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and mature white spruce in Alberta
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Abstract. A compatible height and site index model expressed in the form of H =y(site index, age) was developed for white spruce in Alberta.
The model was estimated by groups of natural subregions and by combined groups. It accommodated the data reasonably well across the full
range ofbreast height age classes. The model can be used as a growth intercept model for young trees/stands, ajuvenile height and site index
model, and a regular height and site index model for mature trees/stands. Height is predicted directly from the model given site index and age
(at breast height). Site index can be solved algebraically (or numerically) from the same model given height and age. The height and site index
predictions from the same model are compatible, and can be made for any tree/stand older than two to three years breast height age. Tables
and graphs arranged in different forms were prepared to facilitate the field application of the fitted model.

KEY WORDS. Site index, height growth, compatibility, site estimation at young ages, Picea glauca.

Introduction

This note shows, in graphical and tabular form, height and site index curves for white spruce (Picea glauca (Moench) Voss) based
on a recently developed site index model derived from a logistic-type function (Monserud 1984; W.R. Dempster and Associates
1983; Alberta Forest Service 1985). It is designed to facilitate the field application of the following site index model:

I+hQ(S7-1.3)+exp[h1+2An(50+h3)-In(S/-1.3)]

1] H 1.3+(S/-1.3> ]
1+b@S1-1.3) +exp [bj +hAn(Bhage+b3)-In(S/-1.3)]

where: H = tree height (m)
Sl = site index (m), which is the tree height at 50 years breast height age
Bhage = breast height age (years) at 1.3 m above ground
b0, bl5b2and b3= parameters to be estimated.

Prior to selecting model [1], different site index methodologies and numerous height and site index models were examined (Huang
1994; 1997a-b; Huang et al. 1997). Model [1] and several other models shown in Table 1, produced the most favourable results.
Model [1] was selected because it gave slightly better performance at young and old ages than other models. In addition, site index
can be explicitly solved (i.e., algebraically rearranged) from [1] given the height and breast height age of a site tree. This allows
compatible height and site index predictions to be made from asingle H =/S1, age) equation without requiring numerical methods
or iterative routines, or a separate site index prediction model fitted in the form of SI =/(H, age). Note that if model [2] or [4] was
chosen, site index can also be solved algebraically (see Appendix 3).

A total of 1,097 sectioned white spruce trees were used in this study. Detailed data collection procedures are described in Alberta
Forest Service (1988). A summary of the data by natural subregions and by groups of natural subregions, is shown in Table 2.
Definitions for natural subregions of Alberta are provided in Appendix 1
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Table 1. Rotential height and Site indexmocells farvhinte gorue.

1texplb,+feAn(50+b3)-In(S/-1.3)]

lrexpl”~ +An(Bhage+h3)-In(S/-1.3)]

1 +exp[&j +bAn(50+b3) +b4In(S7-1.3)]

1+exp[bl+b2An(Bbage+b3) +b4n(S7-1.3)]

1-t-exp” th 2An(50 +3) +b4[In(50 +C)]2-In(S7 -1.3)j

1 +exp|b1+b2An(Bbage+b3)+b4[In(Bbage+c)]2-In(S7-1.3)j

l-exp(-b-T2) ¢

I-exp(-b-rd

I-exp(-b-T2
l-expi-bTj)

b=bO(H4-1.3)i>bHrI'3)

b=bO(H1-1.3)i"bZHrI )l

with ¢=2

c=b3(H1-1.3)iT 15

c=b3(H1-1.3)iT 15

Note: For the non-reciprocal difference equation models [5] and [6], H, and Tj are height and age at time one, and H2and T2are height and age at time two.
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Note: Natural subregions of Alberta are defined in Appendix 1; N = number of sectioned trees; min. = minimum; max. = maximum; SD = standard deviation.

Grouping of natural subregions is based on the screening of the original data, the sample size within each subregion, the ecological
relevance of the subregions and an F-test using the nonlinear extra sum of squares method (Bates and Watts 1988; Huang 1997b).
Asymptotic fit statistics for model [1], from the Gauss-Newton method based on the Taylor series expansion (Gallant 1987), are

provided in Table 3. Fitted height and site index curves by groups of natural subregions, are dispalyed in Figures 1-3.

Sbregion

o
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Teblle 3. Fit stetistics forvhinte spruce height and sie incexmodel [,

Estinate
b. b,
11.381718 -1.9435
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11 540153 -1.913/0
11.381718 -1.9435

h

6.728/A 1277
9.723072
6.27138%6
6.728MA 127

Note: n - total number of observations (height-age pairs) from sectioned trees; MSE - mean squared error (MSE = residual sum ofsquares (RSS)/residual
degrees offreedom); and R2- coefficient of determination (R2= 1 - RSS/corrected total sum of squares). Because the model fitted for subregions 1-6 and
12-16 combined is very similar to the provincial model, the provincial model is assigned to subregions 1-6 and 12-16.
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Figure 2. Fitted height growth and site index curves overlaid on the actual tree growth trajectories in different subregions.
The curves were generated from model [1] using different site index values.
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Figure 3. Fitted height growth and site index curves overlaid on the actual tree growth trajectories in subregion 11. The
curves were generated from model [1] using different site index values.

Application

Estimating height at any age given site index- Given the site index value, height at any breast height age can be predicted directly
from model [1], Appendix 2 lists the complete height prediction tables by natural subregions. An example of such a table is shown
in Table 4. Note that Bhage equals the ring count at 1.3 m above ground minus 0.5 (Figure 4). For practical purposes, the average
correction factor of half-a-year (0.5) is not critical and can be ignored for trees older than 10 to 20 years.

Table 4. Provincial height and site index prediction table for white spruce (example).

Site index (m) at 50 years Bhage

(years) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Height (m)
25 135 139 142 146 1.50 154 1.59 1.64 1.69 1.75 1.81 1.88 195 2.02 2.10 2.18 2.27 2.37 2.46 2.57 2.68 2.79  2.92
35 1.36 1.40 145 1.49 154 160 1.65 172 1.78 1.85 192 2.00 2.09 2.18 2.27 2.37 2.48 2.59 2.71 2.84 2.97 3.11  3.26
45 138 1.43 148 153 159 166 1.72 1.80 1.88 1.96 2.05 2.14 2.24 235 246 2.58 2.71 2.84 2.98 3.13 3.29 3.45  3.62
55 1.39 145 151 158 1.65 1.72 1.80 1.89 1.98 2.07 218 2.29 241 2,53 2.66 2.80 2.95 3.10 3.27 3.44 3.62 3.81 4.01

90.5 5.73 7.99 10.04 11.90 13.61 1518 16.65 18.02 19.31 20.54 21.71 22.84 23.92 24.98 26,01 27.01 28.00 28.97 29,92 30.87 31,81 32,74 33.66
.5 1 8.10 10.16 12.04 13.76 15.34 16.81 18.19 19.48 20.70 21.87 23.00 24,08 25,13 26,16 27.16 28.14 29.11 30,06 31.00 31.94 32.86 33,79
92.5 5.88 8.20 10.29 12,19 13.91 1550 16.97 18.35 19.64 20.87 22.04 23.16 24.24 25.29 26,31 27.30 28.28 29,25 30,20 31,14 32.07 32,99 33.91
5 6 8.31 10.42 12.33 14.07 15.66 17.14 18.51 19.80 21.03 22.19 23.31 24.39 25.44 26,45 27.45 28.42 29,38 30.33 31.27 32.19 s3.12 34,03
94.5 6.04 8.42 10.55 12.47 1422 1582 17.29 18.67 19.96 21.19 22.35 23.47 24,54 25,58 26,60 27,59 28,56 29.52 30.46 31,39 32.32 33,24 34.15

175.5 12,71 16.61 19.44 21.61 23.34 24.77 25.99 27.07 28.05 28.95 29.80 30.61 31.39 32.16 32.91 33.66 34.41 35.15 35.89 36.64 37.38 38.14 38.89
176.5 12,79 16.69 19.53 21.69 23.42 24.84 26.06 27.13 28.10 29.00 29.85 30.65 31.44 32.20 32.95 33.70 34.44 35.18 35.92 36.67 37.41 38.17 38.92
177.5 12.87 16.78 19.62 21.78 23.49 2491 26.13 27.19 28.16 29.05 29.90 30.70 31.48 32.24 32.99 33.74 34.48 35.22 35.95 36.70 37.44 38.19 38.95
178.5 12.95 16.87 19.70 21.86 23.57 24.98 26.19 27.25 28.22 29.11 29.94 30.75 31.52 32.28 33.03 33.77 34.51 35.25 35.99 36.73 37.47 38.22 38.97
179.5 13.03 16.95 19.79 21.94 23.65 25.05 26.26 27.31 28.27 29.16 29.99 30.79 31.57 32.32 33.07 33.81 34.54 35.28 36.02 36.76 37.50 38.25 39.00

‘Bhage = (ring count at 1.3 m above ground - 0.5).

Estimating site index given height and age: Given the height and breast height age of a site tree, site index (SI) can be predicted
by algebraically rearranging model [1] without requiring numerical methods or iterative routines. The procedure involves solving
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Figure 4. An illustration for calculating height above ground (HAG), age above breast height (Age_bh) and t-year growth
intercept above 1.3 m from sectioned trees. Dashed lines represent potential sectioning points. Note that the 1st,
2nd, 3rd, — 6th intemodes above 1.3 m correspond to 0.5,1.5,2.5, — 5.5 years Age_bh, or correspond to 0.5-,
1.5-, 2.5-, — 5.5-year growth above 1.3 m (which correspond fiirther to t = 0.5, 1.5, 2.5, e, 5.5 years and Bhage
=0.5, 1.5, 2.5, — 5.5 years, respectively).

x from the cubic polynomial: ax3+bx2+cx+d= 0, which is described in Appendix 3. The computations can be done using a hand
calculator, or a spreadsheet application such as MS EXCEL or SAS/CALC. Two example algorithms written in SAS are provided
in Appendix 3 to facilitate the computations.

Once the site index values for individual site trees are calculated, an average site index value for a plot (or a stand) can be obtained
by averaging the site index values from all site trees selected in the plot (or in the stand).

Selecting site trees in the field: Within a sample plot, site trees are healthy, undamaged, unsuppressed, largest diameter (at the
breast height of 1.3 m above ground) trees excluding “wolf’, “veteran”, or “super-dominant” trees. Depending on the size of the
sample plot, the number of site trees required per plot should correspond to the 100 largest diameter trees per hectare per species.
This removes the subjectiveness in determining “dominants” or “codominants”, and allows site trees to be selected more or less
consistently.

It is recommended that one, two, or three site trees, corresponding to plot sizes of 100, 200, or 300 m2, respectively, be selected
for site index estimation.

Estimating site index and making heightprojections forjuvenile stands: The height and site index model developed in this study
applies to any tree/stand older than two years breast height age (i.e., Bhage>2 years). One of the primary characteristics associated
with model [1] is its “continuity”, meaning that it applies to both young and mature trees/stands without requiring the use of
different site index approaches and models, and various “smoothing” techniques to make better connections between site index
curves fitted for young and mature stands separately.

Appendix 2 lists the complete site index prediction tables at young ages. An example of such atable is provided in Table 5. For
instance, the site index value for a tree with a height H = 1.9 m and a ring count at 1.3 m = 11 (Bhage = 10.5 years), can be read
directly from Table 5. To do this, the line having the height H = 1.9 m is identified. The predicted site index value, corresponding
to the column having a ring count of 11, is 6.5 m.
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Table 5. Provincial white spruce site index prediction table at young ages (example).

Ring count at 1.3 m above ground
Height
m 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 21 28

Predicted site index (m) at 50 years Bhage

1.5 70 6.1 54 48 44 40 3.7 34 32 3.0 2.9 27 26 25 24 23 22 22 21 2.1 20 2.0 1.9 1.9 1.9 1.3
1.6 92 80 7. 64 57 52 48 44 4.1 38 36 34 32 3.1 2.9 28 27 26 2.5 2.4 24 23 22 22 21 21
17 111 97 86 1.7 7.0 63 58 53 50 46 43 41 38 3.6 3.4 33 31 3.0 2.9 28 2.7 2.6 25 25 2.4 2.3
1 128 113 100 9.0 81 7.4 68 6.2 58 53 50 47 44 42 40 38 36 3.4 33 32 3.0 29 28 28 2.7 2.6
19 143 127 113 102 92 84 77 1.0 65 6.1 56 53 50 47 4.4 42 40 3.8 3.7 35 3.4 33 31 3.0 2.9 2.9
2.0 157 14.0 125 11.2 102 93 85 7.8 7.2 67 63 59 55 52 49 47 44 42 40 39 3.7 36 3.4 33 32 31
21 17.0 151 136 12.3 11.1 102 93 86 7.9 7.4 6.9 6.4 6.0 57 54 51 48 46 4.4 42 40 3.9 3.7 36 3.5 34
29 182 162 14.6 132 12.0 11.0 10.1 9.3 86 80 7.5 7.0 6.6 6.2 58 55 52 50 48 45 43 42 40 3.9 37 3.6
2.3 193 17.3 156 14.1 12.9 11.8 10.8 10.0 9.3 86 80 7.5 7.1 6.6 63 59 56 54 51 49 47 45 43 41 40 3.8
24 204 18.3 165 150 13.6 12.5 11.5 106 9.9 9.2 86 8o 7.5 7.1 67 6.3 6.0 57 54 52 50 48 4.6 44 42 41
18.6 748 69.8 655 61.7 58.4 556 53.0 50.6 48.5 46.6 44.8 43.2 41.7 40.3 39.0 37.8 36.7 356 34.6 33.7 32.8 31.9 31.1 30.3 29.6 28.9
187 750 700 656 61.9 586 557 531 50.8 487 46.7 45.0 43.4 41.9 40.5 39.2 37.9 36.8 35.7 34.7 33.8 32.9 32.0 31.2 305 29.7 29.0
188 752 701 658 62.1 58.8 55.9 53.3 509 48.8 46.9 451 43.5 42.0 40.6 39.3 38.1 36.9 359 349 33.9 33.0 32.2 31.4 30.6 298 29.1
189 754 703 66.0 62.2 589 56.0 53.4 51.1 49.0 47.0 45.3 43.6 42.1 40.7 39.4 382 37.1 36.0 35.0 34.0 33.1 32.3 31.5 30.7 30.0 29.3

+Height = total tree height.

Approximating height and site index from graphs and tables' Height and site index values can be approximated from the graphs
shown in Figure 1, or from the tables listed in Appendix 2. As an example, the approximate site index for a tree with H=23 m
and Bhage = 90.5 years (ring count at 1.3 m = 91), can be read from Table 4. To do this, the line having Bhage = 90.5 years is
identified. The height of 23 m is located between 22.84 and 23.92, corresponding to site indices 14 and 15 m, respectively. Thus,
an approximate site index for this tree is 14.5 m. If a linear interpolation is used, site index of the tree can be calculated by: SI
= Sl, + [(SI2- SI,)/(H2- H,)](H - H,) = 14 + [(15-14)/(23.92-22.84)](23.00-22.84) = 14.15 (m). Note that this linear interpolation
method is based on the principle of proportional parts. If (x,,y,) and (x2 y2 are two adjacent data points in a numerical table, a
value ofy, given a value of x between x, and x2, is computed by: y =yt + [(y2-y,)/(xZ x,)]-(X - X,).

Site index predictions based on growth intercept or early height increment: If growth intercept (GI) is defined as the average
annual height increment in t-vears above the breast height of 1.3 m, Gl can be calculated according to GI = (H, - 1.3)/t, where Ht
is the total tree height. If, for example, the total tree height of a site tree is 2.80 m and the ring count at 1.3 m above ground is 6,
then H, = 2.80 m, Bhage = (6-0.5) = 5.5 and t = (6-0.5) = 5.5 years, where the average correction factor of half-a-year (0.5) is
illustrated in Figure 4. According to Table 4, this tree corresponds to a site index of 18 m. The 5.5-year growth intercept of this
tree above 1.3 m, is calculated as: GI = (2.80 - 1.3)/5.5 = 0.27 (m/year). According to Table 6, a Gl value 0f 0.27 m in 5.5 years
also corresponds to a 18m site index.

Table 6. White spruce average annual height growth in t-years above 1.3 m on different sites (example).

