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New Height Growth and Site Index Models for Pacific Silver Fir in
Southwestern British Columbia

Introduction

Pacific silver fir (4bies amabilis (Dougl. ex Loud.) Forbes) is an important timber crop species in coastal forests of B.C. Its range
extends from sea-level to almost timberline, and from the hypermaritime region on the west coast of Vancouver Island to the
subcontinental region on the leeward side of the Coast Mountains. With this relatively wide climatic amplitude, a large variability
in the height growth pattern of Pacific silver fir can be expected, since climate is considered to be the most influential determinant
of the trajectory of height over age of forest trees. This variability, however, is not reflected in the height growth curves and site
index tables used to estimate Pacific silver fir site index, since the curves and tables were developed from low-elevation stands on
Vancouver Island. Consequently, when these curves and tables are applied to high-elevation or submaritime stands, we get biased
estimates of site index. Accurate estimates of site index are necessary for accurate yield predictions. Furthermore, they are
essential for making rational decisions about whether to cut the forest in situations where potential tree growth is marginal, such
as in high-elevation forests.

Study Stands and Procedure

To account for climatic variability, the coastal forest was stratified into two continentality strata: (1) maritime and less-maritime
(MLM) (including west Vancouver Island, east Vancouver Island and the windward side of the Coastal Mountains, respectively),
and (2) submaritime and subcontinental (SS) (including the leeward side of the Coastal Mountains). Dominant, non-suppressed
trees were sampled in relatively even-aged second-growth stands across the entire elevation range on Vancouver Island and south
of the line extending from Port McNeill to Lillooet. Three trees were felled and sectioned in each of 98 stem analysis plots.
Average height growth curves, height-age data at 5-year intervals, and site indices were determined for every plot. We used data
from 67 of the plots for calibration, and from 31 of the plots for testing. Since there was a negative correlation between age and
site index, the calibration range was restricted to 100 years to provide for a more balanced data set. The test data set contained
trees up to 160 years breast height age. To obtain climate-specific curves, the MLM and SS continentality strata were used as
additional variables in polymorphic height and site index functions, allowing different curve shapes for different site indices as
well as for the continentality strata.

Results and Discussion

The climate-specific models developed showed differences in height growth pattern between the continentality strata as well as
between site index classes (Figure 1). When tested against the independent data, these models improved estimates of height growth
(Equation 1, Figure 1) and site index (Equation [2], Tables 1 and Table 2), when compared to conventional polymorphic models.
Application of the models is recommended in stands within the breast height age range of 15 to 160 years in southwestern BC.

Height growth model (Equation 1)

1 + o[8:704-1.306 In(50)-0.980 In(~1.3)] 1 4 [9761-1:5491n(50)~1.109 In(5-1.3)]
(S-1.3) +SS{(S—1.3)
1 + o8704-13061n 4-0980In(5-1.3)] 1 + l9761-1.5491n 4-1.109In(5-1.3)]

H=1.3+MLM{

Site index mode (Equation 2)

S =1.3+MLM {0.694(50 — 4)4™"* +0.368(H —1.3)+31.771(H —1.3)4" }+
5590.592(50 — 4)A™°"™ +0.183(H —1.3)+41.659 (H —1.3)4™" }
where: H = top height (m); S = site index (top height at 50 years breast height age); A =

breast height age (years); e = the base of In; In= natural logarithm; MLM (maritime
and less maritime) and SS (submaritime and subcontinental) = 0 and 1, respectively.



Home

Table 1. Site index table for naturally stablished, unmanaged, Pacific silver fir stands in the maritime and
less-maritime region of southwestern BC.

