Relative Moment Tensor Inversion Microseismicity: Methods,
Applications, and Insights

ABSTRACT

This presentation will introduce the relative moment tensor inversion (relMT) method, an
advanced approach for resolving the seismic radiation patterns of microearthquakes,
particularly in settings where dense seismic networks are unavailable. Moment tensors are
fundamental to characterizing seismic source properties and are valuable for interpreting
various aspects of the local state, such as fault structures, stress fields, and fluid pressure
conditions. Expanding the moment tensor catalogues enhances our ability to track the
spatio-temporal evolution of these features in greater detail.

The presented relMT technique has been refined to enhance its applicability to clusters of
microseismic events (M < 3), leveraging relative P- and S-wave amplitudes, P-wave polarities,
and local magnitude constraints. This method enables robust moment tensor recovery
without requiring a known reference event. The presentation will outline the relMT algorithm,
demonstrate key applications that have led to novel geophysicalinterpretations, and provide
guidance on accessing and implementing the technique.
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