Supplementary materials.
The supplementary materials include three text sections, a reference list for this supplement, six figures and four tables.  

Text S1: constructing a 1D model in the region for the REAL algorithm. 
In this study, we derived a 1D model for REAL from 3-D P- and S-velocity models recently developed in the region and incorporated the YS network data, including the local P wave tomography of Supendi et al., (2020) and the ambient noise tomography of Zhang and Miller (2021). At the depths of 0-60 km, where the ambient noise tomography has excellent resolution, the Vs component is derived by averaging the Vs model of Zhang and Miller (2021), while the Vp component is scaled from the Vs according to the empirical relationship (equation 9) introduced in Brocher (2005). At 60-200 km depth, the Vp model of Supendi et al., (2020) is used and its regional average defines the Vp component of the 1D model. The Vp is further scaled to Vs assuming a Vp/Vs ratio of 1.75. At deeper depths, the AK135 model (Kennett et al., 1995) is adopted and extends to 680 km depth. Note that REAL uses the differential traveltimes for the association and location, and thus the different 1D velocity models adopted in this step have minor effects on the results. 
Text S2: selecting regional tomography model for 3D relocations. 
We adopted the open-source package of PyKonal (White et al., 2020) for this purpose considering its computational efficiency over NonLinLoc. PyKonal performs the event relocations using a grid search and differential evolution optimization method to minimize the residual RMS. In this study, we searched in a wide domain with a lateral dimension of 2°, a vertical dimension of 100 km and a time dimension of 50 sec. Figure S1 indicates that the relocated events from PyKonal and NonLinLoc are generally very consistent with each other, but those from the NonLinLoc show relatively tighter and simpler WBZ. This is the behind reason why the NonLinLoc is used in our automatic workflow for this study. We tested several regional Vp and Vs models available in this region using the same controlling parameters and Table S4 lists the resulted Root-Mean-Square (RMS) traveltime residuals for the different models. We selected the model of Fichtner et al., (2009) for the final relocation considering its slightly smaller mean misfit compared to the other models. But note that the different models show minor difference in terms of the residual statistics. 
Text S3: procedures to estimate the magnitude completeness (Mc).
Following White et al., (2019), we estimated the magnitude completeness, Mc by modeling the observed frequency-magnitude distribution using an exponentially modified Gaussian probability density function (PDF) defined as below. 

In this equation,  is a Gaussian cumulative distribution function (CDF) with mean and standard deviation . The model parameters of  and  are estimated using maximum-likelihood estimation. The magnitude of catalogue completeness is defined as the 99th percentile of the Gaussian component of the PDF. 
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Figure S1. Comparison of the seismicity distribution from REAL (left column), PyKonal (middle column) and NonLinLoc (right column) along four profiles, color-coded by the RMS traveltime residuals. The red lines denote the slab2.0 model (Hayes et al., 2018).
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Figure S2. Comparison of the event distribution before (a) and after (b) the HypoDD step. In total, 11445 events are relocated via this step. The corresponding traveltime residuals are shown in (c) and (d), respectively. Though the overall adjustments in space are small, the events are observed to cluster more tightly after the HypoDD step. 
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Figure S3. Transect views of the relocated events before (left panel) and after (right panel) the HypoDD relocation, color-coded by the traveltime residuals and binned to include events 0.5 deg away from the profile. The red lines denote the slab2.0 model (Hayes et al., 2018). 
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Figure S4. The distribution of the seismicity before and after the date of 2016-10-01, when the number of overall temporary stations in the YS network decreased from 30 to 22 and the data recovery from those stations was also variable. 
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Figure S5. Move-out plots for four example ISC-reported events that are missed in our catalogue. Distance and the station names are labeled to the left of each trace. The red bars in the figures show the predicted P and S wave arrivals based on AK135 model (Kennett et al., 1995). The top panels show two example events that exhibit no coherent phases in the predicted P and S time window and are interpreted to be mis-located events in ISC catalogue. The lower panel shows two other example events that show distinct phases, which however are not picked by the automatic picker, indicating truly missed events. 
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Figure S6. The temporal evolution of the events (a) of the final catalogue and its magnitude variation in space (b). 







Table S1: parameters used for NonLinLoc.
	Parameter
	Value

	LOCSEARCH
	OCT 32 17 11 0.01 20000 5000

	LOMETH 
	EDT_OT_WT 600 4 –1 –1 –1.71 -1 –1 1

	LOCGAU
	0.1 0.0

	LOCGAU2
	0.05 0.3 3.0



Table S2: parameters used for HypoDD.
	Parameter
	Value

	DIST
	500

	OBSCT
	5

	ISOLV
	2

	NSET
	2

	NITER
	4

	WTCTP, WTCTS
	1.00 0.50

	WDCT, DAMP
	30 200




Table S3: a list of the 36 ISC events that are absent from our catalogue. 
	EVENTID
	AUTHOR
	DATE
	TIME
	LAT
	LON
	DEPTH
(km)
	MAG
	REAL MISS?