Age Top Height (m) Age
@ bh @ bh
40 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 34.0 36.0 38.0 40.0 42.0 44.0 46.0 48.0 50.0 52.0 54.0 56.0 58.0 60.0 62.0
12 16.0 22.1 28.1 34.1 40.2 12
14 141 19.4 24.7 30.0 35.2 40.5 14
16 127 17.4 221 26.8 31.5 36.2 40.9 16
18 115 157 20.0 24.3 28.5 32.8 37.1 41.4 18
20 105 14.4 18.3 22.2 26.1 30.1 34.0 37.9 41.8 20
22 9.7 13.3 16.9 20.5 24.2 27.8 31.4 35.0 38.7 22
24 89 123 157 19.1 225 25.9 29.2 32.6 36.0 39.4 24
26 83 11.5 147 17.8 21.0 24.2 27.4 30.6 33.7 36.9 40.1 26
28 7.7 107 13.7 16.8 19.8 22.8 25.8 28.8 31.8 34.8 37.8 40.8 28
30 7.2 10.1 129 15.8 18.7 21.5 24.4 27.2 30.1 32.9 35.8 38.6 41.5 30
32 6.8 95 122 149 17.7 20.4 23.1 25.8 28.6 31.3 34.0 36.7 39.4 32
34 64 9.0 11.6 142 16.8 19.4 22.0 24.6 27.2 29.8 32.4 35.0 37.6 40.2 34
36 6.0 85 11.0 135 16.0 18.5 21.0 23.5 26.0 28.5 31.0 33.5 36.0 38.5 41.0 36
38 56 81 105 129 15.3 17.7 20.1 22.5 24.9 27.3 29.7 32.1 34.6 37.0 39.4 38
40 53 7.6 10.0 12.3 14.6 17.0 19.3 21.6 23.9 26.3 28.6 30.9 33.2 35.6 37.9 40.2 40
42 50 7.3 95 11.8 14.0 16.3 18.5 20.8 23.0 25.3 27.5 29.8 32.0 34.3 36.5 38.8 41.0 42
44 47 6.9 9.1 11.3 135 157 17.8 20.0 22.2 24.4 26.6 28.7 30.9 33.1 35.3 37.5 39.6 44
46 45 6.6 87 10.8 13.0 15.1 17.2 19.3 21.4 23.6 25.7 27.8 29.9 32.0 34.1 36.3 38.4 40.5 46
48 42 6.3 84 104 125 145 16.6 18.7 20.7 22.8 24.8 26.9 29.0 31.0 33.1 35.2 37.2 39.3 48
50 4.0 6.0 80 10.0 12.0 14.0 16.1 18.1 20.1 22.1 24.1 26.1 28.1 30.1 32.1 34.1 36.1 38.1 40.1 50
52 58 7.7 9.7 11.6 13.6 155 17.5 19.5 21.4 234 25.3 27.3 29.3 31.2 33.2 35.1 37.1 39.0 41.0 52
54 55 74 93 11.2 132 15.1 17.0 18.9 20.8 22.7 24.6 26.5 28.5 30.4 32.3 34.2 36.1 38.0 39.9 54
56 53 7.1 9.0 109 12.7 146 16.5 18.4 20.2 22.1 24.0 25.8 27.7 29.6 31.5 33.3 35.2 37.1 38.9 40.8 56
58 50 6.9 87 105 12.4 142 16.0 17.9 19.7 21.5 23.4 25.2 27.0 28.9 30.7 32.5 34.3 36.2 38.0 39.8 58
60 48 6.6 84 10.2 12.0 13.8 15.6 17.4 19.2 21.0 22.8 24.6 26.4 28.2 30.0 31.8 33.5 35.3 37.1 38.9 40.7 60
