
 

Implications of land use change on coastal wetlands 
and headwaters of Alabama 

 
2015 Alabama Water Resource Conference & Symposium 

 
 

Christopher J. Anderson, School of Forestry and Wildlife Sciences 
Auburn University, Auburn, AL 

 
 
 
 
 

10 September 2015 
 
 
 
 



(Projection for 2010 – 2060, Southern Forests Future Project, USDA-U.S. Forest 
Service, 2013). 

Current and future urban growth- changing watersheds 
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• Lower Baldwin County, Alabama 
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NWI and topography for the area of Spanish Fort, AL 
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Coastal creek draining to Wolf Creek in Foley, Alabama 
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Headwater slope wetlands 
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Low-order creeks 
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Tidal creek salt marshes 
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Research goal: 
Determine how land use change influences 
headwaters and wetland functions in coastal creeks 
of Alabama 
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Field studies related to wetland 
functions: 
• Forest community assemblage  
• Water storage and hydrology  
• Carbon cycling  
• Amphibian species assemblages  
• Water quality 
 

Headwater wetlands 
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Mobile Bay 

Gulf of Mexico 

Headwater wetland 
sites in Baldwin 
County, AL (n=33) 

 

Functional 
assessments 
starting in 2009  

 

Sites occur across a 
range of 
surrounding land 
use/land covers 

 

Average watershed 
size: 77.9 ha 
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Watershed 

Wetland 

LULC 
 15 headwater wetlands  

 SCS-method runoff curve nos. (CN) 
calculated using soil, LULC, and 
NEXRAD precipitation data 

 Shallow groundwater monitoring 
with  water level recorders  

 Litterfall production and forest floor 
litter storage 

Headwater wetlands 
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Relationship between a) SCS-curve number (CN) and 
Richard baker Index (RB) and b) runoff depth (Q) and RB 

Barksdale et al. 2013. Ecohydrology 7:803-814. 

a) 

b) 

Headwater wetlands 
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Barksdale et al. 2013. Ecohydrology 7:803-814. 

Relationship between SCS-curve number (CN) and a) forest floor carbon CFF (g-C m-2) 

Headwater wetlands 
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            Watershed 
                Wetland 
Primary flow path 
Sampling station 

Headwater wetlands 
 4 headwater wetlands 

selected for water quality 
monitoring (DIN, SRP, TDP) 

 Sampled wetland surface 
water inflows and outflows 
to estimate nutrient 
retention. 
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New Foley-In flow data (2013-14) 

Rating curves were developed to estimate continuous flow at each wetland station 

Headwater wetlands research 
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Headwater wetlands 

Land use change - coastal wetlands and headwaters  

Percent nutrient load reductions of 
functional urban wetlands: 

 DIN:  56 – 59% 

 SRP: 33 – 56% 

 TDP: 36 – 56% 
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Chemical and biological 
responses of 13 low-order 
creeks to a low-intensity 
urbanization 

Low-order creeks 
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(Wedge et al. 2015. Estuaries and Coasts, Wedge and Anderson. In prep.) 

• Compare resident fish in salt marshes 
within urban (n=3) and reference (n=3) 
tidal creeks. 

• Seasonal sampling using minnow traps 
• Fish abundance, biomass, and 

condition 
 

 

Tidal creek salt marshes 
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(Wedge et al. 2015. Estuaries and Coasts, Wedge and Anderson. In prep.) 

Tidal creek salt marshes 

Gulf killifish (Fundlus grandis) 

Land use change - coastal wetlands and headwaters  

Salt marsh fish abundance and total biomass in urban and reference tidal creeks. 



(Wedge et al. 2015. Estuaries and Coasts, Wedge and Anderson. In prep.) 

Tidal creek salt marshes 

Seasonal mean (±SE) measures of a) caloric density and b) LSI for F. grandis. 
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• Summary 
– Land use change were shown to elicit greater 

flashiness and runoff that may enhance organic 
matter removal from headwater wetlands. 

– Headwater wetlands provided measurable 
reductions in surface water DIN, SRP and TDP. 

– Hydrological, chemical and biological effects 
related to forest cover loss/impervious surface 
were detected in low-order creeks. 

– Resident fish in urbanized fringe salt marshes 
showed changes in fish abundance and health 
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Applications- 
 
Guidance for future 
development in coastal AL 
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Applications- 
 
Validating Wetland 
Rapid Assessments 
Methods 
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Thank you 



Acknowledgments 

Land use change - coastal wetlands and headwaters  