’ Site index (m) at 50 years Bhage
—I 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Averape annual heieht growth Cm/vearl in t-vears above 1.3 m - Provincial

2.5 0.02 0.03 0.05 0.06 008 0.10 0.12 0.14 0.16 0.18 0.21 0.23 0.26 0.29 0.32 0.35 0.39 0.43 0.47 0.51 0.55 0.60 0.65
3.5 0.02 0.03 0.04 0.06 0.07 0.09 0.10 0.12 0.14 0.16 0.18 0.20 0.23 0.25 0.28 0.31 0.34 0.37 0.40 0.44 0.48 0.52 0.56
45 0.02 0.03 0.04 0.05 0.07 0.08 0.09 0.11 0.13 0.15 0.17 0.19 0.21 0.23 0.26 0.28 0.31 0.34 0.37 0.41 0.44 0.48 0.52
55 0.02 0.03 0.04 0.05 0.06 0.08 0.09 0.11 0.12 0.14 0.16 0.18 0.20 0.22 0.25 0.27 0.30 0.33 0.36 0.39 0.42 0.46 0.49
6.5 0.02 0.03 0.04 005 0.06 0.08 0.09 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.27 0.29 0.32 0.35 0.38 0.41 0.45 0.48
7.5 0.02 0.03 004 005 0.06 0.07 0.09 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.26 0.29 0.32 0.35 0.38 0.41 0.44 0.47
3.5 0.02 0.03 004 0.05 0.06 0.08 0.09 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.26 0.29 0.32 0.35 0.37 0.41 0.44 0.47
95 0.02 0.03 0.04 0.05 0.06 0.08 0.09 0.11 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.27 0.29 0.32 0.35 0.38 0.41 0.44 0.47
10.5 0.02 0.03 0.04 0.05 0.06 0.08 0.09 0.11 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.27 0.29 0.32 0.35 0.38 0.41 0.44 0.47
115 0.02 0.03 0.04 0.05 0.06 0.08 0.09 0.11 0.12 0.14 0.16 0.18 0.20 0.22 0.25 0.27 0.30 0.32 0.35 0.38 0.41 0.44 0.48
12,5 0.02 0.03 0.04 0.05 0.07 0.08 0.09 0.11 0.13 0.14 0.16 0.18 0.20 0.23 0.25 0.27 0.30 0.33 0.35 0.38 0.41 0.45 0.48
13,5 0.02 0.03 0.04 0.05 0.07 0.08 0.10 0.11 0.13 0.15 0.17  0.19 0.21 0.23 0.25 0.28 0.30 0.33 0.36 0.39 0.42 0.45 0.48
14,5 0.02 0.03 0.04 0.05 0.07 0.08 0.10 0.11 0.13 0.15 0.17 0.19 0.21 0.23 0.26 0.28 0.31 0.33 0.36 0.39 0.42 0.45 0.48

*t¥numberofyears above 1.3 m (t = number of pith nodes above 1.3 m - 0.5, or t = number ofring counts at 1.3 m - 0.5). For example, the 6th pith node above 1.3 m corresponds
to a 5.5 year Bhage and at = 5.5 years, a ring count of 10 at 1.3 m corresponds to a 9.5 year Bhage and a t = 9.5 years. See Figure 4 for an illustration.

Table 6 can be used to interpolate the site index given the average annual height growth in t-years above 1.3 m. A more convenient
growth intercept based site index prediction table can be arranged as illustrated in Table 7. Similar tables are shown in Appendix
2. Site index can be read directly from Table 7 given the observed Gl value in t-years above 1.3 m. Note that Tables 4, 5, 6 and
7 were generated from the same model [1], based on the estimated coefficients listed in Table 3. They provide compatible height
and site index predictions across the full range of breast height age classes.
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Table 7. Growth intercept based site index prediction table for white spruce (example).

Ring count at 1.3 m above ground

¢]]
(Trvyrs) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Predicted site index (m) at 50 years Bhage - Provincial

0.05 54 56 59 6.0 61 61 6.1 60 59 59 58 57 57 56 55 54 53 53 52 51 50 50 49 49 48 4.7
0.10 81 89 94 96 97 97 97 96 96 95 94 92 91 90 89 88 87 85 84 83 82 81 80 7.9 7.8 7.7
0.15 10.6 11.6 12.2 12.5 12.6 12,7 12.7 12.6 12.5 12.4 12.3 12.2 12.0 11.9 11.8 11.6 11.5 11.4 11.2 11.1 11.0 10.9 10.8 10.6 10.5 104
0.20 12,8 14.0 146 15.0 151 152 152 151 15.0 14.9 148 147 145 14.4 143 14 1 14.0 13.8 13.7 13.6 13.4 13.3 132 13.1 13.0 12.9
0.25 147 16.0 16.7 171 173 17.4 17.4 17.3 173 17.2 17.0 16.9 16.8 16.6 16.5 16.3 16.2 16.1 159 158 157 156 154 153 152 151
0.30 16.4 17.8 18.6 19.0 19.2 194 194 19.3 193 19.2 19.0 18.9 18.8 18.6 185 18.4 18.2 18.1 18.0 17.9 17.7 17.6 175 17.4 17.3 17.2
0.35 17.9 19.4 20.3 20.7 21.0 21.1 21.2 21.1 21.1 21.0 20.9 20.7 20.6 20.5 20.4 20.2 20.1 20.0 19.9 19.8 19.7 19.6 19.5 19.4 19.3 192
0.40 19.3 20.9 21.8 22.3 22.6 22.8 22.8 22.8 22.7 22.7 22.6 22.5 22.3 22.2 22.1 22.0 21.9 21.8 21.7 21.6 21.5 21.4 21.3 21.2 21.2 211
0.45 20.6 22.3 23.2 23.8 24.1 24.3 24.3 243 243 24.2 242 24.1 239 23.8 23.7 23.6 23.5 23.4 233 233 23.2 23.1 23.0 23.0 22.9 22.9
0.50 21.8 23.6 24.6 252 25.5 257 258 25.8 258 25.7 25.6 25.6 255 254 253 252 251 250 25.0 24.9 24.8 24.8 24.7 247 247 246
0.55 23.0 24.8 258 26.5 26.8 27.0 27.1 27.2 27.2 27.1 27.1 27.0 26.9 26.8 26.8 26.7 26.6 26.6 26.5 26.4 26.4 26.4 26.4 26.3 26.3 26.3
0.60 24.0 259 27.0 27.7 28.1 28.3 28.4 28.5 28.5 28,5 28.4 28.4 283 28.2 28.2 28.1 28.1 28.0 28.0 28.0 27.9 27.9 27.9 27.9 27.9 28.0
0.65 25.1 27.0 28.2 28.9 29.3 29.5 29.7 29.7 29.7 29.7 29.7 29.7 29.6 29.6 29.5 29.5 29.5 29.4 29.4 29.4 29.4 29.4 29.4 295 295 296
0.70 26.0 28.1 29.2 30.0 30.4 30.7 30.8 30.9 31.0 31.0 30.9 30.9 30.9 30.9 30.8 30.8 30.8 30.8 30.8 30.8 30.8 30.9 30.9 31.0 31.1 31.1
0.75 27.0 29.1 30.3 31.0 31.5 31.8 32.0 32.1 32.1 32.1 32.1 32.1 32.1 321 32.1 321 321 321 32.2 32.2 322 32.3 32.4 325 32.6 32.7
0.80 27.9 30.0 31.3 32.0 32.5 32.9 33.0 33.2 33.2 33.3 33.3 33.3 333 333 33.3 33.4 33.4 334 335 335 33.6 33.7 33.8 33.9 341 342
0.85 28.7 30.9 32.2 33.0 33.5 33.9 34.1 342 343 34.4 344 344 345 345 345 346 34.6 347 34.8 349 350 351 352 353 355 357
0.90 29.6 31.8 33.1 34.0 345 34.9 351 353 354 354 355 356 356 357 357 358 358 359 36.0 36.1 36.3 36.4 36.6 36.8 36.9 37.2
0.95 30.4 32.7 34.0 34,9 355 358 36.1 36.3 36.4 36.5 36.6 36.6 36.7 36.8 36.8 36.9 37.0 37.1 37.3 37.4 37.6 37.7 37.9 38.1 38.4 386
100 31.1 33.5 34.9 358 36.4 36.8 37.0 37.2 37.4 37.5 37.6 37.7 37.8 37.9 38.0 38.1 38.2 383 385 38.7 38.8 39.0 39.3 39.5 39.8 40.0

*GI = growth intercept, defined as the average annual height growth (m/year) in t-years above 1.3 m. GI = (total height - 1.3)/(ring count at breast height - 0.5).

In practice, a t-year growth intercept may not be obtained by ring counts, but by measuring the distance between the 1st and the
(t+1)th intemodes above 1.3 m. For example, a 5-year Gl is obtained by measuring the distance between the 1st and the 6th inter-
nodes above 1.3 m. A 3-year Gl is obtained by measuring the distance between the 1st and the 4th intemodes above 1.3 m (see
Figure 4 for an illustration). Note that the 1st, 2nd, — 6th intemodes above 1.3 m correspond to 0.5, 1.5, — 5.5 years age above
breast height (Age_bh), respectively, which correspond furthertot = 0.5, 1.5, 5.5 years of growth above 1.3 m.

Regional versus provincial models' Models developed for a specific subregion (or a group of subregions) should be the best for
predictions in that subregion. Therefore, whenever possible, the use of regionalized models is recommended. In cases where the
subregion is unknown, or is considered unimportant or irrelevant, the provincial model can be used.

Breast height age (Bhage) is used consistently throughout this study. Conversions among breast height age, stump age and total
age can be made using the procedures described in Huang (1994) and Alberta Forest Service (1985).
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APPENDIX 1
Natural Subegions of Alberta

Natural subregion 1- Central Mixedwood Natural subregion 11 - Lower Foothills
Natural subregion 2 - Dry Mixedwood Natural subregion 12 - Athabasca Plain
Natural subregion 3 - Wetland Mixedwood Natural subregion 13 - Kazan Upland
Natural subregion 4 - Sub-Arctic Natural subregion 14 - Foothills Parkland
Natural subregion 5 - Peace River Lowlands Natural subregion 15 - Peace River Parkland
Natural subregion 6 - Boreal Highlands Natural subregion 16 - Central Parkland
Natural subregion 7 - Alpine Natural subregion 17 - Dry Mixedgrass
Natural subregion 8 - Sub-Alpine Natural subregion 18 - Foothills Fescue
Natural subregion 9 - Montane Natural subregion 19 - Northern Fescue
Natural subregion 10 - Upper Foothills Natural subregion 20 - Mixedgrass
APPENDIX 2.

Height and Site Index Prediction Tables for White Spruce

Appendix 2 provides the following tables:

Table Al
Table A2.
Table A3.
Table A4.
Table A5.
Table A6.
Table A7.
Table A8.
Table A9.
Table A10.

White spruce height and site index prediction table in subregions 1to 6 and 12 to 16.
White spruce height and site index prediction table in subregions 7 to 10.

White spruce height and site index prediction table in subregion 11.

Provincial white spruce height and site index prediction table.

White spruce site index prediction table at young ages in subregions 1to 6 and 12 to 16.
White spruce site index prediction table at young ages in subregions 7 to 10.

White spruce site index prediction table at young ages in subregion 11.

Provincial white spruce site index prediction table at young ages.

White spruce average annual height growth in t-years above 1.3 m on different sites.
Growth intercept based site index prediction table for white spruce.
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Table A1. White spruce height and site index prediction table in subregions 1to 6 and 12 to 16.
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Table A1. White spruce height and site index prediction table in subregions 1to 6 and 12 to 16 (continued).
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Table A2. White spruce height and site index prediction table white spruce in subregions 7 to-10 (continued).

Site index (m) at 50 years Bhage

G 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Height (m)
90.5 5.79 8.00 9.98 11,78 13.44 14.99 16,44 17.82 19,14 20.41 21.63 22.82 23,97 25,10 26,20 27,29 28.35 29,40 30.44 31.,47 32.48 33.49 34,49
915 587 810 10,10 11.91 13.58 15 14 16,60 17.98 19.30 20.57 21.79 22.98 24.13 25,25 26.36 27,44 28,50 29.55 30,59 31,61 32.63 33.63 34,63
925 595 821 10,22 12.05 13,73 1529 16,75 18.14 19,46 20.72 21.95 23,13 24,28 25,41 26,51 27.59 28.65 29.70 30,73 3L.75 32.77 33.77 34.77
935 6.03 8.31 10.35 12,18 13,87 15.43 16,90 18.29 19,61 20.88 22,10 23.28 24.43 25,55 26,65 27,73 28.79 29.84 30.87 31,89 32.90 33,90 34,90
945 610 842 10.47 1232 14,01 1558 17.05 18.44 19,76 21,03 22.25 23.43 24,58 25.70 26.80 27.88 28,93 29.98 31,01 32.03 33.04 34.04 35,03
955 6.18 852 10,59 12,45 14,15 1573 17.20 18.59 19.91 21.18 22.40 23.58 24,73 25,85 26,94 28,02 29.07 30,11 31.14 32,16 33.17 34,17 35,16
96.5 6.26 8.63 10,71 12,58 14.29 15.87 17,34 18.74 20,06 21.,32 22,54 23.72 24.87 25,99 27.08 28,15 29.21 30.25 31.28 32.29 33.30 34,29 35 28
975 6.34 873 10,8 12,72 14,43 16.01 17.49 18.88 20.20 21.47 22.69 23.86 25,01 26,13 27,22 28,29 29.34 30.33 31.40 32.42 33.42 34.42 3540
985 6.42 884 10,95 12,85 14,57 16.15 17..63 19.02 20.35 21.61 22.83 24.00 25,15 26.26 27.35 28,42 29..47 30,51 31.53 32.54 33.54 34.54 35.52
995 6.50 894 11,07 12,98 14.70 16.29 17.77 19.17 20,49 21.75 22.97 24.14 25.28 26.,40 27.48 28,55 29..60 30.63 31.66 32.66 33.66 34,66 35.64
100.5 6.58 9.05 11,19 13.11 14,84 16.43 17,91 19.31 20.63 21.89 23.10 24.28 25,42 26.53 27.61 28.68 29.73 30.76 31.78 32,78 33.78 34.77 35,75
1015 6.66 9.15 11,31 13,23 14,97 16.57 18,05 19.44 20,77 22.03 23.24 24.41 2555 26.66 27.74 28.80 29.85 30.88 31.90 32.90 33.90 34.88 35.86
1025 6.74 9.25 1143 13,36 15,10 16.70 18,19 19.58 20,90 22.16 23.37 24.54 25,68 26.78 27.87 28.93 29.97 31.,00 32,01 33.02 34.01 35.00 35 97
1035 6.83 9.36 1155 13,49 15.24 16.84 18.32 19,71 21.03 22.29 23,50 24.67 25.80 26.91 27.99 29.05 30.09 31.11 32.13 33.13 34.12 35.10 36.08
1045 6.91 9.46 11,67 13,61 15,37 16.97 18,45 19.85 21,17 22.42 23.63 24.80 25,93 27.03 28.11 29,17 30.20 31.,23 32.24 33.24 34,23 3521 36.18
1055 6.99 9.57 11.78 13.74 15,49 17.10 18,59 19.98 21,30 22.55 23.76 24.92 26.05 27.15 28.23 29.28 30.32 31.34 32.35 33.35 34.33 3531 36.29
106.5 7.07 9.67 11,90 13.86 15.62 17.23 18.72 20.11 21.42 22.68 23.88 25.04 26,17 27.27 28.34 29,39 30.43 31.,45 32.46 33,45 34.44 3542 36.39
1075 7.5 9.77 12,02 13,99 1575 17.36 18,84 20.24 21,55 22.80 24.00 25.16 26.29 27.39 28.46 29.51 30.54 31,56 32.56 33.56 34.54 35.52 36..49
1085 7.23 9.88 12,13 14,11 15.8 17.48 18,97 20.36 21.67 22.93 24,13 25.28 26,41 27.50 28.57 29.62 30.65 31.,66 32.67 33.66 34.64 35.61 36.58
1095 7.31 9.98 12,25 14,23 16.00 17.61 19.10 20.49 21.80 23.05 24.24 25.40 26.52 27.61 28.68 29,72 30.75 31.77 32.77 33.76 34.74 35.71 36.68

