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Suppl Table 3 Working Infrasound Gems for Each lahar Event Over the 2021 Rainy Season
	
	a117
	b172
	c173
	d138
	e174
	f179
	g176
	h086
	i135
	j178
	k175
	l171
	m177
	n123
	o060
	p126/193
	q161
	r169
	s059
	t124/118
	u132
	v131
	w125
	Total Working Gems with Good Data

	29-May
	✅
	✅
	✅
	✅
	🆖
	🆖
	-
	✅
	✅
	✅
	✅
	✅
	-
	-
	-
	✅
	🆖
	✅
	✅
	🆖
	🆖
	✅
	-
	13

	30-May
	✅
	✅
	✅
	✅
	🆖
	🆖
	-
	✅
	✅
	✅
	✅
	✅
	-
	-
	-
	✅
	🆖
	✅
	✅
	🆖
	🆖
	✅
	-
	13

	12-Jun
	-
	✅
	✅
	✅
	-
	✅
	✅
	✅
	✅
	✅
	🆖
	🆖
	-
	-
	✅
	✅
	✅
	-
	✅
	-
	-
	🆖
	-
	12

	15-Jun
	-
	-
	✅
	-
	-
	-
	✅
	✅
	✅
	✅
	-
	✅
	-
	-
	✅
	✅
	✅
	-
	✅
	-
	-
	-
	-
	10

	20-Jun
	-
	-
	✅
	🆖
	✅
	-
	✅
	-
	✅
	✅
	-
	✅
	-
	-
	✅
	✅
	-
	-
	🆖
	-
	-
	-
	-
	8

	24-Jun
	-
	-
	✅
	✅
	✅
	-
	✅
	-
	-
	✅
	-
	✅
	-
	-
	✅
	✅
	-
	-
	-
	-
	-
	-
	-
	8

	25-Jun
	-
	-
	✅
	🆖
	-
	-
	✅
	-
	-
	-
	-
	🆖
	-
	-
	🆖
	✅
	-
	-
	-
	-
	-
	-
	-
	3

	28-Jun
	-
	-
	✅
	-
	-
	-
	✅
	-
	-
	-
	-
	✅
	-
	-
	-
	✅
	-
	-
	-
	-
	-
	-
	-
	4

	29-Jun
	-
	-
	✅
	-
	-
	-
	✅
	-
	-
	-
	-
	✅
	-
	-
	-
	✅
	-
	-
	-
	-
	-
	-
	-
	4

	29-Jul
	✅
	✅
	✅
	✅
	✅
	-
	✅
	✅
	✅
	✅
	✅
	✅
	✅
	✅
	-
	✅
	✅
	-
	-
	✅
	✅
	✅
	✅
	19

	4-Aug
	✅
	✅
	✅
	✅
	✅
	-
	✅
	✅
	✅
	✅
	✅
	🆖
	✅
	✅
	-
	✅
	✅
	🆖
	-
	-
	✅
	-
	-
	15

	6-Aug
	✅
	✅
	✅
	✅
	✅
	-
	✅
	✅
	✅
	✅
	✅
	✅
	-
	🆖
	-
	✅
	✅
	-
	-
	-
	-
	-
	-
	13

	8-Aug
	✅
	✅
	✅
	✅
	✅
	-
	✅
	✅
	✅
	✅
	✅
	🆖
	✅
	-
	-
	✅
	✅
	✅
	-
	-
	-
	-
	-
	14

	12-Aug
	✅
	✅
	✅
	✅
	✅
	-
	✅
	-
	✅
	✅
	✅
	🆖
	✅
	-
	-
	✅
	✅
	✅
	-
	-
	-
	-
	-
	13

	15-Aug
	✅
	✅
	✅
	✅
	✅
	-
	-
	✅
	✅
	✅
	✅
	✅
	✅
	🆖
	-
	✅
	✅
	✅
	-
	-
	-
	-
	-
	14

	16-Aug
	✅
	✅
	✅
	✅
	✅
	-
	-
	✅
	✅
	✅
	✅
	✅
	✅
	🆖
	-
	✅
	✅
	✅
	-
	-
	-
	-
	-
	14

	20-Aug
	✅
	✅
	✅
	✅
	✅
	-
	🆖
	✅
	✅
	✅
	✅
	🆖
	✅
	🆖
	-
	✅
	✅
	✅
	✅
	-
	-
	-
	-
	14

	1-Sep
	✅
	-
	✅
	✅
	✅
	🆖
	✅
	✅
	✅
	✅
	✅
	🆖
	✅
	🆖
	-
	✅
	✅
	🆖
	✅
	-
	-
	-
	-
	13

	3-Sep
	✅
	-
	✅
	🆖
	✅
	🆖
	🆖
	✅
	✅
	🆖
	✅
	✅
	✅
	🆖
	✅
	✅
	✅
	✅
	✅
	✅
	-
	✅
	✅
	16

	7-Sep
	-
	-
	✅
	🆖
	✅
	🆖
	✅
	✅
	✅
	✅
	✅
	✅
	✅
	🆖
	✅
	✅
	-
	✅
	✅
	-
	-
	-
	-
	13

	16-Sep
	✅
	-
	✅
	🆖
	✅
	-
	✅
	✅
	✅
	✅
	✅
	✅
	🆖
	🆖
	🆖
	✅
	✅
	✅
	✅
	✅
	-
	✅
	✅
	16

	27-Sep
	✅
	-
	✅
	🆖
	✅
	-
	✅
	✅
	✅
	✅
	✅
	✅
	✅
	✅
	✅
	✅
	✅
	✅
	🆖
	✅
	-
	🆖
	✅
	17

	LEGEND
