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Table S1: Every Landsat image used in the production of yearly composite images for our study
area

Count
Overall per
Count Year Image Name Year Sensor Path/Row

1 1 LM10430271972222 1972 MSS  43/27

2 2 LM10430271972240 1972 MSS  43/27

3 3 LM10450261972242 1972 MSS  45/26

4 4 1LM10450271972242 1972 MSS  45/27

5 5 LMI10460261972243 1972 MSS  46/26

6 1 LM10430271973162 1973 MSS  43/27

7 2 LM10440261973199 1973 MSS  44/26

8 3 LM10440271973199 1973 MSS  44/27

9 4 LM10450271973200 1973 MSS  45/27
10 1 LM10440261974194 1974 MSS  44/26
11 2 LM10440261974212 1974 MSS  44/26
12 3 LM10440271974212 1974 MSS  44/27
13 4 1LM10450261974195 1974 MSS  45/26
14 5 LM10450261974213 1974 MSS  45/26
15 6 LM10450271974213 1974 MSS  45/27
16 7 LM10460261974232 1974 MSS  46/26
17 1 LM20430271975215 1975 MSS  43/27
18 2 LM20430271975233 1975 MSS  43/27
19 3 LM20440261975216 1975 MSS  44/26
20 4 1M20440271975216 1975 MSS  44/27
21 5 LM10450261975190 1975 MSS  45/26
22 6 LM10450261975226 1975 MSS  45/26
23 7 LM20450261975217 1975 MSS  45/26
24 8 LMI10450271975190 1975 MSS  45/27
25 9 LM20450271975199 1975 MSS  45/27
26 10 LM20450271975217 1975 MSS  45/27
27 11 LM10460261975227 1975 MSS  46/26
28 12 LM20460261975182 1975 MSS  46/26
29 13 LM20460261975218 1975 MSS  46/26
30 1 LM10430271976219 1976 MSS  43/27
31 2 LM10430271976237 1976 MSS  43/27
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Dictionary S1: Definitions of Forest Structure Classes

e Alpine (A): high elevation areas generally composed of sparse trees and abundant rock
and snow cover.

e Open (O): areas supporting trees, but generally exhibiting very low canopy cover.
Examples of this include meadows or sparsely vegetated ridges experiencing high heat
loads.

e Stand Initiation (S): areas exhibiting evidence of post-stand-replacing-disturbance (e.g.,
hard edges, logging roads, many standing or windblown dead trees, etc.) with very low
canopy cover of live trees (e.g., seed trees, heterogeneous fire, etc.).

e Thin (T): areas supporting a higher density of trees and canopy cover than the Open class
but observers could still see forest floor. Trees in this class were generally large.
Examples of this could include stands that received mechanical thinning or stands that
naturally grow at intermediate stem densities.

e Advanced Regeneration (R): areas exhibiting essentially closed canopies, densely
distributed and large trees (could not see forest floor), but exhibited a lighter green and
smoother texture to the canopy (relative to the Mature class) indicative of a stand
replacing disturbance in the past.

e Mature (M): essentially the same characteristics as Advanced Regeneration, with the

exception that the trees were larger and the canopy exhibited a coarser texture and more
shadowing.
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Table S2: Full error matrix of estimated area proportions for the INITIAL 6-class classification for 2013. Includes overall accuracy,
standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 1-m NAIP imagery through GoogleEarth.
A = Alpine, O = Open, S = Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

Created by combining the following binary classifications:

A vs. OSTRM

M vs. OSTR

R vs. OST

T vs. OS

Ovs. S

A vs. O vs. Svs. T vs. R vs. M (6-class)

Reference
Pixels Accuracy
Map A 0.06 0.01 0.00 0.01 0.00 0.00 54 0.07 0.76
0} 0.00 0.03 0.02 0.00 0.00 0.00 19 0.05 0.67
S 0.00 0.05 0.11 0.06 0.00 0.00 75 0.23 0.50
T 0.00 0.00 0.00 0.12 0.00 0.00 26 0.12 0.98
0.00 0.00 0.00 0.05 .
Sample Pixels 50 36 50 51
Total  0.06 0.09 0.14 0.24
Producer's 49 0.36 0.82 0.49
Accuracy

Overall Accuracy 0.68
Standard Error 0.03
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Table S3: Full error matrix of estimated area proportions for the INITIAL 5-class classification for 2013 (Open and Stand Initiation
combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data
collected from 1-m NAIP imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

Created by combining the following binary classifications:

A vs. OSTRM

M vs. OSTR

R vs. OST

T vs. OS

A vs. OS vs. T vs. R vs. M (5-class)

Reference

2013 Y S
Map A 0.06 0.01 0.01 0.00 0.00 0.08 0.76
oS 0.00 0.21 0.06 0.00 0.00 0.28 0.75
T 0.00 0.00 0.11 0.00 0.00 0.11 0.98
0.00 0.00 0.01 0.02
0.00 0.00 0.06 :
Total  0.06 0.23 0.25
PX’C‘i‘l‘l‘;rc'; 0.96 0.93 0.43

Overall Accuracy 0.73
Standard Error 0.02
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Table S4: Full error matrix of estimated area proportions for the INITIAL 5-class classification for 2013 (Advanced Regeneration
and Mature combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation
data collected from 1-m NAIP imagery through GoogleEarth.

A = Alpine, O = Open, S = Stand Initiation, T = Thin, RM = Advanced Regeneration/Mature

Created by combining the following binary classifications:

A vs. OSTRM

RMvs. T

T vs. OS

Ovs. S

A vs. O vs. Svs. T vs. RM (5-class)

20 13 Reference
A 0 S T RM Total Agcs:ll:ascy

Map A 0.06 0.01 0.00 0.01 0.00 0.07 0.77
0 0.00 0.03 0.01 0.00 0.00 0.05 0.70
S 0.00 0.05 0.1 0.05 0.00 0.21 0.54
T 0.00 0.00 0.00 0.08 0.00 0.09 0.97
RM 0.00 0.00 0.00 0.10 0.49 0.59 0.83

Total  0.06 0.09 0.13 0.23 0.49

P{:"c‘i‘l'frzrc'; 0.98 0.36 0.86 0.35 1.00

Overall Accuracy 0.78
Standard Error 0.02
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Table S5: Full error matrix of estimated area proportions for the INITIAL 4-class classification for 2013. Includes overall accuracy,
standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 1-m NAIP imagery through GoogleEarth.
A = Alpine, OS = Open/Stand Initiation, T = Thin, RM = Advanced Regeneration/Mature

Created by combining the following binary classifications:

A vs. OSTRM

OS vs. TRM

RMyvs. T

A vs. OS vs. T vs. RM (4-class)

Reference

2 0 1 3 A o T RM Total Agcslf:ascy
Map A 0.06 0.01 0.01 0.00 0.07 0.77
oS 0.00 0.21 0.06 0.00 0.27 0.78
T 0.00 0.01 0.07 0.00 0.08 0.86
— 0.00 0.00 0.10 0.48 0.58 0.83
Total  0.06 0.23 0.23 0.48
PZ’C‘i‘l‘lcr‘;rc'; 0.96 0.91 0.30 1.00

