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Figure S1. (a) The filtered velocity seismograms in vertical component in the pre-seismic time period 4-5pm on 2011 March 10. The filter bands 10-30 Hz, 2-8 Hz, and 0.03125-0.0625 Hz (top to bottom) were applied for better recognizing high frequency tremor, tremor, and very-low-frequency event. This time period is considered as most quiet period compared with other pre-seismic studying time periods. The 10-30 Hz band-pass filtered waveform share the same amplitude scale with the 2-8 Hz band-pass filtered waveform during all the studying periods while the 0.03125-0.0625 Hz band pass filtered waveforms in pre-seismic, co-seismic, and post-seismic periods use different amplitude scales. (b) The CWT spectrograms are created for Nanao stations in the same time period and in frequency range of 0.01 to 50 Hz.


[image: ]Figure S2. Same as Fig. S1 but in the pre-seismic time period 11-12pm on 2011 March 10. The high amplitude of low-frequency (0.03125-0.0625 Hz) waveforms in the first 500 seconds may be associated with a M2.44 local earthquake occurred at UTC time 2011/3/10 22:59:27. 
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Figure S3. Same as Fig. S1 but in the pre-seismic time period 3-4am on 2011 March 11. The number of tremors has increased with the VLF events prior to the occurrence of Tohoku earthquake. 
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Figure S4. Same as Fig. S1 but in the post-seismic time period 11:30-12:30am on 2011 March 11. The hollow arrows and solid arrows indicate the Tohoku sequence teleseismic arrivals and local earthquakes, respectively. 
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Figure S5. Same as Fig. S1 but in the post-seismic time period 01:30-02:30am on 2011 March 12. The hollow arrows and solid arrows indicate the Tohoku sequence teleseismic arrivals and local earthquakes, respectively. 
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Figure S6. Same as Fig. S1 but in the post-seismic time period 6:00-7:00pm on 2011 March 12. 
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Figure S7. Same as Fig. S1 but in the post-seismic time period 11:00-12:00pm on 2011 March 12. The hollow arrows indicate the Tohoku sequence teleseismic arrivals.
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Figure S8. The intrinsic mode function (IMF1) and average instantaneous energy and average instantaneous frequency per 10 second for different stations of Nanao array using the HHZ velocity waveform data. The time series span from 5000 seconds before the Tohoku earthquake to 8600 seconds after the Tohoku earthquake. The one-hour investigation time for the triggered tremor is highlighted in yellow range. The energy of the tremors in Nanao are rich in high frequency band (>2 Hz), especially when the tremors occurred in phase with VLF events or long period surface wave. Therefore, the IMF1 obtained from the empirical mode decomposition (EMD) is applied to detect tremors because it showed the high frequency component of the velocity waveform. The right panels show zoom-in time window of 250-850 s. Please note that the tremor 1 in the text seems formed by a cluster of many triggered tremors between the P and S arrivals and thus presented by intense energy and longer duration comparing with the other tremors.
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Figure S9. The comparison of the displacement seismograms (in unit of meter) in the vertical (Z) component. The broadband seismograms recorded at the CWB stations TIPB, SLBB, and NANB and BATS stations YHNB, NNSB, and NACB and Nanao array station NA06 were high-pass-filtered at 5 Hz for tremor identification. The triggered tremors visually identified from the Nanao array are labeled by the grey strips and numbers. After high pass filter at 5 Hz, higher amplitude of waveform from the BATS and CWB stations mostly appear at the P, S, L phases of the Tohoku earthquake and the P phases of the following M>7 aftershocks. By contrast, the tremors at NA06 had higher amplitude than P waves of the aftershocks. This shows triggered tremors near Nanao, but not elsewhere in northern Taiwan, based on the available seismic data.


	
	Station
	Latitude
	Longitude
	Elevation (m)

	Nanao array
	NA01
	24.4676
	121.79333
	81.4

	
	NA04*
	24.46932
	121.79228
	50.4

	
	NA05
	24.46687
	121.79566
	65.1

	
	NA06*
	24.46601
	121.79158
	64.2

	
	NA07*
	24.47063
	121.77751
	93.1

	
	NAO05
	24.24788
	121.7149
	88.4

	BATS
	YHNB
	24.6695
	121.3757
	777.2

	
	NNSB
	24.4284
	121.3828
	1144.5

	
	NACB
	24.1738
	121.5947
	215

	
	CHGB
	24.0602
	121.1740
	1846.5

	CWB
	TIPB
	24.9717
	121.8256
	393

	
	SLBB
	24.7538
	121.6356
	490

	
	NANB
	24.4275
	121.7498
	112
























Table S1. Nanao array, BATS, and CWB station locations. The stations in each network are sorted according to epicentral distance to the Tohoku earthquake and the locations can be seen in Fig. 1. The array stations that collected the broadband seismogram from Tohoku earthquake are marked by star (*) symbol.