✅
Gem Working - Good Data

🆖
No Good = Converted Data Corrupt
-
No Data Available























Suppl Table 4 2021 Lahar Event Energy from Arrays and Stations Along Las Lajas Flow Path
	Event Date
	Acoustic Array Peak Energy Proxies (Pa^2 * S)
	
	Seismic Peak Energy Proxies (Um^2/S)

	
	CUP
	RUP
	RLO
	FLO
	
	FG16
	FG12
	FGLR

	29-May
	2.775
	0.6353
	0.5079
	0.5044
	
	5.37E+05
	741.3
	ND

	30-May
	0.2367
	0.3897
	0.3633
	0.6107
	
	824.7
	147.3
	ND

	12-Jun
	0.2648
	0.0825
	0.1649
	ND
	
	8.29E+04
	716.1
	563.7

	15-Jun
	2.9218
	1.3743
	1.814
	ND
	
	6.77E+05
	1.10E+06
	1.46E+06

	20-Jun
	0.0819
	0.0737
	ND
	ND
	
	304
	111.3
	172.5

	24-Jun
	3.7086
	6.9857
	ND
	ND
	
	3.85E+03
	1.56E+05
	4.70E+05

	25-Jun
	14.0895
	26.41
	ND
	ND
	
	9.69E+05
	4.84E+06
	1.92E+07

	28-Jun
	3.2753
	11.4746
	ND
	ND
	
	1.76E+05
	1.86E+06
	3.85E+06

	29-Jun
	2.4738
	11.6681
	ND
	ND
	
	2.02E+05
	2.18E+06
	4.42E+06

	29-Jul
	0.3719
	0.4039
	0.4732
	0.4227
	
	2.04E+03
	2.10E+03
	2.02E+03

	4-Aug
	0.4123
	0.6028
	0.8944
	ND
	
	742.4
	1.78E+03
	7.81E+03

	6-Aug
	0.3084
	1.0665
	2.1311
	ND
	
	7.10E+03
	3.53E+04
	2.35E+05

	8-Aug
	2.0378
	3.799
	4.9443
	ND
	
	3.74E+04
	2.12E+05
	5.43E+05

	12-Aug
	1.1303
	0.8688
	2.1374
	ND
	
	2.07E+03
	3.46E+03
	4.88E+04

	15-Aug
	0.658
	0.8639
	0.251
	ND
	
	3.63E+03
	3.60E+04
	210

	16-Aug
	0.1393
	0.1548
	0.3122
	ND
	
	489.4
	540.1
	6.15E+03

	20-Aug
	5.8519
	5.8051
	19.3766
	ND
	
	1.33E+05
	1.62E+06
	3.02E+06

	1-Sep
	13.5049
	24.8686
	72.245
	ND
	
	2.21E+06
	4.15E+06
	1.66E+07

	3-Sep
	14.8781
	24.9835
	63.4185
	17.3267
	
	9.73E+05
	5.24E+06
	1.26E+07

	7-Sep
	3.7848
	4.5581
	9.6576
	ND
	
	3.59E+05
	1.13E+06
	1.28E+06

	16-Sep
	4.7793
	10.9782
	22.5597
	5.6407
	
	8.13E+04
	1.47E+06
	4.05E+06

	27-Sep
	1.8358
	0.4067
	0.6954
	0.3697
	
	1.97E+05
	2.06E+05
	1.98E+05


ND = no acoustic data available for this array


Suppl Table 5 2021 Lahar Event Energy Ranges Between Upper Stretch (CUP) and Middle Stretch (RUP) of Las Lajas Drainage
	Event Date
	Acoustic Range (Pa^2*s) B/W CUP and RUP
	Seismic Range (um^2/s) B/W FG16 and FG12
	Size 
(Determined from Time-lapse Imagery)