62 46 64 81 9.9 117 134 152 16.9 18.7 20.5 22.2 24.0 25.7 27.5 29.3 31.0 32.8 34.6 36.3 38.1 39.8 62
64 44 61 79 9.6 11.3 13.1 148 16.5 18.2 20.0 21.7 23.4 25.2 26.9 28.6 30.4 32.1 33.8 35.5 37.3 39.0 40.7 64
66 42 59 76 93 11.0 127 144 16.1 17.8 19.5 21.2 22.9 24.6 26.3 28.0 29.7 31.4 33.1 34.8 36.5 38.2 39.9 66
68 40 57 74 91 107 124 141 157 17.4 19.1 20.8 22.4 24.1 25.8 27.4 29.1 30.8 32.5 34.1 35.8 37.5 39.1 68
70 55 7.2 8.8 10.4 121 13.7 15.4 17.0 18.7 20.3 22.0 23.6 25.2 26.9 28.5 30.2 31.8 33.5 35.1 36.8 38.4 40.1 70
72 53 69 86 10.2 11.8 13.4 15.0 16.7 18.3 19.9 21.5 23.1 24.8 26.4 28.0 29.6 31.2 32.9 34.5 36.1 37.7 39.3 72
74 51 67 83 99 115 131 147 16.3 17.9 19.5 21.1 22.7 24.3 25.9 27.5 29.1 30.7 32.3 33.9 35.5 37.0 38.6 40.2 74
76 50 65 81 9.7 11.3 12.8 14.4 16.0 17.5 19.1 20.7 22.3 23.8 25.4 27.0 28.6 30.1 31.7 33.3 34.8 36.4 38.0 39.6 76
78 48 63 7.9 94 11.0 125 141 157 17.2 18.8 20.3 21.9 23.4 25.0 26.5 28.1 29.6 31.2 32.7 34.3 35.8 37.4 38.9 40.5 78
80 46 62 7.7 9.2 10.8 12.3 13.8 15.3 16.9 18.4 19.9 21.5 23.0 24.5 26.1 27.6 29.1 30.7 32.2 33.7 35.2 36.8 38.3 39.8 80
82 45 60 75 9.0 105 12.0 13,5 15.0 16.6 18.1 19.6 21.1 22.6 24.1 25.6 27.1 28.7 30.2 31.7 33.2 34.7 36.2 37.7 39.2 82
84 43 58 7.3 88 10.3 11.8 13.3 14.8 16.3 17.8 19.2 20.7 22.2 23.7 25.2 26.7 28.2 29.7 31.2 32.7 34.2 35.7 37.2 38.7 40.2 84
86 42 56 7.1 86 10.1 11.5 13.0 14.5 16.0 17.4 189 20.4 21.9 23.3 24.8 26.3 27.8 29.3 30.7 32.2 33.7 35.2 36.6 38.1 39.6 86
88 40 55 69 84 9.9 113 128 142 157 17.2 18.6 20.1 21.5 23.0 24.4 25.9 27.4 28.8 30.3 31.7 33.2 34.7 36.1 37.6 39.0 88
90 53 6.8 82 9.7 11.1 125 14.0 154 16.9 18.3 19.8 21.2 22.6 24.1 25.5 27.0 28.4 29.9 31.3 32.7 34.2 35.6 37.1 38.5 40.0 90
92 52 6.6 80 95 109 12.3 13.7 15.2 16.6 18.0 19.5 20.9 22.3 23.7 25.2 26.6 28.0 29.4 30.9 32.3 33.7 35.2 36.6 38.0 39.4 92
94 50 64 79 93 10.7 121 13.5 14.9 16.3 17.7 19.2 20.6 22.0 23.4 24.8 26.2 27.6 29.0 30.5 31.9 33.3 34.7 36.1 37.5 38.9 40.3 94
96 49 63 7.7 9.1 105 11.9 13.3 14.7 16.1 17.5 18.9 20.3 21.7 23.1 24.5 25.9 27.3 28.7 30.1 31.5 32.9 34.3 35.7 37.1 38.5 39.9 96
