Supplementary Materials
[bookmark: _Hlk52093153]The following tables provide the descriptive statistics of the measured shrub and tree structural information.
Supplementary Material 1:
[bookmark: _Hlk53160561]Table 1. Descriptive statistic by shrub species and genus by plant compartment (range of values in parentheses, followed by average ± standard deviation).
	[bookmark: _Hlk49520003]
	No. of samples
	Max Height [m]
	Max Basal Diameter [cm]
	Volume 
[m3]
	No. of branches
	Total 
AGB [g]
	ABG 
Branches [g]
	AGB
Leaves [g]

	[bookmark: _Hlk29579698]Alnus spp.
	33
	[0.2; 3.2]
1.3 ± 0.7
	[0.3; 2.3]
1.0 ± 0.4
	[0.004; 10.4]
1.7 ± 2.5
	[1; 18]
4.5 ± 4.3
	[1.3; 2057.1]      311.4 ± 470.9
	[0.6; 1856]
264.8 ± 401.8
	[0.4; 289.7]
46.7 ± 68.0

	Betula spp.
	46
	[0.2; 2.1]
1.1 ± 0.4
	[0.3; 3.1]
0.8 ± 0.3
	[0.004; 3.8]
0.7 ± 0.7
	[1; 66]
8.7 ± 12.0
	[4.0; 1154.1]
232.7 ± 261.1
	[2.2; 1057.2]
188.2 ± 228.4
	[1.3; 154.7]
44.5 ± 42.3

	Dasiphora fruticosa
	20
	[0.2; 0.9]
0.6 ± 0.4
	[0.2; 2.1]
0.6 ± 0.3
	[0.004; 1.3]
0.3 ± 0.4
	[1; 24]
7.0 ± 6.2
	[5.1; 530.8]
117.6 ± 127.9
	[3.6; 434.6]
96.2 ± 105.8
	[1.5; 96.2]
21.4 ± 22.7

	Salix spp.
	79
	[0.3; 2.8]
0.9 ± 0.5
	[0.2; 3.5]
0.7 ± 0.4
	[0.004; 10.4]
0.7 ± 1.5
	[1; 24]
7.0 ± 6.2
	[0.8; 1503.7]
143.3 ± 302.5
	[0.4; 1381.4]
118.4 ± 261.1
	[0.4; 284.8]
24.9 ± 47.0

	Shepherdia canadensis
	28
	[0.3; 1.7]
0.8 ± 0.4
	[0.3; 1.4]
0.6 ± 0.2
	[0.001; 4.4]
0.6 ± 0.9
	[1; 11]
4.2 ± 2.9
	[7.1; 552.0]
121.5 ± 158.9
	[5.7; 484.0]
99.5 ± 134.9
	[1.1; 127.0]
22.0 ± 28.6

	Universal Shrubs
	206
	[0.2; 3.2]
0.9 ± 0.5
	[0.2; 3.5]
0.7 ± 0.4
	[0.004; 10.4]
0.8 ± 1.5
	[1; 66]
5.7 ± 7.5
	[0.8; 2057.1]
184.7 ± 307.4
	[0.4; 1856]
152.7 ± 265.8
	[0.4; 289.7]
32.0 ± 47.6



[bookmark: _Hlk53160587]Table S2. Descriptive statistic by tree species by plant compartment (range of values in parentheses, followed by average ± standard deviation).

	
	No. of samples
	Max Height
 [m]
	D 0.3 m [cm]
	DBH
 [cm]
	No. of Branches
	Total 
AGB [g]
	AGB
    Stems [g]
	AGB
Branches [g]
	AGB
   Leaves [g]

	Betula papyrifera
	15
	[0.7, 3.4]
2.0 ± 0.8
	[0.3; 2.4]
1.1 ± 0.6
	[0.1; 1.9]
0.9 ± 0.5
	[7; 71]
25.7 ± 17.9
	[4.2; 596.2]
127.7 ± 162.2
	[2.6; 444.9]
93.0 ± 122.4
	[0.8; 95.7]
22.0 ± 26.1
	[0.8; 55.6]
12.7 ± 14.8

	Picea glauca
	14
	[0.4; 3.8]
1.8 ± 1.2
	[0.3; 4.8]
2.4 ± 1.4
	[0.7; 4.1]
2.3 ± 1.3
	[17; 217]
80.4 ± 51.7
	[10.5; 3021.8]
865.0 ± 992.4
	[3.4; 1789.6]
426.1 ± 545.6
	[1.2; 739.4]
212.5 ± 247.8
	[5.9; 947.8]
226.4 ± 270.5