	29-May
	2.1
	536331.1
	N/A

	30-May
	0.2
	677.4
	N/A

	12-Jun
	0.2
	82181.5
	S

	15-Jun
	1.5
	421632
	S/M

	20-Jun
	0
	192.7
	S

	24-Jun
	3.3
	151987.8
	M

	25-Jun
	12.3
	3872555.3
	M

	28-Jun
	8.2
	1682029
	S/M

	29-Jun
	9.2
	1974816.5
	M

	29-Jul
	0
	56.4
	S

	4-Aug
	0.2
	1041.5
	S

	6-Aug
	0.8
	28235.7
	M

	8-Aug
	1.8
	174673.3
	M

	12-Aug
	0.3
	1389.5
	S/M

	15-Aug
	0.2
	32340.2
	N/A

	16-Aug
	0
	50.7
	S

	20-Aug
	0
	1482952.6
	M/L

	1-Sep
	11.4
	1944221.9
	N/A

	3-Sep
	10.1
	4269962.6
	M/L

	7-Sep
	0.8
	773890.8
	N/A

	16-Sep
	6.2
	1391818.9
	M

	27-Sep
	1.4
	8567.4
	N/A



Suppl Table 6 Example Time-lapse Camera Descriptions
	Time(Local)
	Frame #
	Height(m)
	Notes

	14:48:00
	11665
	1.5
	Slightly foggy

	14:49:00
	11721
	1.5
	Heavy rain and muddy flow

	14:50:00
	11779
	1
	Muddy Flow

	14:51:00
	11835
	1
	

	14:52:00
	11893
	1.5
	Heavy rain and muddy flow

	14:53:00
	11949
	1.5
	

	14:53:00
	11993
	5
	Rapid pulse front; turbulent and blocky

	14:54:00
	12007
	4.5
	Rapid lahar; turbulent and blocky and splashing a lot

	14:55:00
	12065
	5
	Turbulent and splashing a lot, HCF

	14:56:00
	12121
	4
	

	14:57:00
	12179
	6.5
	Big volume flux (another diffusive pulse?); turbulent, splashing, HCF

