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ABSTRACT 

Wetlands play an integral role in ecological integrity by providing 

beneficial functions such as: facilitating nutrient retention, nurturing 

wildlife habitats, recharging groundwater, and attenuating floods. To 

ensure recovery of the health of impaired wetlands, conservationists 

emphasize the necessity of wetland restoration. Depending on the 

restoration goal, practitioners may apply different indicators to 

evaluate the impact of the restoration practices. Among these various 

indicators, the evaluation of relevant hydrologic and vegetation 

indicators is essential. However, measuring the effects of the 

restoration efforts has always been challenging due to seasonal 

stressors, high flood events, inaccessibility, inadequate baseline data, 

and cost. In this context, a combination of Remote Sensing (RS) and 

Geographic Information System (GIS)-based analyses can provide a 

cost-effective and adaptable alternative to determine restoration 

impact. Therefore, this study aims at evaluating restoration impact 

using RS/GIS-based analyses by estimating multiple hydrologic and 

vegetation indicators for the St. Arbor Slough wetland. The St. Arbor 

Slough wetland in Carlisle County, Kentucky, is a forested wetland and 

a part of the Wetland Reserve Program (WRP), which is currently 

being monitored to assess the effectiveness of wetland restoration 

practices implemented by the Natural Resources Conservation 

Service (NRCS). To achieve this objective, RS/GIS-based analyses were 

performed to estimate reliable restoration impact indicators such as 

evapotranspiration, surface water, visible saturation, plant coverage, 

and landscape metrics for pre-restoration (2001–2016) and current 

monitoring (2017–2020) periods to quantify the differences over 

time. Spatiotemporal analyses of indicators were performed using 

multi-spectral during the growing seasons (April–October). The 

analyses performed in this study provided a comprehensive and 

adaptable methodology to evaluate wetland restoration impact 

preceding assistance in decision-making for restoration practices. 

This approach could also be helpful when available baseline data are 

inadequate and further implemented as a cost-effective approach to 

homogenous wetlands. 
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