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Abstract: Geothermal fields often consist of complex fault/fracture 
systems and complex geologic structures altered by heat and hot water, which result in 
significant seismic-wave scattering in incoherent seismic reflections. Some geothermal fields 
such as the Soda Lake geothermal field in Nevada, USA, also contain a basalt body in addition to 
a complex fault system. We develop a suite of novel elastic-waveform inversion and least-squares 
reverse-time migration methods in anisotropic media for geothermal reservoir imaging and 
characterization. In addition, we develop a novel structure-oriented, fault preserving, nonlinear 
anisotropic diffusion filtering method to unravel faults on seismic migration images. We present 
geothermal imaging results of 3D surface seismic data from the Soda Lake geothermal field, 
walkaway VSP data from the Raft River geothermal field, and continuous active seismic source 
monitoring data from the EGS Collab project. The ongoing EGS Collab project is supported by the 
U.S. Department of Energy’s Geothermal Technologies Office. Under this project, U.S. national 
laboratories, universities and industrial collaborators are conducting intermediate‐scale (on the 
order of 10 m) field experiments at the Sanford Underground Research Facility (SURF) site to 
study the fracture creation using hydraulic and shear stimulations. Our imaging results at various 
scales demonstrate anisotropic elastic-waveform inversion, elastic reverse-time migration, and 
nonlinear anisotropic diffusion filtering are powerful tools for imaging faults and geothermal 
reservoirs in hydrogeothermal fields and enhanced geothermal systems. This work was 
supported by the U.S. Department of Energy’s Geothermal Technologies Office. 
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