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Fig. 4. Long-term linear trend of velocity change. Values of long-term linear trend of velocity changes in a frequency range of 0.5 to 2.0 Hz obtained from curveg
fitting (table S1 and Materials and Methods) are shown by the color code in the bottom of the figure. Green rectangle is the SSGF region shown in fig. S1. Backgrodhd
color represents topography. 8
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history of seismic velocity changédrred from the single-station cross-external stress transier2$), h = (Dv/Ds) (15,35,36). If crack density
correlation analysis of station RXH (located inside the SSGF) &llsg governs the velocity reduction, this stress sensitivity can b
supports this observation (fig. S12ldaterials and Methods). Consid-decomposed into two terms expressett as(Dv/Dr)(DrdDs) 37). O
ering the Rayleigh-wave sensitivity kernels, this observation suggdstsfirst and second terms characterize the seismological propeﬁ%s
that the external stress transients preferentially affect the permeable (3)39) and stress sensitivigQ) of the poroelastic medium, respective-®
thermal reservoir at depths of ~0.5 to 1.5 km rather than the uppermést The crack density is expected to decrease exponentially with
few hundred meters of cap rocRq 3Q 31). Because the majority of increasing depth because of increasing confining pregf)red con-
geothermal wells extend to slan depths of about 1 to 3 kn¥), there sequently, the stress sensitivity decreasRrevious work mapped &
would be high fractured/permeable layer at this depth range. A possihléthe stress sensitiyitvith ambient noise cross-correlation analysis in
interpretation of our observation is that this fractured and permeal#astern Japan and found that areas of higher stress sensitMi9@5
reservoir is particularly sensitiveeaternal stress changes; seismic a 0.001 MPa') are spatially correlated with hydrothermal and vol-
tivity in the Salton Trough has be@mvoked to mainain the fracture canic fields35), suggesting that pressurized hydrothermal fluids reduce
permeability of the reservoiB2). Within this geothermal environment, the effective confining pressure and hence lead to an enhancement of
a plausible mechanism is that the ground shaking leads to an increasieeofrack density, which, in turn, increases the stress sensitivity at depth.
apparent crack density through unclogging of fractures due to poreThe two sudden velocity reductions induced by earthquakes at the
pressure fluctuation88) and reduces seismic velocity. A temporal irSSGF provide a rare opportunity to perform a repeatable measurement
crease in gas discharge (fig. S13) was also observed at the Dafvitress sensitivity. It should be noted, however, that the BS swarm
Schrimpf mud volcanoes (~4.5 km northeast from station ELM; tlevolved twoM,, ~5 earthquakes. The largedt, 5.4 earthquake
purple diamond shown in fig. S1) after the EMC earthqu@&®, ( occurred about 90 min after thd,, 5.3 earthquake. At the SSGF, the
and a plausible mechanism of thisiieased gas discharge rate is a terdynamic stress change from tMsg, 5.3 earthquake is about half of that
poral enhancement of fracture pezability because of strong groundrom the largesi,, 5.4 earthquake. However, the fiidi, 5.3
shaking by the EMC earthquaka). earthquake would have also produced a change in seismic velocity. Be-
We attribute decreases in seismic velocities to increases in cratlse at least a 5-day stack of NCFs is required to stabilize the velocity
opening induced by stress tranggerunder this assumption, the sen-change measurements, our analysis does not have the capability of
sitivity of velocity changes to external stress transighteds evaluated separating the two possible velocity changes. The velocity reduction
through the ratio of relative seismic velocity charige< dv'v) and during the BS swarm may have been a combination of two distinct
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