	Subarray
	h (m)
	fmax (Hz)
	Condition number

	NA01,04,05,06,07, NAO05
	9116.40
	0.08
	78.2084

	NA01,04,05,06,07
	849.03
	0.88
	20.4773

	NA01,04,05,06, NAO05
	10464.24
	0.07
	888.9261

	NA01,04,05,07, NAO05
	10871.48
	0.06
	78.0121

	NA01,04,06,07, NAO05
	10806.34
	0.06
	100.5535

	NA01,05,06,07, NAO05
	10837.26
	0.06
	76.7419

	NA04,05,06,07, NAO05
	10870.03
	0.06
	79.2131

	NA01,04,05,06
	325.74
	2.3
	1.8145

	NA01,04,05,07
	987.92
	0.75
	73.8192

	NA01,04,05, NAO05
	13020.85
	0.05
	1052.8857

	NA01,04,06,07
	915.96
	0.81
	15.8209

	NA01,04,06, NAO05
	12973.96
	0.05
	13895.5075

	NA01,04,07, NAO05
	13409.36
	0.05
	108.3167

	NA01,05,06,07
	992.91
	0.75
	61.5237

	NA01,05,06, NAO05
	12961.83
	0.05
	1263.3855

	NA01,05,07, NAO05
	13452.72
	0.05
	75.6888

	NA01,06,07, NAO05
	13354.57
	0.05
	102.6486

	NA04,05,06,07
	1022.61
	0.73
	20.3543

	NA04,05,06, NAO05
	13038.81
	0.05
	883.2378

	NA04,05,07, NAO05
	13486.57
	0.05
	79.2172

	NA04,06,07, NAO05
	13377.86
	0.05
	107.8215

	NA05,06,07, NAO05
	13424.29
	0.05
	77.4799

	NA01,04,05
	301.83
	2.4
	62.5228

	NA01,04,06
	281.29
	2.6
	10.898

	NA01,04,07
	1118.96
	0.67
	138.8344

	NA01,04, NAO05
	17250.11
	0.04
	13518.4423

	NA01,05,06
	307.84
	2.4
	19.9792

	NA01,05,07
	1256.49
	0.59
	11786.2684

	NA01,05, NAO05
	17209.49
	0.04
	4652.995

	NA01,06,07
	1133.42
	0.66
	73.278

	NA01,06, NAO05
	17136.55
	0.04
	24329.9415

	NA01,07, NAO05
	17631.65
	0.04
	129.7962

	NA04,05,06
	412.00
	1.8
	1.8269

	NA04,05,07
	1274.38
	0.58
	75.0218

	NA04,05, NAO05
	17321.95
	0.04
	1056.3067

	NA04,06,07
	1130.19
	0.66
	14.8961

	NA04,06, NAO05
	17227.89
	0.04
	127159.0902

	NA04,07, NAO05
	17636.72
	0.04
	127.0651

	NA05,06,07
	1273.87
	0.58
	71.3964

	NA05,06, NAO05
	17193.42
	0.04
	1277.9594

	NA05,07, NAO05
	17713.23
	0.04
	76.3692

	NA06,07, NAO05
	17516.64
	0.04
	116.873


Table S2. The configurations of all subarrays applied in the strain inversion. The h is the horizontal extent of the subarray and fmax is the low-pass corner frequency appropriate for each subarray. The condition number is associated with the covariance of the displacement different and imply the robustness of inversion; a high condition number may give a less robust result.


	No. of tremor
	Begin time (s)
	End time (s)
	Duration (s)

	1
	350.0
	400.0
	50.0

	2
	525.0
	620.0
	95.0

	3
	740.0
	830.0
	90.0

	4
	1073.0
	1176.0
	103.0

	5
	1358.0
	1472.0
	114.0

	6
	2197.0
	2285.0
	88.0

	7
	2397.0
	2450.0
	53.0

	8
	2608.0
	2695.0
	87.0

	9
	2857.0
	2940.0
	83.0

	10
	3160.0
	3240.0
	80.0



Table S3. Time span for tremor investigation.	
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