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Figure S1. (a) The calculated vertical land motion (VLM) from the USGS finite fault solution of the 
2016 earthquake with two fault planes.  (b) VLM evaluated over the cross section shown in (a).  
(c) Two fault planes with dip angles present shallow interface thrusting between two colliding 
plates and intermediate-depth thrusting within the subducting slab.  
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Figure S2.  The same as Figure S1 but for 2017 intraslab thrust earthquake at an intermediate 
depth.  
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Figure S3.  The same as S1 and S2, but from the USGS finite fault model of the normal faulting for 
the 2019 Peru intermediate-depth earthquake.  The predicted spatial pattern of the subsidence, 
and its falloff, as well as the small uplift in the west, is consistent with GPS measurements in 
location but smaller in magnitude than the GPS observations.  
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Figure S4.  The same as Figure 6 but with the viscoelastic models of (1) VE Model 1: the same 
lithosphere thickness and the lower asthenosphere steady-state viscosity of 5 × 1018 Pa s (yellow 
solid curve), and (2) VE Model 2: the thinner lithosphere of 40 km and the same asthenosphere 
steady-state viscosity of 5 × 1019 Pa s (purple dashed curve).  
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Figure S5.  The same as Figure 7 but with the viscoelastic models of (1) VE Model 1: the same 
lithosphere and the asthenosphere steady-state viscosity of 1 × 1019 Pa s (yellow solid curve), 
and (2) VE Model 2: the same lithosphere and the lower asthenosphere steady-state viscosity of 
5 × 1018 Pa s (purple dashed curve).  
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Figure S6.  The monthly time series of the geoid change at (a) the Pacific Ocean, north of Papua 
New Guinea (23°N, 132°E) and (b) the central Australia (21°S, 134°E).  Both figures show large 
geoid change in the geoid difference map of Figure 8a before and after the 2016/2017 
earthquakes.  However, they are not associated with the earthquake but instead are indicative 
of ocean mass and land hydrology variation, respectively.  
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Figure S7.  The synthetic geoid change from the seismic finite fault models of the 2016/1017 
earthquake at (a) the spatial resolution of 450 km commensurate with the GRACE data as in 
Figure 8a, and (b) at a higher resolution of 55 km relevant to the local sea level and land 
deformation measurements (such as GPS).  Note that there is insignificant geoid change from the 
spatial resolution of 110 km and shorter.  Therefore, we conclude that the resolution of 55 km is 
sufficient to represent the local variations. 
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