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Whatcom Climate Vulnerability Assessment and 
Shoreline Management Solutions



Agenda

• Science & Projections
• Phase I Assessment 

(complete)
• Phase II Assessment 

(initiating)
• Comprehensive Plan & Land 

Use 
• Council Discussion and Next 

Steps
Photo: Exterior Whatcom County Fire District 17 Station, Sandy Point - King Tide Event 2022



Sea Level Rise and Flood Uncertainty

Projections will continue to Evolve



Technical Resources available to inform Sea Level Rise Planning

• https://cig.uw.edu/wp-content/uploads/sites/2/2019/07/SLR-Report-Miller-et-al-2018-updated-07_2019.pdf
• CIG-SLR-GIS-guidelines-FINAL-compressed.pdf (uw.edu)
• Raymondetal_SLR_Restoration_2018_Compressed.pdf (uw.edu)
• Extreme Coastal Water Level in Washington State (uw.edu)

https://cig.uw.edu/wp-content/uploads/sites/2/2019/07/SLR-Report-Miller-et-al-2018-updated-07_2019.pdf
https://cig.uw.edu/wp-content/uploads/sites/2/2018/11/CIG-SLR-GIS-guidelines-FINAL-compressed.pdf
https://cig.uw.edu/wp-content/uploads/sites/2/2018/11/Raymondetal_SLR_Restoration_2018_Compressed.pdf
https://cig.uw.edu/wp-content/uploads/sites/2/2019/10/ExtremeWL_Final_15Oct19_midres.pdf


• Greenhouse Gas Scenarios
− RCP 8.5 = “Business as usual”
− RCP 4.5 = Some emissions reductions

RCP stands for Representation Concentration Pathways, i.e. 
changes in atmospheric greenhouse gases

• Level of risk or likelihood
− Percent of models that predict SLR will exceed 

the projection
− E.g., 1% risk means only 1% of models show a 

higher amount of SLR than the projection

Greenhouse Gas Emissions



https://cig.uw.edu/projects/interactive-sea-level-rise-data-visualizations/

University of Washington
Climate Impacts Group

https://cig.uw.edu/projects/interactive-sea-level-rise-data-visualizations/


County landing page
Climate Change Risks | Whatcom County, WA - Official 
Website
Phase I assessment report
Whatcom County Compound Flood Vulnerability 
Assessment
Interactive Map Viewer
"Draft" Sea Level Rise Compound Flooding Web Mapping 
Application (arcgis.com)

Phase I Vulnerability Assessment 
Completed – June 2023

Included:
• Mapped selected sea level rise and 

compound flood scenarios

• Exposure analysis for entire marine 
shoreline and lower Nooksack shoreline

• Completed vulnerability assessments for 
Sandy Point and Birch Bay

• Compiled adaptation strategies and actions 
from local and regional climate plans

https://www.whatcomcounty.us/4244/Climate-Change-Risks
https://www.whatcomcounty.us/DocumentCenter/View/78044/Whatcom-County-Compound-Flood-Vulnerability-and-Risk-Assessment
https://www.arcgis.com/apps/instant/sidebar/index.html?appid=656f1dc771504a71acf0532053b72835


Map sea level rise and flood hazards throughout Whatcom County

Coastal flooding 
• FEMA flood insurance studies

• USGS CoSMoS

https://www.usgs.gov/centers/pcmsc/science/ps-cosmos-puget-sound-coastal-storm-modeling-system#overview

https://www.usgs.gov/centers/pcmsc/science/ps-cosmos-puget-sound-coastal-storm-modeling-system#overview


Hazards: Compound Flooding = Coastal + 
Riverine Flooding

Coastal flooding 
• FEMA flood insurance studies
• USGS CoSMoS

And

Riverine flooding
• USGS Lower Nooksack River Modeling
• FEMA flood insurance studies





Whatcom County Sea Level Rise Scenarios 
• Address scientific uncertainty with scenario planning
• Consider multiple scenarios that provide “bookends” or possible range
• For Whatcom County:

• RCP 8.5 “Business as usual”
• King Tides: 0.8 and 3.3 ft of SLR
• 20-25 year event: 0.8 and 3.3 ft of SLR 
• 100-year coastal event: 0 and 6.6 ft of SLR (most extreme)

UW CIG Projections CoSMoS Scenarios

Anticipated Timeline Probability of Exceedance by this Date Sea-Level Rise (ft) Coastal Return Period
Now N/A N/A 0 100-year

Short-term
10% or less by 2030-2050 50% by 2060 0.8

King Tide

20-year

Mid-term
10% or less by 2070-2120 50% by 2150 3.3

King Tide

20-year

Long-term 1% or less by 2090-2120 5% by 2150 6.6 100-year



Hazard Mapping Summary: Coastal

• Today’s 100-year coastal storm (think FEMA maps) will occur…
 every 20 years by 2040-2060 (0.8 ft SLR) 
 every year by 2080-2100 (3.3 ft SLR)



100-year Coastal Storm with 6.6 feet of SLR



Defining Vulnerability
IPCC 2007

Vulnerability is the degree to 
which a resource is susceptible to 
and unable to cope with adverse 
impacts of climate change.