1105 7.39 10.08 12.36 14,35 16,12 17.73 19.22 20.61 21.92 23.17 24.36 25.51 26.63 27,72 28.79 29.83 30.86 31..87 32.87 33.85 34.83 35,80 36.,77
1115 7.48 10.18 12,48 14,47 16.25 17.86 19.34 20.73 22,04 23.28 24,48 25.63 26.74 27.83 28.89 29.93 30.96 31.,97 32.96 33.95 34.93 35,90 36.,86
1125 7.56 10.29 12,59 14,59 16.37 17.98 19.,46 20.85 22,16 23.40 24.59 25.74 26.85 27.94 29.00 30.03 31.06 32.06 33.06 34.04 3502 35,9 36,95
1135 7.64 10.39 12,70 14,71 16.49 18.10 19,58 20.97 22,27 23.51 24.70 25.85 26.96 28.04 29.10 30.,13 31.15 32.16 33.15 34.14 35 11 36. ,07 37.:03
1145 7.72 10.49 12.81 14,82 16,61 18.22 19.70 21.08 22,39 23.62 24,81 25.95 27.06 28,14 29.20 30.23 31.25 32.25 33.24 34.23 35.20 36.,16 37.,12

1155 7.80 10.59 12,92 14,94 16.72 18.34 19.82 21.20 22.50 23.73 24.92 26.06 27.17 28.24 29.30 30.33 31.34 32.35 33.34 34.31 3528 36.,25 37.,20
116.5 7.88 10.69 13,03 15,05 16.84 18.45 19.93 21.31 22,61 23.84 25,02 26.16 27.27 28,34 29.39 30,42 31.44 32.44 33.42 34.40 3537 36.33 37.,28
1175 7.97 10.79 13,14 15,17 16.96 18.57 20.,05 21.42 22,72 23.95 25,13 26.27 27.37 28.44 29.49 30.52 31.53 32,53 33.51 34.48 3545 36.41 37.36
1185 8.05 10.89 13.25 15,28 17.07 18.68 20.,16 21.53 22.83 24.06 25.23 26.37 27.46 28.53 29.58 30.61 31.62 32.,61 33.60 34.57 35 53 36.,49 37,44
119.5 8.13 10.99 13.36 15,39 17.18 18.79 20.27 21.64 22,93 24.16 25.33 26.46 27.56 28.63 29.67 30.70 31.70 32.70 33.68 34.65 35 61 36.,57 37.52

8.21 11.09 13.,47 15,50 17.29 18.90 20.,38 21.75 23,04 24.26 25.43 26.56 27.66 28.72 29.76 30.78 31.79 32.78 33.76 34.73 3569 36.,64 37.59
8.29 11.19 13.58 15.61 17.41 19.01 20.,49 21.86 23,14 24.36 25.53 26.66 27.75 28.81 29.85 30.87 31.87 32.86 33.84 34.81 35,77 36.72 37.67
1225 8.37 11.29 13,68 15,72 17.52 19.12 20.59 21.96 23.24 24.46 25,63 26.75 27.84 28.90 29.94 30,96 31.96 32,94 33.92 34.89 3584 36,79 37,74
8.46 11.39 13,79 15,83 17.62 19.23 20.70 22.06 23..34 24.56 25.72 26.84 27.93 28,99 30.02 31.,04 32,04 33,02 34.00 34.9 35,92 36,87 37,81
8.54 11.48 13,89 15.94 17.73 19.34 20.80 22.16 23.,44 24.66 25.82 26.93 28,02 29,08 30,11 31,12 32.12 33,10 34.07 35,04 3599 36,94 37,88

1255 8.62 11.58 1400 16.05 17.84 19.44 20.91 22.26 23,54 24.75 25,91 27.02 28.11 29,16 30,19 31.,20 32,20 33,18 34.15 35.11 36,06 37,01 37,95
126.5 8.70 11.68 14,10 16.15 17.94 19.55 21.,01 22.36 23.64 24.84 26.00 27.11 28,19 29.24 30,27 31,28 32,27 33,25 34.22 35,18 36.,13 37,07 38,01
1275 8.78 11.78 14,20 16,26 18,05 19.65 21.,11 22.46 23.73 24.94 26.09 27.20 28.28 29.32 30.35 31,36 32.35 33,33 34.29 35,25 36.,20 37,14 38,08
128.5 8.86 11.87 14,31 16,,36 18,15 19.75 21.21 22.56 23.82 25.03 26.,18 27.28 28,36 29.41 30.43 31,43 32,42 33.,40 34,3 35.32 36,27 37,21 38.14
129.5 8.94 11.97 14.41 16,46 18.25 19.85 21.,30 22.65 23,92 25.12 26.26 27.37 28.44 29.48 30,51 31.,51 32,50 33,47 34.43 35,39 36,33 37,27 38,21

130.5 9.03 12.06 14.51 16,57 18.35 19.95 21.40 22.75 24,01 25.20 26.35 27.45 28.52 29.56 30.58 31,58 32,57 33.54 34,50 35.45 36.,40 37,34 38,27
1315 9.11 12.16 14,61 16,67 18.45 20.05 21.,50 22.84 24,10 25.29 26.43 27.53 28.60 29.64 30,66 31,65 32.,64 33.61 34.57 35,52 36.46 37,40 38,33
1325 9.19 12.25 14,71 16,77 18.55 20.14 21.59 22.93 24.,19 25.38 26.51 27.61 28.68 29,71 30.,73 31,73 32,71 33. 8 34,63 35,58 36.,52 37,46 38,39
1335 9.27 12.35 14,81 16.87 18,65 20.24 21.68 23.02 24,27 25.46 26.60 27.69 28.75 29,79 30.80 31,80 32,77 33.74 34,70 35.64 36.58 37.52 38.45
1345 9.35 1244 14,91 16,97 18,75 20.33 21.,78 23.11 24,36 25.54 26.68 27,77 28,83 29.86 30.87 31,86 32..84 33.81 34,76 35,71 36.64 37,58 38,50

1355 9.43 12,53 15,00 17.06 18.84 20.43 21.,87 23.20 24.44 25.62 26.76 27.85 28.90 29.93 30.94 31.93 32,91 33,87 34,82 35,77 36,70 37,63 38,56
136.5 9.51 12.63 15,10 17,16 18,94 20.52 21.,96 23.28 24.53 25.70 26.83 27.92 28.98 30.,00 31,01 32,00 32,97 33.93 34.88 35,8 36,76 37,69 38,62
1375 9.59 12,72 15,20 17.26 19,03 20.61 22.,04 23.37 24.61 25,78 26.91 27.99 29,05 30.07 31,08 32,06 33.,03 33,99 34.94 35,8 36.,82 37,75
1385 9.67 12.81 1529 17,35 19,13 20.70 22..13 23.45 24,69 25.86 26.99 28.07 29.12 30,14 31,14 32,13 33,10 34,05 35,00 35,94 36,87 37,80 38,72
1395 9.75 12.90 15,39 17.44 19.22 20.79 22.22 23.53 24.77 25.94 27.06 28.14 29.19 30,21 31.,21 32,19 33,16 34,11 35,06 36.00 36.93 37,85 38,78

1405 9.83 12.99 15,48 17,54 19.31 20.88 22..30 23.62 24,85 26,02 27.13 28.21 29.25 30,27 31,27 32,25 33,22 34,17 35,12 36.05 36.98 37,91 38,83
1415 9.91 13.08 15,57 17,63 19,40 20.97 22,39 23.70 24,93 26.09 27.20 28,28 29,32 30,34 31,33 32,31 33,28 34,23 35,17 36,11 37.04 37,96 38,88

1435 1007 1326 15.76 17,81 10.58 21 14 22.55 23.85 25.08 26.24 27..35 28.42 29.45 30.47 31.46 32.43 33.39 34.31 35.28 36.21 37.14 38.06 38,98
1445 10.15 13.35 15.85 17.90 19.66 21.22 22..63 23.93 25.15 26.31 27.41 28.48 29.52 30,53 31.52 32..49 33,45 34,40 35,34 36.27 37.19 38.11 39,02

1455 10.23 13.44 15.94 17,99 19.75 21.,30 22,71 24.01 25,23 26.38 27,48 28,55 29.58 30,59 31.,58 32,55 33.,50 34,45 35,39 36.,32 37.24 38.16 39,07
146.5 10.31 13.53 16.,03 18.08 19.83 21.,.39 22,79 24.08 25,30 26.45 27,55 28.61 29,64 30.65 31.,63 32,60 33,56 34,50 35,44 36,37 37.29 38.20 39,12
1475 10.38 13.61 16.12 18.17 19.92 21.47 22,87 24.16 25,37 26.52 27,61 28.67 29.70 30.71 31.,69 32,66 33.,61 34,56 35,49 36.42 37.34 38.25 39.16
1485 10.46 13.70 16,20 18.25 20,00 21.55 22,94 24.23 25,44 26. 58 27.68 28.74 29.76 30.77 31,75 32,71 33.66 34,61 35,54 36.46 37,38 38.30 39,21
1495 10.54 13.79 16,29 18.34 20,08 21.63 23,02 24.30 25.51 26.65 27.,74 28,80 29,82 30.82 31,80 32,77 33.,72 34,66 35,59 36.51 37,43 38,34 39.25

150.5 10.62 13.87 16.38 18,42 20,17 21.70 23,09 24.38 25,58 26,72 27,81 28.86 29,.88 30.88 31.,8 32,82 33,77 34.71 35,64 36,56 37,47 38.39 39.29
151.5 10.70 13.96 16.46 18.51 20,25 21.,78 23,17 24.45 25.64 26.78 27,87 28,92 29,94 30,93 31.91 32.87 33,82 34.75 35,68 36,60 37,52 38.43 39,.34
152.5 10.77 14.04 16.55 18.59 20,33 21.,.86 23,24 24.52 25,71 26.84 27,93 28.98 29,99 30,99 31,96 32,92 33,87 34.80 35,73 36,65 37,56 38.47 39.38
153.5 10.85 14.13 16.63 18.67 20,41 21.,93 23,31 24.59 25.78 26.91 27,99 29,04 30.05 31,04 32,01 32.97 33,92 34.85 35.77 36,.69 37.61 38.51 39.42
1545 10.93 14.21 16.72 18.75 20,48 22,01 23,38 24.65 25.84 26,97 28.05 29,09 30.11 31.09 32.07 33.02 33,96 34.90 35.82 36,74 37.65 38.56 39.46

155.,5 11.00 14.30 16.80 18.83 20,56 22.,08 23,45 24.72 25.91 27.03 28,11 29,15 30.16 31.15 32.12 33.07 34.01 34.94 35.86 36.78 37,69 38.60 39.50
156.5 11.08 14.38 16.88 18.91 20,64 22,15 23,52 24.79 25.97 27.09 28,17 29,20 30.21 31.20 32.16 33,12 34.06 34.99 35.91 36.82 37.73 38.64 39.%4
157.5 11.16 14.46 16.97 18.99 20,71 22.23 23.59 24.85 26.03 27,15 28.22 29.26 30.26 31.25 32,21 33.16 34.10 35.03 35.95 36.86 37.77 38.67 39.58
158.5 11.23 1454 17.05 19.07 20,79 22.30 23.66 24.92 26.09 27.21 28.28 29,31 30.32 31.30 32,26 33.21 34.15 35.07 35.99 36.90 37.81 38.71 39.61
159.5 11.31 14.62 17.13 19.15 20.86 22,37 23.73 24.98 26.15 27,27 28.33 29,36 30.37 31.35 32,31 33.26 34.19 35.12 36.03 36.94 37.85 38.75 39.65

160 5 11 39 1471 1721 1923 20 94 22 44 23 79 25 04 26 21 27 32 28 39 29.42 30.42 31.40 32.36 33.30 34.23 35.16 36.07 36.98 37.89 38.79 39.69
1615 11 46 1479 1729 19 30 21 01 22 51 23 86 25 10 26 27 27 38 28 44 29.47 30.47 31.44 32.40 33.34 34,28 35.20 36.11 37,02 37.93 38.83 39.72
625 11 54 148 1737 1938 21 08 22 57 23 92 25 16 26 33 27 43 28 49 29.52 30.52 31.49 32.45 33.39 34,32 3524 36.15 37.06 37.96 38.86 39.76
1635 11 61 14 94 17 44 1945 21 15 22 64 23 99 25 23 26 39 27 49 28 55 29.57 30.56 31.54 32.49 33.43 34,36 35,28 36.19 37,10 38,00 38.90 39.79
164 5 11 69 15 02 17 52 1953 21 22 22 71 24 05 25 28 26 44 27 54 28 60 29.62 30.61 31.58 32.53 33.47 34,40 35.32 36.23 37.14 , 38.93 39.83
1655 11 76 15 10 17 60 19 60 21 29 22 77 24 11 25 34 26 50 27 60 28 65 29.67 30.66 31.63 32.58 33.51 34.44 35.36 36.27 37,17 38,07 38.97 39.86
1665 1183 15 18 17 67 19 67 21 36 22 84 24 17 25 40 26 55 27 65 28 70 29.71 30.70 31.67 32.62 33.56 34,48 35,40 36.30 37.21 38,11 39.00 39.89
1675 11 91 1526 1775 19 74 21 43 22 90 24 23 25 46 26 61 27 70 28 75 29.76 30.75 31.71 32.66 33,60 34,52 35.43 36.34 37.24 38,14 39.03 39.92
1685 11 98 1533 17 8 1932 21 49 22 96 24 29 25 51 26 66 27 75 28 80 29.8L 30.79 31.76 32.70 33.64 34.56 35,47 36.38 37,28 38,17 39.07 39.96
160 5 1205 1541 17 90 19 89 21 56 23 03 24 35 25 57 26 71 27 80 28 8 29.85 30.8 31.80 32.74 33,67 34,59 35,51 36.41 37,31 38,21 39.10 39.99
170 1213 1549 17 97 19 9 21 63 23 09 24 41 25 63 26 77 27 85 28 89 29.90 30.88 31.84 32,78 33.,71 34.63 35,54 36.45 37,35 38.24 39.13 40.02
1715 1220 1556 18 04 20 02 21 69 23 15 24 47 25 68 26 82 27 90 28 94 29.94 30.92 31.88 32,82 33,75 34,67 35,58 36.48 37,38 38.27 39.16 40.05
172 5 27 1564 18 12 2009 21 76 23 21 24 52 25 73 26 87 27 95 28 98 29,99 30.96 31.92 32,8 33.79 34,70 35.61 36.51 37,41 38.30 39.19 40.08
1735 123% 1571 1819 20 16 21 8 23 27 24 58 25 79 26 92 28 00 29 03 30,03 31.01 31.96 32,90 33,82 34.74 35,65 36,55 37,44 38.34 39,22 40,11
1745 124 1578 1826 2023 21 88 23 33 24 63 25 84 26 97 28 04 29 07 30.07 31.05 32.00 32,94 33.86 34,78 35,68 36.,58 37,48 38.37 39,25 40,14
1755 12 49 1586 18 33 20 29 21 94 23 39 24 69 25 89 27 02 28 09 29 12 30,12 31.09 32.04 32,97 33.90 34.81 35.71 36,61 37,51 38.40 39.28 40,17
1765 1256 1593 18 40 2036 22 O1 23 45 24 74 25 94 27 07 28 14 29 16 30,16 31..13 32.08 33,01 33.93 34.84 3575 36,64 37.54 38.43 39,31 40,20
17 1263 1600 18 47 2042 2207 2350 24 80 25 99 27 11 28 18 29 21 30,20 31.17 32.11 33,05 33,97 34.88 35.78 36,68 37.57 38.46 39.34 40.22
N35 1270 1607 1854 2049 22 13 23 56 24 85 26 04 27 16 28 22 29 25 30.24 31.20 32.15 33.08 34.00 34.91 35.31 36,71 37.60 38.48 39,37 40.25
iri 277 1615 1861 2055 22 19 23 61 24 90 26 09 27 21 28 27 29 29 30.28 31.24 32.19 33.12 34.03 34.94 35.34 36.74 37.63 38.51 39.40 40,,28

*Bhage = (ring count at 1.3 m above ground - 0.5).
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Table A3. White spruce height and site index prediction table in subregion
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Table A3. White spruce height and site index prediction table in subregion 11 (continued).

Site index (m) at 50 years Bhage
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Table A4. Provincial white spruce height and site index prediction table.
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. Provincial white spruce height and site index prediction table (continued).

