
SEA-LEVEL RISE

A Solution For The A Solution For The 
Northwest Coast





Long-term Tide Gauge Trends

• Galveston, TX: 6.5 mm/yr

• New York, NY: 2.77 mm/yr

• Baltimore, MD: 3.12 mm/yr

• Key West, FL: 2.7 mm/yr• Key West, FL: 2.7 mm/yr

• San Francisco, CA: 2.13 mm/yr

• Sitka, AK: -2.17 mm/yr



“In the next century, the majority of 
America’s tidal wetlands could be 
replaced by a wall, not because 
anyone decided that this should anyone decided that this should 

happen but because no one decided 
it should not.”

James Titus 1998







Study Area



SEA-LEVEL AFFECTING 
MARSHES MODEL

• Simulates the processes involved in wetland 
conversion and shoreline modification under 
long-term sea-level rise

• uses inundation, erosion, overwash, saturation 
and salinity processes to predict changes from 
one wetland type to another
and salinity processes to predict changes from 
one wetland type to another

• 11.2 inch rise by 2050
• 27.3 inch rise by 2100
• 59.1 inch rise by 2100
• Performs analysis at current diking conditions 

and without dikes in place



44% Loss of Non-Emergent Intertidal Habitats



52% of all Brackish habitats converted52% of all Brackish habitats converted



HISTORIC WETLAND LOSS

• Over 80% of the historical coastal 
marshes are gone from areas like Puget marshes are gone from areas like Puget 
Sound





BuffleheadBufflehead Barrow’s GoldeneyeBarrow’s Goldeneye Harlequin DuckHarlequin Duck

Sea Ducks

Long-tailed DuckLong-tailed Duck

White-winged ScoterWhite-winged Scoter Surf ScoterSurf Scoter









Salmon

• Historical loss of nearshore marine and 
estuary habitats have already contributed to 
salmon population declinessalmon population declines

• Predictions from the Skagit delta are a loss 
of rearing capacity of over 500,000 chinook 
salmon with a 32-inch increase in sea-level





Science

No Net Loss
Of Coastal Wetlands

PolicyDirect 
Programs



Refine WA SLAMM Analysis
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Allowing Inland Migration of 
Coastal Wetlands

Providing future generations 
a reasonable option for dealing with a reasonable option for dealing with 

sea-level rise 





Tidal Flats

Salt Marsh

Brackish Marsh
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Existing Levee 
Future Levee
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James Titus 1998
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Going Forward

Science

– What are the consequences of  habitat loss for sea ducks, brant, shorebirds, 
salmon?

– Continued assessment of the change in wetland systems due to sea-level rise
– Identification of candidate sites for coastal wetland migration– Identification of candidate sites for coastal wetland migration

Direct Programs
– Informed protection of threatened habitats
– Restoration in the face of sea-level rise
– Agricultural community participation
– Aggressive development of funding sources to purchase farmland easements

Policy
– How must current wetland programs be changed to mitigate for sea-level rise?
– Are additional programs needed?




