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SLAMM (Sea Level Affecting Marshes Model)

• Rule-based spatial model for coastal areas
• Model 1st developed in 1985 for EPA
• SLAMM2 used to predict impacts of sea level 

rise on 20% coast of U.S. for 1989 Report to 
Congress on Climate Change                     
(“an area = size of MA could be lost by 2100”)

• SLAMM3 used for case studies in Puget 
Sound and South Florida

• SLAMM4 used to predict impacts in WA, CA, 
TX, & DE, especially on migratory birds (with 
Hector Galbraith)



SLAMM is a rule-based model



SLAMM3 initial conditions in 1980 based 
on Landsat imagery for South FL



Coastal retreat by 2100 with 0.5 m rise 
in sea level and no additional dikes



SLAMM4 
Data from Internet:

• NOAA tidal data (ex.: Galveston Bay)
• NOAA sea level trends
• EPA sea-level rise scenarios
• USGS Digital Elevation Model (30 m X 

30 m)

• US F&WS National Wetland Inventory



Mean and spring tide ranges
determine vulnerability to sea-level rise



Galveston wetlands vulnerable because of 
low tidal range relative to sea level rise



Local sea level trend
(note substantial subsidence)



Probabilistic sea-level rise model: Titus and Narayanan, 1995
corrected for local subsidence



Galveston Bay, Texas



Galveston Bay, Texas



Digital Elevation Model data



DEM corrected for NWI data





Galveston Bay, Texas

















Impacts on coast

• Developments, especially finger-fill 
canal estates, flooded

• Vulnerability to storm surges increases
• Habitat for migratory shorebirds is lost
• Nursery areas for shrimp and other 

fisheries increase as marshes break up, 
then crash as areas are lost



Shrimp catch was regressed on the 
fractal dimensions of adjacent 

marshes for Gulf statistical areas



Predicted change in TX shrimp catch 
with sea-level rise (based on SLAMM2)



Louisiana catch could increase 
significantly before declining



Predicted change in Gulf shrimp catch with 
sea-level rise (based on SLAMM2)



South San Francisco Bay--even > subsidence



South SF Bay









Parts of Pacific Northwest are rising
but can still be affected by sea-level rise



Oysterville, Washington, Initial Conditions



Oysterville, WA, 2050 High SLR



Oystervill, WA, 2100 High SLR



E. Willapa Bay, WA, Initial Conditions
(area of high relief, poor elev. data)



E. Willapa Bay, WA, 2100, High SLR



Galveston Bay, Texas, AQUATOX compartments



AQUATOX can model biomass of commercial and 
other species in upper and lower layers

1414--dayday
tidal cycletidal cycle



What’s next?

• High-resolution elevational data for 
coastal areas likely to be inundated

• Subsidence trends over time (not linear)
• Include seagrasses/macrophytes 

(subtidal habitat)
• Model Alaskan coast?
• Link to an ecosystem model such as 

AQUATOX (now able to simulate 
Galveston Bay)

• http://myweb.cableone.net/dickpark/