Vulnerability = (Exposure + Sensitivity) – Adaptive Capacity

Degree of change a 
resource is likely to 

experience

Whether and how a 
resource reacts to climate 
change

Ability to cope 
with/recover from 

climate impacts 



Most Vulnerable Assets: Sandy Point 



Phase II Vulnerability Assessment 
March 2024 – June 2025

Tasks:
1. Complete Marine Vulnerability Assessments 

a) Complete vulnerability assessment for entire marine shoreline

b) Develop detailed erosion analysis, focusing on marine bluffs, based on future sea 
levels and storm surge impacts

2. Complete Riverine Vulnerability Assessment

a) Complete vulnerability assessment for current and projected riverine floodplain up to 
Deming, including the Everson Overflow to Sumas and the Canadian Border



Phase II Vulnerability Assessment 
March 2024 – June 2025

Tasks:
3. Develop pilot adaptation plan for one vulnerable community and develop adaptation 

strategies that can apply across climate impact zones (areas projected to experience 
increased effects of sea level rise and storm surge)

4. Analyze Comprehensive Plan policies, the Shoreline Management Program, zoning and 
subdivision codes, critical areas regulations, & other land use and building codes to 
develop a prioritized list of recommend changes – also look at public infrastructure 



Example Adaptation Strategies
Non-Structural Measures

1. Beach Nourishment
2. Habitat Restoration
3. Coastal Bluff Erosion Best Management Practices 

(BMP)
4. Managed Retreat

Structural Measures

1. Beach Retention Structures: Groins or Breakwaters
2. Shoreline Protection Devices
3. Elevating or Waterproofing Structures and 

Infrastructure
4. Elevating Property Grades

SOURCE: California Coastal Commission, 2018
SOURCE: ESA



Climate-Related Tasks in Comp Plan Update

Countywide Planning Policies
• Review Countywide Planning Policies for consistency with the GMA’s new Climate Change and 

Resiliency goal (RCW 36.70A.020(14))

Comp Plan - Land Use Updates
• Environmental justice
• Reduce/mitigate sea level rise and flood risks

Comp Plan New Climate Change & Resiliency Element
• Resiliency sub-element

Photo from Birch Bay – Jan 2022 - Credit: Teresa McKinnon

Presenter
Presentation Notes
I’m going to give an overview of the major new topics that will need to be addressed in the 2025 County Comprehensive Plan updates….FULL DISCLOSURE: There is more about the implementation requirements of 1181 that I don’t know than I do know! This is all brand new…. and again the 2025 counties and cities in particular are going to be the first jurisdictions required to complete and then implement these requirements…..….The State Department of Commerce just released their early draft interim guidance last month….and again….full disclosure…We haven’t even had time to review it all yet….….But I do want to try and give you a clearer sense of how local governments translate new legislation into local policy….





Development Regulations & Other Plans 
After review/approval of new Comp Plan policies -update 
development regulations & other public infrastructure 
plans
• Zoning
• Critical Areas Ordinance
• Shoreline Master Program
• Subdivision Regulations
• Development Standards
• Building Codes
• Transportation Improvement Plan
• Capital Facilities Plan
• Natural Hazard Mitigation Plan

Sandy Point storm event in 2000

Presenter
Presentation Notes
We will also need to review and amend our development regulations to implement the new Comprehensive Plan policies relating to climate response.Down the road….this will include a review of the Zoning Code, Critical Areas Ordinance, SMP (after Ecology updates the SMP Guidelines), Flood Hazard Management Plan, and other County Codes to ensure consistency between the Comp Plan and the regulations.



Questions?
Compound Flood Vulnerability Assessment (arcgis.com) 
https://storymaps.arcgis.com/stories/1a4ab6ea76d74f03b71ca78d020c4334

https://storymaps.arcgis.com/stories/1a4ab6ea76d74f03b71ca78d020c4334
https://storymaps.arcgis.com/stories/1a4ab6ea76d74f03b71ca78d020c4334
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