98 47 61 75 89 10.3 11.7 13.1 144 158 17.2 18.6 20.0 21.4 22.8 24.1 25.5 26.9 28.3 29.7 31.1 32.5 33.8 35.2 36.6 38.0 39.4 98
100 46 6.0 7.4 87 10.1 115 12.8 14.2 156 17.0 18.3 19.7 21.1 22.5 23.8 25.2 26.6 27.9 29.3 30.7 32.1 33.4 34.8 36.2 37.6 38.9 40.3 100
102 45 58 72 86 9.9 11.3 12.6 14.0 154 16.7 18.1 19.4 20.8 22.2 23.5 24.9 26.2 27.6 29.0 30.3 31.7 33.0 34.4 35.8 37.1 38.5 39.8 102
104 44 57 71 84 9.8 111 124 13.8 151 16.5 17.8 19.2 20.5 21.9 23.2 24.6 25.9 27.3 28.6 30.0 31.3 32.7 34.0 35.4 36.7 38.1 39.4 104
106 42 56 69 82 9.6 109 12.3 13.6 14.9 16.3 17.6 18.9 20.3 21.6 22.9 24.3 25.6 27.0 28.3 29.6 31.0 32.3 33.6 35.0 36.3 37.6 39.0 106
108 41 54 6.8 81 9.4 107 121 134 147 16.0 17.4 18.7 20.0 21.3 22.7 24.0 25.3 26.6 28.0 29.3 30.6 31.9 33.3 34.6 35.9 37.2 38.6 108
110 40 53 6.6 79 9.3 10.6 11.9 13.2 145 15.8 17.1 18.5 19.8 21.1 22.4 23.7 25.0 26.3 27.7 29.0 30.3 31.6 32.9 34.2 35.5 36.9 38.2 110
112 52 65 7.8 9.1 104 11.7 13.0 143 15.6 16.9 18.2 19.5 20.8 22.1 23.4 24.8 26.1 27.4 28.7 30.0 31.3 32.6 33.9 35.2 36.5 37.8 112
114 51 6.4 7.7 9.0 10.2 11,5 12.8 14.1 154 16.7 18.0 19.3 20.6 21.9 23.2 24.5 25.8 27.1 28.4 29.7 31.0 32.2 33.5 34.8 36.1 37.4 114
116 49 6.2 75 88 10.1 11.4 127 139 152 16.5 17.8 19.1 20.4 21.6 22.9 24.2 25.5 26.8 28.1 29.4 30.6 31.9 33.2 34.5 35.8 37.1 116
118 48 6.1 7.4 87 99 11.2 125 13.8 15.0 16.3 17.6 18.9 20.1 21.4 22.7 24.0 25.2 26.5 27.8 29.1 30.3 31.6 32.9 34.2 35.4 36.7 118
120 47 6.0 73 85 9.8 11.1 12.3 13.6 149 16.1 17.4 18.6 19.9 21.2 22.4 23.7 25.0 26.2 27.5 28.8 30.0 31.3 32.6 33.8 35.1 36.4 120
122 46 59 71 84 96 109 122 13.4 14.7 159 17.2 18.4 19.7 21.0 22.2 23.5 24.7 26.0 27.2 28.5 29.8 31.0 32.3 33.5 34.8 36.1 122
124 45 58 7.0 82 95 10.7 12.0 13.2 145 15.7 17.0 18.2 19.5 20.7 22.0 23.2 24.5 25.7 27.0 28.2 29.5 30.7 32.0 33.2 34.5 35.7 124
126 44 56 69 81 94 10.6 11.8 13.1 143 15.6 16.8 18.0 19.3 20.5 21.8 23.0 24.3 25.5 26.7 28.0 29.2 30.5 31.7 32.9 34.2 35.4 126
