
Supplemental Material 

1. Spatial Averaging Method of Polarization direction 

To determine the spatial average of ф, the ф parameters were weighted with 1/d2  value, and 

the circular statistics was performed to calculate the ф mean direction for each grid block that 

was traversed by raypaths (Johnson et al., 2011), where the d parameter is the distance between 

the grid block and the seismic station. We then plot the rose diagrams of ф for each block when 

the standard deviation is less than 30° (Johnson and Savage, 2012). The weighting scheme was 

applied based on the fact that the ф value will be affected by a larger amount by the anisotropic 

medium in the path (Johnson and Savage, 2012). 

The results of the ф spatial average for the 16 temporary stations show a good raypath coverage 

(Fig. S1), where most of the average fast directions fit with the norm fit (S) above 0.5 (Johnson, 

2013): 

𝑆 =
∑cos(ф𝑎𝑣𝑒𝑟𝑎𝑔𝑒 − ф)

𝑁
 

where the N parameter is the number of data being calculated. The 0.5 norm fit value were 

applied to avoid discarding too much data. 

 

Figure S1. The map depicts the grid blocks (grey lines) and rays (blue lines) used in the spatial 

averaging of ф from the temporary deployment data. The grid increments used in 

the inversion is 10 x 10 km. 

2. Windowing Process using Short Time Fourier Transform 



The selection of the waveform window length is a crucial step in the SWS analysis. This is due 

to the cross-correlation carried out in the analysis will depend on the selected wavelength . In 

this research the windowing process was implemented using Short Time Fourier Transform 

(STFT) to determine the dominant frequency of each Sfast and Sslow phase (Nawab and Quatieri, 

1998). We performed STFT to the 0.4 s-length-window around the picking area. The given 

dominant frequency was used to set the length of the signal period. This period length then will 

be used to perform the cross-correlation between the two signal, Sfast and Sslow. 

 

 

Figure S2. Example of window selection using STFT for waveform cross correlation process. 

a). An example of Sfast waveform which is sampled with 0.4 s window around the 

arrival time area. b). The spectrum of S2.a). waveform with a dominant frequency 

of 4.7 Hz; c). An example of Sslow waveform which is sampled with 0.4 s window 

around the arrival time area; d). The spectrum of S2.b). waveform with a dominant 

frequency of 4.7 Hz 
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