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Abstract
Understanding how precipitation infiltrates and recharges subsurface aquifers is important for protecting groundwater resources. The water infiltration process is very complex, especially in karst areas where many surface karst features, such as sinkholes and sinking streams, provide different pathways connecting surface water to groundwater. In this study, we deployed time-lapse electrical resistivity surveys with permanently installed electrodes to monitor the water infiltration process. In a typical electrical resistivity survey, deploying electrodes and the connection cables and retrieving them after the survey is a labor-intensive process. In this project, we built electrodes that can be installed and left in the field for a long period to improve data accuracy and reduce field work. The electrodes were made using 10-in. plated steel rods that were tightly wrapped with 18 AWG copper wire and secured with 0.5-in. heat shrink tubing. 
We deployed the self-made electrodes at two field sites in Royal Spring groundwater basin in central Kentucky. One site was located next to a sinkhole and the other site situated above a perched aquifer. For the sinkhole site, a 6 by 6 grid was used with a 3-ft electrode spacing and at the perched aquifer site, another 6 by 6 grid was used with a 5-ft spacing. At each site, the electrodes were placed and buried in the shallow soil. Contact resistance was measured to ensure proper contact between electrodes and the soil. The two sites offered an opportunity to observe water movement in karstic soils with high spatial and temporal resolutions. We conducted daily time-lapse electrical resistivity surveys for consecutively 11 days in June 2021 to capture temporal soil moisture changes before, during, and after a storm event. The survey data were processed to calculate temporal changes in resistivity. Time-lapse survey results showed that temporal changes in resistivity not only reflected anticipated soil moisture changes in response to precipitation events but also manifested the differences in soil properties at the two sites. Furthermore, these resistivity changes also revealed spatial heterogeneity of the drainage process at each site. 
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