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Monitoring (bio)reactive transport in
groundwater using geophysics

Abstract

Geophysical methods, in particular, spectral induced polarization SIP, capture the changing electrical properties of
geologic media as they are modified by biogeochemical reactions. Their unique sensitivity to biogeochemically-
Induced changes poises non-invasive geophysical approaches at the forefront of novel methodologies that can
revolutionize our ability to access the poorly accessible subsurface. For example, SIP has been shown to detect
the polarization of bacterial cells in porous media, and thus provide information on the microbes that modulate the
breakdown of harmful contaminants in groundwater, and their dynamics. A reliable ‘non-invasive’ window into the
subsurface can provide key insights into the efficiency of natural attenuation reactions at larger and more refined
spatial and temporal scales. This presentation will review the application of SIP to capture groundwater-quality-
relevant processes, such as heavy metal removal and microbial dynamics during biodegradation, with a focus on
the link between the electrical properties of the subsurface and its physico-chemical makeup. Ultimately, | aim to
highlight new avenues for the application of non-invasive tools as methods to quickly monitor a system’s reactivity
without the need for often unattainable biogeochemical analysis.

All of you interested in physics are cordially invited!

Contact: Prof. Dr. Martin E. Garcia, Theoretical Physics Il, More Information: uni-kassel.de/go/physikalisches_kolloquium
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