	Picea mariana
	15
	[0.4; 3.6]
1.6 ± 0.9
	[0.3; 4.9]
2.2 ± 1.2
	[0.8; 3.3]
2.3 ± 0.9
	[33; 204]
78.5 ± 47.7
	[12.5; 2968.9]
668.5 ± 801.2
	[4.3; 1269.6]
326.0 ± 412.2
	[3.1; 1103.6]
195.2 ± 270.4
	[5.1; 595.7]
157.1 ± 152.2

	Populus balsamifera
	31
	[0.2; 4.2]
1.7 ± 1.1
	[0.1; 2.3]
1.0 ± 0.6
	[0.1; 1.8]
1.0 ± 0.5
	[0; 39]
12.0 ± 10.7
	[1.0; 380.9]
85.7 ± 103.3
	[0.7; 294.9]
65.7 ± 81.3
	[0.3; 53.1]
11.3 ± 13.7
	[0.04; 47.0]
10.1 ± 11.1

	Populus tremuloides
	30
	[0.4; 3.9]
1.8 ± 0.9
	[0.1; 2.2]
1.0 ± 0.6
	[0.1; 1.8]
0.8 ± 0.4
	[0; 45]
14.0 ± 12.4
	[1.1; 329.2]
67.8 ± 84.3
	[0.5; 233.7]
50.2 ± 58.7
	[0.04; 52.4]
8.6 ± 13.2
	[0.2; 58.1]
10.9 ± 14.0

	Softwood (Picea spp.)
	29
	[0.4;3.8]
1.7±1.0
	[0.3; 4.9]
2.3 ± 1.3
	[0.7; 4.1]
2.3 ± 1.1
	[17; 217]
79.4 ± 49.7
	[10.5; 3021.8]
766.8 ± 95.6
	[3.4; 1789.6]
376.0 ± 66.7
	[1.2; 1103.6]
203.9 ± 11.3
	[5.1; 947.8]
191.8 ± 59.0

	Hardwood
	76
	[0.2;4.2]
1.8±1.0
	[0.1; 2.4]
1.0 ± 0.6
	[0.1; 1.9]
0.9 ± 0.5
	[0; 71]
15.5 ± 14.1
	[1.0; 596.2]
86.9±113.2
	[0.5; 444.9]
65.2 ± 85.5
	[0.04; 95.7]
12.5 ± 17.6
	[0.04; 58.1]
10.9 ± 13.1

	Universal Trees
	105
	[0.2;4.2]
1.8±1.0
	[0.1; 4.9]
1.4 ± 1.0
	[0.1; 4.1]
1.2 ± 0.9
	[0; 217]
33.3 ± 40.7
	[1.0; 3021.8]
273.8 ± 571.3
	[0.5; 1789.6]
151.4 ± 299.6
	[0.04; 1103.6]
67.9 ± 165.3
	[0.04; 947.8]
60.6 ± 141.4


[bookmark: _Hlk54976104] 


Supplementary Material 2:
Tables in Supplementary Material 2 provide volume-based regression coefficients and error statistics for shrub and tree genera/species and for the pooled data.

[bookmark: _Hlk53160614]Table S3. Volume-based regression coefficient estimates with error statistics to be input Equation 4 – 7 as appropriate to derive shrub AGB.
	

	Coefficients
	

	
	
	LN(β)
	β
	SE (β)
	α
	SE (α)
	CF
	RMSE [g]
	R2

	Alnus spp.
	Total AGB
	LLRC
	5.296
	199.5371
	
	0.9065
	
	1.1764
	172.10
	0.879

	
	
	NLS
	
	185.0650
	35.9639
	0.9760
	0.0976
	
	160.04
	0.882

	Betula spp.
	Total AGB
	LLRC
	5.644
	282.5908
	
	0.7678
	
	1.166
	149.26
	0.682

	
	
	NLS
	
	342.4160
	30.3336
	0.8386
	0.1082
	
	146.70
	0.684

	Dasiphora fruticosa
	Total AGB
	LLRC
	5.522
	250.1348
	
	0.7211
	
	1.1573
	72.93
	0.679

	
	
	NLS
	
	311.5860
	37.4226
	0.8450
	0.1990
	
	71.92
	0.684

	Salix spp.
	Total AGB
	LLRC
	5.383
	217.6743
	
	0.8522
	
	1.1191
	139.13
	0.79

	
	
	NLS
	
	262.4690
	27.8660
	0.7850
	0.0590
	
	137.50
	0.794

	Shepherdia canadensis

	Total AGB
	LLRC
	5.294
	199.1384
	
	0.7457
	
	1.0908
	80.31
	0.747

	
	