128 43 55 6.8 80 9.2 105 11.7 129 142 154 16.6 17.9 19.1 20.3 21.6 22.8 24.0 25.3 26.5 27.7 29.0 30.2 31.4 32.7 33.9 35.1 128
130 42 54 66 79 9.1 10.3 11.5 12.8 14.0 15.2 16.4 17.7 18.9 20.1 21.3 22.6 23.8 25.0 26.3 27.5 28.7 29.9 31.2 32.4 33.6 34.8 130
132 41 53 65 7.7 9.0 10.2 114 12.6 13.8 15.1 16.3 17.5 18.7 19.9 21.1 22.4 23.6 24.8 26.0 27.2 28.5 29.7 30.9 32.1 33.3 34.5 132
134 40 52 6.4 7.6 88 10.0 11.3 12,5 13.7 14.9 16.1 17.3 18.5 19.7 20.9 22.2 23.4 24.6 25.8 27.0 28.2 29.4 30.6 31.8 33.1 34.3 134
136 51 6.3 75 87 9.9 11.1 123 135 14.7 159 17.1 18.3 19.6 20.8 22.0 23.2 24.4 25.6 26.8 28.0 29.2 30.4 31.6 32.8 34.0 136
138 50 6.2 74 86 9.8 11.0 122 13.4 14.6 15.8 17.0 18.2 19.4 20.6 21.8 23.0 24.2 25.4 26.6 27.8 28.9 30.1 31.3 32.5 33.7 138
140 49 6.1 7.3 85 9.7 109 12.0 132 14.4 15.6 16.8 18.0 19.2 20.4 21.6 22.8 24.0 25.1 26.3 27.5 28.7 29.9 31.1 32.3 33.5 140
142 48 6.0 72 84 9.5 10.7 11.9 13.1 14.3 15,5 16.6 17.8 19.0 20.2 21.4 22.6 23.8 24.9 26.1 27.3 28.5 29.7 30.9 32.0 332 142
144 47 59 7.1 82 9.4 10.6 11.8 13.0 14.1 15.3 16.5 17.7 18.8 20.0 21.2 22.4 23.6 24.7 25.9 27.1 28.3 29.5 30.6 31.8 33.0 144
146 46 58 7.0 81 9.3 10.5 11.7 12.8 14.0 15.2 16.3 17.5 18.7 19.9 21.0 22.2 23.4 24,5 25.7 26.9 28.1 29.2 30.4 31.6 32.7 146
148 45 57 69 80 9.2 104 11.5 127 139 15.0 16.2 17.4 18.5 19.7 20.9 22.0 23.2 24.4 25,5 26.7 27.9 29.0 30.2 31.3 32.5 148
150 44 56 68 7.9 9.1 102 114 12,6 13.7 14.9 16.0 17.2 18.4 19.5 20.7 21.8 23.0 24.2 25.3 26.5 27.6 28.8 30.0 31.1 32.3 150
152 43 55 6.7 7.8 9.0 10.1 11.3 124 13.6 14.7 15.9 17.1 18.2 19.4 20.5 21.7 22.8 24.0 25.1 26.3 27.4 28.6 29.8 30.9 32.1 152
154 43 54 66 7.7 89 10.0 11.2 123 13,5 14.6 15.8 16.9 18.1 19.2 20.4 21.5 22.7 23.8 25.0 26.1 27.3 28.4 29.6 30.7 31.8 154
156 42 53 65 7.6 88 99 11.0 122 13.3 14.5 15.6 16.8 17.9 19.1 20.2 21.3 22.5 23.6 24.8 25.9 27.1 28.2 29.3 30.5 31.6 156
158 41 52 64 75 86 9.8 109 121 13.2 14.3 15.5 16.6 17.8 18.9 20.0 21.2 22.3 23.5 24.6 25.7 26.9 28.0 29.2 30.3 31.4 158