Table A4
3 4 5 6 7 8 9
573 799 1004 11,90 13,61 15,18 16.65
581 8 10 10 16 12,04 13,76 15.34 16.81
588 820 1029 12,19 13,91 15.50 16,97
59 831 10 42 12.33 14,07 15.66 17,14
604 842 1055 12,47 14,22 15.82 17.29
6 12 853 10 68 12,61 14,37 15,97 17,45
620 863 1080 12,75 14.52 16,13 17.61
627 874 10 93 12,89 14,66 16,28 17,76
63 88 11 06 13,03 14,81 16.43 17,92
643 89 11 18 13,17 14.96 16.58 18,07
651 906 11 31 13,31 15,10 16.73 18,22
659 917 11 44 13,45 15.25 16.88 18,37
6 67 928 11 56 13,59 15.39 17,03 18.52
675 939 11 69 13,72 15,54 17.17 18,67
6 83 949 11 81 13,86 15.68 17.32 18,81
692 960 11 94 13,99 15,82 17.46 18,95
70 971 1206 14,13 15.96 17.60 19,10
7 08 98 12 19 14,26 16.10 17,74 19,24
716 993 12 31 14,40 16.24 17.88 19.38
724 1003 12 4 14,53 16,37 18,02 19,51
732 1014 12 56 14.66 16.51 18.16 19.65
740 1025 12 68 14,79 16.65 18.30 19.79
749 10 36 12 81 14.92 16.78 18.43 19,92
757 1046 12 93 15.05 16.91 18.57 20,05
765 1057 13 05 1s5.18 17,05 18,70 20.18
773 10 68 13 17 15.31 17,18 18.83 20.31
78 1078 1329 15.44 17.31 18,96 20,44
79 1089 13 41 15.57 17.44 19,09 20.57
798 11 00 13 53 15.69 17.57 19,22 20.69
807 11 10 13 65 15.82 17.69 19.34 20,82
815 1121 13 77 15.94 17,82 19.47 20,94
823 11 32 13 89 16.07 17.94 19,59 21.06
831 11 42 1400 16.19 18,07 19.71 21,18
840 11 53 14 12 16,31 18.19 19,84 21,30
848 11 63 14 24 16,43 18,31 19.96 21 .42
857 1174 14 36 16.55 18.44 20.08 21,53
865 11 84 14 47 16.67 18,56 20.20 21,65
873 11 95 14 59 16.79 18,68 20.31 21.76
88 1205 14 70 16.91 18,79 20.43 21.88
890 12 16 14 82 17,03 18.91 20.54 21.99
898 1226 14 93 17.15 19.03 20.66 22,10
907 1237 1504 17,26 19.14 20.77 22,21
915 12 47 15 15 17,38 19.26 20.88 22.31
924 1257 1527 17,49 19.37 20.99 22,42
932 1268 15 38 17.60 19.48 21,10 22.53
940 1278 1549 17,72 19,59 21.21 22.63
949 128 1560 17.83 19.71 21.32 22,73
957 1298 1571 17,94 19.82 21.42 22.84
966 1309 1582 18.05 19,92 21.53 22,94
974 13 19 15 93 18.16 20,03 21.63 23,04
98 1329 16 03 18.27 20.14 21.74 23,14
991 1339 16 14 18.38 20.24 21.84 23,23
999 1349 16 25 18.49 20.35 21.94 23.33
10 07 1359 16 35 18.59 20.45 22.04 23,43
10 16 13 69 16 46 1s8.70 20.56 22.14 23.52
10 24 13 79 16 57 18.80 20.66 22.24 23.61
10 33 1389 16 g7 18.91 20,76 22.34 23,71
1041 1399 16 77 19,01 20.86 22.43 23.80
1049 1409 16 8 19,11 20,96 22.53 23.89
1058 14 18 16 98 19.22 21.06 22.62 23.98
10 66 14 28 17 08 19.32 21,16 22.72 24.07
10 74 1438 17 18 19,42 21,25 22.81 24,15
10 83 14 48 17 28 19,52 21.35 22,90 24.24
10 91 14 57 17 39 19.62 21,45 22.99 24.33
10 99 14 67 17 48 19.72 21.54 23.08 24 .41
11 08 14 77 17 58 19.81 21.63 23.17 24.50
11 16 14 86 17 68 19.91 21.73 23.26 24 .58
124 14 96 17 78 20,01 21.82 23.34 24 .66
11 32 1505 17 88 20.10 21.91 23.43 24.74
11 41 1515 17 97 20,20 22.00 23.51 24.82
11 499 1524 18 07 20.29 22.09 23.60 24.90
11 57 15 34 18 17 20.38 22.18 23.68 24 .98
11 65 15 43 18 26 20.47 22.27 23.77 25,06
11 73 1552 18 36 20.57 22.35 23.85 25,13
11 82 15 61 18 45 20.66 22.44 23.93 25,21
11 90 1571 18 54 20,75 22.53 24.01 25,28
11 98 1580 18 64 20.84 22.61 24.09 25,36
1206 1589 18 73 20,93 22,69 24.17 25,43
1214 1598 18 82 21.01 22,78 24.25 25,51
122 1607 18 91 21.10 22.86 24.32 25.58
1231 16 16 19 00 21.19 22.94 24.40 25.65
123 1625 19 09 21.27 23,02 24.47 25,72
12 47 16 34 19 18 21.36 23.10 24.55 25.79
12 55 16 43 19 27 21.44 23,18 24.62 25.86
12 63 16 52 19 36 21.53 23.26 24.70 25.93
1271 1661 19 44 21.61 23.34 24,77 25.99
1279 16 69 19 53 21.69 23.42 24.84 26.06
12.87 16.78 19.62 21.78 23.49 24.91 26,13
2.95 16.87 19.70 21.86 23,57 24.98 26.19
13.03 16.95 19.79 21.94 23.65 25,05 26,26

*Bhage = (ring count at 1.3 m above ground - 0.5).

10

18..02
18,.19
18..35
18..51
18..67

18.,83
18..99
19.,14
19.,30
19,.45

19.,60
19.,75
19.,89
20.,04
20.,18

20.,33
20.,47
20.,61
20..74
20.,88

21.,01
21.,15
21.,28
21.41
21.,53

21..66
21.,79
21.91
22.,03
22.,15

22.,27
22.,39
22.,51
22.,62
22.74

22.,85
22.,96
23.,07
23..18
23.,29
23.,39
23.,50
23.,60
23.,70
23.,80

23.,90
24.,00
24,10
24.,20
24.29

24.,39
24..48
24.57
24. 66
24.75

24.84
24.93
25.,01
25.,10
25,18

25.,27
25.,35
25.43
25.,51
25.,59

25.,67
25.,75
25.,83
25.,90
25.,98

26.,05
26.,13
26.,20
26.,27
26.,34

26.,41
26.,48
26.,55
26.,62
26.,68

26.,75
26.,82
26.,88
26.,94
27..01

27.,07
27.,13
27..19
27..25
27,31

11

Site index (m) at 50 years Bhage
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+Height = total tree height.

Ring count at 1.3 m above ground
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Table A5. White spruce site index prediction table at young ages in subregions 1to 6 and 12 to 16.
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Table A5. White spruce site index prediction table at young ages in subregions 1to 6 and 12 to 16 (continued).

Ring count at 1.3 m above ground
Height
(m) 3 4 5 6 7 8 9 io 1 12 13 14 15 16 17 18 19 20 2 22 23 24 % 26 21 28

