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What you are in for:

• Who am I?

• The physical basis for 

SLR

• Our project work-flow

• Reading the projections 

and maps for Island 

County Freeland Park, 10 March 16.  

Unknown photographer, via Lori Clark



Washington Sea Grant funds marine research and 

provides science-based information and expertise to 

communities to strengthen understanding of the 

marine and coastal environment.

“The 
Community”…

“Ivory Tower”



Coastal Impacts of Climate Change

http://sanctuaries.noaa.gov/science/cons

ervation/cc_ocnms.html
http://www.jamestowntribe.org/programs/nrs/nrs_

climchg.htm



The sea is not level

Primarily interested in multi-decadal averages



if you account for the movement of 

the land, average sea level is rising in 

our neighborhood…



John Tyndall, 1864 Svante Arrhenius, 1894

Blame These Fine Looking Gentleman

Identified the role played by CO2 in 

absorbing long-wave radiation

Connected increasing anthropogenic CO2 in 

the atmosphere to mean temperature



greenhouse gases in the atmosphere trap heat by absorbing infrared radiation 

(heat) emitted from the Earth:

Water vapor, carbon dioxide, methane, nitrous oxide and ozone
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Fundamental Concept:  Energy Imbalance



Where is the excess heat?

Heat Capacity of sea water = ~4000 J/Kg/C, 4x that of air
Mass of the ocean = 1.4 x 1021 kg, 280x that of the 

atmosphere…so ΔT is very small

Church et al. 2011



Nerem et al. 2010

Mean Global Sea Level 

(1993-present) suggests a 

global pattern of rising 

seas…

…but the global distribution 

of this pattern of SLR is 

complex…and in the PNW 

eustatic sea level has not 

risen rapidly since the early 

90’s (though that is 

changing)

SLR is due to 

heat



Seattle:  Where subsidence

exacerbates the regional

SLR pattern

Neah Bay:  where VLM is

likely to outpace SLR for at

least the next few decades

Plots from NOAA CO-OPs

Relative Sea Level = Regional Absolute Sea Level + VLM

“Localized” Projections



Hasn’t this been done?

Incredibly detailed, but perhaps hard to 

digest?

“Regionalized” VLM, so sort of glossed 

over variability in Washington



For Island County:  Start with “regionalized” probabilistic projections



Island County VLM



Projections and 

Mapping
Probability of Exceedance

YEAR 99.9 99 95 75 50 25 5 1 0.2 0.1

2010 -0.1 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3

2020 0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.4 0.4 0.4

2030 0.1 0.2 0.2 0.3 0.4 0.4 0.5 0.6 0.6 0.7

2040 0.1 0.2 0.3 0.5 0.6 0.6 0.8 0.9 1.1 1.3

2050 0.1 0.3 0.5 0.6 0.8 0.9 1.1 1.4 1.7 2.1

2060 0.3 0.4 0.6 0.8 1.0 1.2 1.5 1.9 2.5 3.0

2070 0.3 0.6 0.8 1.1 1.3 1.5 1.9 2.5 3.4 4.1

2080 0.4 0.7 0.9 1.3 1.6 1.9 2.4 3.2 4.5 5.3

2090 0.4 0.7 1.1 1.5 1.9 2.2 3.0 4.0 5.8 6.8

2100 0.3 0.8 1.2 1.8 2.2 2.7 3.6 4.9 7.1 8.4

2110 0.8 1.1 1.4 1.9 2.4 2.9 3.9 5.6 8.4 9.8

2120 0.9 1.2 1.6 2.2 2.7 3.3 4.6 6.7 10.1 11.8

2130 0.9 1.3 1.7 2.4 3.0 3.7 5.3 7.8 11.8 13.8

2140 0.9 1.4 1.9 2.7 3.3 4.2 6.0 8.9 13.6 16.1

2150 0.9 1.4 2.0 2.9 3.7 4.6 6.8 10.1 15.7 18.5



Its not just about average sea 

level

Seattle, 17 

December 2012

Photo from Cliff Mass Weather Blog, 

courtesy of West Seattle Blog



Annual extreme water level projections



Extreme “Still” Water Level Projections





Gaps and Needs

Impacts Assessment

• Waves

• Erosion

• Groundwater Interactions (i.e. 

intrusion)

• Bluff Failure

• Critical Habitat 

Ian Miller, PhD
Coastal Hazards Specialist

Olympic Peninsula Field Office
immiller@u.washington.edu
360 417 6460



New “Regional Resilience” Project
Will:

• Support an updated sea level rise and storm surge 

assessment for coastal Washington

• Develop better information on the contribution of waves and 

shoreline change to the changing community hazard profile

• Build climate resilience principles into state agency processes 

and plans

• Look for resilience benefit from ecological restoration 

investments in Puget Sound

• Create outreach tools, including “Resilience Ambassadors”, to 

facilitate implementation of resilience projects and plans

Ian Miller, PhD
Coastal Hazards Specialist

Olympic Peninsula Field Office
immiller@u.washington.edu
360 417 6460

Thank you!