160 40 51 63 74 85 97 108 11.9 13.1 142 154 16.5 17.6 18.8 19.9 21.0 22.2 23.3 24.4 25.6 26.7 27.8 29.0 30.1 31.2 160
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Table 2. Site index table for naturally established, unmanaged, Pacific silver fir stands in the submaritime and
subcontinental regions of southwestern BC.

Age Top Height (m) Age
@ bh @ bh
40 6.0 80 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 34.0 36.0 38.0 40.0 42.0 44.0 46.0 48.0 50.0 52.0 54.0 56.0 58.0 60.0 62.0
12 16.5 23.8 31.1 384 12
14 145 20.8 27.1 33.4 39.7 14
16 12.9 18.5 24.0 29.6 35.2 16
18 11.6 16.6 21.6 26.6 31.6 36.6 18
20 10.6 15.1 19.6 24.2 28.7 33.2 37.8 20
22 9.7 13.8 18.0 22.1 26.3 30.4 34.6 38.8 22
24 89 128 16.6 20.4 24.3 28.1 32.0 35.8 39.6 24
26 83 119 154 19.0 22.6 26.1 29.7 33.3 36.8 26
28 7.7 11.1 144 177 211 244 27.8 31.1 344 378 28
30 7.2 10.3 135 16.6 19.8 229 26.1 29.2 32.3 355 38.6 30
32 6.7 9.7 127 157 186 21.6 24.6 27.5 30.5 33.5 36.4 394 32
34 6.3 9.2 120 148 17.6 20.4 23.2 26.0 28.9 31.7 345 37.3 34
36 6.0 86 11.3 140 16.7 19.4 22.0 24.7 27.4 30.1 32.8 35.4 38.1 36
38 56 82 107 13.3 159 184 21.0 235 26.1 28.6 31.2 33.8 36.3 38.9 38
40 53 7.8 102 127 151 17.6 20.0 22.4 249 27.3 29.8 32.2 34.7 37.1 39.6 40
42 50 74 97 121 144 16.8 19.1 215 23.8 26.2 28.5 30.9 33.2 35.6 37.9 42
44 47 7.0 93 115 13.8 16.0 18.3 20.6 22.8 25.1 27.3 29.6 31.9 34.1 36.4 38.6 44
46 45 6.7 89 11.0 132 154 17.6 19.7 21.9 241 26.3 28.4 30.6 32.8 35.0 37.2 39.3 46
48 43 6.4 85 106 127 14.8 169 19.0 21.1 23.2 253 27.4 29.5 31.6 33.7 35.8 37.9 48
50 4.0 6.1 81 10.1 122 142 16.2 18.3 20.3 22.3 244 26.4 28.4 30.5 32.5 34.5 36.6 38.6 50
52 58 7.8 97 11.7 13.7 15.6 17.6 19.6 21.5 23,5 25,5 27.5 29.4 31.4 33.4 353 37.3 39.3 52
54 55 75 9.4 113 132 151 17.0 18.9 20.8 22.7 24.6 26.5 28.5 30.4 32.3 34.2 36.1 38.0 39.9 54
56 53 72 9.0 10.9 127 14.6 16.4 18.3 20.1 22.0 23.8 25.7 27.6 29.4 31.3 33.1 35.0 36.8 38.7 56
58 51 69 87 105 123 14.1 15.9 17.7 19.5 21.3 23.1 249 26.7 28.5 30.3 32.1 33.9 357 37.5 39.3 58
60 49 66 84 10.1 11.9 13.6 154 17.1 18.9 20.7 22.4 242 259 27.7 29.4 31.2 329 34.7 36.4 38.2 60
62 47 64 81 98 115 132 14.9 16.6 18.3 20.0 21.8 235 25.2 26.9 28.6 30.3 32.0 33.7 354 37.1 38.9 62
64 45 6.1 7.8 95 11.1 128 145 16.1 17.8 19.5 21.1 22.8 245 26.1 27.8 29.5 31.2 32.8 34.5 36.2 37.8 39.5 64
66 43 59 75 92 108 124 141 15.7 17.3 189 20.6 22.2 23.8 255 27.1 28.7 30.3 32.0 33.6 35.2 36.8 38.5 66
68 41 57 7.3 89 105 121 13.7 15.2 16.8 18.4 20.0 21.6 23.2 24.8 26.4 28.0 29.6 31.2 32.7 34.3 359 37.5 39.1 68
70 55 7.1 86 102 11.7 13.3 14.8 16.4 17.9 19.5 211 22,6 242 257 27.3 28.8 30.4 31.9 33.5 35.1 36.6 38.2 39.7 70
72 53 6.8 83 99 114 129 144 16.0 175 19.0 20.5 22.1 23.6 25.1 26.6 28.1 29.7 31.2 32.7 34.2 35.8 37.3 38.8 72
74 51 66 81 96 11.1 12.6 14.1 15.6 17.0 185 20.0 21.5 23.0 24.5 26.0 27.5 29.0 30.5 32.0 33.5 34.9 36.4 37.9 39.4 74