Overall Accuracy 0.82
Standard Error 0.02
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Table S6: Full error matrix of estimated area proportions for the INITIAL 3-class classification for 2013. Includes overall accuracy,
standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 1-m NAIP imagery through GoogleEarth.
A = Alpine, OS = Open/Stand Initiation, TRM = Thin/Advanced Regeneration/Mature

Created by combining the following binary classifications:

A vs. OSTRM

OS vs. TRM

A vs. OS vs. TRM (3-class)

201 3 Reference
User's
A i TRM Total Accuracy
Map A 0.06 0.01 0.01 0.07 0.77
0S 0.00 0.21 0.05 0.26 0.79
TRM 0.00 0.01 0.65 0.66 0.98
Total 0.06 0.23 0.71
]
Producer's —, o¢ 0.91 0.91
Accuracy

Overall Accuracy 0.91
Standard Error 0.01
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Table S7: Full error matrix of estimated area proportions for the INITIAL 2-class classification for 2013. Includes overall accuracy,
standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 1-m NAIP imagery through GoogleEarth.
A = Alpine, OSTRM = Open/Stand Initiation/ Thin/Advanced Regeneration/Mature

A vs. OSTRM (2-class)

Reference

]
2 0 1 3 5 Qi il Total Agcs:rl"ascy
Map A 0.06 0.02 0.08 0.75
OSTRM 0.00 0.92 0.92 1.00
Total 0.06 0.94
PZ‘i‘;cr‘:lrc'; 0.96 0.98

Overall Accuracy 0.98
Standard Error 0.01
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Table S8: Full error matrix of estimated area proportions for the INITIAL 5-class classification for 2005 (Open and Stand Initiation
combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data
collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

A vs. OS vs. T vs. R vs. M (5-class)

Reference

;
2005 a0 v [r B N e
Map A 0.06 0.02 0.00 0.00 0.00 55 0.08 0.78
o 0.00 0.21 0.09 0.00 0.01 108 0.31 0.67
- 0.00 0.03 0.06 0.01 0.02 32 0.12 0.54

0.00 0.00 0.03

0.00 0.00 0.02

Sample Pixels 50 100 50

Total  0.06 0.25 0.20

PrA"cdc‘l‘frgrc'; 0.96 0.82 0.32

Overall Accuracy 0.55
Standard Error 0.03
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Table S9: Full error matrix of estimated area proportions for the INITIAL 4-class classification for 2005. Includes overall accuracy,
standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 30-m Landsat imagery through
GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, T = Thin, RM = Advanced Regeneration/ Mature

A vs. OS vs. T vs. RM (4-class)

Reference

;
2 0 0 5 A i T RM Total Agcslf:ascy
Map A 0.06 0.02 0.00 0.00 0.08 0.78
oS 0.00 0.21 0.09 0.01 0.31 0.67
T 0.00 0.03 0.06 0.03 0.12 0.54
RM 0.00 0.00 0.05 0.44 0.49 0.90
Total  0.06 0.25 0.20 0.48
PK’C‘E';':C'; 0.96 0.82 0.32 0.92

Overall Accuracy 0.78
Standard Error 0.02
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Table S10: Full error matrix of estimated area proportions for the INITIAL 3-class classification for 2005 (Open, Stand Initiation,
and Thin combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation
data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OST = Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

A vs. OST vs. RM (3-class)

2 005 Reference
User's
A o RM Total Accuracy

Map A 0.06 0.02 0.00 0.09 0.75
OST 0.00 0.40 0.04 0.44 0.91
RM 0.00 0.04 0.43 0.47 0.91

Total 0.07 0.47 0.47

Producer's —, 4¢ 0.87 0.92

Accuracy

Overall Accuracy 0.90
Standard Error 0.02
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Table S11: Full error matrix of estimated area proportions for the INITIAL 3-class classification for 2005 (Thin, Advanced
Regeneration, and Mature combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s
accuracies. Validation data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, TRM = Thin/Advanced Regeneration/ Mature

A vs. OS vs. TRM (3-class)

2 005 Reference
User's
A i TRM Total Accuracy

Map A 0.06 0.02 0.00 0.08 0.78
0S 0.00 0.20 0.11 0.31 0.64
TRM 0.00 0.03 0.58 0.61 0.96

Total 0.06 0.24 0.69

Producer's —, 4¢ 0.82 0.84

Accuracy

Overall Accuracy 0.84
Standard Error 0.02
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Table S12: Full error matrix of estimated area proportions for the INITIAL 2-class classification for 2005 (Advanced Regeneration
and Mature combined as one class versus everything else). Includes overall accuracy, standard error, user’s accuracies, and producer’s
accuracies. Validation data collected from 30-m Landsat imagery through GoogleEarth.

AOST = Alpine/Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

AOST vs. RM (2-class)

2 0 05 Reference
User's
AOST RM Total Accuracy

Map AOST 0.50 0.04 0.54 0.93
RM 0.03 0.43 0.46 0.92

Total 0.54 0.46

Producer's 0.94 0.92

Accuracy

Overall Accuracy 0.93
Standard Error 0.02
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Table S13: Full error matrix of estimated area proportions for the INITIAL 2-class classification for 2005 (Alpine versus everything
else). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 30-m
Landsat imagery through GoogleEarth.

A = Alpine, OSTRM = Open/Stand Initiation/Thin/Advanced Regeneration/ Mature

A vs. OSTRM (2-class)

2 0 05 Reference
User's
A L Total Accuracy
Map A 0.07 0.03 0.09 0.71
OSTRM 0.00 0.91 0.91 1.00
Total 0.07 0.93
Producer's
0.96 0.97
Accuracy

Overall Accuracy 0.97
Standard Error 0.01
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Table S14: Full error matrix of estimated area proportions for the INITIAL 5-class classification for 1995. Includes overall accuracy,
standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 30-m Landsat imagery through
GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

A vs. OS vs. T vs. R vs. M (5-class)

Reference

;
1995 oo [ R e
Map A 0.05 0.02 0.01 0.00 0.00 56 0.08 0.63
o 0.00 0.31 0.03 0.01 0.00 91 0.35 0.88
- 0.00 0.03 0.09 0.03 0.02 43 0.17 0.53

0.00 0.02 0.02

0.00 0.01 0.04

Sample Pixels 50 100 50

Total  0.06 0.38 0.20

PrA"cdc‘l‘frgrc'; 0.96 0.80 0.44

Overall Accuracy 0.60
Standard Error 0.03
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Table S15: Full error matrix of estimated area proportions for the INITIAL 4-class classification for 1995. Includes overall accuracy,
standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 30-m Landsat imagery through
GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, T = Thin, RM = Advanced Regeneration/ Mature

A vs. OS vs. T vs. RM (4-class)

1 995 Reference
User's
A i T RM Total Accuracy

Map A 0.05 0.02 0.01 0.00 0.09 0.63
0S 0.00 0.30 0.03 0.01 0.35 0.88
T 0.00 0.03 0.09 0.05 0.17 0.54
RM 0.00 0.03 0.07 0.31 0.40 0.76

