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• IPCC predicts sea level to increase by 
18-59 cm by 2100 (not taking into 
account the melting of the polar ice caps).  
More recent analyses suggest that global 
sea level could rise by about 1.4 meters 
by 2100 and perhaps substantially higher 
(Rahmstorf et al. 2007; CCSP, 2008) (Overpeck et 
al. 2006, Mitrovica et al. 2009).

• Approx. 12,250 km2 in Florida is below 
1.5 m in elevation;

• Future sea level rise will substantially 
alter Florida’s coastal ecosystems, 
dependent species and human 
communities;

Why the Interest in Future Sea Level Rise?



Why model SLR?

• Gain insight on potential future changes to 
coastal wetlands and dependent species;

• Develop mitigation strategies to minimize or 
delay adverse impacts;

• Develop adaptation strategies to assist 
vulnerable species with adapting to new 
circumstances.



Using the Sea Level Affecting Marshes Model 
(SLAMM) to Assess Impacts on Florida’s 
Coastal Ecosystems

• SLAMM simulates the dominant processes involved in wetland 
conversions and shoreline modifications during sea level rise. 
Four primary processes predict wetland fate with sea level rise:
inundation, erosion, overwash, and saturation. 

• While SLAMM may not be the ultimate tool to simulate the 
coastal impacts of sea level rise, it is currently in wide use 
including by several federal agencies, is relatively easy to use
and cost effective.

• As with all models input data is very important and outputs need
to be assessed with a critical eye.



Early SLAMM Applications in Florida

Estuaries and Bays
• Indian River Lagoon
• St. Lucie Estuary
• Biscayne Bay
• Florida Bay
• Ten Thousand Islands
• Charlotte Harbor
• Tampa Bay
• Apalachicola Bay
• Pensacola Bay

National Wildlife Refuges

•Merritt Island
•National Key Deer 
•Matlacha Pass
•Island Bay
•Caloosahatchee
•Passage 
•Pinellas
•Chassowitzka
•Crystal River
•St Vincent’s
•St Marks

Early applications used low resolution elevation data (NED) with exception 
of a small portion of the National Key Deer NWR (Big Pine Key only).

Low resolution 
elevation data is 
excessively generalized. 
Where comparative data 
was available, LiDAR 
elevation data was 
found to be 300% more 
accurate  than NED 
data.



Hernando County SLAMM 
Pilot Project

Why Hernando County?: LiDAR-
derived DEM available and 
part of Southern Big Bend 
marine portfolio action site.

The study area is 35,303 hectares 
in size with approximately 
76% (26,702 hectares) 
representing land area.

Study Area: Coastal Hernando County



Study Area
• Managed areas account for 15,825 

hectares (59%) of the study area and 
include: 

• Chassahowitzka Wildlife Management 
Area managed by the Florida Fish and 
Wildlife Conservation Commission; 

• Weekiwatchee Preserve managed by the 
Southwest Florida Water Management 
District (SWFWMD), 

• Chassahowitzka National Wildlife 
Refuge managed by the U.S. Fish and 
Wildlife Service; 

• Chassahowitzka River and Coastal 
Swamps, managed by the SWFWMD 



SLAMM inputs
We took exceptional care to get the best available data for this pilot analysis. Input requirements 

included:
• Elevation data for project area and source date                 
• National Wetlands Inventory data for project site and photo date (yyyy) 
• Direction of Shoreline OffShore (N|S|E|W)             
• Sea Level Rise Historic Trend (mm/yr)
• NAVD88 correction (MTL-NAVD88 in meters) 
• Tide Range Ocean (meters: MHHW-MLLW)       
• Tide Range Inland (meters)                 
• Mean High Water Spring (m above MTL)     
• MHSW Inland (m above MTL)
• Marsh Erosion (horz meters/year)         
• Swamp Erosion (horz meters/year)         
• Tide Flat Erosion (horz meters/year) [from 0.5] 
• Salt marsh vertical accretion  (mm/yr) Final   
• Brackish March vert. accretion (mm/yr) Final   
• Tidal Fresh vertical accretion (mm/yr) Final   
• Beach/T.Flat Sedimentation Rate (mm/yr)  
• Frequency of Large Storms (yr/washover)  



LiDAR-derived 
Digital Elevation 
Model and Slope 
input layers for 

Hernando 
County Study 

Area



Coastal Wetlands Initial 
Condition based on 
National Wetlands 
Inventory map (1984). 
The location of 
development is from 
the Southwest Florida 
Water Management 
District 2007 Land 
Use Land Cover data 
layer.



Model Output
2100 SLR 
Scenario:

baselin
e

A1B 
Max A1B Max 1 meter 1 meter

hectar
es

2100-
IC

Pct 
Change 2100-IC Pct Change

Dev. Dry Land 4699 0 0% 0 0%
Undev. Dry Land 5182 -333 -6% -533 -10%
Swamp 10196 -2593 -25% -4738 -46%

Estuarine Open 
Water 8081 791 10% 1137 14%
Brackish Marsh 3099 -317 -10% -1490 -48%
Tidal Flat 1182 -680 -58% 1372 116%

Inland Open 
Water 872 -103 -12% -120 -14%
Saltmarsh 583 1651 283% 2171 372%
Inland Fresh 
Marsh 499 4 1% 6 1%
Cypress 284 0 0% 0 0%
Tidal Fresh Marsh 269 -4 -2% -24 -9%
Mangrove 127 0 0% 0 0%
Trans. Salt Marsh 125 1693 1351% 2337 1866%
Tidal Swamp 118 -107 -91% -118 -100%
Inland 6 0 0% 0 0%
Riverine Tidal 1 -1 -97% -1 -100%



General 
Results:
In northern 
portion of 
study area, a 
significant 
portion of 
the swamp 
is lost to salt 
marsh, 
transitional 
marsh, and 
tide flats. A 
significant 
portion of 
the brackish 
marsh is 
also lost by 
the year 
2100.



Species impacts 

• Predicted using spatial data on land cover, species distribution
and habitat requirements.

• Brackish and Salt Marsh: Rare species dependent on these 
habitats include whooping crane (Grus americana), Scott’s 
seaside sparrow (Ammodramus maritimus peninsulae), 
Marian’s marsh wren (Cistothorus palustris marianae) and Gulf 
salt marsh mink (Mustela vison haliaeetus);

• Swamp: bald eagle (6 nests in study area) and Chassahowitzka 
population of Florida black bear.



Conclusions
• Significant improvement using LiDAR versus non-LiDAR derived elevation 

data;
• Coastal wetlands in Hernando County will be able to migrate to higher 

elevations as sea level rises with the exception of swamp because of its 
relatively undeveloped status;

• Coastal wetland types may gain or lose extent depending on stage of SLR 
(see esp. tide flat);

• Species dependent on area swamp habitat will be greatly impacted including 
Chassahowitzka population of the Florida black bear;

• Additional upland buffer areas will be required to maintain habitat.


