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  ABSTRACT 

Vegetated swales are stormwater control measures designed to reduce 
peak flow volumes and promote infiltration and evapotranspiration. Within 
most highway systems today, simple drainage ditches in the medians and 
right of ways are implemented to convey the stormwater runoff from the 
roadways to a storm drain outlet. However, as these simple drainage 
structures are pervious, they could, to some capacity, perform as vegetated 
swales. The extent of this performance is unknown, especially for 
Tennessee’s highway systems. Therefore, this research study aimed to 
evaluate the stormwater runoff reduction potential of two existing median 
drainage ditches located on State Route 111 and Interstate 40 in Putnam 
County, Tennessee. The evaluation of these ditches was based on their site 
and soil characteristics and meteorological influences. Predictive models 
that estimate the runoff reduction potential based on soil characteristics 
and meteorological factors were also developed. Overall, the SR-111 site 
exhibited a 42% stormwater runoff reduction, while the I-40 exhibited a 
27% runoff reduction. The influence of meteorological parameters and soil 
characteristics on the reduction performance was evaluated for storm 
events separated by the 6 hr inter-event time (IET) using Spearman rank 
and cluster analysis. The analysis revealed that the meteorological 
parameters season, air temperature, solar radiation, antecedent dry period 
(ADP), and rainfall duration influenced runoff reduction the most. The soil 
parameter analysis indicated that if the site has a higher shallow storage 
capacity, it experienced higher runoff reduction during the summer 
months. They also point to a relationship between evapotranspiration (ET) 
and shallow storage. For the most part, when low ET was experienced at a 
study site, there was higher combined shallow storage. Finally, two Multiple 
linear regression models were created for the sites that predict runoff 
reduction based on the significant soil and meteorological parameters 
monitored during this study. 
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