	NLS
	
	232.2120
	22.508
	0.6290
	0.0876
	
	77.56
	0.765

	Pooled Taiga Plains

	Total AGB
	LLRC
	5.432
	228.6060
	
	0.7806
	
	1.1668
	160.33
	0.738

	
	
	NLS
	
	270.2610
	20.8187
	0.7990
	0.0490
	
	159.78
	0.738

	Pooled Taiga Shield

	Total AGB
	LLRC
	5.498
	244.2030
	
	0.9032
	
	1.1417
	150.78
	0.869

	
	
	NLS
	
	270.6400
	18.9745
	0.7620
	0.0380
	
	102.81
	0.882

	Multi-species Shrubs

	Total AGB
	LLRC
	5.452
	233.2241
	
	0.8291
	
	1.1668
	144.12
	0.788

	
	
	NLS
	
	272.1160
	14.8934
	0.7780
	0.0326
	
	141.04
	0.790




[bookmark: _Hlk53160630][bookmark: _GoBack]Table S4. Volume-based regression coefficient estimates with error statistic to be input into Equation 4 – 7 as appropriate to calculate tree AGB.
	[bookmark: _Hlk42690401]
	Coefficients
	 
	
	

	
	LN(β)
	β
	SE (β)
	α
	SE (α)
	CF
	RMSE [g]
	R2

	Betula papyrifera
	Total AGB
	LLRC
	4.339
	76.6309
	 
	1.1870
	 
	1.0485
	53.06
	0.904

	
	
	NLS
	
	61.6474
	16.0751
	1.4718
	0.1999
	 
	47.18
	0.917

	Picea glauca
	Total AGB
	LLRC
	4.756
	116.2799
	 
	1.0410
	 
	1.0327
	209.30
	0.984

	
	
	NLS
	
	95.3486
	18.4689
	1.1745
	0.0709
	 
	120.51
	0.985

	Picea mariana
	Total AGB
	LLRC
	4.953
	141.5991
	 
	0.8995
	 
	1.0944
	246.61
	0.981

	
	
	NLS
	
	96.4484
	8.0496
	1.1711
	0.0317
	 
	56.43
	0.995

	Populus balsamifera
	Total AGB
	LLRC
	4.104
	60.5821
	 
	1.1320
	 
	1.1564
	29.22
	0.928

	
	
	NLS
	
	63.1474
	6.7808
	1.2899
	0.0966
	 
	27.04
	0.931

	Populus tremuloides

	Total AGB
	LLRC
	4.086
	59.5014
	 
	1.0280
	 
	1.0512
	27.52
	0.940

	
	
	NLS
	
	53.9702
	4.1524
	1.3612
	0.0698
	 
	16.27
	0.964

	Softwood
(Picea spp.)
	Total AGB
	LLRC
	4.859
	128.8952
	 
	0.9719
	 
	1.0712
	223.97
	0.984

	
	
	NLS
	
	95.9904
	9.3193
	1.1724
	0.0360
	 
	93.06
	0.989

	Hardwood

	Total AGB
	LLRC
	4.151
	63.4975
	 
	1.1000
	 
	1.1001
	41.29
	0.897

	
	
	NLS
	
	56.0728
	4.9062
	1.4360
	0.0738
	 
	32.9
	0.917

	Multi-species Trees

	Total AGB
	LLRC
	4.320
	75.1886
	 
	1.1360
	 
	1.1352
	133.68
	0.987

	
	
	NLS
	
	79.6818
	3.9366
	1.2396
	0.0186
	 
	62.25
	0.988


[bookmark: _Hlk53160654]
Table S5. Volume-based regression coefficients with error statistic to be input into Equation 4 – 7 as appropriate to calculate general shrub and tree AGB.
	
	
	Coefficients
	 

	
	
	LN(β)
	β
	SE (β)
	α
	SE (α)
	CF
	RMSE [g]
	R2

	General
Shrubs and Trees
	Total AGB
	LLRC
	4.553
	94.9167
	 
	1.0840
	 
	1.1773
	206.37
	0.770

	
	
	NLS
	
	128.8020
	10.5595
	0.9790
	0.0340
	 
	94.80
	0.776



Supplementary Material 3:
Tables in Supplementary Material 3 provide model accuracies per predictor variable of each shrub and tree genus/species.
[bookmark: _Hlk53160782][bookmark: _Hlk53160763]Table S6. Model performances for shrub total ABG prediction per genus/species. (All p values < 0.001).
	Species
	Dimension & Model
	Input Variable
	Total Error [%]
	RMSE [g]
	R2

