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Growth and Mortality of Size-class Model for Spruce-Fir Mixed Forests in
Over-cutting Forest Area of Changbai Mountains, Northeast China
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(1. Post-Doctord Science Research Station of Agricultural and Forestry Economics and Management, Beijing Forestry University, Beijing 100083, Ching
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Abstract: The authors studied the data of 4 permanent observation plots of spruce-fir forests in over-cutting forest
area of Changbai Mountains, northeast China. These plots were continuously observed for 12 years from 1978 to
1990. In this paper, using the diameter and periodic annual increment data of main coniferous species, i. e. Pinus
koraiensis, Abies nephrolepic and Picea koraiensis, the transition probability model is established, and the average
increment of diameter grade is predicted. Evaluated with the data of 1990, itis found that the practical application
error of probabilistic nodel is small and the precision is high. The authors analyzed the nortality distribution of each
species among 12 years from 1978 to 1990, the results show that Weibull function is suitable for nodeling uneven-
aged spruce-fir forests.
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SPSS for Windows 13.0 ForStat
1 (Gp) (D)
F F
a b c (0.05)
0.285 2 0.031 0 - 0.000 1 0.783 0.186 98.2 3.06
Gp =a+bD +cD? 0.2512 0.025 6 - 0.000 2 0.846 0.146 79.3 3.03
0.174 2 0.0255 - 0.0005 0.851 0.232 98.5 3.03
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D, D,., T, M a,(t) bi( t) c;( 1) D, D, T, M a(t) b, (t) c;(1)
5 7 6.517 0 0.759 0.241 0 41 43 41.598 0 0.299 0.701 0
7 9 8. 460 0 0.730 0.270 0 43 45 43.554 0 0.277  0.723 0
9 11 10. 403 0 0.702 0.298 0 45 47 45.511 0 0.256 0.744 0
11 13 12.347 0 0.674 0.326 0 47 49 47.469 0 0.234 0.766 0
13 15 14.292 0 0. 646 0.3%4 0 49 51 49.427 0 0.213 0.787 0
15 17 16.238 0 0.619 0.381 0 51 53 51.386 0 0.193 0.807 0
17 19 18.184 0 0.592 0. 408 0 53 55 53.346 0 0.173  0.827 0
19 21 20.131 0 0.566 0.434 0 55 57 55.306 0 0.153 0.847 0
21 23 22.079 0 0.540 0. 460 0 57 59 57.267 0 0.134  0.866 0
23 25 24.028 0 0.514 0.486 0 59 61 59.229 0 0.115 0.885 0
25 27 25.977 0 0.488 0.512 0 61 63 61.192 0 0.096 0.904 0
27 29 27.927 0 0.464 0.536 0 63 65 63.156 0 0.078 0.922 0
29 31 29.878 0 0.439 0.561 0 65 67 65.120 0 0.060  0.940 0
31 33 31.829 0 0.415 0.585 0 67 69 67.085 0 0.043  0.957 0
33 35 33.782 0 0.391 0.609 0 69 71 69.051 0 0.026  0.974 0
35 37 35.735 0 0.367 0.633 0 71 73 71.018 0 0.009  0.984 0.008
37 39 37.688 0 0.344 0. 656 0 - - 72.985 - - - -
39 41 39.643 0 0.322 0.678 0 73 75 74.953 1 - 0.977 0.023
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D, D,., T, M a,(t) bi( t) c;( 1) D, D, T, M a(t) b (t) c;(t)

