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Transport processes can be monitored using geophysical methods when the tracer changes the geophysical properties of the aquifer (e.g. electrical

conductivity, permittivity) and when these changes can be resolved in space and time. Time-lapse single-hole ground penetration radar (GPR) imaging
of saline tracer in fractured rock demonstrated the potential to monitor transport processes (Shakas et al., 2017). Crosshole GPR measurements
processed by the full-waveform inversion (FWI) method show models with significantly higher resolution and improved localization of fine-scale
heterogeneity compared to their ray-based counterparts (Klotzsche et al., 2010). In the current research, a time-lapse crosshole GPR imaging of a saline
tracer test is planned in an alluvial aquifer in Krauthausen test site (Kemna at al., 2002), to test the potential of GPR-FWI to detect transport processes.
Hereby we present synthetic time-lapse GPR-FWI imaging of a saline tracer test.
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Figure 2: 3D transport simulation 20 days after injection and derived electrical
conductivity plane for GPR simulation. (a-c) spatial distribution of the tracer
across the 3 dimensions; (d) 3D spatial distribution of the particles; (e) tracer
concentration in the crosshole plane (d); (f,g) total groundwater salinity and
electrical conductivity calculated using petrophysical relations. (Flow and
transport simulations were run on TRACE and PARTRACE codes, Vereecken
et al and Bechtold et al., 2012). Figure adapted from Haruzi et al., 2018.
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