Total 0.06 0.38 0.20 0.36

Producer’s —, ¢ 0.80 0.44 0.85

Accuracy

Overall Accuracy 0.75
Standard Error 0.02
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Table S16: Full error matrix of estimated area proportions for the INITIAL 3-class classification for 1995 (Open, Stand Initiation,
and Thin combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation
data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OST = Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

A vs. OST vs. RM (3-class)

1 995 Reference
User's
A o RM Total Accuracy

Map A 0.05 0.03 0.00 0.09 0.63
OST 0.00 0.47 0.05 0.52 0.90
RM 0.00 0.09 0.30 0.39 0.76

Total 0.06 0.59 0.35

Producer's —, 4¢ 0.79 0.85

Accuracy

Overall Accuracy 0.82
Standard Error 0.02
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Table S17: Full error matrix of estimated area proportions for the INITIAL 3-class classification for 1995 (Thin, Advanced
Regeneration, and Mature combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s
accuracies. Validation data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, TRM = Thin/Advanced Regeneration/ Mature

A vs. OS vs. TRM (3-class)

1 9 9 5 Reference
User's
A 08 TRM Total Accuracy
Map A 0.05 0.02 0.01 0.08 0.64
0S 0.00 0.30 0.04 0.34 0.88
TRM 0.00 0.06 0.52 0.58 0.90
Total 0.06 0.37 0.57
Producer's — o¢ 0.80 0.91
Accuracy

Overall Accuracy 0.87
Standard Error 0.02
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Table S18: Full error matrix of estimated area proportions for the INITIAL 2-class classification for 1995 (Advanced Regeneration
and Mature combined as one class versus everything else). Includes overall accuracy, standard error, user’s accuracies, and producer’s
accuracies. Validation data collected from 30-m Landsat imagery through GoogleEarth.

AOST = Alpine/Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

AOST vs. RM (2-class)

1 9 95 Reference
User's
AOST RM Total Accuracy

Map AOST 0.58 0.05 0.63 0.92
RM 0.08 0.29 0.37 0.78

Total 0.66 0.34

Producer's 0.88 0.85

Accuracy

Overall Accuracy 0.87
Standard Error 0.02
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Table S19: Full error matrix of estimated area proportions for the INITIAL 2-class classification for 1995 (Alpine versus everything
else). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 30-m
Landsat imagery through GoogleEarth.

A = Alpine, OSTRM = Open/Stand Initiation/Thin/Advanced Regeneration/ Mature

A vs. OSTRM (2-class)

1 9 9 5 Reference
User's
A L Total Accuracy
Map A 0.05 0.03 0.08 0.64
OSTRM 0.00 0.91 0.92 1.00
Total 0.06 0.94
Producer's 0.96 0.97
Accuracy

Overall Accuracy 0.97
Standard Error 0.0049
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Table S20: Full error matrix of estimated area proportions for the INITIAL 5-class classification for 1975. Includes overall accuracy,
standard error, user’s accuracies, and producer’s accuracies. Validation data collected from historic aerial photographs with scales of
1:16,000 to 1:40:000.

A = Alpine, OS = Open/Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

A vs. OS vs. T vs. R vs. M (5-class)

Reference

;
1975 oo v e B N e
Map A 0.07 0.00 0.00 0.00 0.00 50 0.08 0.94
o 0.00 0.35 0.05 0.01 0.01 100 0.41 0.84
- 0.00 0.07 0.04 0.00 0.01 32 0.13 0.33

0.00 0.01 0.04

0.00 0.03 0.08

Sample Pixels 50 107 51

Total  0.08 0.46 0.21

PrA"cdc‘l‘frgrc'; 0.96 0.75 0.20

Overall Accuracy 0.57
Standard Error 0.02
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Table S21: Full error matrix of estimated area proportions for the INITIAL 4-class classification for 1975. Includes overall accuracy,

standard error, user’s accuracies, and producer’s accuracies. Validation data collected from historic aerial photographs with scales of
1:16,000 to 1:40:000.
A = Alpine, OS = Open/Stand Initiation, T = Thin, RM = Advanced Regeneration/ Mature

A vs. OS vs. T vs. RM (4-class)

Reference

;
1 975 A i T RM Total Agcslf:ascy
Map A 0.07 0.00 0.00 0.01 0.08 0.93
oS 0.00 0.34 0.04 0.02 0.41 0.85
T 0.00 0.07 0.04 0.01 0.12 0.30
RM 0.00 0.04 0.11 0.24 0.39 0.62
Total  0.08 0.46 0.19 0.28
PK’C‘E';':C'; 0.96 0.75 0.20 0.87

Overall Accuracy 0.70
Standard Error 0.02
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Table S22: Full error matrix of estimated area proportions for the INITIAL 3-class classification for 1975 (Open, Stand Initiation,
and Thin combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation
data collected from historic aerial photographs with scales of 1:16,000 to 1:40:000.

A = Alpine, OST = Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

A vs. OST vs. RM (3-class)

1 9 7 5 Reference
User's
A oSt RM Total Accuracy
Map A 0.08 0.00 0.01 0.08 0.94
OST 0.00 0.49 0.03 0.52 0.94
RM 0.00 0.16 0.24 0.40 0.59
Total 0.08 0.65 0.27
Producer's — o¢ 0.75 0.87
Accuracy

Overall Accuracy 0.80
Standard Error 0.02
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Table S23: Full error matrix of estimated area proportions for the INITIAL 3-class classification for 1975 (Thin, Advanced
Regeneration, and Mature combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s
accuracies. Validation data collected from historic aerial photographs with scales of 1:16,000 to 1:40:000.

A = Alpine, OS = Open/Stand Initiation, TRM = Thin/Advanced Regeneration/ Mature

A vs. OS vs. TRM (3-class)

1 975 Reference
User's
A i TRM Total Accuracy

Map A 0.07 0.00 0.01 0.08 0.92
0S 0.00 0.31 0.06 0.37 0.83
TRM 0.00 0.10 0.45 0.55 0.81

Total 0.08 0.41 0.51

Producer's —, 4¢ 0.75 0.87

Accuracy

Overall Accuracy 0.83
Standard Error 0.02
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Table S24: Full error matrix of estimated area proportions for the INITIAL 2-class classification for 1975 (Advanced Regeneration
and Mature combined as one class versus everything else). Includes overall accuracy, standard error, user’s accuracies, and producer’s
accuracies. Validation data collected from historic aerial photographs with scales of 1:16,000 to 1:40:000.

AOST = Alpine/Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

AOST vs. RM (2-class)

1 9 7 5 Reference
User's
AOST RM Total Accuracy

Map AOST 0.60 0.03 0.63 0.95
RM 0.14 0.23 0.37 0.63

Total 0.74 0.26

Producer's 0.81 0.87

Accuracy

Overall Accuracy 0.83
Standard Error 0.02
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Table S25: Full error matrix of estimated area proportions for the INITIAL 2-class classification for 1975 (Alpine versus everything
else). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data collected from historic
aerial photographs with scales of 1:16,000 to 1:40:000.

