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Headwater wetlands provide a range of ecosystem services including habitat provisioning 

and flood retention. Following the River Ecosystem Synthesis framework we identified and 

assessed not only headwater wetlands, but unconstrained reaches with the potential to 

support diverse stream, floodplain, and wetland ecosystems. We developed and tested a 

method to predict unconstrained reaches using topographic data, known locations of 

wetlands, and classification trees in one Ridge and Valley watershed. The model was used to 

predict reach type distributions in five watersheds across different physiographic provinces 

and land use distributions. In order to validate the predictions and estimate potential 

ecosystems services provided by the reaches, a rapid assessment of habitat area, 

complexity, and condition was performed at 120 sites. Analysis of the rapid assessment 

data show that the mapping approach predicts constrained versus unconstrained reaches, 

however stochastic geomorphic processes and land use influence which types of habitats 

occur at the sites. Predicted distributions of reach types plotted on hypsometric curves 

showed differing spatial arrangements of reach types across the physiographic provinces. 

Implications for the spatial provisioning of services will be discussed. 
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