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Site index curve estimation of Abies sachalinensis plantation forest
in Hokkaido, Japan
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Table 1 Estimated dominant height (m) between 12 to 24 site index (SI)
Stand age ST 12 SI 14 SI16 SI'18 S120 S122 SI 24
2 0.3 0.3 04 04 04 0.5 0.5
4 0.8 0.9 1.1 1.2 1.3 1.5 1.6
6 1.5 1.7 2.0 2.2 2.5 2.7 3.0
8 23 2.6 3.0 34 3.8 4.2 4.5
10 3.1 3.6 4.1 4.6 5.1 5.6 6.2
12 3.9 4.5 5.2 5.8 6.5 7.1 7.8
14 4.7 5.5 6.3 7.1 7.9 8.6 9.4
16 5.5 6.4 7.3 8.3 9.2 10.1 11.0
18 6.3 7.3 8.4 94 104 11.5 12.5
20 7.0 8.2 9.3 10.5 11.6 12.8 14.0
22 7.7 8.9 10.2 11.5 12.8 14.1 15.3
24 8.3 9.7 11.1 12.5 13.8 15.2 16.6
26 8.9 10.4 11.9 134 14.8 16.3 17.8
28 9.5 11.0 12.6 14.2 15.8 17.3 18.9
30 10.0 11.6 13.3 15.0 16.6 18.3 20.0
32 10.5 12.2 13.9 15.7 17.4 19.2 20.9
34 10.9 12.7 14.5 16.3 18.1 20.0 21.8
36 11.3 13.2 15.1 16.9 18.8 20.7 22.6
38 11.7 13.6 15.5 17.5 194 214 233
40 12.0 14.0 16.0 18.0 20.0 22.0 24.0
42 12.3 14.4 16.4 18.5 20.5 22.6 24.6
44 12.6 14.7 16.8 18.9 21.0 23.1 252
46 12.9 15.0 17.1 19.3 214 23.6 25.7
48 13.1 153 17.4 19.6 21.8 24.0 26.2
50 13.3 15.5 17.7 20.0 22.2 244 26.6
52 13.5 15.7 18.0 20.2 22.5 24.7 27.0
54 13.7 16.0 18.2 20.5 22.8 25.1 27.3
56 13.8 16.1 18.4 20.8 23.1 254 27.7
58 14.0 16.3 18.6 21.0 233 25.6 28.0
60 14.1 16.5 18.8 21.2 23.5 259 28.2
62 14.2 16.6 19.0 214 23.7 26.1 28.5
64 14.3 16.7 19.1 21.5 23.9 26.3 28.7
66 14.4 16.9 19.3 21.7 24.1 26.5 28.9
68 14.5 17.0 194 21.8 24.2 26.6 29.1
70 14.6 17.1 19.5 21.9 244 26.8 29.2
72 14.7 17.1 19.6 22.0 24.5 26.9 29.4
74 14.8 17.2 19.7 22.1 24.6 27.1 29.5
76 14.8 17.3 19.8 22.2 24.7 272 29.6
78 14.9 17.4 19.8 22.3 24.8 27.3 29.8
80 14.9 17.4 19.9 224 24.9 274 29.9
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Fig. 3 Histogram of estimated site index of measured stands
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Table 2 Estimated mean site index of Abies sachalinensis plantation

forest of sub-prefecture in Hokkaido

Code Sub Pref. n mean SI min max SD
1 Ishikari 75 16.51 8.69  25.60 3.27
2 Oshima 187 18.04  10.69  27.69 2.85
3  Hiyama 63 17.86 948 2528 3.16
4 Shiribeshi” 29 18.63 10.53  25.14 3.66
5 Sorachi 176 18.04 9.11 2654 2.66
6  Kamikawa 239 18.74 931  26.89 2.62
7  Rumoi 169 16.51 691  26.60 3.31
8  Souya 97 15.51 6.55  24.61 3.27
9  Okhotsk 249 17.82 893 3094 2.53
10 Tburi 147 17.56 1231  26.04 2.38
11  Hidaka 126 1880  10.73  27.56 3.26
12 Tokachi 137 1859  13.04 37.71 2.97
13 Kushiro 144 17.09 8.61  27.18 3.04
14 Nemuro 59 15.35 7.93  22.08 2.79

Sub Pref.: sub-prefecture; n: number of measured stand; mean SI:
mean site index in each sub-prefecture; max: maximum of site index;

min: minimum of site index; SD: standard deviations

*Because there are not enough data, this is for reference.
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Summary

In Hokkaido, northern Japan, Abies sachalinensis stands have
been maturated recently, and a management system of stand levels
is required. Generally, a stand growth model is based on a tree
height growth model, which is depended on a site condition. The
relationship between the stand growth and the tree height growth
models is explained by site index curve. The site index curves of
various situations are estimated by the relationship between stand
ages and dominant heights. The current site index curves are
estimated using the data set less than 60-years-old stands. In this
study, the data set include between 60- and 89-years-old stands
could be used, and the new site index curves were analyzed to
adapt to old-growth-stands.

To decide the tree growth curves, four non-linear functions were
used: Gompertz function, Logistic function, Mitscherlich function
and Richards function. Richards function was selected for tree
growth curve, and that curve was used as the guide curve of site
index. Based on this guide curve, site index curves of 12, 14, 16,
18, 20, 22, and 24 were calculated. Mean site index of the data set
is 17.5£3.35. The site index curves are used for the application
software of yield prediction in Abies sachalinensis stand in
Hokkaido, Japan. In future, this object should be expected to use
in establishing the stand management planning, in private forests

or Hokkaido government forests.

Key words
Abies sachalinensis, site index curve, tree height growth

curve, Richards function
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