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Injection Site and Station Map
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Beamforming Tremor Signals

Tremor Noise
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Array Response and Test



Low vs High Slowness
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Tremor Event Timing

Niyogi et al., 2023



Tremor location
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Faults in the study area
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Evidence in favor of tectonic origin

•   Low slowness (deep source)

•   Unambiguous beam (high resolution)

•   Align well with known structures

•   No daily or weekly pattern 

•   Tremor only detected during injection



Ongoing Research

Seismic array in Buchanan County, VA



Array response function at 5 Hz

This seismic array provides excellent 

resolution



Dynamically triggered local event?

Regional earthquake

M3.3 near Burlington, 

Michigan

Dynamically triggered 

event?

(previously undetected)



Plenty of small earthquakes

Previously 

undetected



Spectrogram of small earthquake



Future work

•   Investigate dynamic earthquake triggering in 

carbon injection environment

•   Detect and locate small earthquakes

•   Earthquake activity rate, variations and 

spatiotemporal distribution

•   Systematic search for induced tremor
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