A = Alpine, OSTRM = Open/Stand Initiation/Thin/Advanced Regeneration/ Mature

A vs. OSTRM (2-class)

Reference

]
1 975 A L Total Agcs:rl"ascy
Map A 0.07 0.01 0.08 0.91
OSTRM 0.00 0.92 0.92 1.00
Total 0.08 0.92
P Z‘i‘;“rzrc; 0.96 0.99

Overall Accuracy 0.99
Standard Error 0.0045
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Table S26: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 6-class classification for 2013.
Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 1-m NAIP
imagery through GoogleEarth.

A = Alpine, O = Open, S = Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

A vs. O vs.Svs. Tvs. Rvs. M (6-class)

Reference
'
2013 A 0 S T Map Total User's
Pixels Accuracy

Map A 0.06 0.01 0.00 0.01 0.00 0.00 56 0.09 0.71
[6) 0.00 0.11 0.03 0.06 0.00 0.00 58 0.19 0.56
S 0.00 0.00 0.08 0.01 0.00 0.00 40 0.10 0.82
T 0.00 0.00 0.00 0.10 0.00 0.00 22 0.10 1.00

0.00 0.00 0.00 0.02

0.00 0.00 0.00 0.03

Sample Pixels 50 36 50 51
Total 0.06 0.11 0.12 0.24
Producer’s — 49 0.94 0.72 0.43
Accuracy

Overall Accuracy 0.72
Standard Error 0.02
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Table S27: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 5-class classification for 2013 (Open
and Stand Initiation combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies.
Validation data collected from 1-m NAIP imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

A vs. OS vs. T vs. R vs. M (5-class)

2 0 1 3 Reference
;
Ao 1 [ B e
Map A 0.06 0.01 0.01 0.00 0.00 0.08 0.71
oY 0.00 0.22 0.07 0.00 0.00 0.30 0.75
- 0.00 0.00 0.10 0.00 0.00 0.10 1.00
0.00 0.00 0.02 0.01
0.00 0.00 0.03 0.09
Total  0.06 0.23 0.24
producer ; 0.98 0.94 0.43

Overall Accuracy 0.75
Standard Error 0.02
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Table S28: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 5-class classification for 2013
(Advanced Regeneration and Mature combined as one class). Includes overall accuracy, standard error, user’s accuracies, and
producer’s accuracies. Validation data collected from 1-m NAIP imagery through GoogleEarth.

A = Alpine, O = Open, S = Stand Initiation, T = Thin, RM = Advanced Regeneration/Mature

A vs. Ovs. Svs. T vs. RM (5-class)

Reference

;
2 0 1 3 A 2 g T RM Total Agcs:rl"ascy
Map A 0.06 0.01 0.00 0.01 0.00 0.09 0.71
5 0.00 0.11 0.03 0.06 0.00 0.19 0.56
S 0.00 0.00 0.08 0.01 0.00 0.10 0.82
T 0.00 0.00 0.00 0.10 0.00 0.10 1.00
— 0.00 0.00 0.00 0.05 0.46 0.52 0.89
Total  0.06 0.11 0.12 0.24 0.47
PZ’C‘i‘l‘l‘;fc'; 0.98 0.94 0.72 0.43 0.99

Overall Accuracy 0.82
Standard Error 0.02
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Table S29: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 4-class classification for 2013.
Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 1-m NAIP
imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, T = Thin, RM = Advanced Regeneration/ Mature

A vs. OS vs. T vs. RM (4-class)

201 3 Reference
User's
A i T RM Total Accuracy
Map A 0.06 0.01 0.01 0.00 0.08 0.71
oS 0.00 0.22 0.07 0.00 0.30 0.74
T 0.00 0.00 0.10 0.00 0.10 1.00
RM 0.00 0.00 0.05 0.46 0.52 0.90
Total 0.06 0.23 0.24 0.47
Producer’s -, o 0.94 0.43 0.99
Accuracy

Overall Accuracy 0.85
Standard Error 0.02
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Table S30: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 3-class classification for 2013
(Open, Stand Initiation, and Thin combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s
accuracies. Validation data collected from 1-m NAIP imagery through GoogleEarth.

A = Alpine, OST = Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

A vs. OST vs. RM (3-class)

201 3 Reference
User's
A o RM Total Accuracy
Map A 0.06 0.02 0.00 0.08 0.72
OST 0.00 0.40 0.00 0.41 0.99
RM 0.00 0.04 0.46 0.50 0.92
Total 0.06 0.47 0.47
Producer's =, 49 0.86 0.99
Accuracy

Overall Accuracy 0.93
Standard Error 0.01
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Table S31: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 3-class classification for 2013 (Thin,
Advanced Regeneration, and Mature combined as one class). Includes overall accuracy, standard error, user’s accuracies, and
producer’s accuracies. Validation data collected from 1-m NAIP imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, TRM = Thin/Advanced Regeneration/ Mature

A vs. OS vs. TRM (3-class)

201 3 Reference
User's
A i TRM Total Accuracy
Map A 0.06 0.01 0.01 0.08 0.71
0S 0.00 0.22 0.07 0.30 0.74
TRM 0.00 0.00 0.62 0.62 1.00
Total 0.06 0.23 0.70
Producer's =, 49 0.94 0.87
Accuracy

Overall Accuracy 0.90
Standard Error 0.01
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Table S32: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 2-class classification for 2013
(Advanced Regeneration and Mature combined as one class versus everything else). Includes overall accuracy, standard error, user’s
accuracies, and producer’s accuracies. Validation data collected from 1-m NAIP imagery through GoogleEarth.

AOST = Alpine/Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

AOST vs. RM (2-class)

2 0 1 3 Reference
User's
AOST 1101 Total Accuracy

Map AOST 0.50 0.00 0.50 0.99
RM 0.03 0.46 0.50 0.93

Total 0.53 0.47

Producer's 0.94 0.99

Accuracy

Overall Accuracy 0.96
Standard Error 0.01
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Table S33: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 2-class classification for 2013
(Alpine versus everything else). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation
data collected from 1-m NAIP imagery through GoogleEarth.

A = Alpine, OSTRM = Open/Stand Initiation/Thin/Advanced Regeneration/ Mature

A vs. OSTRM (2-class)

2 0 1 3 Reference
User's
A L Total Accuracy
Map A 0.06 0.03 0.09 0.69
OSTRM 0.00 0.91 0.91 1.00
Total 0.06 0.94
Producer's 0.98 0.97
Accuracy

Overall Accuracy 0.97
Standard Error 0.0047

50



Table S34: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 6-class classification for 2005.
Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 30-m Landsat
imagery through GoogleEarth.

