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Supplementary Figure 1: Derivative of the horizontal polarization anomaly:
First time derivative of the average horizontal polarization anomaly (HPA).

Horizontal grey lines, the interval of two standard deviations from the mean of
the derivative.
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Supplementary Figure 2: Tohoku-Oki earthquake aftershock map: Red points
indicate aftershocks that occurred in the study area, with magnitude > 2 and
depth < 10 km (Fig. 2b).
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Supplementary Figure 3: Continuous measurements of the cross-correlation
tensor: Example of the nine components of the cross-correlation tensors for
the SSNH-TR2H receiver pair computed between mid-January and the end of
2011. The asymmetry of the causal and acausal cross-correlations is the result
of the non-uniform distribution of the seismic noise. The contributions of the
off-diagonal components ZT, RT, TZ, and TR are clearly visible.
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Supplementary Figure 4: Scheme of the data processing followed in this study.
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Supplementary Figure 5: Temporal variations of the horizontal polarization
anomaly: Continuous measurements of the HPA for some receiver pairs through
the year 2011. Vertical red line, time of the Tohoku-Oki earthquake. The
numbers below the names of the stations indicate the azimuths of the receiver
pairs.
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Supplementary Figure 6: Analysis of the speed of a porosity surge: Evolution
of the velocity of a porosity surge as a function of the maximum porosity in the
wave Qmqe for three values of the Deborah number. The velocity is calculated
using Equations (9a) and (9b) of [1]. The velocity is made dimensionless using
the Darcy’s velocity corresponding t0 ¢unaz-
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