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Preliminary Data – Not Reviewed

We observe sea level rise in Washington

Not Peer-Reviewed

5.5 in/100 yrs

Data from NOAA (https://tidesandcurrents.noaa.gov/) and Newton et al., 2021 



Gig Harbor, 
December 27, 2022

MyCoast/King Tides



Gig Harbor, 
December 27, 2022

MyCoast/King Tides

Hours over NOAA’s “minor high tide flooding” threshold (2.09 ft above MHHW)
 Seattle (1898-2021) 



Sea level projections suggest a very 

high likelihood of acceleration
Washington State SL Projections for RCP 8.5

From Miller et al., 2018.  Derived from Kopp et al, 2014





“Traditional” vulnerability assessment 

approaches

10/17/2023 7



SLR 
Vulnerability

Vulnerability =
Adaptive Capacity

SensitivityExposure +

Modified from Brooks, 2003 and IPCC, 2012 

Gets at if, when or to what 
degree a sea level related 

hazards will interact an asset.  

Gets at the consequences 
of the interaction with a 
hazard.  What happens?  

How much damage occurs?

Gets at any capacity or ability 
that a system may have to 
reduce either exposure or 

sensitivity



“Go beyond the blob”

2017



NTA 2018-0685:  Prioritizing Sea 

Level Rise Exposure and Habitat 

Sensitivity Across Puget Sound
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• Proposed to and funded through the 

Puget Sound NTA process (EPA NEP 

restoration funding, administered 

through WDFW)

• Parcel is the fundamental unit of 

analysis

• Performance Period:  April 2020 – 

August 2022

• Advisory Group
• Kevin Zerbe, Harriet Morgan, Bobbak Talebi, Travis 

Ball, Tish Conway-Cranos, TJ Moore, John Lovie, 

Nicole Faghin, David Trimbach
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https://repository.library.noaa.gov/view/noaa/37524 https://www.mdpi.com/2071-1050/15/6/5401



Northwest Climate Conference
October 3, 2023

Project Background

Parcel Scale Analysis
 Beach Strategies (CGS, 2018) parcel 

layer (~50,000 parcels) 

 Added parcels 

 200 FT from ShoreZone shoreline

 <30 FT elevation & hydro-

connected

 Removed Lake Washington parcels past 

Ballard Locks

 111,249 Total Parcels, and on each:

 Exposure

 To flooding and erosion

 Sensitivity

 For infrastructure and habitat

 Vulnerability

 The SUM of exposure and 

sensitivity





The sum of the 
percentage of each 
parcel inundated 
under each of five 
different sea level 
scenarios, drawn from 
Miller et al., 2018



An assessment of the relative 
likelihood of erosion on a parcel given 
modelled waves and 
shoretype/geology.  NOT based on 
historic erosion rates, or physical 
erosion projections 



Erosion 
Potential

Coastal 
Flooding

Exposure 
Index



The sum of the percentage of the 
building footprints on each parcel 
inundated under each of five 
different sea level scenarios, drawn 
from Miller et al., 2018



Small modifier for flooding of roads 
adjacent to a parcel and/or if the 
parcel is designated as having 
agricultural uses based on 



Used NOAA’s marsh migration layer 
to assess the degree to which a 
parcel’s coastal habitat area 
expanded or contracted across five 
sea level scenarios drawn from 
Miller et al. 2018



Parcel 
Infra-

structure

Infra-
structure 
Sensitivity

Habitat
Sensitivity



“Physical Vulnerability” 
= Exposure + Sensitivity
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NTA 2018-0658 AG Technical Update

Social Vulnerability Index

See Fleming and Regan, 2022:              https://repository.library.noaa.gov/view/noaa/37524
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Physical
Vulnerability

Socially-
Modified

Vulnerability
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Physical
Vulnerability

Socially-
Modified

Vulnerability Amplifies 
assessed 

vulnerability 
in urban 
estuaries 
and other 
parts of 

Puget Sound



Validation

https://johnlovie.substack.com/p/an-
imperfect-storm



Limitations

27

 Erosion Potential is not as good as an erosion model

 The elevation data we use are good, but not 

perfect…especially for capturing levees and dikes

 Some parcels in Puget Sound include tidelands, and 

those parcels will have a bias to their coastal flooding 

index

 Large parcels theoretically should have a biased 

exposure score

 Buildings are different….but we treat them the same

 A large geodatabase isn’t a great tool for supporting 

uses by coastal managers

 How do we “validate” something like a vulnerability 

score?



Launching a second phase….



Phase 2 will ….
• Expand the spatial reach of the analysis, using newly published 

elevation data

• Improve the analysis – possibilities include:
• Clip parcels to exclude intertidal portions
• Delineate edges of bluffs and calculate setback distances to 

buildings/roads
• Improve modelling of flooding over and around levees and dikes
• Integrate building information or damage functions

• Validate the results with an independent assessments of 
vulnerability

• Communicate the results with an online interactive format



Resources

• https://wacoastalnetwork.com/puget-sound-parcel-scale-sea-level-rise-
vulnerability-assessment
• Includes geodatabase and user guide
• County maps
• Technical Report

• https://www.mdpi.com/2201706
• Examines results and assumptions

• https://repository.library.noaa.gov/view/noaa/37524

• SVI for Puget Sound, results are for zip code areas

Ian Miller
Coastal Hazards 
Specialist
immiller@uw.edu
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