A = Alpine, O = Open, S = Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

A vs. O vs.Svs. Tvs. Rvs. M (6-class)

Reference
'
2005 A 0 S T Map Total User's
Pixels Accuracy

Map A 0.06 0.01 0.00 0.00 0.00 0.00 54 0.08 0.79
[0} 0.00 0.12 0.02 0.08 0.00 0.00 73 0.23 0.52
S 0.00 0.00 0.08 0.02 0.00 0.00 41 0.10 0.80
T 0.00 0.01 0.00 0.07 0.01 0.01 27 0.11 0.66

0.00 0.00 0.00 0.02

0.00 0.01 0.00 0.02

Sample Pixels 50 50 50 50
Total 0.07 0.14 0.11 0.21
Producer’s 4 g¢ 0.82 0.72 0.34
Accuracy

Overall Accuracy 0.57
Standard Error 0.03
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Table S35: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 5-class classification for 2005 (Open
and Stand Initiation combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies.
Validation data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

A vs. OS vs. T vs. R vs. M (5-class)

2 0 05 Reference
;
Ao 1 [ B e
Map A 0.06 0.01 0.00 0.00 0.00 0.08 0.79
oY 0.00 0.22 0.09 0.00 0.00 0.33 0.69
- 0.00 0.01 0.07 0.01 0.01 0.11 0.66
0.00 0.00 0.02 0.05
0.00 0.01 0.02 0.16
Total  0.07 0.25 0.21
Producer ; 0.96 0.88 0.34

Overall Accuracy 0.59
Standard Error 0.03
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Table S36: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 5-class classification for 2005
(Advanced Regeneration and Mature combined as one class). Includes overall accuracy, standard error, user’s accuracies, and
producer’s accuracies. Validation data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, O = Open, S = Stand Initiation, T = Thin, RM = Advanced Regeneration/Mature

A vs. Ovs. Svs. T vs. RM (5-class)

Reference

;
2 0 0 5 A 2 g T RM Total Agcs:rl"ascy
Map A 0.06 0.01 0.00 0.00 0.00 0.08 0.79
o 0.00 0.12 0.02 0.07 0.01 0.23 0.52
S 0.00 0.00 0.08 0.02 0.00 0.10 0.80
T 0.00 0.01 0.00 0.07 0.02 0.11 0.66
RM 0.00 0.01 0.00 0.04 0.44 0.49 0.90
Total  0.07 0.14 0.11 0.21 0.48
PZ’C‘i‘l‘l‘;‘;rc'; 0.96 0.82 0.72 0.34 0.93

Overall Accuracy 0.77
Standard Error 0.02
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Table S37: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 4-class classification for 2005.
Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 30-m Landsat
imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, T = Thin, RM = Advanced Regeneration/ Mature

A vs. OS vs. T vs. RM (4-class)

Reference

;
2 0 0 5 A i T RM Total Agcslf:ascy
Map A 0.06 0.01 0.00 0.00 0.08 0.79
oS 0.00 0.22 0.09 0.01 0.33 0.69
T 0.00 0.01 0.07 0.02 0.11 0.65
RM 0.00 0.01 0.04 0.44 0.49 0.91
Total  0.07 0.25 0.20 0.48
PK’C‘E';':C'; 0.96 0.88 0.34 0.93

Overall Accuracy 0.80
Standard Error 0.02
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Table S38: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 3-class classification for 2005
(Open, Stand Initiation, and Thin combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s
accuracies. Validation data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OST = Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

A vs. OST vs. RM (3-class)

Reference

;
2 005 A o RM Total Agcs::ascy
Map A 0.06 0.02 0.00 0.08 0.77
OST 0.00 0.41 0.03 0.45 0.92
RM 0.00 0.04 0.43 0.47 0.92
Total 0.07 0.47 0.46
Pg’c‘i‘l'fr:‘rc'; 0.96 0.88 0.93

Overall Accuracy 0.91
Standard Error 0.02
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Table S39: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 3-class classification for 2005 (Thin,
Advanced Regeneration, and Mature combined as one class). Includes overall accuracy, standard error, user’s accuracies, and
producer’s accuracies. Validation data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, TRM = Thin/Advanced Regeneration/ Mature

A vs. OS vs. TRM (3-class)

Reference

;
2 0 0 5 A i TRM Total Agcs::ascy
Map A 0.06 0.01 0.00 0.08 0.79
oS 0.00 0.22 0.11 0.33 0.66
TRM 0.00 0.02 0.57 0.59 0.97
Total 0.07 0.25 0.68
Pg’c‘i‘l'fr:‘rc'; 0.96 0.88 0.83

Overall Accuracy 0.85
Standard Error 0.02
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Table S40: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 2-class classification for 2005
(Advanced Regeneration and Mature combined as one class versus everything else). Includes overall accuracy, standard error, user’s
accuracies, and producer’s accuracies. Validation data collected from 30-m Landsat imagery through GoogleEarth.

AOST = Alpine/Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

AOST vs. RM (2-class)

2 0 0 5 Reference
User's
AOST RM Total Accuracy

Map AOST 0.51 0.03 0.54 0.94
RM 0.03 0.43 0.46 0.93

Total 0.54 0.46

Producer's 0.94 0.93

Accuracy

Overall Accuracy 0.94
Standard Error 0.01
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Table S41: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 2-class classification for 2005
(Alpine versus everything else). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation
data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OSTRM = Open/Stand Initiation/Thin/Advanced Regeneration/ Mature

A vs. OSTRM (2-class)

2 0 05 Reference
User's
A L Total Accuracy
Map A 0.07 0.02 0.09 0.75
OSTRM 0.00 0.91 0.91 1.00
Total 0.07 0.93
Producer's 0.96 0.98
Accuracy

Overall Accuracy 0.97
Standard Error 0.01
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Table S42: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 6-class classification for 1995.
Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 30-m Landsat
imagery through GoogleEarth.

A = Alpine, O = Open, S = Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

A vs. O vs.Svs. Tvs. Rvs. M (6-class)

Reference
'
1995 A 0 S T Map Total User's
Pixels Accuracy

Map A 0.07 0.01 0.00 0.00 0.00 0.00 53 0.80 0.81
[0} 0.00 0.12 0.02 0.05 0.00 0.00 65 0.20 0.61
S 0.00 0.00 0.07 0.00 0.00 0.00 38 0.09 0.80
T 0.00 0.01 0.00 0.10 0.02 0.01 36 0.15 0.65

0.00 0.00 0.00 0.02

0.00 0.00 0.01 0.04

Sample Pixels 50 50 50 50
Total  0.07 0.16 0.10 0.21
Producer’s 4 g¢ 0.80 0.68 0.46
Accuracy

Overall Accuracy 0.58
Standard Error 0.03
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Table S43: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 5-class classification for 1995 (Open
and Stand Initiation combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies.
Validation data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

A vs. OS vs. T vs. R vs. M (5-class)

1 9 95 Reference
;
Ao 1 [ B e
Map A 0.06 0.01 0.00 0.00 0.00 0.08 0.82
oY 0.00 0.22 0.05 0.01 0.01 0.29 0.76
- 0.00 0.01 0.09 0.02 0.01 0.14 0.65
0.00 0.01 0.02 0.02
0.00 0.01 0.04 0.16
Total  0.07 0.26 0.20
Producer ; 0.96 0.85 0.46

Overall Accuracy 0.61
Standard Error 0.03
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Table S44: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 5-class classification for 1995
(Advanced Regeneration and Mature combined as one class). Includes overall accuracy, standard error, user’s accuracies, and
producer’s accuracies. Validation data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, O = Open, S = Stand Initiation, T = Thin, RM = Advanced Regeneration/Mature

A vs. Ovs. Svs. T vs. RM (5-class)