76 49 64 79 93 108 122 13.7 15.2 16.6 18.1 19.6 21.0 22,5 23.9 254 26.9 28.3 29.8 31.3 32.7 34.2 35.6 37.1 38.6 76
78 48 62 76 9.1 105 11.9 134 148 16.2 17.7 19.1 205 22.0 234 24.8 26.3 27.7 29.1 30.6 32.0 33.4 34.9 36.3 37.7 39.2 78
80 46 60 7.4 88 10.2 11.6 13.0 145 159 17.3 18.7 20.1 21.5 22.9 24.3 25.7 27.1 285 29.9 31.3 32.7 34.2 356 37.0 38.4 39.8 80
82 44 58 72 86 10.0 11.4 12.7 141 155 16.9 18.3 19.6 21.0 224 23.8 25.2 26.6 27.9 29.3 30.7 32.1 33.5 34.8 36.2 37.6 39.0 82
84 43 57 70 84 97 111 124 138 152 16,5 17.9 19.2 20.6 21.9 23.3 24.7 26.0 27.4 28.7 30.1 31.4 32.8 34.2 355 36.9 38.2 39.6 84
86 41 55 68 82 95 10.8 12.2 13,5 14.8 16.2 175 18.8 20.2 21.5 22.8 24.2 255 26.8 28.2 29.5 30.8 32.2 33.5 34.8 36.2 37.5 38.8 86
88 40 53 6.6 79 9.3 10.6 11.9 132 145 158 17.1 18.4 19.8 21.1 224 23.7 25.0 26.3 27.6 28.9 30.3 31.6 32.9 34.2 355 36.8 38.1 39.4 88
90 52 65 7.7 9.0 103 11.6 129 142 155 16.8 18.1 19.4 20.7 21.9 23.2 24.5 25.8 27.1 28.4 29.7 31.0 32.3 33.6 34.9 36.2 37.4 38.7 90
92 50 63 7.6 8.8 10.1 11.4 126 139 152 16.5 17.7 19.0 20.3 21.5 22.8 24.1 25.3 26.6 27.9 29.2 30.4 31.7 33.0 34.2 355 36.8 38.1 92
94 49 6.1 74 86 99 11.1 124 136 149 16.1 17.4 18.6 19.9 21.1 224 23.6 24.9 26.1 27.4 28.7 29.9 31.2 32.4 33.7 349 36.2 374 94
96 47 60 7.2 84 97 109 121 134 14.6 158 17.1 18.3 19.5 20.8 22.0 23.2 24.5 25.7 26.9 28.2 29.4 30.6 31.9 33.1 34.3 35.6 36.8 96
98 46 58 7.0 82 94 10.7 119 13.1 143 155 16.7 18.0 19.2 20.4 21.6 22.8 24.0 25.3 26.5 27.7 28.9 30.1 31.3 32.5 33.8 35.0 36.2 98
100 44 56 6.8 80 92 104 11.6 12.8 14.0 152 164 17.6 18.8 20.0 21.2 22.4 23.6 24.8 26.0 27.2 28.4 29.6 30.8 32.0 33.2 34.4 35.6 100
102 43 55 6.7 7.9 9.0 102 11.4 126 13.8 15.0 16.1 17.3 18,5 19.7 20.9 22.1 23.2 24.4 25.6 26.8 28.0 29.2 30.3 31.5 32.7 33.9 35.1 102
104 42 54 65 7.7 89 10.0 11.2 124 13,5 14.7 159 17.0 18.2 19.4 20.5 21.7 22.9 24.0 25.2 26.4 27.5 28.7 29.9 31.0 32.2 33.4 34.5 104
106 41 52 64 75 87 98 11.0 121 133 14.4 156 16.7 17.9 19.0 20.2 21.3 22,5 23.7 24.8 26.0 27.1 28.3 29.4 30.6 31.7 32.9 34.0 106
108 40 51 62 74 85 96 108 11.9 13.1 142 153 16,5 17.6 18.7 19.9 21.0 22.1 23.3 24.4 25.6 26.7 27.8 29.0 30.1 31.2 32.4 33,5 108
110 50 6.1 72 83 95 10.6 11.7 12.8 13.9 151 16.2 17.3 18.4 19.6 20.7 21.8 22.9 24.1 25.2 26.3 27.4 28.5 29.7 30.8 31.9 33.0 110
112 48 59 71 82 93 104 115 126 13.7 14.8 159 17.0 18.2 19.3 20.4 21.5 22.6 23.7 24.8 25.9 27.0 28.1 29.2 30.4 31.5 32.6 112
114 47 58 69 8.0 9.1 102 11.3 124 13,5 14.6 15.7 16.8 17.9 19.0 20.1 21.2 22.3 23.4 24.5 25,5 26.6 27.7 28.8 29.9 31.0 32.1 114
116 46 57 6.8 7.8 89 10.0 11.1 122 13.3 14.4 154 16.5 17.6 18.7 19.8 20.9 21.9 23.0 24.1 25.2 26.3 27.4 28.4 29.5 30.6 31.7 116
118 45 56 6.6 7.7 88 9.8 10.9 120 13.1 141 152 16.3 17.3 18.4 19.5 20.6 21.6 22.7 23.8 24.8 25.9 27.0 28.1 29.1 30.2 31.3 118
