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Site Index Simulation for Quercus variabilis Natural Secondary Forest in
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Abstract; The paper designed the site index table for Quercus variabilis natural secondary forest in the Fu-
niu Mountainous area in order to lay the foundation for the later management and protection of the forest.
According to the survey data of 120 sample plots and the analytical data of 180 average dominant trees,and
based on artificial neural network (ANN) modeling technique, the ANN model of the dominant tree aver-
age height was established. The fitting precision of the model was 98. 66 %. The ANN growth model of the
dominant tree average height was selected as oriented curve,and the age of these trees was about 40 years.
The site index table was established depending on the relationship of the dominant tree average height and
the site index. The test precision was 96. 67 % through test of falling point with the data from 60 sample
plots which were not used to build the growth model. The results indicated that it was simple to establish
the site index model of ANN,which had promising precision and better application potential.
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Table 1  The statistics for D-H of sample plots

A4l /a ¥ b AL FEHME/em RS /m
L Pk (<<20) 51 6.8~15.0 7.2~12.8
PR AR (21~40) 102 5.7~21.4 4.9~13.7
SRR (41~50) 17 10.8~20.7 11.7~19.6
LMK (51~60) 6 14.6~20.9 15.2~22. 4
AR (C>61) 4 28.9~36.8 18.7~27.8
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Table 2 The statistics for feature of analytical trees

BB /a e BT AR B DL A2 8 /m
5 180 2.5
10 180 5.4
15 178 7.8
20 175 9.5
25 160 10.9
30 156 12.0
35 140 12.8
40 90 13.5
45 75 14.6
50 48 15.8
55 51 16.7
60 30 17.5
65 18 19.6
70 12 20.4
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Fig. 1 The figure for frequency of Quercus variabilis
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Table 3 Table for the relative diameter and accumulative trees of

Quercus variabilis sample plots(Dy=13.5 cm)

BB BETR

MXTERZE R L ST S

/em /cm
5 5.5 0.407 4 4 0.0028  0.0028
6 6.5 0.481 5 5 0.0355  0.0383
7 7.5 0.555 6 10 0.0709  0.109 2
8 8.5 0.629 6 12 0.0851  0.194 3
9 9.5 0.703 7 10 0.0709  0.2652
10 10.5 0.777 8 14 0.099 3  0.3645
11 11.5 0.8519 10 0.0709  0.435 4
12 12.5 0.925 9 16 0.1135  0.548 9
13 13.5 1.000 0 9 0.0638 0.6127
14 14.5 1.074 0 12 0.0851  0.697 8
15 15.5 1.148 1 6 0.042 3  0.740 1
16 16.5 1.222 2 6 0.042'3  0.782 4
17 17.5 1.296 3 10 0.0709  0.853 3
18 18.5 1.370 4 3 0.0213 0.8746
19 19.5 1. 444 4 4 0.0284  0.9030
20 20. 5 1.518 5 3 0.0213  0.924 3
21 21.5 1.592 6 1 0.007 1  0.9314
24 24.5 1.814 8 2 0.0142  0.945 6
28 28.5 2.1111 2 0.0142  0.959 8
30 30.5 2.259 3 1 0.007 1  0.966 9
32 32.5 2.407 4 1 0.0071  0.974 0
&t 141 1.000 0 1.000 0
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Fig. 2 Scatter diagram of Q. variabilis stand age
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Fig. 3 Neural network model of topping height growth
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Table 4 The model structure and analysis of precision

ORI 2k %uf/ﬂiﬁ *H});sénszﬁ igzi%
1221 97. 60 99.71 0.321 01
1:3:1 98. 66 99.937 0.046 343
a4l 99. 38 99.947 0.050 072
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Fig. 6 Fitting result of stand age and the dominate average height
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Fig. 7 The site index cluster of Q. variabilis natural secondary stand

RS BEHRARERMAIEEF (FREER 40 a)
Table 5 The site index table for Q. variabilis natural secondary stand(standard age 40)
AL EL/m
B/ a
8 10 12 14 16 18 20 22

5 1. 50 1.87 2.25 2.62 3.00 3.37 3.75 4.12
10 3. 14 3.93 4.71 5.50 6.29 7.07 7.86 8. 64
15 4.68 5.85 7.02 8.18 9.35 10. 52 11.69 12. 86
20 5.76 7.21 8. 65 10. 09 11.53 12.97 14.41 15. 85
25 6.46 8.08 9.69 11. 31 12.93 14. 54 16. 16 17.77
30 6.97 8.72 10. 46 12. 20 13. 95 15. 69 17. 43 19.18
35 7.46 9.32 11.19 13.05 14.91 16.78 18. 64 20.51
40 8. 00 10. 00 12.00 14. 00 16. 00 18. 00 20. 00 22.00
45 8.62 10. 77 12.93 15.08 17. 24 19. 39 21.55 23.70
50 9.22 11.53 13. 84 16. 14 18. 45 20.75 23.06 25.37
55 9.75 12.19 14.62 17.06 19. 50 21.94 24. 37 26. 81
60 10. 43 13.04 15. 65 18. 26 20. 87 23.48 26.09 28.69
65 11.27 14.08 16. 90 19.72 22.53 25.35 28.16 30. 98
70 12.07 15.08 18. 10 21.12 24,13 27.15 30. 17 33.18
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