Predicted site index (m) at 50 years Bhage

03 561 520 484 453 4.7 403 38 1 362 345 32.9 31.4 30.1 28.8 27.7 26.6 25.6 24.7 23.8 23.0 22.2 21.5 20.8 20.1 195 18.9 18.3
104 564 522 487 456 429 405 38 4 36 4 34.7 33.1 316 30.3 29.0 27.9 26.8 258 24.9 240 23.1 22.4 21.6 20.9 203 19.6 19.0 185
105 566 5.5 489 458 43 1 40 7 38 6 36 6 34.9 33.3 31.8 30.5 29.2 28.1 27.0 26.0 25.0 24.1 233 225 21.8 21.1 20.4 19.8 192 186
106 569 527 492 46 1 433 40 9 388 368 35.1 33.5 32.0 30.6 29.4 282 27.1 26.1 25.2 24.3 23.5 22.7 21.9 21.2 206 19.9 193 18.7
107 572 530 494 463 436 4.1 390 37 0 35.3 33.7 32.2 30.8 29.6 28.4 273 263 25.4 245 23.6 22.8 22.1 21.4 207 20.1 195 18.9
108 575 532 496 465 438 41 4 392 37 2 355 33.9 32.4 31.0 29.8 28.6 27.5 26.5 255 24.6 23.8 23.0 2.2 21.5 209 202 196 190
109 577 535 499 468 440 416 39 4 37 4 357 340 32.6 31.2 29.9 28.8 27.7 26.6 25.7 24.8 23.9 23.1 22.4 21.7 21.0 20.4 19.8 192
110 580 537 501 470 442 418 396 37 6 35.9 342 32.7 31.4 30.1 289 278 26.8 258 24.9 24.1 23.3 22.5 21.8 21.2 205 19.9 19.3
111 582 50 504 472 45 420 398 378 36.1 34.4 32.9 31.6 303 29.1 28.0 27.0 26.0 25.1 24.3 23.5 22.7 22.0 21.3 20.7 20.0 19.4
112 55 542 506 47 4 447 42 2 400 380 36.2 34.6 33.1 31.7 305 203 282 27.1 262 25.3 24.4 23.6 22.8 22.1 2.4 208 202 196
13 588 515 508 47 7 449 42 4 40 2 38 2 36.4 348 33.3 31.9 306 29.4 28.3 27.3 26.3 25.4 24.6 23.8 23.0 22.3 2.6 20.9 203 19.7
14 590 547 511 479 45 1 426 40 4 38 4 36.6 35.0 33.5 32.1 30.8 29.6 28.5 27.5 265 25.6 24.7 23.9 23.1 22.4 21.7 21.1 205 19.9
115 593 550 513 48 1 453 428 406 38 6 36.8 35.2 33.7 32.3 3L.0 29.8 28.7 27.6 26.7 25.7 24.9 24.1 233 22.6 21.9 212 20.6 200
116 595 552 515 4 3 455 430 408 388 37.0 35.4 33.8 32.4 31.2 300 28.8 27.8 26.8 25.9 25.0 242 23.4 22.7 22.0 21.4 20.7 20.1
117 598 555 518 486 457 433 410 390 37.2 355 34.0 32.6 31.3 30.1 290 28.0 27.0 26.1 25.2 24.4 23.6 22.9 22.2 21.5 20.9 203
118 600 557 50 488 460 435 41 2 39 2 37.4 35.7 342 32.8 31.5 30.3 29.2 28.1 27.1 26.2 25.3 24.5 23.7 23.0 22.3 21.6 21.0 20 4
119 603 559 522 490 462 437 41 4 39 4 37.6 35.9 34.4 33.0 31,7 30.5 29.3 28.3 27.3 26.4 25.5 24.7 23.9 23.1 22.5 218 212 206
20 605 562 524 492 464 439 416 39 6 37.8 36.1 34.5 33.1 3.8 30.6 295 28.4 27.4 26.5 25.6 24.8 24.0 23.3 22.6 21.9 21.3 207
21 608 564 527 494 46 6 44 1 418 39 8 37.9 36.3 34.7 33.3 32.0 30.8 29,6 28.6 27,6 26.7 25.8 25.0 24.2 23.4 22.7 22.1 21.4 20.8
22 610 566 529 496 468 443 420 400 38.1 36,4 34.9 33.5 32.2 30.9 29,8 28.7 27.8 26.8 25.9 25.1 24.3 23.6 22.9 22.2 21.6 21.0
23 613 569 531 499 470 445 422 40 2 38.3 36.6 35.1 33.6 32.3 3L.1 30,0 28.9 27.9 27.0 26.1 25.3 24.5 23.7 23.0 22.3 21.7 2.1
24 615 5 1 533 501 47 2 447 42 4 403 38.5 36,8 352 33.8 325 31,3 30,1 20.1 28,1 27..1 26,2 25.4 24.6 23.9 23.2 225 21.8 2.2
125 618 5/ 3 536 503 47 4 449 42 6 40 5 38.7 37,0 35.4 34.0 32,7 31.4 30.3 29.2 28.2 27,3 26.4 25.5 24.8 24.0 23.3 22.6 22.0 21.4
126 60 516 538 505 47 6 45 1 428 40 7 38.9 37.2 35.6 34,2 32.8 31,6 30,4 20,4 28.4 27.4 26,5 25,7 24.9 24.1 23.4 22.8 22.1 21.5
27 623 5/8 540 507 478 453 430 40 9 39.0 37,3 35,8 34,3 33.0 31,8 30.6 29.5 28.5 27.6 26.7 25.8 25.0 24.3 23.6 22.9 22.2 21.6
128 625 580 542 509 48 0 45 4 43 2 41 1 39.2 37,5 35.9 34,5 33.2 31.9 30.8 29.7 28.7 27.7 26.8 26.0 25.2 24.4 23.7 23.0 22.4 21.8
29 627 583 544 511 482 456 43 3 41 3 39.4 37,7 36.1 34.7 33,3 32,1 30,9 29.8 28.8 27.9 27.0 26.1 25.3 24.6 23.8 23.2 22.5 21.9
30 630 585 547 513 48 4 458 435 41 4 39.6 37.8 36.3 34,8 33,5 322 31.1 30,0 29.0 28.0 27,1 26.3 25.5 24.7 24.0 23,3 226 22.0
31 62 587 549 515 48 6 46 0 43 7 41 6 39.7 38,0 36.4 35.0 33.6 32.4 31,2 30.1 29,1 28.2 27.3 26.4 25.6 24.8 24.1 23.4 22.8 22.2
32 634 589 551 517 488 462 439 418 39.9 382 36,6 35.1 33,8 32,5 3L.4 30.3 29.3 28.3 27.4 26.6 25.7 25.0 24.3 23.6 22.9 22.3
133 637 592 53 519 490 46 4 44 1 42 0 40.1 38.4 36,8 35,3 34,0 32,7 315 30,4 29.4 28.5 27.6 26.7 25.9 25.1 24.4 23.7 23.0 22.4
B34 639 594 555 522 492 466 44 3 42 2 40,3 38,5 36.9 35,5 34,1 32,9 31,7 30.6 29.6 28.6 27.7 26.8 26.0 25.3 24.5 23.8 23.2 22.5
135 641 506 557 524 494 468 44 5 42 3 40.4 38.7 37,1 35.6 34.3 33.0 31.8 30.7 29.7 28.7 27.8 27.0 26.2 25 4 24.7 24.0 233 22.7
36 6 4 508 559 526 49 6 470 44 6 425 40.6 38,9 37,3 35,8 34.4 332 32,0 30.9 29.9 28.9 28.0 27.1 26.3 25.5 24.8 24.1 23,4 22.8
137 646 600 561 528 498 47 2 448 42 7 40,8 39.0 37,4 36.0 34,6 33.3 32.1 31.0 30.0 29.0 28.1 27.3 26.4 25.7 24.9 242 23.6 22.9
138 648 603 563 530 500 47 3 450 42 9 41.0 39.2 37,6 36.1 34,7 33.5 32.3 312 30.2 29.2 28.3 27.4 26.6 25.8 25.1 24.4 23.7 23.1
139 65 1 605 566 532 502 475 45 2 43 1 41.1 39.4 37,8 36.3 34.9 33.6 32.4 31.3 30.3 29.3 28.4 27.5 26.7 25.9 25.2 245 23.8 23.2
40 653 607 568 534 504 47 7 45 4 43 2 41,3 39.5 37.9 36,4 35.1 33,8 32.6 315 30.4 29.5 28.5 27.7 26.9 26.1 25.3 24.6 24.0 23.3
41 65 609 570 535 506 47 9 455 43 4 415 39,7 38,1 36,6 352 33.9 32.7 31,6 30.6 29.6 28,7 27.8 27.0 26.2 25.5 24.8 24.1 23,4
42 657 611 512 537 507 48 1 457 43 6 41.6 39.9 38.2 36,8 35.4 34.1 32.9 31.8 30.7 20.8 28.8 28.0 27.1 26.3 25.6 24.9 24.2 23.6
43 660 613 54 539 509 48 3 459 43 7 41,8 40.0 38,4 36,9 355 34,2 33.0 31,9 30.9 29.9 29.0 28.1 27.3 26.5 25.7 25.0 24.3 23.7
44 662 615 56 541 51 1 48 5 46 1 43 9 42,0 40.2 38,6 37,1 35.7 34.4 33.2 32.1 31.0 30.0 29.1 28.2 27.4 26.6 25.9 252 24.5 23.8
45 664 618 578 543 513 48 6 46 2 44 1 42.1 40.4 38,7 37.2 35.8 345 33.3 32,2 31.2 30.2 29.2 28.4 27.5 26.7 26.0 25.3 24.6 240
46 666 620 580 545 515 488 46 4 44 3 42,3 40.5 38,9 37,4 36.0 34,7 33.5 324 31.3 30,3 29.4 28.5 27.7 26.9 26.1 25.4 24.7 24.1
47 669 622 582 547 517 490 46 6 44 4 42.5 40.7 39.0 37.5 36.1 34.8 33.6 32.5 3L.4 30.5 29.5 28.6 27.8 27.0 26.3 25.5 24.9 24.2
48 671 624 584 540 519 492 468 44 6 42.6 40.8 39.2 37.7 36.3 35.0 33.8 32.6 3L.6 30.6 29.7 28.8 27.9 27.1 26.4 25.71 25.0 24.3
49 673 626 586 551 521 494 469 448 42,8 41.0 39.4 37.8 36.4 351 33.9 32.8 31.7 30.7 29.8 28.9 28.1 27.3 26.5 25.8 25.1 24.5
150 675 628 588 553 522 495 47 1 44 9 43.0 41.2 39.5 38.0 36.6 353 34.1 32.9 31.9 30.9 29.9 29.0 28.2 27.4 26.6 25.9 25.2 24.6
51 677 630 590 555 524 497 47 3 45 1 43.1 41.3 39.7 38.1 36.7 354 34.2 33.1 320 31.0 30.1 29.2 28.3 27.5 26.8 26.1 25.4 24.7
52 679 632 592 557 526 49 9 47 5 45 3 43.3 41.5 39.8 38.3 36.9 35.6 34.4 33.2 32.1 31.1 30.2 29.3 28.5 27.7 26.9 26.2 255 24.8
153 682 634 594 559 528 50 1 47 6 45 4 43.4 41.6 40.0 38.5 37.0 357 34.5 33.4 32.3 31.3 30.3 29.4 28.6 27.8 27.0 26.3 25.6 25.0
154 68 4 636 596 560 530 502 47 8 45 6 43.6 41.8 40.1 38.6 37.2 359 34.6 33.5 32.4 31.4 30.5 29.6 28.7 27.9 27.2 26.4 257 25 1
155 686 638 598 562 53 1 50 4 43 0 45 8 43.8 42.0 40.3 38.8 37.3 36.0 34.8 33.6 32.6 31.6 30.6 20.7 28.9 28.1 27.3 26.6 259 25.2
150 688 640 590 564 533 506 48 1 45 9 43.9 42.1 40.4 38.9 37.5 36.2 349 33.8 32.7 317 30.7 29.8 20.0 28.2 27.4 26.7 26.0 25.3
157 690 642 601 566 535 508 48 3 46 1 44.1 42.3 40.6 39.1 37.6 36.3 351 33.9 32.8 31.8 30.9 30.0 29.1 28.3 27.5 26.8 26.1 25.5
58 692 644 603 568 537 5009 48 5 46 3 44.3 42.4 40.7 39.2 37.8 36.4 35.2 34.1 33.0 32.0 31.0 30.1 29.2 28.4 27.7 26.9 26.2 256
59 694 646 605 570 539 51 1 48 6 46 4 44.4 42,6 40.9 39.4 37.9 36.6 354 34.2 331 32.1 31.1 30.2 29.4 28.6 27.8 27.1 26.4 257
60 696 648 607 5 2 540 513 488 46 6 44.6 42.7 41.0 39.5 38.1 36.7 355 34.3 33.3 32.2 31.3 30.4 29.5 28.7 27.9 27.2 26.5 25.8
161 699 650 609 573 542 514 49 0 46 7 44.7 42.9 41.2 39.6 38.2 36.9 35.6 34.5 33.4 32.4 31.4 30.5 29.6 28.8 28.0 27.3 26.6 25.9
62 701 652 611 575 544 516 49 1 46 9 44.9 43.0 41.4 39.8 38.4 37.0 358 34.6 33.5 32.5 31.5 30.6 29.8 28.9 28.2 27.4 26.7 26.1
163 703 654 613 5/ 7 546 518 49 3 47 1 450 43.2 41.5 39.9 38.5 37.2 35.9 34.8 33.7 32.6 31.7 30.8 29.9 29.1 28.3 27.6 26.9 26.2
164 705 656 615 5/ 9 547 520 495 47 2 452 43.3 41.7 40.1 38.6 37.3 36.1 34.9 33.8 32.8 31.8 30.9 30.0 29.2 28.4 27.7 27.0 26.3
165 707 658 617 58 1 549 521 49 6 47 4 454 43.5 41.8 40.2 38.8 37.4 36.2 350 33.9 32.9 31.9 31.0 30.1 29.3 28.5 27.8 27.1 26.4
160 700 660 618 582 55 1 523 498 475 455 43.7 419 40.4 389 37.6 36.3 35.2 341 33.0 32.1 311 30.3 29.5 28.7 27.9 27.2 26.5
167 711 662 620 5 4 53 525 500 47 7 45.7 43.8 42.1 40.5 39.1 37.7 36.5 353 34.2 33.2 32.2 31.3 30.4 29.6 28.8 28.1 27.3 26.7
168 713 664 622 586 554 526 50 1 47 9 45.8 44,0 42.2 40.7 39.2 37.9 36.6 35.4 34.3 33.3 32.3 31.4 30.5 29.7 28.9 28.2 27.5 26.8
169 715 666 624 588 5 6 528 503 48 0 46.0 44.1 42.4 40.8 39.4 38.0 36.7 356 34.5 33.4 32.5 31.5 30.7 29.8 29.0 28.3 27.6 26.9
70 717 668 626 50 558 530 50 4 48 2 46.1 44.3 42.5 41.0 39.5 38.1 36.9 357 34.6 33.6 32.6 31.7 30.8 30.0 29.2 28.4 27.7 27.0
71 719 670 628 591 559 531 50 6 48 3 46.3 44.4 42.7 41.1 39.6 38.3 37.0 35.8 34.7 33.7 32.7 31.8 30.9 30.1 29.3 28.5 27.8 27.1
72 721 672 630 53 56 1 533 508 48 5 46.4 44.6 42.8 41.2 39.8 38.4 37.2 36.0 34.9 33.8 32.8 31.9 31.0 30.2 29.4 28.7 27.9 27.3
173 723 674 631 595 5 3 535 50 9 48 6 46.6 44.7 43.0 41.4 39.9 38.6 37.3 36.1 350 34.0 33.0 32.0 31.2 30.3 29.5 28.8 28.1 27.4
74 725 675 633 597 565 536 51 1 48 8 46,7 44.8 43.1 41.5 40.1 38.7 37.4 36.2 351 34.1 33.1 32.2 31.3 30.5 20.7 28.9 28.2 27.5
75 727 677 635 598 566 538 512 490 46.9 450 43.3 41.7 40.2 38.8 37.6 36.4 353 34.2 33.2 32.3 31.4 30.6 29.3 29.0 28.3 27.6
770 729 679 637 600 568 539 514 49 1 47.0 45.1 43.4 41.8 40.3 39.0 37.7 36.5 354 34.3 33.4 32.4 31.5 30.7 29.9 29.1 28.4 27.7
77 731 681 639 602 570 54 1 51 6 49 3 47.2 45.3 43.6 42.0 40.5 39.1 37.8 36.6 35.5 34.5 33.5 32.5 31.7 30.8 30.0 29.3 28.5 27.9
78 733 683 640 604 57 1 543 517 49 4 47.3 45.4 43,7 42.1 40.6 39.2 38.0 36.8 35.7 34.6 33.6 32.7 31.8 30.9 30.1 29.4 28,7 28,0
79 735 685 642 605 573 514 51 9 49 6 47.5 456 43.8 42.2 40.8 39.4 38.1 36.9 358 34.7 33.7 32.8 31.9 31.1 30.3 23.5 28.8 28.1
B0 737 687 644 607 575 546 520 49 7 47.6 457 44,0 42.4 40.9 39.5 38.2 37.0 359 34.9 33.9 32.9 32.0 31.2 30.4 29.6 28,9 28.2
81 739 689 646 609 57 6 543 522 49 9 47.8 459 441 42.5 41.0 39.7 38.4 37.2 36.0 35,0 340 33.0 32.2 31.3 30.5 29.7 29.0 28.3
B2 741 690 648 610 578 51 9 523 500 47.9 46.0 44.3 42.7 41.2 39.8 38.5 37.3 36.2 35.1 34.1 33.2 32.3 31.4 30.6 29.9 20.1 28.4
B3 743 692 649 612 580 5 1 525 50 2 48.1 46.2 44,4 42.8 41.3 39.9 38.6 37,4 36.3 35,2 342 33.3 32.4 31.6 30.8 30.0 29,3 28.6
B4 745 694 651 61 4 58 1 552 527 50 3 48.2 46.3 44,6 42.9 41.4 40,1 38.8 37.6 36.4 35,4 34.4 33.4 32.5 31.7 30.9 30.1 29.4 28.7
185 746 69 653 61 5583 554 528 505 48,4 46.5 44.7 43,1 41.6 40.2 38.9 37.7 36.6 355 34.5 33.5 32.6 3.8 3L.0 30.2 29.5 28.8
18 748 698 655 617 584 5 6 530 50 6 48,5 46.6 44.8 43.2 41,7 40.3 39.0 37.8 36,7 35,6 34.6 33,7 32.8 31.9 311 30,3 29.6 28.9
B7 750 700 656 619 58 6 55 7 53 1 50 8 48,7 46.7 45,0 43.4 41.9 40,5 39.2 37,9 36,8 35,7 34,7 33,8 32.9 32.0 3L2 30.5 29.7 29.0
B3 752 701 658 621 588 5 9 533 509 48.8 46,9 45.1 43.5 42,0 40.6 39.3 38.1 36.9 35,9 34,9 33.9 33.0 32.2 314 30.6 29,8 29.1
B9 754 703 0 n?7 589 50 53 4 51 1 49.0 47.0 45.3 43.6 42,1 40.7 39.4 38.2 37.1 36,0 35.0 34.0 33.1 32.3 315 30.7 30.0 29.3

*Height - total tree height.
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Table A6. White spruce site index prediction table at young ages in subregions 7 to

Ring count at 1.3 m above ground

10 (continued).

Height
(m) 3 4 5 6 7 8 9 » 1 12 13 14 15 16 17 18 19 20 21 22 23 2a 25 26 27
Predicted site index (m) at 50 years Bhage

103 576 536 501 470 443 418 396 376 357 340 325 310 297 285 273 262 252 243 2834 26 218 211 204 197 19
104 579 539 504 473 446 421 398 378 359 342 327 312 299 287 2715 264 254 245 236 228 220 212 205 199 19 2
105 582 542 507 476 448 423 40 1 380 362 345 329 314 301 289 277 266 256 247 238 229 221 214 207 200 19 4
106 585 545 510 479 451 426 403 383 364 347 331 317 303 291 279 268 258 248 239 231 223 216 208 202 195
107 588 548 513 4 1 453 428 406 385 366 349 333 319 305 293 281 270 260 250 241 233 225 217 200 203 19 7
103 591 551 515 484 456 43 1 408 387 368 351 335 321 307 294 283 272 262 252 243 234 226 219 212 205 19 8
109 594 5 4 518 487 458 433 40 390 371 353 337 323 309 296 285 274 263 254 245 236 228 220 213 206 200
110 597 557 521 489 461 436 413 392 373 355 339 325 311 298 286 275 265 255 246 238 230 222 215 208 20 1
111 600 559 524 492 463 438 415 394 375 358 342 327 313 300 288 277 267 257 243 239 231 224 216 209 20 3
112 603 562 526 494 466 440 47 396 377 360 344 329 315 302 290 279 269 259 250 24 1 233 225 218 21 1 20 4
113 606 565 529 497 468 443 420 399 379 362 346 331 317 304 292 281 270 261 251 243 234 27 219 212 206
1174 609 568 532 500 47 1 445 422 401 382 364 348 333 319 306 294 283 272 262 253 244 236 228 221 21 4 207
115 612 571 534 502 473 448 42 4 403 38 4 366 350 335 321 308 296 284 274 264 255 246 238 230 222 21 6 20 9
1 615 574 537 505 47 6 450 42 6 405 336 368 352 337 323 310 207 286 276 266 256 248 239 231 224 217 210
117 618 576 540 507 478 452 429 407 388 370 354 339 325 311 299 288 277 267 258 249 241 233 226 219 212
118 621 519 542 510 48 1 455 4 1 410 390 372 356 341 326 313 301 290 279 269 260 25 1 242 235 227 220 213
119 624 582 545 512 483 457 433 412 392 37 4 358 342 328 315 303 291 2861 27 1 261 252 244 236 229 221 215
20 627 584 547 515 485 459 436 414 394 376 360 344 330 317 305 293 282 272 263 254 246 238 230 223 21 6
21 630 587 550 517 488 46 2 438 416 396 378 362 346 332 319 306 295 284 274 265 256 247 239 232 224 218
22 632 590 553 520 490 46 4 440 418 398 380 364 348 334 321 308 297 286 27 6 266 257 249 241 233 226 219
23 635 593 55 522 493 466 442 420 401 382 366 350 336 322 310 298 288 277 268 259 250 242 235 227 221
24 633 595 558 525 495 468 44 4 423 403 384 368 352 338 324 312 300 289 279 269 260 252 244 236 229 222
25 641 598 560 527 497 47 1 447 425 405 386 369 354 339 326 314 302 201 281 27 1 262 253 245 238 230 22 3
226 644 601 563 529 500 473 4 9 427 407 388 37 1 356 341 328 315 304 203 282 273 264 255 247 239 232 25
27 646 603 565 532 502 475 451 429 409 390 373 358 343 330 317 305 294 284 27 4 265 256 248 241 233 22 6
128 649 606 568 534 504 477 453 431 411 392 375 360 345 331 319 307 296 286 276 267 258 250 242 235 228
29 652 608 570 537 507 480 455 433 4.3 394 377 36 1 347 333 321 309 298 287 277 268 260 251 244 236 29
130 654 611 573 539 509 482 457 435 45 396 379 363 349 335 322 310 299 289 279 270 26 1 253 245 238 23 1
131 657 614 575 541 511 48 4 459 437 417 398 381 365 350 337 324 312 301 290 281 271 263 254 246 239 232
132 660 616 578 544 513 486 462 439 419 400 383 367 352 338 326 314 303 292 282 2713 264 256 248 240 233
133 663 619 580 546 516 488 46 4 44 1 42 1 402 385 369 354 340 327 315 304 294 284 274 266 257 249 242 235
134 665 621 533 548 518 491 466 44 3 42 3 404 387 37 1 356 342 329 317 306 295 285 276 267 259 251 24 3 23 6
135 668 624 585 5 1 520 493 468 45 45 406 388 372 358 344 331 319 307 297 287 277 269 260 252 245 238
36 671 626 587 553 522 495 470 47 427 408 390 37 4 I 9 M5 332 20 309 298 288 279 270 262 254 246 239
137 673 629 590 55 525 497 472 49 429 40 392 376 361 347 334 322 311 300 290 281 272 263 255 248 240
38 676 631 592 558 527 499 47 4 45 1 43 1 412 394 378 363 349 336 324 312 302 292 282 273 265 257 249 242
139 678 634 595 560 529 501 47 6 453 433 413 396 3830 365 35 1 338 3325 314 303 293 284 2715 266 258 250 24 3
40 681 636 597 562 531 503 478 455 435 45 398 381 366 352 39 327 315 305 295 285 276 268 259 252 245
41 684 639 599 565 533 506 480 457 436 417 400 333 368 354 341 329 317 306 296 287 278 269 261 253 246
42 686 641 602 567 536 508 482 459 438 419 40 1 385 370 356 343 330 319 308 298 288 279 270 262 255 24 7
43 689 644 604 569 538 510 484 46 1 440 42 1 403 387 372 357 344 332 320 309 299 290 280 272 264 256 249
44 691 646 606 571 540 512 486 463 442 423 405 389 373 359 346 333 322 311 31 291 282 273 265 257 250
45 694 648 609 574 542 514 488 465 44 4 425 407 390 375 361 347 385 323 312 302 293 283 275 267 259 251
46 696 651 611 576 544 516 490 467 446 427 409 392 377 362 349 337 325 314 304 294 285 276 268 260 253
47 699 653 613 578 546 518 492 469 48 48 40 394 378 364 351 338 327 316 305 296 286 278 269 262 254
48 701 656 6L 6 580 549 520 494 47 1 450 430 412 396 380 366 352 340 328 317 307 297 288 279 271 263 255
49 704 658 618 58 2 551 522 496 473 452 432 414 397 382 367 354 341 330 319 308 298 289 280 272 264 257
150 706 660 620 585 553 524 498 475 453 43 4 416 399 383 369 356 343 331 320 310 300 291 282 274 266 258
51 709 663 622 587 555 526 500 47 7 455 436 417 401 385 371 357 345 333 322 311 301 292 283 275 267 260
15 701 665 625 58 9 57 528 502 47 9 457 437 49 402 387 372 359 346 334 323 313 303 294 285 276 268 261
153 714 668 627 59 1 559 530 50 4 48 1 459 439 42 1 404 389 374 360 348 336 325 314 304 295 286 278 270 262
154 716 670 629 593 561 532 506 48 3 46 1 44 1 423 406 390 376 362 349 337 326 316 306 296 288 27 9 27 1 26 4
55 719 672 632 595 563 534 508 48 4 46 3 44 3 424 408 392 377 364 351 339 328 317 307 298 289 280 272 265
15 721 675 634 598 565 536 510 48 6 465 45 426 409 394 379 365 352 340 329 319 309 299 290 282 274 266
157 724 677 636 600 56 7 538 51 2 488 466 446 428 411 395 380 367 354 342 331 320 310 301 292 283 275 2638
158 726 679 638 602 569 540 514 490 468 448 430 413 397 382 368 356 343 332 322 312 302 293 285 277 269
159 728 681 640 604 57 1 542 516 49 2 470 450 431 414 398 384 370 357 345 334 323 313 303 294 286 278 270
160 731 684 643 606 574 544 518 494 472 452 433 416 400 385 372 359 347 335 324 314 305 296 287 279 272
161 733 686 645 608 576 546 520 496 47 4 453 435 418 402 387 373 360 348 337 326 316 306 297 289 281 273
162 736 688 647 610 578 548 522 497 47 5 455 437 419 403 388 375 362 350 338 327 317 308 299 290 282 27 4
163 738 691 649 612 580 50 524 499 47 7 457 438 421 405 390 376 363 351 30 329 319 309 300 291 283 275
164 740 693 651 614 582 552 525 501 479 459 440 423 407 392 378 365 353 341 330 320 310 301 293 285 277
165 743 695 653 617 584 54 57 503 48 1 460 442 424 408 393 379 366 354 343 332 322 312 303 294 286 278
160 745 697 656 619 586 556 529 505 483 462 443 426 410 395 331 368 B G 34 4 333 323 313 304 295 287 279
67 747 700 658 621 588 558 531 507 48 4 46 4 445 428 411 396 382 369 357 345 335 324 315 305 297 289 281
63 750 702 660 623 590 50 533 508 486 46 6 447 429 43 398 384 371 358 347 336 326 316 307 298 2900 282
69 752 704 662 625 592 56 2 535 510 488 46 7 448 431 45 400 385 372 360 348 337 327 317 308 299 291 283
70 754 70 § 664 627 5 4 564 537 512 490 469 450 432 416 401 387 374 361 350 339 329 319 310 301 203 285
77 757 708 666 629 596 566 538 514 49 1 47 1 452 434 418 403 389 375 363 35 1 340 330 320 311 302 294 28 6
7R 759 711 668 631 598 567 540 516 49 3 47 2 453 436 419 404 390 377 364 353 342 331 322 312 303 295 287
73 761 713 670 633 599 569 542 517 495 47 4 455 437 42 1 406 392 378 366 354 343 333 323 314 305 296 289
i74 763 705 673 635 60 1 57 1 54 4 519 49 7 47 6 457 439 423 407 393 380 367 356 345 334 324 315 306 298 290
75 7 717 675 637 603 573 546 521 498 477 458 441 44 409 395 381 369 357 346 336 326 316 307 299 291
175 768 709 677 639 605 575 548 523 500 479 460 442 426 40 396 383 370 358 347 337 327 318 309 300 292
Y177 770 722 679 641 607 577 549 525 502 48 1 462 44 4 427 412 398 384 372 360 349 338 328 319 310 302 294
173 772 724 681 643 609 579 5 1 526 503 483 463 445 429 413 399 386 373 36 1 30 340 330 320 311 303 295
7.9 775 72,6 683 645 61 1 581 553 528 505 48 4 465 447 430 415 401 337 375 363 352 341 331 322 313 304 296
B30 777 728 685 647 613 582 555 530 507 48 6 46 6 44 9 432 417 402 389 376 364 353 342 332 323 314 306 207
31 779 730 687 649 615 584 557 532 509 48 7 468 450 434 418 404 390 377 366 354 344 334 324 305 307 299
182 781 732 689 651 617 586 553 533 510 4 9 470 452 435 420 405 392 379 367 356 345 335 326 317 308 300
183 784 734 691 653 619 588 560 535 512 49 1 47 1 453 437 421 407 393 380 368 357 346 336 327 318 309 301
184 786 737 693 655 621 590 562 537 514 492 473 455 438 423 408 394 382 370 358 348 338 328 319 311 303
185 788 739 695 657 622 592 564 538 515 494 475 456 40 44 410 39 383 37 1 360 349 339 330 321 312 304
86 790 741 697 659 624 503 566 540 517 496 47 6 458 44 1 426 411 397 385 373 361 351 340 331 322 313 305
B7 792 743 699 661 626 595 567 542 519 497 478 460 443 427 412 399 3836 374 363 352 342 332 323 315 306
83 795 745 701 663 628 5907 569 544 520 499 47 9 46 1 44 4 429 414 400 387 375 364 353 343 334 324 316 308
Ba 797 747 703 665 630 5909 571 545 522 501 48 1 463 446 40 415 402 389 377 365 355 344 335 326 317 3009

