PennState Critical Zone Measurements:
Development of Novel Experimental Deployments to
Further Our Understanding of Hydrological Processes
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Since 2013 Susquehanna Shale Hills Critical Zone Observatory (SSHCZO) has been this project

monitoring using a Ground Hydrological Observation System (GroundHOG) design
consisting of various sensor types in the Shavers Creek watershed 1n central
Pennsylvania. The GroundHOG design was established to study interactions between
hydrological systems (surface and groundwater), soils, and ecosystems along catenas.
We currently have three GroundHOG sites with differing land uses and geology: one
located 1n a pristine shale watershed, another 1n a pristine sandstone watershed, and
the third 1n an agricultural setting with mixed lithology. Each catena has three pits set up
to compare hill slope position and one additional pit to compare north versus south
aspect. Each pit is equipped with both automated and manual sensors that measure soil
moisture and soil gas at varying depths. The GroundHOG deployment 1s accompanied
by precipitation gauges, surface water monitoring gauges, and groundwater monitoring
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wells at all sites. In 2019 we built on the shale site to include electrical resistivity Restion il AR __
measurements and seismometry near the south GroundHOG sites. Specifically, we . ' S/ LS
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GroundHOG Sites — Original site instrumentation includes soil moisture and gas Using bioelectrodes to monitor subsurface reactions Time-Lapse seismology and electrical resistivity for elucidating

sensors, and lysimeters. These measurements lead us to other novel monitoring through chronoamperometry
1deas including continuous bioelectrodes, time-lapse ERI measurements, and

seismologic studies
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