	Alnus spp.
	1D LLR
	Max Stem Length
	-32.77
	436.83
	0.174

	
	1D LLRC
	Max Stem Length
	24.96
	503.54
	0.174

	
	1D NLS
	Max Stem Length
	1.86
	412.34
	0.210

	
	1D LLR
	Max Basal Diameter
	-29.06
	354.05
	0.486

	
	1D LLRC
	Max Basal Diameter
	4.24
	334.06
	0.486

	
	1D NLS
	Max Basal Diameter
	-2.55
	332.52
	0.486

	
	2D LLR
	Cross-sectional Area Basal
	-5.79
	174.75
	0.870

	
	2D LLRC
	Cross-sectional Area Basal
	4.51
	168.05
	0.870

	
	2D NLS
	Cross-sectional Area Basal
	-6.66
	159.25
	0.885

	
	3D LLR
	Volume
	-5.64
	163.89
	0.879

	
	3D LLRC
	Volume
	11.01
	172.10
	0.879

	
	3D NLS
	Volume
	-4.12
	160.04
	0.882

	Betula spp.
	1D LLR
	Max Stem Length
	-31.65
	251.66
	0.153

	
	1D LLRC
	Max Stem Length
	12.72
	257.47
	0.153

	
	1D NLS
	Max Stem Length
	1.25
	237.41
	0.174

	
	1D LLR
	Max Basal Diameter
	-29.93
	264.76
	0.108

	
	1D LLRC
	Max Basal Diameter
	17.60
	302.44
	0.108

	
	1D NLS
	Max Basal Diameter
	2.67
	236.92
	0.180

	
	2D LLR
	Cross-sectional Area Basal
	-2.88
	212.89
	0.445

	
	2D LLRC
	Cross-sectional Area Basal
	14.35
	237.76
	0.445

	
	2D NLS
	Cross-sectional Area Basal
	5.54
	178.42
	0.540

	
	3D LLR
	Volume
	-16.33
	160.52
	0.682

	
	3D LLRC
	Volume
	-2.44
	149.26
	0.682

	
	3D NLS
	Volume
	1.36
	146.70
	0.684

	Dasiphora fruticosa
	1D LLR
	Max Stem Length
	-42.38
	139.00
	0.005

	
	1D LLRC
	Max Stem Length
	19.40
	142.13
	0.005

	
	1D NLS
	Max Stem Length
	0.59
	126.15
	0.029

	
	1D LLR
	Max Basal Diameter
	-30.76
	119.75
	0.224

	
	1D LLRC
	Max Basal Diameter
	27.13
	144.00
	0.224

	
	1D NLS
	Max Basal Diameter
	3.81
	108.09
	0.292

	
	2D LLR
	Cross-sectional Area Basal
	-18.74
	83.10
	0.639

	
	2D LLRC
	Cross-sectional Area Basal
	5.47
	77.17
	0.639

	
	2D NLS
	Cross-sectional Area Basal
	-3.17
	76.36
	0.645

	
	3D LLR
	Volume
	-13.82
	77.20
	0.679

	
	3D LLRC
	Volume
	-0.27
	72.93
	0.679

	
	3D NLS
	Volume
	-1.54
	71.92
	0.684



	Species
	Dimension & Model
	Input Variable
	Total Error [%]
	RMSE [g]
	R2

	Salix spp.
	1D LLR
	Max Stem Length
	-30.54
	289.10
	0.204

	
	1D LLRC
	Max Stem Length
	11.02
	356.09
	0.204

	
	1D NLS
	Max Stem Length
	13.86
	250.19
	0.325

	
	1D LLR
	Max Basal Diameter
	-9.44
	472.84
	0.141

	
	1D LLRC
	Max Basal Diameter
	39.72
	709.00
	0.141

	
	1D NLS
	Max Basal Diameter
	15.69
	251.75
	0.320

	
	2D LLR
	Cross-sectional Area Basal
	-1.95
	186.27
	0.691

	
	2D LLRC
	Cross-sectional Area Basal
	6.37
	200.18
	0.691

	
	2D NLS
	Cross-sectional Area Basal
	13.40
	150.88
	0.757

	
	3D LLR
	Volume
	-9.62
	140.63
	0.790

	
	3D LLRC
	Volume
	1.15
	139.13
	0.790

	
	3D NLS
	Volume
	5.17
	137.50
	0.794

	Shepherdia canadensis
	1D LLR
	Max Stem Length
	-30.86
	128.07
	0.433

	
	1D LLRC
	Max Stem Length
	0.04
	119.93