	14:58:00
	12235
	6
	Turblent and splashing a lot, HCF

	14:59:00
	12293
	5
	Turbulent and splashing a lot, HCF; small bank collapses

	15:00:00
	12349
	5
	Turbulent and splashing a lot, HCF

	15:01:00
	12407
	4.5
	

	15:02:00
	12465
	4.5
	

	15:02:50
	12513
	5
	Sizeable bank collapse from side wall into flow

	15:03:00
	12521
	5
	Turbulent and splashing a lot, HCF; small bank collapses

	15:04:00
	12579
	4.5
	Heavy rain, turbulent flow, lots of splashing

	15:05:00
	12635
	4.5
	

	15:06:00
	12693
	5
	Turbulent and splashing a lot, HCF

	15:07:00
	12749
	4
	

	15:08:00
	12807
	4
	

	15:09:00
	12863
	4.5
	Turbulent and splashing a lot, HCF; small bank collapses

	15:10:00
	12922
	4
	Turbulent and splashing a lot, HCF

	15:11:00
	12979
	4
	

	15:11:50
	13025
	5
	Diffuse but recognizable pulse comes through

	15:12:00
	13034
	5
	Turbulent and splashing a lot, HCF

	15:13:00
	13093
	4.5
	

	15:14:00
	13149
	4.5
	

	15:15:00
	13207
	3.5
	

	15:16:00
	13263
	4
	Turbulent and splashing a lot, HCF; small bank collapses

	15:17:00
	13321
	4
	Turbulent and splashing a lot, HCF

	15:17:36
	13364
	5
	Diffuse but recognizable pulse comes through; turbulent

	15:18:00
	13380
	4.5
	Turbulent and splashing a lot, HCF

	15:19:00
	13425
	3.5
	

	15:20:00
	13493
	4
	

	15:21:00
	13549
	3.5
	

	15:22:00
	13607
	2.5
	

	15:23:00
	13663
	2
	

	15:24:00
	13721
	2
	Moderate rain, turbulent flow, some splashing

	15:25:00
	13777
	2
	Muddy and somewhat turbulent stream flow

	15:26:00
	13835
	2
	Muddy Flow

	15:27:00
	13892
	2
	

	15:28:00
	13949
	2
	

	15:29:00
	14007
	2
	

	15:30:00
	14063
	2
	

	15:31:00
	14121
	1.5
	

	15:32:00
	14177
	1
	

	15:33:00
	14235
	1
	

	15:34:00
	14293
	2
	Muddy and somewhat turbulent stream flow

	15:35:00
	14350
	1
	Muddy Flow

	15:36:00
	14407
	1
	

	15:37:00
	14463
	2
	Moderate rain, muddy flow, somewhat turbulent

	15:38:00
	14522
	1.5
	

	15:39:00
	14577
	1.5
	

	15:40:00
	14635
	1.5
	

	15:41:00
	14691
	1
	Light rain, muddy flow

	15:42:00
	14749
	1
	Moderate rain, muddy flow

	15:43:00
	14805
	1
	

	15:44:00
	14863
	1
	

	15:45:00
	14921
	1
	

	15:46:00
	14977
	1
	Muddy Flow

	15:46:23
	15000
	1
	

	15:47:00
	35 (2nd video)
	1
	

	15:48:00
	91
	1
	Light rain, muddy flow

	15:49:00
	149
	1
	

	15:50:00
	205
	1
	

	15:51:00
	263
	1
	

	15:52:00
	319
	1.5
	Muddy and somewhat turbulent stream flow, eroding channel bed extensively

	15:53:00
	377
	1.5
	

	15:54:00
	435
	1.5
	Muddy and somewhat turbulent stream flow

	15:55:00
	491
	1.5
	

	15:56:00
	549
	1
	Muddy Flow

	15:57:00
	605
	1
	Light rain, muddy flow

	15:58:00
	663
	1
	Heavy rain and muddy flow

	15:59:00
	719
	1
	Moderate rain, muddy flow

	16:00:00
	777
	1
	

	16:01:00
	835
	1
	Light rain, muddy flow

	16:02:00
	891
	0.5
	

	16:03:00
	949
	0.5
	

	16:04:00
	1005
	0.5
	

	16:05:00
	1063
	1
	

	16:06:00
	1119
	1
	Moderate rain, muddy flow

	16:07:00
	1177
	1
	Moderate rain, muddy flow, small bank collapses

	16:08:00
	1233
	1
	

	16:09:00
	1292
	1
	

	16:10:00
	1345
	1
	Heavy rain and muddy flow

	16:11:00
	1405
	1
	Heavy rain, muddy flow, small bank collapses

	16:12:00
	1463
	1
	Heavy rain and muddy flow

	16:13:00
	1519
	1
	Moderate rain, muddy flow

	16:14:00
	1577
	1
	Moderate rain, muddy flow, small bank collapses

	16:15:00
	1633
	1
	Moderate rain, muddy flow

	16:16:00
	1691
	1
	

	16:17:00
	1748
	1
	

	16:18:00
	1805
	1
	

	16:19:00
	1861
	1
	

	16:20:00
	1919
	1
	Heavy rain and muddy flow

	16:21:00
	1977
	0.5
	

	16:22:00
	2033
	0.5
	Moderate rain, muddy flow

	16:23:00
	2091
	0.5
	

	16:24:00
	2147
	0.5
	Heavy rain and muddy flow

	16:25:00
	2205
	0.5
	Moderate rain, muddy flow

	16:26:00
	2263
	1
	

	16:27:00
	2319
	1
	Light rain, muddy flow, somewhat turbulent

	16:28:00
	2377
	1
	

	16:29:00
	2433
	1
	

	16:30:00
	2491
	1
	Muddy and somewhat turbulent stream flow

	16:31:00
	2547
	1
	

	16:32:00
	2605
	1.5
	

	16:33:00
	2661
	1.5
	

	16:34:00
	2719
	1.5
	

	16:35:00
	2777
	1.5
	Moderate rain, muddy flow, somewhat turbulent

	16:36:00
	2833
	0.5
	Muddy and somewhat turbulent stream flow

	16:37:00
	2891
	1.5
	Moderate rain, muddy flow, somewhat turbulent

	16:38:00
	2947
	1.5
	Light rain, muddy flow, somewhat turbulent

	16:39:00
	3005
	1.5
	Muddy flow and small bank collapses

	16:40:00
	3061
	2
	

	16:40:03
	3064
	5
	Big pulse comes through, turbulent flow front

	16:41:00
	3119
	5
	Turbulent and splashing a lot, HCF; small bank collapses

	16:41:40
	3157
	3
	Volume flux decreases very quickly

	16:42:00
	3177
	2.5
	Turbulent and splashing a lot, HCF

	16:43:00
	3233
	4
	Another diffuse pulse comes through; lots of small bank collapses

