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6 - Degree of Freedom Seismology 2 Dataset at Pinon Flats Observatory

The full, linear elastic seismic displacement wavefield can be separated into 3 translational (1), Data from 2022-10-01 to 2023-09-30 at the 6-DoF station is analyzed:
3 rotational (w) and 6 strain (€) degrees of freedom (DoF): » recursive LTA-STA trigger detects events for 6 components (e.g. Fig.3)

* local / regional seismicity is observed within ~150 km radius (Fig. 2)
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FIG 1: 6-DoF station setup IRIS FDSN or check out the Rotational Eventbase 3N TS
inside PFO vault.
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FIG 5: BAz estimation with BSPF, ADR and beamforming data for 3 freq. ratio and phase separation.

bands (i=2-5 Hz; m=0.5-1 Hz; a=0.1-0.5 Hz) is compared to theoretical BAz. max. peak ground rotation velocity (PGRV) for all axes of PY.BSPF.

5 Conclusions

In order to fully exploit the potential of single-station 6-DoF monitoring of
seismicity and ambient noise, more sensitive rotational sensors are required
(~3 orders of magnitude better than the blueSeis-3A; Brotzer et al. 2023).
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4 Amplitude Relation for Rotation Rate

The peak ground rotation velocity (PGRV) of detected events on all 6 components are used to infer the
coefficients of a local magnitude relation: M, = 10go(Anax) + @ l0g4o(R) + B R +y, with R as hypocentral
distance in km and A, @s max. vertical or horizontal amplitudes.
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FIG 6: Local amplitude relation for max. horizontal rotational rate
based on 118 all component observation at PFO.

. . . Time (s) from 2022-12-31 12:12:24 UTC
seismicity.

FIG 7: Waveform comparison for direct and array-derived
rotations (0.5 - 1.0 Hz) for the local M= 4.1 event.
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