	0.433

	
	1D NLS
	Max Stem Length
	-2.54
	119.76
	0.433

	
	1D LLR
	Max Basal Diameter
	-25.91
	93.65
	0.803

	
	1D LLRC
	Max Basal Diameter
	-2.11
	74.60
	0.803

	
	1D NLS
	Max Basal Diameter
	-0.25
	69.50
	0.809

	
	2D LLR
	Cross-sectional Area Basal
	-16.69
	92.02
	0.727

	
	2D LLRC
	Cross-sectional Area Basal
	-6.51
	86.18
	0.727

	
	2D NLS
	Cross-sectional Area Basal
	-3.22
	81.44
	0.738

	
	3D LLR
	Volume
	-11.23
	81.16
	0.747

	
	3D LLRC
	Volume
	-3.17
	80.31
	0.747

	
	3D NLS
	Volume
	5.41
	77.56
	0.765



[bookmark: _Hlk53160802]Table S7. Model performances for tree total ABG prediction per genus/species. (All p values < 0.001).
	Species
	Dimension & Model
	Input Variable
	Total Error [%]
	RMSE [g]
	R2

	Betula papyrifera
	1D LLR
	Stem Length
	-15.61
	72.32
	0.898

	
	1D LLRC
	Stem Length
	-9.17
	65.41
	0.898

	
	1D NLS
	Stem Length
	-4.73
	44.93
	0.925

	
	1D LLR
	Diameter at 0.3 m
	-8.18
	56.24
	0.904

	
	1D LLRC
	Diameter at 0.3 m
	-3.73
	53.13
	0.904

	
	1D NLS
	Diameter at 0.3 m
	-4.64
	47.18
	0.917

	
	2D LLR
	Cross-sectional Area at 0.3 m
	-8.09
	56.15
	0.904

	
	2D LLRC
	Cross-sectional Area at 0.3 m
	-3.64
	53.06
	0.904

	
	2D NLS
	Cross-sectional Area at 0.3 m
	-4.64
	47.18
	0.917

	Picea spp.
	1D LLR
	Stem Length
	0.12
	458.52
	0.766

	
	1D LLRC
	Stem Length
	7.88
	488.66
	0.766

	
	1D NLS
	Stem Length
	3.87
	415.77
	0.791

	
	1D LLR
	Diameter at 0.3 m
	-13.82
	278.27
	0.984

	
	1D LLRC
	Diameter at 0.3 m
	-7.69
	223.99
	0.984

	
	1D NLS
	Diameter at 0.3 m
	0.39
	93.06
	0.989

	
	2D LLR
	Cross-sectional Area at 0.3 m
	-13.81
	278.23
	0.984

	
	2D LLRC
	Cross-sectional Area at 0.3 m
	-7.68
	223.97
	0.984

	
	2D NLS
	Cross-sectional Area at 0.3 m
	0.39
	93.06
	0.989

	Populus balsamifera
	1D LLR
	Stem Length
	-9.78
	33.77
	0.914

	
	1D LLRC
	Stem Length
	-3.27
	31.02
	0.914

	
	1D NLS
	Stem Length
	2.13
	30.33
	0.914

	
	1D LLR
	Diameter at 0.3 m
	-13.88
	37.03
	0.928

	
	1D LLRC
	Diameter at 0.3 m
	-0.14
	29.24
	0.928

	
	1D NLS
	Diameter at 0.3 m
	-0.07
	27.04
	0.931

	
	2D LLR
	Cross-sectional Area at 0.3 m
	-13.82
	36.98
	0.928

	
	2D LLRC
	Cross-sectional Area at 0.3 m
	-0.34
	29.22
	0.928

	
	2D NLS
	Cross-sectional Area at 0.3 m
	-0.07
	27.04
	0.931

	Populus tremuloides
	1D LLR
	Stem Length
	-10.43
	35.13
	0.884

	
	1D LLRC
	Stem Length
	-3.05
	32.01
	0.884

	
	1D NLS
	Stem Length
	-2.51
	25.42
	0.910

	
	1D LLR
	Diameter at 0.3 m
	-11.25
	30.27
	0.940

	
	1D LLRC
	Diameter at 0.3 m
	-6.71
	27.55
	0.940

	
	1D NLS
	Diameter at 0.3 m
	-3.10
	16.27
	0.964

	
	2D LLR
	Cross-sectional Area at 0.3 m
	-11.24
	30.24
	0.940

	
	2D LLRC
	Cross-sectional Area at 0.3 m
	-6.69
	27.52
	0.940

	
	2D NLS
	Cross-sectional Area at 0.3 m
	-3.10
	16.27
	0.964



