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ABSTRACT 

Wetlands improve water quality, protect floodplains and 

food crops, provide habitat to flora and fauna, and recharge 

groundwater. To protect, restore, and enhance the functions and 

values of wetland ecosystems, the Natural Resources Conservation 

Service initiated the Wetland Reserve Program (WRP). Easements 

enrolled in the WRP are currently being evaluated by multiple 

universities and organizations. One particular WRP easement is St. 

Arbor, located in Carlisle County, Kentucky.  

To properly evaluate wetland restoration, it is important to 

know the quantity of water available in a given easement. One way 

to represent the quantity of water in an easement is through a 

hydrologic budget, which represents the inflows and outflows of a 

given control volume. Developing a hydrologic budget requires a vast 

amount of flow data, which can be difficult to capture for a longer 

time scale. A hydrodynamic model, specifically HEC-RAS, can quantify 

flow and produce rating curves at selected locations, providing a 

stage-discharge relationship. These stage-discharge rating curves can 

be coupled with stage data to determine flow at a selected location 

to produce the hydrologic budget. Therefore, the objective of this 

study was to develop, calibrate, and validate a high-resolution 2D 

HEC-RAS model at Mayfield Ditch to extract rating curves at the 

selected locations. 

The 2D HEC-RAS model was developed using Light Detection 

and Ranging (LiDAR) data, land use/land cover data, and water 

surface elevation data. The model was calibrated and validated using 

water surface elevation data and satellite imagery until hydrographs 

from model simulations were in strong agreement with observed 

stage-data hydrographs. Rating curves were extracted at each breach 

which can be used in later studies to quantify the flow into the 

easement. Although this model was developed for St. Arbor, the 

framework can be used in other locations with a similar restoration 

strategy 
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