Reference

;
1 995 A 2 g T RM Total Agcs:rl"ascy
Map A 0.07 0.01 0.00 0.00 0.00 0.08 0.81
o 0.00 0.12 0.02 0.04 0.01 0.20 0.62
S 0.00 0.00 0.07 0.00 0.01 0.08 0.80
T 0.00 0.01 0.00 0.09 0.04 0.15 0.64
RM 0.00 0.01 0.01 0.06 0.42 0.49 0.86
Total  0.07 0.15 0.10 0.20 0.48
PZ’C‘i‘l‘l‘;‘;rc'; 0.96 0.80 0.68 0.46 0.88

Overall Accuracy 0.77
Standard Error 0.03
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Table S45: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 4-class classification for 1995.
Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data collected from 30-m Landsat
imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, T = Thin, RM = Advanced Regeneration/ Mature

A vs. OS vs. T vs. RM (4-class)

Reference

;
1 995 A i T RM Total Agcslf:ascy
Map A 0.06 0.01 0.00 0.00 0.08 0.82
oS 0.00 0.22 0.05 0.02 0.29 0.76
T 0.00 0.01 0.09 0.04 0.14 0.64
RM 0.00 0.02 0.06 0.42 0.49 0.86
Total  0.07 0.26 0.20 0.48
PK’C‘E';':C'; 0.96 0.85 0.46 0.88

Overall Accuracy 0.80
Standard Error 0.02
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Table S46: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 3-class classification for 1995
(Open, Stand Initiation, and Thin combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s
accuracies. Validation data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OST = Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

A vs. OST vs. RM (3-class)

Reference

;
1 995 A o RM Total Agcs::ascy
Map A 0.07 0.02 0.00 0.08 0.81
OST 0.00 0.39 0.06 0.45 0.87
RM 0.00 0.06 0.41 0.47 0.87
Total  0.07 0.46 0.47
Pg’c‘i‘l'fr:‘rc'; 0.96 0.83 0.88

Overall Accuracy 0.86
Standard Error 0.02
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Table S47: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 3-class classification for 1995 (Thin,
Advanced Regeneration, and Mature combined as one class). Includes overall accuracy, standard error, user’s accuracies, and
producer’s accuracies. Validation data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OS = Open/Stand Initiation, TRM = Thin/Advanced Regeneration/ Mature

A vs. OS vs. TRM (3-class)

1 995 Reference
User's
A i TRM Total Accuracy

Map A 0.06 0.01 0.00 0.08 0.81
0S 0.00 0.22 0.07 0.30 0.75
TRM 0.00 0.03 0.60 0.62 0.95

Total 0.07 0.26 0.67

Producer's —, 4¢ 0.85 0.89

Accuracy

Overall Accuracy 0.88
Standard Error 0.02
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Table S48: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 2-class classification for 1995
(Advanced Regeneration and Mature combined as one class versus everything else). Includes overall accuracy, standard error, user’s
accuracies, and producer’s accuracies. Validation data collected from 30-m Landsat imagery through GoogleEarth.

AOST = Alpine/Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

AOST vs. RM (2-class)

1 9 95 Reference
User's
AOST RM Total Accuracy

Map AOST 0.48 0.06 0.54 0.90
RM 0.05 0.41 0.46 0.88

Total 0.54 0.46

Producer's 0.90 0.88

Accuracy

Overall Accuracy 0.89
Standard Error 0.02
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Table S49: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 2-class classification for 1995
(Alpine versus everything else). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation
data collected from 30-m Landsat imagery through GoogleEarth.

A = Alpine, OSTRM = Open/Stand Initiation/Thin/Advanced Regeneration/ Mature

A vs. OSTRM (2-class)

1 9 95 Reference
User's
A L Total Accuracy
Map A 0.07 0.02 0.09 0.78
OSTRM 0.00 0.91 0.91 1.00
Total 0.07 0.93
Producer's 0.96 0.98
Accuracy

Overall Accuracy 0.98
Standard Error 0.01
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Table S50: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 6-class classification for 1975.
Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data collected from historic aerial
photographs with scales of 1:16,000 to 1:40:000.

A = Alpine, O = Open, S = Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

A vs. O vs.Svs. Tvs. Rvs. M (6-class)

Reference
'
1975 A 0 S T Map Total User's
Pixels Accuracy

Map A 0.08 0.00 0.00 0.00 0.00 0.00 48 0.08 1.00
[0} 0.00 0.11 0.12 0.03 0.01 0.00 100 0.28 0.39
S 0.00 0.00 0.00 0.03 0.00 0.00 9 0.04 0.00
T 0.00 0.00 0.03 0.04 0.01 0.01 25 0.09 0.47

0.00 0.00 0.00 0.01

0.00 0.01 0.00 0.10

Sample Pixels 50 54 52 51
Total  0.08 0.13 0.16 0.22
Producer’s 4 g¢ 0.87 0.00 0.20
Accuracy

Overall Accuracy 0.43
Standard Error 0.03

67



Table S51: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 5-class classification for 1975 (Open
and Stand Initiation combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies.
Validation data collected from historic aerial photographs with scales of 1:16,000 to 1:40:000.

A = Alpine, OS = Open/Stand Initiation, T = Thin, R = Advanced Regeneration, M = Mature

A vs. OS vs. T vs. R vs. M (5-class)

1 975 Reference
;
Ao 1 [ B e
Map A 0.08 0.00 0.00 0.00 0.00 0.08 1.00
oY 0.00 0.25 0.06 0.01 0.00 0.33 0.77
- 0.00 0.03 0.04 0.01 0.01 0.09 0.46
0.00 0.00 0.01 0.01
0.00 0.01 0.09 0.18
Total  0.08 0.30 0.21
producer ; 0.96 0.84 0.20

Overall Accuracy 0.57
Standard Error 0.03
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Table S52: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 5-class classification for 1975
(Advanced Regeneration and Mature combined as one class). Includes overall accuracy, standard error, user’s accuracies, and
producer’s accuracies. Validation data collected from historic aerial photographs with scales of 1:16,000 to 1:40:000.

A = Alpine, O = Open, S = Stand Initiation, T = Thin, RM = Advanced Regeneration/Mature

A vs. Ovs. Svs. T vs. RM (5-class)

Reference

;
1 975 A 2 g T RM Total Agcs:rl"ascy
Map A 0.08 0.00 0.00 0.00 0.00 0.08 1.00
o 0.00 0.1 0.12 0.03 0.01 0.28 0.40
S 0.00 0.00 0.00 0.03 0.00 0.03 0.00
T 0.00 0.00 0.03 0.04 0.02 0.09 0.46
RM 0.00 0.01 0.00 0.11 0.40 0.52 0.76
Total  0.08 0.13 0.15 0.21 0.42
PZ’C‘i‘l‘l‘;‘;rc'; 0.96 0.87 0.00 0.20 0.93

Overall Accuracy 0.63
Standard Error 0.02
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Table S53: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 4-class classification for 1975.
Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation data collected from historic aerial
photographs with scales of 1:16,000 to 1:40:000.