5 7 6.585 0 0.792 0.208 0 39 a1 39.887 0 0.443  0.557 0

7 9 8.538 0 0.769 0.231 0 41 43 41.853 0 0.426  0.574 0

9 11 10.491 0 0.746 0.254 0 43 45 43.819 0 0.410  0.590 0
11 13 12. 446 0 0.723 0.277 0 45 47 45.786 0 0.393  0.607 0
13 15 14.401 0 0.700 0.300 0 47 49 47.754 0 0.377  0.623 0
15 17 16.357 0 0.678 0.322 0 49 51 49.723 0 0.362  0.638 0
17 19 18.314 0 0.657 0.343 0 51 53 51.693 0 0.346  0.654 0
19 21 20.271 0 0.635 0. 365 0 53 55 53.663 0 0.331  0.669 0
21 23 22.229 0 0.615 0.385 0 55 57 55.634 0 0.317  0.683 0
23 25 24.188 0 0.594 0. 406 0 57 59 57.606 1 0.303  0.697 0
25 27 26.148 0 0.574 0.426 0 59 61 59.579 1 0.289  0.711 0
27 29 28.108 0 0.554 0. 446 0 61 63 61.552 1 0.276  0.724 0
29 31 30.069 0 0.535 0. 465 0 63 65 63.526 1 0.263  0.737 0
31 33 32.031 0 0.516 0.484 0 65 67 65.501 1 0.251  0.749 0
33 35 33.994 0 0.497 0.503 0 67 69 67.477 1 0.238  0.762 0
35 37 35.958 0 0.479 0.521 0 69 71 69. 453 1 0.227  0.773 0
37 39 37.922 0 0.461 0.539 0 71 73 71.430 1 0.215  0.785 0
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D, D,., T, M a,(t) bi( t) c;( 1) D, D, T, M a(t) b (t) c;(t)

5 7 6.665 0 0.832 0. 168 0 39 a1 40.125 0 0.562  0.438 0

7 9 8.621 0 0.810 0.190 0 41 43 42.107 0 0.553  0.447 0

9 11 10.578 0 0.789 0.211 0 43 45 44.090 0 0.545  0.455 0
11 13 12.538 0 0.769 0.231 0 45 47 46.075 0 0.538  0.462 0
13 15 14.498 0 0.749 0. 251 0 47 49 48.062 0 0.531  0.469 0
15 17 16. 460 0 0.730 0.270 0 49 51 50. 051 0 0.525  0.475 0
17 19 18.424 0 0.712 0.288 0 51 53 52.040 0 0.520  0.480 0
19 21 20.389 0 0.695 0.305 0 53 55 54.032 0 0.516  0.484 0
21 23 22.356 0 0.678 0.322 0 55 57 56. 025 0 0.512  0.488 0
23 25 24,324 0 0.662 0.338 0 57 59 58.020 0 0.510  0.490 0
25 27 26.294 0 0.647 0. 353 0 59 61 60.016 0 0.508  0.492 0
27 29 28.265 0 0.632 0. 368 0 61 63 62.014 0 0.507  0.493 0
29 31 30.238 0 0.619 0.381 0 63 65 64.013 0 0.507  0.493 0
31 33 32.212 0 0.606 0.394 0 65 67 66.014 0 0.507  0.493 0
33 35 34.188 0 0.594 0.406 0 67 69 68.017 0 0.508  0.492 0
35 37 36.165 0 0.583 0.417 0 69 71 70.021 0 0.510  0.490 0
37 39 38.144 0 0.572 0.428 0 71 73 72.027 0 0.513  0.487 0
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5
/cm /cm /cm
/cm /cm /cm
6 4,966 4,831 4,671 28 6.146 5.784 5.470 50 7.146 6.554 5.899
5.081 4,925 4,758 30 6.244 5.861 5.525 52 7.228 6.615 5.919
10 5.194 5.018 4,843 32 6.341 5.937 5.576 54 7.309 6.674 5.936
12 5.305 5.109 4,925 34 6.437 6.012 5.624 56 7.388 6.732 5.950
14 5.416 5.198 5.004 36 6.531 6.085 5.670 58 7.465 6.788 5.91
16 5.524 5.286 5.079 38 6.623 6.156 5.712 60 7.541 6.843 5.968
18 5.632 5.373 5.152 40 6.714 6.226 5.751 62 7.615 6.896 5.973
20 5.737 5.458 5.222 42 6.803 6.295 5.787 64 7.688 6.948 5.974
22 5.842 5.542 5.289 44 6.891 6.362 5.819 66 7.760 6.998 5.972
24 5.945 5.624 5.352 46 6.978 6.427 5.849 68 7.830 7.047 5.967
26 6.046 5.704 5.413 48 7.063 6.491 5.876 70 7.898 7.094 5.958
2
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v
R X X5.05
a b ¢ 2.2.2 ,
5,0 22.2357 2.0191 0.992 5.13 26.30 95.74 3
5.0 21.2362 1.9717 0.994 3.66 26.30 96. 25
5.0 23.9037 1.9994 0.989 7.68 26.30 95.92 1
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