap) to protect their property? Is it legal?

5. What is the feasibility of implementing various adaptation
measures?

6. What extent of the beach is accessible now and in the
future?
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Envisioning Alternative Futures:

Explore how complex coupled natural and human systems dynamically
respond to varying adaptation and climate change scenarios.
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Objective: Inform climate-resilient strategies in the US Pacific Northwest
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Alternative Futures Analysis: Envision

Data Sources Metrics

Flooding
Structures & Infrastructure
Impacted
Economic Value of Property
Impacted

vision

En

Erosion
Structures & Infrastructure
Impacted
Economic Value of Property
Impacted

Scenarios

Policy Scenario Narratives :
Climate Impact Change
Scenarios

Beach Accessibility

Agent Based Model

Percent Shoreline Hardened

Bolte et al., 2007, Mills et al., 2018
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Envisioning Resilient Coastal Futures
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Monte Carlo Flooding Model

Sampling

Serafin and Ruggiero, 2014, Miller et al., 2018, Parker et al., 2019.
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Climate Change Scenarios/TWL Modeling
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Co-development of Policy Scenarios




Policy Scenario Narratives

1. Status Quo
Continuation of present-day policies.

WnltrlmlmtT —



Envisioning Resilient Coastal Futures

Policy Scenario Narratives

- 1. Status Quo

R Continuation of present-day policies.

Example Policy: Maintain current backshore
protection structures (BPS) and allow more
BPS to be built on eligible lots.



Policy Scenario Narratives

_ 1. Status Quo
Water level nut

*~ 2. Hold the Line

3. Laissez-Faire

Current policies (state and county) are relaxed such that
existing homes, infrastructure and new development all trump
the protection of coastal resources, public rights, recreational
use, beach access, scenic views.




Policy Scenario Narratives
1. Status Quo

2. Hold the Line

3. Laissez-Faire

4. ReAlign: change human activities to suit the changing
environment.

5. Neskowin

6. Hybrid

Implement policies in accordance with the preferences
established by the KTAN
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The effect of policies on development patterns

Neskowm Rockaway Beach

Land Use Adaptation Policies—

e Prevent further development
within hazard zone.

 Remove buildings from hazard
zones through easements, etc.

Chronic Coastal Hazard
Zone - DOGAMI
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The effect of policies on development patterns
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The effect of policies on development patterns

Rockaway Beach
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Coastline armored in response to erosion
Rockaway Beach Littoral Sub-Cell

Existing BPS === New BPS

Present Day



Coastline armored in response to erosion
Rockaway Beach Littoral Sub-Cell

Existing BPS m== New BPS

Present Day Status Quo Medium Climate Impact Scenario



Coastline armored in response to erosion
Rockaway Beach Littoral Sub-Cell

Existing BPS m== New BPS

Present Day Status Quo Status Quo Status Quo
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Beach Accessibility

BN | imited Beach Access = Unlimited Beach Access

Present Day



Medium Climate Impact Scenario

BN | imited Beach Access = Unlimited Beach Access

Beach Accessibility
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Which drivers (human and physical)
cause the greatest variation in
stakeholder defined resilience

Climate Scenarios

E trc?)
K metrics?
% 4.5
8
Buildings Impacted by Flooding
1500 T T T
————— Status Quo
yvyesses==_ .-~ -\ . | === Hold The Line
325010 2020 2030 2040 2050 20860 2070 2080 2090 o~ | me==— LaisseZ-Fai[e
Time (yrs) :
----- ReAlign g
————— Hybrid
1000+ . - - I
’I-" ’Iv'
F ) g ’,.I-
.% /‘””;uk-o'l“_"
= 'a' "/
2 Climate Variability |~
4 e
500" 'a:‘l’\, ‘J'
»":’F o i
E PP":::F’, e o aal
) ’-l H ‘-J
1 N Management
[ : # i N il
Sk AP Variability
“" _\::33555::7-‘-:‘“‘-—'-‘\- W
3 St I L e ;e I'"':'::'::'-‘-"‘;‘.‘.'5';:7'-:‘::::::::.‘.::r::‘:.:
2010 2025 2040 2055 2070 2085 2100
Time

4. ReAlign

5. Hybrid

Policy Scenarios




z R 0
Envisioning Resilient Coastal Futures Sea DFA Or?gon.m

Oregon University

Final Thoughts

e |tis critical to take the long view in terms of how sea
level rise and other climate change impacts may effect
our communities, ecosystems and society as a whole.

e How we manage our coast can potentially have as
great of an impact as climate change (at least over time
scales of decades).

* Transdisciplinary research and deep engagement with
a wide range of stakeholders is informing land use
planning and emergency management to increase
resilience to both chronic and acute hazards.
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