‘ Height = total tree height.
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Table A7. White spruce site index prediction table at young ages in subregion 11.
Ring count at 1.3 m above ground

Height

(m) 3 2 5 6 7 8 9 100 1 12 13 u 15 16 17 18 9 20 21 22 23 24 %5 2% 21 28

Predicted site index (m) at 50 years Bhage

15 73 63 55 49 45 41 37 35 32 30 29 27 26 25 24 23 22 22 21 21 20 20 19 1.9 1.9 18
16 96 83 73 65 59 53 49 45 42 39 36 34 32 31 29 28 27 26 25 24 24 23 22 2.2 2.1 21
.7 116 101 89 80 72 65 59 54 50 47 44 41 39 36 35 33 32 30 29 28 27 26 25 25 2.4 23
isg 133 117 104 93 83 76 69 63 58 54 51 47 44 42 40 38 36 34 33 32 31 29 28 28 2.7 26
]9 149 131 117 105 95 86 78 72 66 61 57 54 50 47 45 42 40 38 37 35 34 33 31 30 29 29
20 163 145 129 116 105 95 87 80 74 68 64 60 56 53 50 47 45 42 41 39 37 36 34 33 32 31
21 176 157 140 126 115 104 95 88 81 75 70 65 61 58 54 51 49 46 44 42 40 39 37 36 35 34
22 188 168 151 136 124 113 103 95 88 82 76 71 67 63 59 56 53 50 48 46 44 42 40 39 37 36
23 200 178 161 145 132 121 111 102 95 88 82 76 72 67 63 60 57 54 51 49 47 45 43 41 40 39
24 200 188 170 154 140 129 118 109 101 94 87 82 77 72 68 64 61 58 55 52 50 48 46 44 43 41
25 20 198 179 162 148 136 125 115 107 100 93 87 81 77 72 68 65 61 58 56 53 51 49 47 45 43
26 230 206 187 170 156 143 132 122 113 105 98 92 86 81 76 72 68 65 62 59 56 54 52 49 48 46
27 239 215 195 178 163 149 138 128 119 110 103 97 91 85 81 76 72 68 65 62 59 57 54 52 50 48
28 247 23 202 185 169 156 144 133 124 116 108 101 95 90 85 80 76 72 68 65 62 60 57 55 53 51
29 255 231 210 192 176 162 150 139 129 121 113 106 100 94 89 84 79 75 72 68 65 62 60 57 55 53
30 263 238 217 198 182 168 156 145 135 126 118 110 104 98 92 87 83 79 75 71 68 65 62 60 57 55
31 271 245 223 205 188 174 161 150 140 130 122 115 108 102 96 91 86 82 78 74 71 68 65 62 60 57
32 278 252 230 211 194 179 166 155 144 135 127 119 112 106 100 95 90 85 81 77 74 71 68 65 62 60
33 285 259 236 207 200 185 172 160 149 140 131 123 116 109 103 98 93 88 84 80 77 73 70 67 64 62
34 202 265 242 23 205 190 177 165 154 144 135 127 120 113 107 101 96 91 87 83 79 76 73 70 67 64
35 209 271 248 28 201 195 181 169 158 148 139 131 124 117 110 105 99 95 90 86 82 78 75 72 69 66
36 305 277 254 234 206 200 186 174 163 152 143 135 127 120 114 108 103 98 93 89 85 81 78 74 71 69
37 311 283 259 239 21 25 191 178 167 157 147 139 131 124 117 111 106 101 96 91 87 84 80 77 74 71
38 317 289 265 244 26 200 195 183 171 161 151 142 135 127 121 114 109 103 99 94 90 86 82 79 76 73
39 323 295 270 249 231 214 200 187 175 165 155 146 138 131 124 118 112 106 101 97 93 89 85 81 7.8 75
40 329 300 275 254 235 219 24 191 179 168 159 150 141 134 127 121 115 109 104 99 95 91 87 84 80 77
41 335 35 280 259 240 23 28 195 183 172 162 153 145 137 130 124 118 112 107 102 98 93 90 86 83 79
42 340 310 285 263 244 27 212 199 187 176 166 157 148 140 133 127 120 115 110 105 100 96 92 88 85 81
43 345 316 20 268 249 232 207 203 191 179 169 160 151 143 136 130 123 118 112 107 103 98 94 90 87 83
44 31 321 295 273 253 236 220 207 194 183 173 163 155 147 139 132 126 120 115 110 105 101 96 93 89 86
45 356 325 29 277 257 240 24 200 198 186 176 166 158 150 142 135 129 123 117 112 107 103 99 95 91 88
46 361 330 304 281 261 244 228 214 201 190 179 170 261 153 145 138 132 126 120 115 110 105 101 97 93 90
47 366 335 308 285 265 248 232 218 2005 193 183 173 164 156 148 14 1 134 128 122 117 112 107 103 99 95 92
48 371 339 313 290 269 252 236 221 208 197 186 176 167 158 151 44 137 131 125 119 114 110 105 101 97 94
49 375 344 317 294 273 255 239 225 212 200 189 179 170 161 154 146 139 133 127 122 117 112 107 103 99 96
50 380 348 321 298 277 259 243 228 215 203 192 182 173 164 156 149 142 136 130 124 119 114 110 105 101 97
51 385 353 325 302 281 263 246 232 218 206 195 185 176 167 159 152 145 138 132 127 121 116 112 107 103 99
52 389 357 329 306 285 266 250 235 21 209 198 188 178 170 162 154 147 141 1835 29 124 119 114 109 105 10 1
53 394 3 1 333 309 288 270 253 238 225 202 21 191 181 172 164 157 150 143 137 131 126 121 116 111 107 103
54 398 365 337 313 292 273 256 241 228 215 204 194 184 175 167 159 152 145 139 133 128 123 118 113 109 105
55 402 369 3 1 317 295 277 260 245 231 208 207 196 187 178 169 162 154 148 141 136 130 125 120 115 111 107
56 407 373 345 320 299 280 263 248 234 21 210 199 189 180 172 164 157 150 14 4 138 132 127 122 117 113 109
57 41 377 349 324 302 283 266 251 237 24 213 202 192 183 174 167 159 152 146 140 134 129 124 119 115 111
58 45 38 1 3 2 328 306 287 269 254 240 227 215 205 195 185 177 169 162 155 148 142 136 131 126 121 117 11 3
59 49 385 356 331 309 290 272 257 243 230 208 207 197 188 179 17 1 164 157 150 144 139 133 128 123 119 11 4
60 43 389 30 335 312 293 275 260 246 233 221 210 20 190 182 174 166 159 153 146 14 1 135 130 125 121 116
61 47 393 363 38 316 296 279 263 248 235 223 212 202 193 184 176 168 161 155 149 143 137 132 127 122 118
62 431 396 367 341 319 299 282 266 251 238 226 215 205 195 187 178 171 164 157 151 145 139 134 129 124 120
63 435 400 370 35 322 302 284 268 254 241 229 218 207 198 189 181 173 166 159 153 47 141 136 131 126 122
64 439 404 374 348 325 305 287 271 257 243 231 20 210 200 191 183 175 168 161 155 149 143 138 133 128 123
65 4 2 407 377 351 328 308 200 274 259 246 234 23 212 202 194 185 177 170 163 157 151 145 140 1835 130 125
66 4 6 411 380 354 331 311 293 277 262 249 236 225 215 205 196 187 180 172 165 159 153 147 141 136 131 127
67 450 414 38 4 358 335 314 206 280 265 251 239 227 217 207 198 190 182 174 167 161 155 149 143 138 13.3 129
68 453 418 387 361 338 317 299 282 267 254 241 230 219 209 200 192 184 176 169 163 157 151 145 140 135 130
69 457 42 1 390 364 340 320 302 285 270 256 244 232 222 212 203 194 186 178 171 165 158 153 147 142 137 132
70 461 44 393 367 343 323 304 288 273 259 246 235 224 214 205 196 188 180 173 167 160 154 149 144 139 13 4
71 464 428 397 370 346 326 307 290 275 261 249 237 26 216 207 198 190 182 175 169 162 156 151 145 140 135
72 468 431 400 373 349 328 310 293 278 264 251 239 228 218 209 200 192 184 177 171 164 158 152 147 142 137
73 471 434 403 376 352 331 312 295 280 266 253 242 231 221 211 202 194 186 179 172 166 160 154 149 14 4 13 9
74 474 437 406 379 355 334 315 298 283 269 256 244 233 223 213 204 196 188 181 174 168 162 156 151 145 140
75 478 41 409 382 358 336 318 300 285 271 258 246 235 225 215 206 198 190 183 176 170 164 158 152 147 142
76 481 4 4 412 384 360 339 320 303 287 273 260 248 237 227 207 209 200 192 185 178 172 165 160 154 149 144
77 484 47 45 387 363 342 323 305 290 276 263 251 239 229 20 201 202 194 187 180 173 167 161 156 150 145
78 488 450 48 390 366 344 325 308 202 278 265 253 242 231 222 213 204 196 189 182 175 169 163 157 152 147
79 491 453 4 1 393 369 347 328 310 295 280 267 255 244 233 224 215 206 198 191 184 177 171 165 159 154 149
80 494 456 424 396 371 350 330 313 297 282 269 257 246 235 226 217 208 200 192 185 179 172 166 161 155 150
81 497 459 427 398 374 352 333 315 299 285 271 259 248 237 228 218 200 202 194 187 180 174 168 162 157 152
8 500 462 429 40 1 376 355 335 317 302 287 274 261 250 239 230 220 212 204 196 189 182 176 170 164 159 153
83 504 45 432 404 379 357 337 320 304 289 276 263 252 241 232 222 204 206 198 191 184 178 171 166 160 155
84 507 468 435 407 382 360 340 322 306 291 278 266 254 243 234 24 216 207 200 193 186 179 173 167 162 157
35 510 471 438 409 334 362 342 324 308 294 280 268 256 245 235 226 207 209 202 194 187 181 175 169 163 158
8 513 47 4 4 1 41 387 365 345 327 311 296 282 270 258 247 237 228 209 211 203 196 189 183 176 171 165 160
87 516 477 43 414 389 367 347 329 313 298 284 272 260 249 239 230 221 213 205 198 191 184 178 172 167 161
88 519 479 46 417 392 369 349 331 315 300 286 274 262 251 241 232 223 215 207 199 193 186 180 17 4 168 16 3
89 522 482 49 420 394 372 352 334 317 302 288 276 264 253 243 234 225 216 209 201 194 188 181 175 170 16 4
90 525 485 451 422 397 37 4 354 336 319 304 200 278 266 255 245 235 227 218 2200 203 196 189 183 177 17 1 16 6
91 528 488 454 425 399 376 356 338 321 306 293 280 268 257 247 237 228 220 212 205 198 191 185 179 173 167
9j> 531 491 457 427 402 379 358 340 324 308 295 282 270 259 249 239 230 222 214 206 199 192 186 180 17 4 16 9
93 533 493 459 430 404 38 1 361 342 326 310 297 284 272 261 251 241 232 223 215 208 201 194 188 182 176 170
94 536 496 462 432 406 383 363 34 4 328 313 299 286 27 4 263 252 243 234 25 207 200 202 196 189 183 177 172
95 539 499 464 435 409 386 365 347 330 315 301 288 276 265 254 244 235 27 219 201 204 197 191 185 179 173
96 542 501 467 437 411 388 367 349 332 317 302 290 278 266 256 246 237 229 221 203 206 199 192 186 180 175
97 545 504 49 40 413 390 370 351 334 319 304 291 279 268 258 248 239 230 222 215 27 200 194 188 182 176
98 548 507 472 442 416 392 372 353 336 321 306 293 281 270 260 250 241 232 224 216 209 202 196 189 183 178
99 550 509 47 4 444 418 395 37 4 355 338 323 308 295 283 272 261 251 242 234 25 218 210 204 197 191 185 179
100 553 512 477 47 420 397 376 357 340 325 310 297 285 274 263 253 244 235 227 219 212 205 199 192 186 181
101 5% 515 479 49 43 399 I8 359 342 326 312 299 87 275 265255 246 87 229 221 214 207 200 194 188 182
100 559 517 48 ¢ 451 425 40 1 380 36 1 344 328 314 301 289 277 267 257 247 239 230 223 215 208 202 195 189 184