120 44 54 65 75 86 97 10.7 11.8 12.8 13.9 15.0 16.0 17.1 18.1 19.2 20.3 21.3 22.4 23.4 245 25.6 26.6 27.7 28.7 29.8 30.9 120
122 43 53 6.4 7.4 85 95 105 11.6 126 13.7 14.7 158 16.8 17.9 18.9 20.0 21.0 22.1 23.1 24.2 25.2 26.3 27.3 28.4 29.4 30.5 122
124 42 52 62 7.3 83 93 104 114 125 13,5 145 156 16.6 17.6 18.7 19.7 20.8 21.8 22.8 23.9 24.9 259 27.0 28.0 29.1 30.1 124
126 40 51 61 71 82 92 102 11.2 123 13.3 14.3 15.3 16.4 17.4 18.4 19.4 20.5 21.5 22.5 23.6 24.6 25.6 26.6 27.7 28.7 29.7 126
128 50 6.0 7.0 80 9.0 10.0 11.1 1211 13.1 141 151 16.1 17.2 18.2 19.2 20.2 21.2 22.2 23.3 24.3 25.3 26.3 27.3 28.3 29.4 128
130 49 59 69 79 89 99 109 11.9 129 139 149 159 16.9 179 189 19.9 21.0 22.0 23.0 24.0 25.0 26.0 27.0 28.0 29.0 130
132 47 57 67 7.7 87 9.7 10.7 11.7 127 13.7 147 15.7 16.7 17.7 18.7 19.7 20.7 21.7 22.7 23.7 24.7 25.7 26.7 27.7 28.7 132
134 46 56 66 7.6 86 9.6 10.6 11.6 125 13,5 145 155 16.5 17.5 185 19.5 20.4 21.4 22.4 23.4 244 254 26.4 27.4 28.3 134
136 45 55 65 75 84 94 104 114 124 133 143 153 16.3 17.3 182 19.2 20.2 21.2 22.1 23.1 24.1 25.1 26.1 27.0 28.0 136
138 44 54 64 73 83 93 103 11.2 122 132 141 151 16.1 17.0 18.0 19.0 19.9 20.9 21.9 22.9 23.8 24.8 25.8 26.7 27.7 138
140 43 53 63 72 82 9.1 10.1 11.1 12.0 13.0 13.9 149 159 16.8 17.8 18.8 19.7 20.7 21.6 22.6 23.6 24.5 255 26.4 27.4 140
142 42 52 61 71 81 9.0 10.0 10.9 11.9 12.8 13.8 14.7 157 16.6 17.6 18.5 19.5 20.4 21.4 22.3 23.3 24.2 252 26.1 27.1 142
144 41 51 6.0 7.0 79 89 9.8 10.8 11.7 12.6 13.6 145 155 16.4 17.4 18.3 19.3 20.2 21.1 22.1 23.0 24.0 24.9 25.9 26.8 144
146 41 50 59 69 78 87 97 10.6 11.5 125 13.4 144 153 16.2 17.2 18.1 19.0 20.0 20.9 21.8 22.8 23.7 24.7 25.6 26.5 146
148 40 49 58 6.8 7.7 86 95 105 11.4 123 133 14.2 151 16.0 17.0 17.9 18.8 19.8 20.7 21.6 22,5 23.5 24.4 25.3 26.3 148
150 48 57 6.6 76 85 94 103 11.2 122 13.1 14.0 149 159 16.8 17.7 18.6 19.5 20.5 21.4 22.3 232 24.1 25.1 26.0 150
152 47 56 65 74 84 93 10.2 11.1 12.0 129 13.8 14.8 157 16.6 17.5 18.4 19.3 20.2 21.2 22.1 23.0 23.9 24.8 25.7 152
154 46 55 6.4 73 82 91 10.1 11.0 11.9 12.8 13.7 14.6 155 16.4 17.3 18.2 19.1 20.0 20.9 21.8 22.7 23.7 24.6 25.5 154
156 45 54 63 72 81 90 99 108 11.7 126 13.5 144 153 16.2 17.1 18.0 18.9 19.8 20.7 21.6 22.5 23.4 24.3 25.2 156
158 44 53 62 71 80 89 98 107 11.6 125 134 143 152 16.0 16.9 17.8 18.7 19.6 20.5 21.4 22.3 23.2 24.1 25.0 158

160 44 52 61 70 79 88 97 106 11.4 123 13.2 141 150 159 16.8 17.6 18.5 19.4 20.3 21.2 22.1 23.0 23.9 24.7 160
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Figure 1. Climate-specific height growth curves (Eq. [1]) for naturally established, unmanaged, Pacific silver fir stands

in the maritime and less-maritime region (dashed lines) and submaritime and subcontinental region (solid lines).
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