	16:44:00
	3291
	1.5
	Muddy and somewhat turbulent stream flow; eroded banks very evident

	16:45:00
	3347
	1
	Muddy and somewhat turbulent stream flow

	16:46:00
	3405
	1
	

	16:47:00
	3461
	1
	

	16:48:00
	3519
	1.5
	Muddy and turbulent flow and small bank collapses

	16:49:00
	3574
	1.5
	

	16:50:00
	3632
	1.5
	

	16:51:00
	3690
	2
	

	16:52:00
	3756
	2
	

	16:53:00
	3804
	1.5
	

	16:53:08
	3810
	1.5
	Larger bank collapse into flow

	16:54:00
	3860
	2
	Muddy and turbulent flow and small bank collapses

	16:55:00
	3918
	1.5
	

	16:56:00
	3974
	1
	

	16:57:00
	4032
	1.5
	

	16:58:00
	4088
	1
	Muddy and somewhat turbulent flow and small bank collapses

	16:59:00
	4146
	0.5
	Muddy and somewhat turbulent stream flow

	17:00:00
	4204
	0.5
	Moderate rain, muddy flow, somewhat turbulent

	17:01:00
	4260
	0.5
	

	17:01:44
	4302
	1
	Turbulent pulse comes through; previous to this, muddy flow with small bank collapses.

	17:02:00
	4318
	1.5
	Muddy and  turbulent stream flow

	17:03:00
	4374
	1.5
	Muddy and turbulent flow and small bank collapses

	17:04:00
	4432
	1
	

	17:05:00
	4488
	0.5
	Muddy and somewhat turbulent flow and small bank collapses

	17:06:00
	4546
	0.5
	Muddy and somewhat turbulent flow and small bank collapses

	17:07:00
	4602
	0.25
	Muddy Flow

	17:07:25
	4628
	1
	Diffuse but recognizable pulse comes through

	17:08:00
	4660
	1
	Muddy and somewhat turbulent flow and small bank collapses

	17:09:00
	4718
	0.5
	Muddy Flow

	17:09:38
	4754
	1
	Diffuse but recognizable pulse comes through

	17:10:00
	4774
	1.5
	Muddy and  turbulent stream flow

	17:11:00
	4832
	1.5
	

	17:12:00
	4888
	1.5
	

	17:13:00
	4946
	2
	Muddy and somewhat turbulent flow and small bank collapses

	17:14:00
	5002
	2
	Muddy and  turbulent stream flow; moderate sized bank collapses

	17:14:02
	5004
	3
	Large bank collapse

	17:15:00
	5061
	1.5
	Muddy and somewhat turbulent flow and small bank collapses

	17:15:32
	5090
	3.5
	Pulse comes through, turbulent flow front

	17:15:34
	5092
	4
	Larger bank collapse into flow

	17:16:00
	5118
	3.5
	Muddy and somewhat turbulent flow and small bank collapses

	17:17:00
	5174
	2.5
	

	17:17:23
	5197
	2.5
	Large bank collapse

	17:18:00
	5232
	2
	Muddy and somewhat turbulent flow and small bank collapses

	17:19:00
	5288
	1.5
	Muddy and turbulent flow and small bank collapses

	17:20:00
	5346
	0.5
	Muddy Flow

	17:21:00
	5403
	0.5
	

	17:22:00
	5460
	0.5
	

	17:23:00
	5516
	0.5
	

	17:24:00
	5574
	0.5
	

	17:25:00
	5632
	0.25
	

	17:26:00
	5688
	0.5
	

	17:27:00
	5746
	0.5
	

	17:28:00
	5802
	0.5
	

	17:29:00
	5860
	0.5
	

	17:30:00
	5916
	0.5
	

	17:31:00
	5974
	0.5
	Muddy flow and small bank collapses

	17:32:00
	6030
	0.5
	Muddy Flow

	17:33:00
	6088
	0.5
	

	17:34:00
	6146
	0.5
	





1