A = Alpine, OS = Open/Stand Initiation, T = Thin, RM = Advanced Regeneration/ Mature

A vs. OS vs. T vs. RM (4-class)

Reference

;
1 975 A i T RM Total Agcslf:ascy
Map A 0.08 0.00 0.00 0.00 0.08 1.00
oS 0.00 0.25 0.06 0.01 0.32 0.77
T 0.00 0.03 0.04 0.02 0.09 0.45
RM 0.00 0.02 0.10 0.40 0.51 0.77
Total  0.08 0.29 0.20 0.43
PK’c‘i‘l';';rc'; 0.96 0.84 0.20 0.93

Overall Accuracy 0.76
Standard Error 0.03
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Table S54: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 3-class classification for 1975
(Open, Stand Initiation, and Thin combined as one class). Includes overall accuracy, standard error, user’s accuracies, and producer’s
accuracies. Validation data collected from historic aerial photographs with scales of 1:16,000 to 1:40:000.

A = Alpine, OST = Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

A vs. OST vs. RM (3-class)

1 975 Reference
User's
A o RM Total Accuracy

Map A 0.08 0.00 0.00 0.08 1.00
OST 0.00 0.40 0.03 0.43 0.93
RM 0.00 0.10 0.39 0.49 0.79

Total 0.09 0.50 0.42

Producer's —, 4¢ 0.80 0.93

Accuracy

Overall Accuracy 0.87
Standard Error 0.02
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Table S55: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 3-class classification for 1975 (Thin,
Advanced Regeneration, and Mature combined as one class). Includes overall accuracy, standard error, user’s accuracies, and
producer’s accuracies. Validation data collected from historic aerial photographs with scales of 1:16,000 to 1:40:000.

A = Alpine, OS = Open/Stand Initiation, TRM = Thin/Advanced Regeneration/ Mature

A vs. OS vs. TRM (3-class)

1 975 Reference
User's
A i TRM Total Accuracy

Map A 0.08 0.00 0.00 0.08 1.00
0S 0.00 0.23 0.07 0.31 0.75
TRM 0.00 0.04 0.56 0.61 0.93

Total 0.08 0.28 0.64

Producer's —, 4¢ 0.84 0.88

Accuracy

Overall Accuracy 0.88
Standard Error 0.02
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Table S56: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 2-class classification for 1975
(Advanced Regeneration and Mature combined as one class versus everything else). Includes overall accuracy, standard error, user’s
accuracies, and producer’s accuracies. Validation data collected from historic aerial photographs with scales of 1:16,000 to 1:40:000.
AOST = Alpine/Open/Stand Initiation/Thin, RM = Advanced Regeneration/ Mature

AOST vs. RM (2-class)

1 975 Reference
User's
AOST RM Total Accuracy

Map AOST 0.50 0.03 0.52 0.95
RM 0.09 0.39 0.48 0.81

Total 0.59 0.41

Producer's 0.85 0.93

Accuracy

Overall Accuracy 0.88
Standard Error 0.02
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Table S57: Full error matrix of estimated area proportions for the FINAL (time-series-informed) 2-class classification for 1975
(Alpine versus everything else). Includes overall accuracy, standard error, user’s accuracies, and producer’s accuracies. Validation
data collected from historic aerial photographs with scales of 1:16,000 to 1:40:000.

A = Alpine, OSTRM = Open/Stand Initiation/Thin/Advanced Regeneration/ Mature

A vs. OSTRM (2-class)

1 975 Reference
User's
A L Total Accuracy
Map A 0.08 0.00 0.08 1.00
OSTRM 0.00 0.91 0.92 1.00
Total 0.09 0.91
Producer's 0.96 1.00
Accuracy

Overall Accuracy 1.00
Standard Error 0.0035
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Figure S1: Decadal Sankey diagram of the state transition from one class to another of the six forest structure classes from 1972 to
1980, 1980 to 1990, 1990 to 2000, 2000 to 2010, and 2010 to 2015.
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Logic S1: Logic Used for Time-Series-Informed Rules
These processes were performed within the Spatial Modeler in ERDAS Imagine 2014.

LEGEND

A = Alpine

OS = Open/Stand Initiation
O = Open

S = Stand Initiation

T = Thin

R = Advanced Regeneration
M = Mature

U = Unknown

1. Gap fill #1

Where no data existed in a year — due to clouds, scan line gaps, and/or missing scenes for that
year: Utilized data from surrounding years by filling with the class of the previous year if it was
not Unknown, or with the following year if the class of the previous year was Unknown;
remained Unknown if the classes of the surrounding years were Unknown.

INPUT: INITIAL = the initial classification time series stack

1972

EITHER INITIAL(1973)

IF (INITIAL(1973) != U AND INITIAL(1972) ==U )
OR INITIAL(1972)

OTHERWISE

1973

EITHER INITIAL(1973)

IF (INITIAL(1973) I=U )

OR

CONDITIONAL {

(INITIAL(1972) |= U) INITIAL(1972),

(INITIAL(1972) == U AND INITIAL(1974) == U) INITIAL(1973),
(INITIAL(1972) == U AND INITIAL(1974) = U) INITIAL(1974)
Y OTHERWISE

2014

EITHER INITIAL(2014)
IF (INITIAL(2014) !=U)
OR

CONDITIONAL {
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(INITIAL(2013) != U) INITIAL(2013),
(INITIAL(2013) == U AND INITIAL(2015) == U) INITIAL(2014),
(INITIAL(2013) == U AND INITIAL(2015) != U) INITIAL(2015)
} OTHERWISE

2015

EITHER INITIAL(2014)

IF (INITIAL(2014) != U AND INITIAL(2015)==U)
OR INITIAL(2015)

OTHERWISE

OUTPUT: GAP1
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2. Continuity fill

Looked for consistent Alpine, Mature, and Open/Stand Initiation (i.e., 1972 = A, 2015 = A, and
the majority of the time series at this pixel = A, then fill this pixel with A).

INPUT: GAP1
INPUT: majority = the most commonly occurring value for that pixel within the time series

1972

EITHER GAP1(1972) IF first year != last year) OR
CONDITIONAL {

(GAP1(1973) == majority AND majority == A) A,
(GAP1(1973) == majority AND majority == M) M,
(GAP1(1973) == majority AND majority == OS) OS,
(GAP1(1973) == majority AND majority > OS) GAP1(1972),
(GAP1(1973) != majority) GAP1(1972)

;
OTHERWISE

1973

EITHER GAP1(1973) IF first year != last year ) OR
CONDITIONAL {

first year == majority AND majority =— A ) A,

first year == majority AND majority==M )M,

first year == majority AND majority == OS ) OS,

first year == majority AND majority > OS) GAP1(1973),
first year != majority) GAP1(1973)

}

OTHERWISE

2014

EITHER GAP1(2014) IF first year != last year ) OR
CONDITIONAL {

first year == majority AND majority==A ) A,

first year == majority AND majority=—=M )M,

first year == majority AND majority == OS ) OS,

first year == majority AND majority > OS) GAP1(2014),
first year != majority) GAP1(2014)

}
OTHERWISE

2015

EITHER GAP1(2015) IF first year != last year) OR
CONDITIONAL {
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(GAP1(2014) == majority AND majority == A) A,
(GAP1(2014) == majority AND majority == M) M,
(GAP1(2014) == majority AND majority == OS) OS,
(GAP1(2014) == majority AND majority > OS) GAP1(2015),
(GAP1(2014) != majority) GAP1(2015)

;
OTHERWISE

OUTPUT: CONTINUITY
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3. Smoothing

Looked for single occurrences within the time series (i.e., if 1973 = Thin, 1974 = Open/Stand
Initiation, and 1975 = Thin, fill the 1974 pixel with Thin).