‘Height = total tree height.
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Table A7. White spruce site index prediction table at young ages in subregion 11 (continued).
Ring count at 1.3 m above ground

Height

(m) 3 4 5 6 7 8 9 p n 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Predicted site index (m) at 50 years Bhage

103 561 520 4 4 454 427 403 382 363 346 330 316 303 290 27.9 268 258 24.9 24.0 23.2 22.4 21.7 21.0 20.3 19.7
104 564 522 487 456 429 406 384 365 348 332 318 304 292 281 27.0 26.0 25.1 242 23.4 22.6 21.8 21.1 20.5 19.8
105 567 525 489 458 432 408 386 367 350 334 320 306 294 282 27,2 262 252 243 235 22.7 22.0 21.3 20.6 20.0
106 569 527 492 46 1 434 410 389 369 352 336 3222 308 296 28.4 27,3 26.3 25.4 245 23.7 22.9 22.1 21.4 20,8 20.1
107 572 530 494 463 436 412 391 37 1 354 338 323 310 297 28.6 27,5 265 25.6 24.7 23.8 23.0 22.3 21.6 20.9 20.3
108 574 532 496 465 438 414 393 373 356 340 325 312 299 288 .7 267 25.7 248 24.0 23.2 22.4 21.7 21,1 20.4
109 577 535 49 9 467 4 0 46 395 375 358 342 327 314 301 28.9 27,9 26.8 25.9 25.0 24.1 23.4 22.6 21.9 21.2 20.6
110 580 537 501 470 442 48 397 377 360 344 329 315 303 29.1 28.0 27.0 26.0 25.1 24.3 23.5 22,7 22.0 21,4 20.7
111 582 539 503 472 445 40 399 379 362 345 331 317 304 293 28,2 27.2 26.2 253 245 23.7 22,9 22.2 21.5 20,8
112 585 542 506 47 4 447 42 2 401 381 363 347 332 319 306 29.4 28,3 27.3 26.4 25,5 24.6 23.8 23,0 22.3 21.6 21.0
113 587 544 508 476 449 42 4 403 383 365 349 334 321 308 29.6 28,5 27.5 265 25.6 24.8 24.0 23.2 225 21.8 21.1
114 590 547 510 479 451 426 405 385 367 35 1 336 322 310 29.8 28,7 27.6 26.7 25.8 24.9 24.1 23.3 22.6 21,9 21,
115 592 549 512 48 1 453 428 407 387 369 353 338 324 311 209 .8 27.8 26,8 25.9 25.1 24.3 23,5 2.8 22,1 21.4
116 5 5 551 515 483 455 430 409 389 37 1 35 340 326 313 3.1 29,0 28,0 27,0 26.1 25.2 24.4 23,6 22.9 22.2 21.6
117 597 554 517 485 457 432 410 391 373 356 341 327 315 30.3 292 28.1 27,2 26.2 25.4 24.6 23.8 23.1 22.4 21.7
118 600 556 519 487 459 43 4 412 393 375 358 343 329 316 30.4 293 28,3 27,3 26.4 25.5 24.7 23,9 23.2 22.5 21.8
119 602 558 521 489 461 436 414 394 376 360 345 331 318 30.6 295 28,4 27,5 26,5 25.7 24,9 24,1 23.3 22.6 22.
20 604 561 524 49 1 46 3 438 416 396 378 362 346 333 320 30.8 296 28,6 27,6 26.7 25.8 250 24.2 23.5 22.8 22.1
21 607 563 526 493 465 440 418 398 380 363 348 334 321 309 298 28,8 27,8 26.8 26.0 25,1 24,4 23.6 22,9 22.3
22 609 565 528 496 467 42 40 400 382 365 350 336 323 31,1 30,0 28,9 27.9 27,0 26.1 25.3 24.5 23.8 23.1 22.4
23 612 568 530 498 46 9 44 4 42 2 402 38 4 367 352 338 325 31,2 30,1 29,1 28,1 27,1 26,3 25.4 24,7 23.9 23.2 22.5
24 614 50 532 500 47 1 46 42 4 404 385 369 353 339 326 31,4 30,3 29,2 28,2 27.3 26,4 25,6 24.8 24.0 23.3 22.7
25 616 572 534 502 47 3 448 426 405 387 370 355 341 328 31,6 30.4 29,4 28,4 27,4 26.6 25,7 24.9 24,2 23.5 22.8
125 619 574 536 504 475 450 427 407 389 372 357 342 329 31,7 30.6 29,5 285 27,6 26,7 25,9 25.1 24,3 23.6 22.9
27 621 577 539 506 47 7 452 42 9 409 39 1 37 4 358 344 331 31,9 30,7 29.7 28,7 27.7 26.9 26.0 25.2 245 23.8 23.1
128 623 579 541 508 47 9 45 4 431 411 392 375 360 346 333 320 30.9 29,8 28,8 27.9 27.0 26.2 25.4 24,6 23.9 23.2
129 626 581 543 510 48 1 456 433 413 394 377 362 347 334 322 310 30,0 290 28,0 27,1 26,3 25,5 24,7 24.0 23.3
130 628 583 545 512 483 458 435 41 4 396 379 363 349 336 32,3 31.2 30,1 29,1 28,2 27,3 26,4 25.6 24.9 24.2 23.5
131 630 585 547 514 485 459 437 416 397 380 365 351 337 325 31.4 30,3 293 28,3 27.4 26,6 25.8 25,0 24.3 23.6
132 633 587 549 516 487 46 1 438 418 399 382 367 352 339 32,7 31.5 30,4 29,4 28,5 27,6 26,7 25.9 25.2 24.4 23.7
133 635 590 55 1 518 489 463 440 420 40 1 38 4 368 354 340 328 31.7 30,6 29.6 28,6 27,7 26,9 26.1 25.3 24.6 23.9
134 637 592 553 520 49 1 465 442 421 403 385 370 355 342 330 31.8 30,7 29,7 28,8 27,9 27.0 26.2 25.4 24.7 24.0
135 640 594 555 522 493 46 7 44 4 423 40 4 387 37 1 357 344 331 320 30,9 29.9 28,9 28,0 27.1 26.3 25.6 24.8 24.1
136 642 506 557 524 495 469 446 425 406 389 373 359 3345 333 321 31,0 30,0 29,0 28,1 27.3 26.5 25,7 250 24.3
137 6 4 598 559 526 496 470 44 7 427 408 390 375 360 347 33,4 323 312 30,1 29.2 28,3 27.4 26.6 25,8 25.1 24.4
138 66 600 561 528 498 47 2 449 428 409 392 376 362 348 33,6 324 31,3 30,3 29.3 28,4 27.6 26.7 26.0 25.2 24.5
139 648 602 5 3 530 500 47 4 45 1 430 41 1 39 4 378 363 350 33,7 325 31,5 30,4 29.5 28,6 27.7 26.9 26,1 254 24.7
40 651 605 565 532 502 476 453 432 413 395 379 365 351 339 327 31,6 30.6 29.6 28,7 27.8 27.0 26.2 255 24.8
41 653 607 567 533 504 478 45 4 433 414 397 381 366 353 340 328 31,7 30.7 29.7 28,8 28.0 27.1 26.4 256 24.9
42 65 609 569 535 506 4 9 456 435 416 399 383 368 354 34,2 330 31,9 30.9 29.9 29.0 28.1 27.3 26.5 25.8 25. 1
43 657 611 5 1 537 508 4 1 458 437 48 400 384 369 356 343 331 32,0 31.0 30,0 29,1 28.2 27.4 26.6 259 25.2
44 659 613 573 539 509 48 3 459 438 419 402 386 37 1 357 345 33.3 32,2 31.1 30,2 29.2 28.4 27.5 26.8 26.0 25.3
45 662 615 575 5 1 511 45 46 1 440 4 1 403 387 372 359 34,6 33.4 32.3 31.3 30,3 29.4 28.5 27.7 26,9 26.1 25 4
46 664 617 577 543 513 487 463 442 422 405 389 37 4 360 348 33.6 32,5 31.4 30.4 29,5 28.6 27.8 27.0 26.3 25.6
47 666 619 579 545 515 488 465 44 3 42 4 406 390 375 36 2 349 337 32,6 31.6 30,6 29.6 28.8 27.9 27.2 26.4 25.7
48 663 621 581 547 517 40 466 4 5 46 408 392 377 363 350 339 327 31.7 30.7 29.8 28.9 28.1 27.3 26.5 25.8
49 670 623 583 549 518 49 2 468 44 7 427 410 393 378 365 352 340 329 31.8 30.8 29.9 29.0 28.2 27.4 26.7 25.9
50 672 625 585 50 520 49 3 470 448 429 41 395 380 366 353 34.1 33.0 320 31.0 30.0 29.2 28.3 27,5 26.8 26.1
151 674 627 587 552 522 495 47 1 450 430 413 396 381 368 355 34.3 33.2 32,1 31.1 30.2 29.3 28.5 27.7 26.9 26.2
15 676 629 589 554 524 497 473 451 432 44 398 383 369 356 344 33.3 32.2 31.3 30.3 29.4 28.6 27.8 27.0 26.3
153 678 631 591 556 525 4 9 47 5 453 43 4 416 399 384 37 1 358 34.6 33.4 324 31.4 30.4 29.6 28.7 27.9 27.2 26.5
154 681 633 593 558 527 500 47 6 455 435 417 401 386 37 2 359 347 33.6 325 31.5 30.6 29.7 28.9 28,1 27.3 26.6
55 683 635 504 560 529 502 478 456 437 419 402 387 373 36.0 348 33,7 327 31.7 30.7 29.8 29.0 28.2 27.4 26.7
156 685 637 596 561 531 50 4 48 0 458 438 420 40 4 389 375 36.2 350 33.8 32.8 31.8 30.8 30.0 29.1 28.3 27.6 26.8
157 687 639 598 563 532 505 48 1 460 440 422 405 390 37 6 36.3 35.1 34.0 329 31.9 31.0 30.1 29.2 28.4 27.7 26.9
158 689 641 600 565 534 507 48 3 46 1 44 1 423 407 392 378 365 353 341 331 32.1 31.1 30.2 29.4 28.6 27.8 27.1
159 691 643 602 567 536 509 48 4 463 443 425 408 393 379 36.6 354 34.3 332 32.2 31.2 30.3 29.5 28,7 27.9 27.2
160 593 645 604 568 538 510 48 6 46 4 44 4 42 6 410 395 38 1 36.8 355 34.4 33.3 32.3 31.4 30.5 29.6 28.8 28.1 27.3
16 1 695 647 606 570 539 512 488 466 44 6 428 411 396 382 36.9 357 345 335 32.4 315 30.6 29.8 28,9 28.2 27.4
162 697 649 607 572 541 514 48 9 467 448 429 413 398 383 37.0 358 347 33.6 32,6 31.6 30.7 29.9 29,1 28.3 27.6
163 699 650 609 574 543 515 491 469 44 9 43 1 41 4 399 385 37.2 359 34.8 33,7 32.7 31.8 30.9 30.0 29.2 28.4 27.7
164 701 652 61 1 576 544 517 493 47 1 45 1 432 416 400 386 37.3 36.1 349 33.9 32.8 31.9 31.0 30.1 29.3 28.5 27.8
165 703 654 613 577 546 519 49 4 47 2 452 43 4 417 402 388 37.4 362 351 340 330 32.0 31.1 30.3 29,4 28.7 27.9
160 705 656 615 570 548 520 496 47 4 454 435 419 403 3 9 37.6 36.4 352 341 33.1 32,1 3.2 30.4 29.6 28.8 28.1
167 707 658 61 7 58 1 550 522 497 47 5 455 437 420 405 390 37,7 365 353 343 33.2 32.3 31.4 30.5 29,7 28.9 28.2
168 709 660 618 583 551 524 499 47 7 457 438 422 406 392 37.9 36.6 355 34.4 33.4 32.4 31.5 30.6 29.8 29.0 28.3
169 711 662 620 58 4 553 525 500 47 8 458 44 0 423 408 393 38.0 36.8 356 345 33.5 32.5 31.6 30.8 29,9 20.2 28.4
70 713 664 622 586 555 527 502 480 460 44 1 42 4 409 395 38.1 36.9 357 34.6 33,6 32,7 31.7 30.9 30,1 29.3 28.5
17 715 666 624 588 556 528 504 48 1 461 43 426 410 39 6 38,3 37.0 35,9 34,8 33.7 32.8 3.9 31.0 30.2 29.4 28.7
17 707 667 626 589 558 530 505 48 3 46 3 44 4 42 7 412 397 38.4 37.2 36,0 349 33,9 32.9 32.0 31.1 30,3 29.5 28.3
73 719 6 9 627 591 560 532 50 7 48 4 46 4 44 6 42 9 43 399 385 37.3 36,1 35,0 340 33,0 32.1 31.3 30,4 29.6 28.9
74 721 671 629 593 561 533 508 486 46 6 44 7 430 415 400 38,7 37.4 36,3 352 34,1 332 32.2 3L.4 30,5 29.8 29.0
75 723 673 631 55 563 535 510 47 467 448 432 416 40 1 38,8 37.§ 36,4 353 343 33,3 32.4 315 30,7 29.9 29.1
17 724 675 633 596 564 536 51 1 489 468 450 433 417 40 3 38,9 37.7 36,5 354 34,4 33.4 32.5 316 30.8 30.0 29.3
77 726 677 634 598 566 538 513 490 47 0 45 1 43 4 419 40 4 39.1 37.8 36,6 35,5 345 33,5 32.6 31.7 30.9 30.1 29.4
73 728 678 636 600 568 540 51 4 492 47 1 453 43 6 420 406 39,2 37.9 36,8 35,7 34,6 33,7 32,7 31.9 31.0 30.2 29.5
79 730 680 638 601 569 541 516 493 47 3 454 437 42 1 407 393 381 369 358 34,8 338 32,9 32,0 31,2 30.4 29.6
30 732 682 640 603 57 1 543 517 495 474 456 439 423 408 39.5 38.2 37,0 359 34,9 33,9 33,0 32,1 3L.3 30.5 29,7
181 734 684 641 605 573 544 519 496 47 6 457 440 42 4 40 39.6 383 37.2 36,1 350 34,0 33,1 32.2 31,4 30.6 29.8
18 36 686 643 606 5714 546 520 498 477 458 44 1 425 4 1 39,7 385 373 36.2 35,1 342 332 323 31,5 30.7 30.0
83 .38 687 645 608 576 547 522 499 47 9 460 443 47 412 399 386 37,4 36.3 353 34,3 33.4 32.5 31,6 30.8 30.1
134 "40 689 646 610 571 509 523 501 4 0 46 1 44 4 423 41 4 40.0 387 37,5 36,4 35,4 34,4 33,5 32.6 31,8 31.0 30.,2
B5 749 691 648 611 59 550 525 502 481 463 445 430 415 40,1 38.9 37,7 36,6 35,5 34,5 33,6 32,7 31,9 3L.1 30,3
130 743 693 650 613 580 5 2 526 504 48 3 46 4 447 43 1 416 40,3 39.0 37,8 36,7 35,6 34,6 33,7 32,8 32.0 3L.2 30,4
187 745 695 652 614 582 553 528 505 48 4 465 448 43 2 418 40,4 39.1 37.9 36,8 358 34,8 33,8 33,0 32,1 31.3 30,5
8: "47 696 653 616 584 s5 5 529 507 48 6 46 7 450 43 4 41 9 405 39.2 38,1 36,9 35,9 34,9 34,0 33,1 32,2 31.4 30,7
B89 749 698 655 618 585 557 53 1 508 48 7 468 45 1 435 420 40,6 39.4 38,2 37,1 36,0 35,0 34,1 33,2 32.3 31.5 30,8

‘Height = total tree height.
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Table A8. Provincial white spruce site index prediction table atyoung ages.
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Table A8. Provincial white spruce site index prediction table at young ages (continued).

