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EnKF estimation of frictional properties and slip evolution on LSSE faults
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Using a sequential data assimilation method, the Ensemble Kalman Filter
(EnKF), we developed a method for estimating frictional properties and monitoring slip evolution on
an LSSE fault to confirm the capability with twin numerical experiments.
Further, we applied our EnKF method to the slip rate data on the Bungo Channel LSSE fault, which
were obtained from the actual GNSS data with a kinematic inversion method. First, we used the data
during the whole LSEE cycle, and could successfully estimate the frictional properties. Then we
showed that the limited data only during the period up to just after the period with the peak slip
rates could resolve the friction properties to forecast the ending period of the LSSE cycle. This
is the first result where an EnKF method can estimate the frictional properties and show the
short-term predictability of slip evolution for an actual LSSE fault using the slip rate data
inverted from actual GNSS observation data at the surface.
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evolution on a long-term slow slip event fault with the ensemble Kalman filter:
numerical experiments. Geophysical Journal International 219, no. 3, 2074-2096, 2019.
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