	611402952
	DJA
	1/15/15
	23:43:21
	-9.14
	124.48
	97
	2.2
	N

	606931859
	IDC
	1/20/15
	4:05:39
	-6.7868
	124.406
	0
	3.6
	N

	611603769
	IDC
	2/1/15
	5:53:14
	-7.2261
	124.4393
	554.7
	2.5
	N

	606932674
	IDC
	2/1/15
	15:34:42
	-7.1628
	126.7879
	454.9
	2.8
	Y

	606934299
	IDC
	2/23/15
	23:56:35
	-11.1923
	119.5717
	0
	3.1
	Y

	606920778
	IDC
	2/27/15
	6:53:42
	-6.8266
	125.6315
	0
	4
	N

	607181832
	IDC
	3/28/15
	19:08:46
	-7.8712
	119.342
	0
	2.7
	N

	607182103
	IDC
	3/30/15
	22:43:29
	-8.1854
	126.4462
	0
	3.1
	N

	607262114
	IDC
	4/4/15
	2:49:13
	-6.4141
	125.6119
	549.9
	2.6
	N

	607262407
	ISC
	4/8/15
	0:36:00
	-7.1981
	125.9053
	450
	2.6
	Y

	607260292
	ISC
	4/25/15
	23:23:02
	-10.6091
	120.551
	10
	3.8
	Y

	607260294
	ISC
	4/25/15
	23:28:32
	-10.9422
	120.307
	35
	4
	Y

	607260516
	IDC
	4/27/15
	23:36:24
	-10.5315
	120.3734
	0
	3.4
	Y

	607260517
	ISC
	4/27/15
	23:48:13
	-10.7324
	120.3826
	31
	4.3
	Y

	607633519
	ISC
	5/2/15
	12:32:40
	-10.6927
	120.2202
	30
	3.5
	Y

	607633642
	ISC
	5/3/15
	23:32:50
	-8.9561
	123.859
	10
	3.6
	Y

	607635283
	ISC
	5/20/15
	9:49:42
	-7.2221
	126.1239
	450
	3
	Y

	607297275
	ISC
	6/16/15
	23:51:06
	-6.6401
	121.5486
	35
	4.2
	Y

	607515486
	ISC
	6/20/15
	23:33:48
	-6.8773
	126.7391
	412
	3.4
	Y

	607675531
	IDC
	7/7/15
	22:07:48
	-10.6561
	124.5046
	0
	3.8
	N

	608095483
	IDC
	8/7/15
	11:14:20
	-7.8929
	126.7464
	418.8
	3.1
	Y

	607668223
	ISC
	8/17/15
	23:39:33
	-8.1597
	123.0562
	18.3
	5
	Y

	608096248
	IDC
	8/20/15
	23:35:49
	-8.3022
	120.4941
	188.1
	2.8
	N

	608096940
	ISC
	9/2/15
	2:18:03
	-6.92
	125.0222
	543
	4.1
	Y

	608097001
	ISC
	9/3/15
	5:15:16
	-7.005
	121.0628
	550
	3.3
	N

	608097329
	ISC
	9/7/15
	23:54:56
	-6.8171
	125.5123
	511
	3.9
	Y

	608098367
	ISC
	9/17/15
	23:19:47
	-10.2369
	123.9217
	36
	3.9
	Y

	608098813
	IDC
	9/22/15
	8:33:20
	-7.9528
	125.2554
	0
	3.4
	N

	608099316
	ISC
	9/29/15
	7:16:07
	-7.1416
	119.3568
	600
	3.6
	N

	608099446
	ISC
	10/1/15
	23:00:59
	-6.8832
	125.2461
	543
	3.4
	Y

	608099936
	IDC
	10/11/15
	15:59:48
	-6.7776
	126.5836
	435
	2.5
	Y

	608128439
	ISC
	11/3/15
	23:21:43
	-8.2241
	125.3684
	10
	3.5
	N

	608128440
	ISC
	11/3/15
	23:24:53
	-8.5333
	125.2651
	10
	3.8
	Y

	608129487
	ISC
	11/16/15
	8:11:06
	-8.2107
	125.3736
	26
	4.2
	Y

	611532613
	DJA
	11/17/15
	23:49:32
	-9.45
	120.23
	59
	2.9
	Y

	611504257
	DJA
	12/27/15
	14:59:19
	-10.37
	123.77
	10
	2.5
	Y















Table S4: Root-Mean-Square (RMS) traveltime residuals from PyKonal with different 3D models and their combinations.

	Index
	Vs component
	Vp component
	Mean (sec)
	STD 

	Model 1
	Fichtner et al., (2009) at 0-480 km depths and AK135 model at 480-680 km depths
	Scaled based on a Vp/Vs ratio of 1.75 and AK135 model at 480-680 km depths
	3.08
	3.66

	Model 2
	Zenonos et al., (2020)
	Zenonos et al., (2020)
	3.14
	3.64

	Model 3
	Zhang and Miller (2021) at 0-60 km depths, scaled Vs from Supendi et al., (2020) at 60-200 km depths + Fichtner et al., (2009) at regions beyond the extent of the above two models above 480 km + AK135 model at 480-680 km depths everywhere
	Scaled Vp using empirical relationship (equation 9) in Brocher (2005) at 0-60 km depths, Supendi et al., (2020) at 60-200 km depths + scaled Vp from the corresponding Vs model above 480 km + AK135 model at 480-680 km depths everywhere. 
	3.19
	3.74
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