Height

(m) 3 4 5 6
103 56 1 520 484 45 3
10 4 56 4 522 487 45 6
105 5 6 525 48 9 45 8
10 6 56 9 527 49 2 46 1
1007 572 530 49 4 46 3
10 8 57 5 53 2 49 6 46 5
109 577 535 49 9 46 8
11 0 580 537 501 47 0
11 1 582 540 504 47 2
11 2 585 542 506 47 4
1123 588 545 508 477
1 4 50 0 547 511 479
11 5 59 3 550 513 48 1
11 6 59 5 55 2 515 48 3
17 59 8 555 518 48 6
118 600 5 7 520 48 8
119 603 559 522 490
12 0 60 5 56 2 52 4 49 2
12 1 60 8 56 4 52 7 49 4
12 2 61 0 56 6 529 49 6
123 613 59 531 499
12 4 615 571 533 50 1
12 5 618 57 3 536 503
12 6 62 0 57 6 538 505
12 7 62 3 578 540 507
12 8 62 5 58 0 54 2 509
129 627 5 3 544 511
13 0 630 585 547 513
13 1 63 2 587 549 515
13 2 63 4 58 9 55 1 517
13 3 63 7 59 2 553 519
134 639 59 4 555 522
135 64 1 59 6 557 52 4
13 6 64 4 59 8 5 9 52 6
137 646 600 56 1 5238
13 8 64 8 60 3 56 3 530
139 65 1 605 56 6 53 2
14 0 65 3 60 7 56 8 53 4
14 1 655 609 570 535
14 2 65 7 61 1 57 2 537
143 660 613 5 4 539
144 66 2 615 576 541
45 66 4 618 578 543
46 666 620 580 545
147 66 9 622 582 547
14 8 67 1 624 58 4 549
14 9 67 3 626 58 6 55 1
150 67 5 628 588 553
15 1 67 7 630 590 555
15 2 67 9 63 2 59 2 557
15 3 68 2 63 4 59 4 55 9
154 68 4 636 596 560
155 68 6 63 8 59 8 56 2
15 68 8 64 0 59 9 56 4
15 7 69 0 642 60 1 56 6
15 8 69 2 64 4 60 3 56 8
15 9 69 4 64 6 605 570
16 o 69 6 648 60 7 57 2
16 1 69 9 650 60 9 57 3
16 2 70 1 652 611 575
16 3 70 3 65 4 61 3 577
164 705 656 615 579
165 707 658 617 58 1
16 6 709 66 0 61 8 582
16 7 711 66 2 620 58 4
16 8 71 3 66 4 62 2 58 6
169 715 666 624 5838
17 o 717 66 8 626 590
17 1 719 670 628 59 1
17 2 72 1 67 2 630 59 3
17 3 723 67 4 631 595
17 4 725 575 633 597
17 5 727 677 635 598
176 729 679 637 600
17 7 73 1 68 1 63 9 60 2
17 8 73 3 68 3 64 0 60 4
17 9 > 5 68 5 64 2 60 5
18 0 73 7 68 7 64 4 60 7
18 1 739 68 9 64 6 60 9
18 74 1 690 648 610
18 3 74 3 69 2 64 9 612
18 4 745 69 4 65 1 61 4
18 5 74 ¢ 69 ¢ 65 3 61
18 6 748 698 655 617
187 750 700 656 619
88 752 701 658 621
180 754 703 660 ?

*Height = total tree height.
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0.51
0.44
0.41
0.39

21
0. 47
0.40
0.37
0.36

20
0.43
0.37
0.34
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0.33

15 16 17 18 19

14
0.2
0.2
0.1
0.18

13
0.21
0.18
0.17
0.16

12
0.18
0.16
0.15

Site index (m) at 50 years Bhage
0. 14

10
Average annual height growth (m/year) int-vears above 1.3m- Subregions 1to 6 and 12 to 16

Table A9. White spruce average annual height growth in t-years above 1.3 m on different sites.
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number ofyears above 1.3 m (t = number of pith nodes above 1.3 m -0.5, or t = number ofring counts at 1.3 m -0.5). For example, the 6th pith node above 1.3 m corresponds

to a 5.5 year Bhage and at = 5.5 years, a ring count of 10 at 1.3 m corresponds to a 9.5 year Bhage and at = 9.5 years. See Figure 4for an illustration.

*t
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Ring count at 1.3 m above ground

12

10-
Predicted site index (m) at 50 years Bhage - Subregions 1to 6 and 12 to 16

Table A 10. Growth intercept based site index prediction table for white spruce.
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34.8
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37.5
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39.9 40.0 40
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34.6 34.6
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37.0 37.2
38.2 38.4
39.4 396
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36.9
38.1
39.2

34.5
Predicted site index Cm) at 50 years Bhage - Subregion 11

19.7
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23.2
26.1
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21.6
23.2
24.7
26.1

19.8
21.5
23.2
24.7
26.1

19.7
21.5
23.1
24.5
25.9

19.5
21.2
22.8
24.3
25.6

19.1
20.8
22.3
23.8
25.1

18.3
20.0
21.5
22.9
24.2

26.5
32.4
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36.6
37.9
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36.4
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33.7
38.8

33.4
37.7
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28.4
29.7
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32.1
33.3
37.6

37.5
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28.5
29.7
31.0
32.1
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. 37.5
growth intercept, defined as the average annual height growth (m/year) in t-years above 1.3 m. GI = (total height - 1.3)/(ring count at breast height - 0.5).

33.4
Predicted site index (m) at 50 years Bhage - Provincial
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29.7
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30.8
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30.4
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25.8
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?q ?
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25.9
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28.1
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24.0
25.1
26.0
27.0

0.80
0.85
0.90
0.95
1.00
0.55
0.60
0.65
0.70
0.75



28 ForestManagement Research Note

APPENDIX 3.
Algebraical Expressions and Computing Algorithms for Estimating

Site Index Given Height and Breast Height Age

This appendix shows algebraical expressions for calculating site index from model [1]. It also shows several iterative routines for calculating
site index from other height and site index models.

Equation [1] can be written as:

1+&0(SI-1.3)+exp(&IH50+&)i2(S/-1.3r1
[Al] H 1.3+(S/-1.3)-
1+h0(SJ-1.3)+exp(fcl)-(B/iflge+h3)iz (S/-1.3)'1

which can be rearranged into the following form:

[A2]  bO(SI-1.3)3 & [L-bO(H-1.3)]-(S/-1.3)2 + [exp(&IM50+&)"2-(H-1.3)KS/-1.3) - exp(hd)-(BliflgeHB2(H-1.3) = 0

Equation [A2] can be written in the following cubic form:

[A3] ax3+bx2+cx+d = 0
where:

[A4] x =SI-1.3

[A5] a =hbo

[A6] b =1-b0O(H-1.3)
[AT] = exp(b,)-(50 +Hicj)>2-(H-1.3)
[A8] = -exp(bD-(B/mge+b3)i2(H-1.3)

o

o

To solve x in [A3], begin by defining:

A «-Jrg

Substitute [A9] into [A3] gives the following equation:

[A10] y3+3py<7 = 0

where:
[All] y 3ac-b2
9a2
[A12] 2b3-9abc+27a2d

27a3

The discriminant (k) of equation [A10] is:

[AL13] K = q2+4p3

Two different scenarios occur depending on the calculated K value in [A 13]:
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Scenario - 1 Ifthe discriminant k in [A13] is positive (A>0), areal solution fory in [A10] can be expressed by:

[Al4] y = yjrir + Im2

where:

nig » mMViF?  mn- b

Two complex solutions fory in [A10] can be ignored because they are associated with complex numbers. Having the calculatedy value, site
index value is calculated by (via [A4]):

[A16]  s1 = *+13 = y._ +13

3a

where a, b, x andy are expressed in [A5], [A6], [A9] and [Al14], respectively.

Scenario - Il. Ifthe discriminant K is zero or negative (£s0), there are three real solutions fory in [A10]:
y y
[AL17] yx = 2Z3cos| y2 - 2Z3cos® " y3 = 2Z cos-
where:
[A18] Z =1 f 0 =cosl1n.

Consequently, the three site index solutions can be written as follows:

[A19] sI, = *+13 = yr*+1.3 S12 = *2+413 = y2-"+i-3 Slz3 = X3 ~

Based on the coefficients shown in Table 3 and the data ranges for white spruce, it was found that in most circumstances, the discriminant K
inequation [A13] was positive (A>0). The real solution presented in [A16] ofScenario - 1is appropriate when K>0. In the cases where K <0,
it was found that the positive solution SI, in [A19] ofscenario - Il is appropriate.

The above computation for site index given height and Bhage is straightforward in principle. It involves solving * from the cubic polynomial:
ax>bxr+cxtd = 0. However, hand calculations from the given formulas are still clumsy. Initially, the mathematical package MAPLE was used
to draw “solution graphs” and find the exact solution. But because MAPLE requires additional resources and is not readily accessible to most
foresters (it resides in the Departments of Mathematics and Computing Science at University of Alberta), two SAS algorithms are provided
to perform actual computations. One uses the algebraical formulas shown above (Algorithm-I). The other is an iterative procedure (Algorithm
I1). The iterative procedure is more efficient in terms of computations. Therefore, whenever possible, Algorithm-11 should be implemented.

Algorithm -1 fsite index predicted bv algebraically rearranging HIT:

data wvlO;
*An example tree with its total height and breast height age known;
h=20; bhage=80;
BO= 0.044435; Bl= 11.381718; B2= -1.944325; B3= 6.728764;
a=h0;
b=1-b0*(h-1.3);

c= exp(b1)*(50+b3)**b2 - (h-1.3);
d=-exp(bl)*(bhage+b3)**b2*(h-1.3);
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p=(3*a*c-b**2)/(9*a**2);
g=(2*b**3-9*a*b*c+27*a**2*d)/(27*a**3);

if k<=0 then do;
z=sqrt(-p**3);
theta=arcos(—q/(2*2));

yl=2*z**(1/3)*cos((theta )/3);
y2=2*z**(1/3)*cos ((theta+2*3.1415926541/3);
y3=2*z**(1/3)*cos ((theta+4*3.1415926541/3);

xl-yl-b/(3*a);
x2=y2-b/(3*a);
x3=y3-b/(3*a);

sipl=xI+1.3;

sip2=x2+1.3;

sSip3=x3+1.3;
end;

if k>0 then do;
ml=(-q + sqrt(gq**2 + 4*p**3))/2;
m2=(-q - sqrt@**2 + 4*p**3))/2;
if ml<O then mil- Cmb)*> (/3);
if mI>=0 then mil- (mD)**(1/3);
if m2<0 then m21- (-m2)** (W/3) ;
if m2>=0 then m21l= ( m2)**(1/3);
y=ml1+m21;
x=y-b/(3*a);
si -x+1.3;

end;

keep bhage h k sipl sip2 sip3 si;

proc print;

RUN;

m'Here are the printed results for the example;

OBS BHAGE H K SIP1 SIP2 SIP3 SI
1 80 20 51193990.64 13.1261

Algorithm -IT (site index predicted bv iterations?:

data wiO;
*An example tree with its total height and breast height age known;

h=20; bhage=80;
BO= 0.044435; BI- 11.381718; B—= -1.944325; B3= 6.728764;

si0=10;

do until(@bs(si0-sil1)<0.00000001);

xI- @+bO0*(si10-1.3)+exp(bl +b2*log(bhage+b3)
x2= (@L+bO*(siO-1.3)+exp®l +b2*1og(50 +b3)

log(si0-1.3))) ;
log(si0-1.3))) ;

sil=1.3+(h-1.3)*x1/x2;
siO=(i0+sil)/2;

end;

si=sil;
keep bhage h SI;
proc print;
RUN;

*Here are the printed results for the example;

OBS BHAGE H S1
1 80 20 13.1261

As expected, calculated site index values from Algorithm-1 and Algorithm-11 are identical (SI = 13.1261 m). The logic embedded in Algorithm-
Il has been applied to other height and site index models (Huang 1994), and is applicable to most height and site index models (or other types
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of models) that require iterations. For instance, to solve Sl from equation [3] in Table 1, the above X, and x2expressions are replaced by:

xI= (I+exp(bl +b2*log(bhage+b3) +b4*log(siO-1.3)))
x2= (1l+exp(bl +b2*1og(50 +b3) +b4*log (si.0-1.3)))

Similarly, to solve site index from the constrained Monserud (1984)’s function (see Alberta Forest Service 1985), the x, and x2become:

xI= (I+exp(bl +b2*log(bhage) +b3*log(siO-1.3)))
x2= (l+exp(bl +b2*l1og(50 ) +b3*log(si0-1.3)))

Algorithms for site index prediction from other height and site index models can be written in a similar manner. Even in cases where iterations
are unnecessary, Algorithm-11 can still be used to achieve computation efficiency. As an example, site index can be solved algebraically from

model [2] without using an iterative routine, by rearranging [2] to:

I+exp(b1)-(50+fc3)iy (SI1-1.3)
[A20] H 1.3+(SI-1.3)-

1 +exp(bl)-(Bhage+b3)b2 (SI-1.3)

Equation [A20] can be rearranged further to a quadratic polynomial in the form of ax*+bx+c = 0:

[A21] (s1-1.3)2 + [exp(&D) (50+HB)fi-(H-1.3)]-(S/-1.3) - exp(\)-(Bhage*b”r-(H-1.3) = 0

The solution for site index Sl in [A21] is:

o
I

expffcj )»(50+b3f 2-H +1.3
[A22] SI = 1.3+ 4c where:

o
|

-exp(bl)-(Bhage+b3)b2-(H-1.3)

By defining x, and x2in the following forms, Algorithm-Il can be used to increase the efficiency of site index computation from [2]:

xI= @+ exp(bl +b2*log(bhage+b3) - log(siO-1.3)))
x2= (1+ exp(bl +b2*log(50 +3) - log(siO-1.3)))

For model [4] in Table 1, the x, and x2expressions can be defined as:

xI= @+ exp(bl +b2*log(bhage+b3) +b4*log(bhage+cy»~2 - log(siO-1.3)))
x2= (1+ exp(bl +b2*1og(50 +b3) +b4*1og(50 +c)**2 - log(siO-1.3)))

Site index can also be solved algebraically from [4], by rearranging [4] to (note that: exp(alnx) =x a and exp(alnV) = x alne):

1 +exp(F1)(50+&3)(2(50+c) Mnb0*+ (SJ-1.3)
[A23] H = 1.3+(SJ-1.3)
1+exp(bl)-(Bhage+bd >(Bhage+c)bilmgms tc)/ (SI-1.3)

Equation [A23] can be rearranged further to a quadratic polynomial in the form ofax2+bx+c = 0:

[A24] (S/-1.3)2 + [exp(fol)-(50-h3)i2(50+c)i NS0 c>(H-1.3)]-(S/-1.3)

- exp(bJiBhage+bj’HBhage+c)biHBhas'tc\H -1.3) = 0

The solution for Sl in equation [A24] is:

o
|

= exp(F1)-(50+b3)bl-(50 +¢)idnZ0tc)- H+1.3
[A25] SI = 1.3+ where:

o
|

-exp(bi)-(Bhage+b3)I'2(Bhage+c)I In(BImgerc)-(H-1.3)

For every model shown in Table 1that requires numerical procedures for site index prediction, an iterative routine was written (in SAS) and
is available to users if requested.
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