INPUT: CONTINUITY

1972

EITHER CONTINUITY(1973) IF (CONTINUITY(1972) ==U
AND CONTINUITY(1973) I=U)

OR

CONTINUITY(1972)

OTHERWISE

1973
EITHER CONTINUITY(1972) IF (CONTINUITY(1972) == CONTINUITY(1974)
AND CONTINUITY(1972) 1=U)

OR

CONTINUITY(1973)

OTHERWISE

2014

EITHER CONTINUITY(2013) IF (CONTINUITY(2013) == CONTINUITY(2015)
AND CONTINUITY(2013) I=U)

OR

CONTINUITY(2014)

OTHERWISE

2015

EITHER CONTINUITY(2014) IF (CONTINUITY(2015) == U
AND CONTINUITY(2014) I=U)

OR

CONTINUITY(2015)

OTHERWISE

OUTPUT: SMOOTH
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4. OS Separation

Separate Open from Stand Initiation: based on whether previous years were Mature, Advanced
Regeneration, or Thin (we expect that Open would not follow Mature, Advanced Regeneration,
or Thin directly, while Stand Initiation can follow them directly); does not include any changes
to 1972.

INPUT: SMOOTH
INPUT: majority = the most commonly occurring value for that pixel within the time series

1973

EITHER SMOOTH(1973) IF (SMOOTH(1973) = 0S ) OR
EITHER S IF (SMOOTH(1972) == T,R, or M) OR

O OTHERWISE

OTHERWISE

1974
EITHER SMOOTH(1974) IF (SMOOTH(1974) != 0S ) OR
EITHER S IF (SMOOTH(1972-1974) contains T, R, or M
AND majority(1972-1974) == T, R, or M) OR

O OTHERWISE

OTHERWISE

2014

EITHER SMOOTH(2014) IF (SMOOTH(2014) !=3 ) OR
EITHER S IF (SMOOTH(1972-2014) contains T, R, or M
AND majority(1972-2014) == T, R, or M) OR

O OTHERWISE

OTHERWISE

2015

EITHER SMOOTH(2015) IF (SMOOTH(2015) !=3 ) OR
EITHER S IF (SMOOTH(1972-2015) contains T, R, or M
AND majority(1972-2015) == T, R, or M) OR

O OTHERWISE

OTHERWISE

OUTPUT: OSSEP
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S. Gap fill #2

Utilized data from surrounding years by filling with the class of the previous year if it was not
Unknown, or with the following year if the class of the previous year was Unknown; remained
Unknown if the classes of the surrounding years were Unknown.

INPUT: OSSEP

INPUT: majority = the most commonly occurring value for that pixel within the time series
INPUT: diversity = the number of different values for that pixel within the time series
INPUT: minority = the least commonly occurring value for that pixel within the time series

1972

EITHER OSSEP(1972) IF (OSSEP(1972) !=U) OR
CONDITIONAL {

(majority == U AND diversity == 2 ) minority,
(majority == U AND diversity !=2) U,

(majority == M AND diversity == 2) M,

(majority == A AND diversity ==2) A,

(majority == O AND diversity ==2) O,

(majority == OS AND diversity == 2) OS,
(majority == M AND diversity !=2) U,

(majority == A AND diversity !=2) U,

(majority == O AND diversity !=2) U,

(majority == OS AND diversity !=2) U,

(majority == T OR majority == R OR majority == S) U
}

OTHERWISE

1973

EITHER OSSEP(1973) IF (OSSEP(1973) !=9) OR
CONDITIONAL {

(majority == U AND diversity == 2 ) minority,
(majority == U AND diversity !=2) U,

(majority == M AND diversity == 2) M,

(majority == A AND diversity == 2) A,

(majority == O AND diversity == 2) O,

(majority == OS AND diversity == 2) OS,
(majority == M AND diversity !=2) U,

(majority == A AND diversity !=2) U,

(majority == O AND diversity !=2) U,

(majority == OS AND diversity !=2) U,
(majority == T OR majority == R OR majority == S) U
}

OTHERWISE
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2014

EITHER OSSEP(2014) IF (OSSEP(2014) !=9) OR
CONDITIONAL {

(majority == U AND diversity == 2 ) minority,
(majority == U AND diversity !=2) U,

(majority == M AND diversity == 2) M,

(majority == A AND diversity == 2) A,

(majority == O AND diversity ==2) O,

(majority == OS AND diversity == 2) OS,
(majority == M AND diversity !=2) U,

(majority == A AND diversity !=2) U,

(majority == O AND diversity !=2) U,

(majority == OS AND diversity !=2) U,
(majority == T OR majority == R OR majority == S) U
}

OTHERWISE

2015

EITHER OSSEP(2015) IF (OSSEP(2015) !=9) OR
CONDITIONAL {

(majority == U AND diversity == 2 ) minority,
(majority == U AND diversity !=2) U,

(majority == M AND diversity == 2) M,

(majority == A AND diversity == 2) A,

(majority == O AND diversity == 2) O,

(majority == OS AND diversity == 2) OS,
(majority == M AND diversity !=2) U,

(majority == A AND diversity !=2) U,

(majority == O AND diversity !=2) U,

(majority == OS AND diversity !=2) U,

(majority == T OR majority == R OR majority == S) U
}

OTHERWISE

OUTPUT: GAP2
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6. OS separation vear 1 (applied only to 1972 in this time series)

Separate Open from Stand Initiation for the 1972 classification: based on 1973 values.

INPUT: GAP2

EITHER GAP2(1972) IF (GAP2(1972) 1=0S) OR
CONDITIONAL {
(GAP2(1973)==S) S,
(GAP2(1973)==0) O,
(GAP2(1973) == A) A,
(GAP2(1973) == M) M,
(GAP2(1973)==T) S,
(GAP2(1973)==R) S,
(GAP2(1973) ==U) OS
}

OTHERWISE

OUTPUT: OSSEP2
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7. Alpine by elevation

Any Open pixel >= 2500 m was labeled as Alpine

INPUT: OSSEP2
INPUT: elevation = digital elevation model (DEM)

1972

EITHER A IF (elevation >= 2500 AND OSSEP2(1972) == O)
OR

OSSEP2(1972)

OTHERWISE

1973

EITHER A IF (elevation >= 2500 AND OSSEP2(1973) == 0)
OR

OSSEP2(1973)

OTHERWISE

2014

EITHER A IF (elevation >= 2500 AND OSSEP2(2014) == O)
OR

OSSEP2(2014)

OTHERWISE

2015

EITHER A IF (elevation >= 2500 AND OSSEP2(2015) == O)
OR

OSSEP2(2015)

OTHERWISE

OUTPUT: AMASK
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8. Mask low elevation to exclude areas of non-forest

Mask low elevation to exclude areas of non-forest (exclude all pixels <500 m).

INPUT: AMASK
INPUT: elevation = digital elevation model (DEM)

EITHER O IF (elevation < 500) OR AMASK OTHERWISE

OUTPUT: FINAL
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