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Figure S1. Smoothing vs. misfit curves for the Abra River Fault (orange) and Vigan-Aggao Fault (blue) for a range of regularization constants. The preferred model for both faults is generally at the minimum of the curves and represents a point between over-fitting the model and over-smoothing; that point for both models is shown with a hollow icon. 
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Figure S2. Panel A shows the slip distribution for our preferred model using an interpretation of the Vigan-Aggao fault source geometry. The rake angle of the slip is plotted as black arrows. Slip is broken down by dip-slip (positive slip is thrust) and strike-slip (positive slip is left-lateral) components in panels B and C, respectively.
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Figure S3. Panel A shows the slip distribution for our preferred model using an interpretation of the W. of Abra River Fault source geometry. The rake angle of the slip is plotted as black arrows. Slip is broken down by dip-slip (positive slip is thrust) and strike-slip (positive slip is left-lateral) components in panels B and C, respectively.
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Figure S4.   Input checkerboard solution for both faults. Both the VAF and the W. of ARF faults have the same number of fault patches along strike and dip. The orientation in relation to the LOS data varies between the two faults. 
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Figure S5. Checkerboard solution for the Vigan-Aggao fault source geometry, with dip slip checkers.
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Figure S6. Checkerboard solution for the Vigan-Aggao fault source geometry, with strike-slip checkers. Strong smearing in the checkers occurs with greater depth due to limited resolution.
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Figure S7. Checkerboard solution for the W. of Abra River Fault source geometry, with dip slip checkers.
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Figure S8. Checkerboard solution for the W. of Abra River Fault source geometry, with strike-slip checkers.

[image: ]Figure S9. Unwrapped phase diagrams illustrating the effects of tropospheric delay. The first panel shows the data prior to correction. The last panel shows the data after applying tropospheric correction using the General Atmospheric Correction Online Service (Yu et al., 152 2017; Yu et al., 2018a; Yu et al., 2018b). The middle panel shows the difference between the two and represents the tropospheric delay. The delay mean is -3.48 radians and the standard deviation is 2.51 radians.
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