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Diameter structural distribution of spruce-fir mixed
forest in Changbai Mountain

ZHANG Meng-tao' ,KANG Xin-gang' ,GUO Wei-wei',
MENG Jing-hui' s YANG Ying-jun®

(1 Key Laboratory for Silviculture and Conservation of Ministry of Education ,Beijing Forestry University ,
Beijing 100083, China;2 Wangqging Forestry Bureau ,Wangqing » Jilin 133200, China)

Abstract: [Objective] This study aimed to choose models for simulating diameter structure of harves-
ted spruce-fir mixed forest in Changbai Mountain. [Method) Based on analysis of 12 spruce-fir permanent
plots in over-cutting forest that had been cut two or three times,negative exponential model, three parame-
ters Weibull model and finite mixed Weibull model were used for fitting diameter distributions of spruce-fir
mixed forest. [Result] The density of tree number was 535 —1 035 trees/hm?®, and the mean DBH was
20.1—23.9 cm. The skewness was positive in all plots. The negative exponential model was suitable for di-
ameter distribution of plots 1 and 7, three parameters Weibull model was suitable for plots 2 and 4, while
finite mixed Weibull model was good for the rest. [Conclusion]JThe inverse J-shaped curves can be better
fitted by negative exponential model, while the irregular distributions can be fitted better by finite mixed
Weibull model.
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Table 1 Basic characteristics of sample plots in the spruce-fir mixed forest in Changbai Mountain.
’ wE b 22 TR W 1 R/
T Hhy 7344 &J;/i2 FHIW42 /e FrifE 2 ‘xKJJ%—"’;UZ Zﬁﬁﬁ /. i i Ji
Sample Number of (Bk « hm—2) Standard Coefficient (m? « hm™?) < .
. Mean DBH . . Skewness Kurtosis
plot trees Density deviation of variation Basal area
1 207 1035 20.5 9.747 0.475 41.71 0. 870 0. 325
2 162 810 21.8 8.509 0. 390 34.79 0.618 0. 546
3 136 680 22.1 8. 568 0. 388 30.02 0. 190 —0.678
4 137 685 23.9 8. 990 0. 376 35.16 0. 355 —0. 287
5 107 535 22.3 9.851 0.442 24.94 0. 147 —1.434
6 111 555 21.5 10. 014 0. 466 24.53 0. 556 —0.668
7 146 730 20. 1 9.197 0.458 27.92 0. 481 —0.834
8 191 955 22.2 8.852 0. 399 42.79 0. 396 —0.475
9 153 765 23.2 9.191 0. 396 37.32 0. 257 —1.042
10 108 540 21.7 8. 407 0. 387 22.93 0. 449 —0.699
11 119 595 22.3 10. 568 0.474 28. 36 0.911 1. 150
12 118 590 22.0 8.736 0. 397 25.93 0.441 —0. 828
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B, &2, =28 Weibull B 5 RE RS
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% JEREIAE 4. 654 ~16. 743, Ti7E 3 4448w
FRAER & Weibull BRI BE ML 3.7.9.12 55 3 4>
T BB IR S B (e) ¥ RT3, 6. Ptk 23 A ith 2k
YA R w1
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Table 2 Model parameters of diameter distribution models for spruce-fir mixed forest in Changbai Mountain.

R ZH FEHl Sample plots
Model  Parameters™ 2 3 4 5 6 7 8 9 10 11 12
15 B A Y ) _ . B
32.821 18.631 13.297 12.266 10.359 14.359 21.246 19.978 11.866 10.962 15.052 11.888
Negative
exponential . . . i
model b 0.049  0.035 0.025 0.024 0.023 0.039 0.042 0.030 0.014 0.026 0.040 0.026
=R a 7 7 7 7 7 7 7 7 7 7 7 7
Weibull # #1
Three b 15.661 17.551 19.111 19.981 19.921 17.431 16.601 18.421 19.991 17.321 18.331 17.451
parameters
Weibull model ¢ 1.277  1.731 1.634 1.829 1.231 1.279 1.180 1.633 1.629 1.631 1.329 1.577
ai 7 7 7 7 7 7 7 7 7 7 7 7
by 5.534 14.537 4.202 6.831 5.798 8.081 2.016 13.363 5.719 6.707 2.445 9,347
a 1.301 1.513 1.378 2.114 1.426 1.371 1.039 1.483 7.822 2.112 2.474 1.864
P a 7 7 7 7 7 7 7 7 7 7 7 7
e
Welbulf“,r;ji by 17.217 19.795 13.842 21.203 24.759 27.321 10.730 25.959 15.491 19.719 18.733 19.301
Finite mixture e 1.565 6.535 5.586 2,427 4.952 4.654 3.248 5.899 1.575 2.463 1.721 16.743
mixed Weibull as _ _ 7 _ _ _ 7 _ 7 _ _ 7
model
bs - —  24.326 @ — — — 24795  —  27.614  — —  28.615
e — — 4.865 — — - 5.044 — 8. 356 — — 8.326
o1 0.286  0.854 0.289 0.219 0.480 0.645 0.238 0.817 0.089 0.317 0.154 0.619
02 - — 0.301 - — - 0. 401 — 0.733 — — 0.174
5 0.14 0.12r
o < 9
£ 0.12¢ 0.10
E 0.10}
% 3 : 0.08 /.
= E 0.08}
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Fig. 1 Fitting results of three diameter distribution models for 1—6 sample plots in

spruce-fir mixed forest in Changbai Mountain

--------- . Negative exponential model;—-----.

Three parameters Weibull model;

. Finite mixed Weibull model
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Fig. 2 Fitting results of three diameter distribution models for 7—12 sample plots in

spruce-fir mixed forest in Changbai Mountain

--------- . Negative exponential model;------. Three parameters Weibull model;

2.2.2 # B HRAKELGERGE DRI LS
B G048 BB 1Y) 7 35 0 25 (Bias) iy {H /N,
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() P B 5K, 1 B 6 48 BSR40 5 ROR 347 45
FAFE A 7 S FEH, X 51 A B R 45 R —
;2 SR = 5 8 Weibull B 5 H % R4
Weibull 581 () 4005 R B 48 T 17 48 B0 AL 5 [m) 4
8 SR, 2 B Weibull 48 P {54354 0. 844 3

. Finite mixed Weibull model
F1°0.857 8. 4R T FRAE 1A Weibull #15 f) F- £ ff 22
(Bias) Fl o BB/ BAURCRTE 45 11 S5 1
ML 4 Z B . = Z 80 Weibull B8 ) Bias,
Rmse Fl y* ¥ fe /0o P {E fe K PRI 0L 20O it
U, HOR M BRAE TR A Weibull #5550, 6 $i8 BOp A4 2% R
R 2% s HOAYRE Mo 35 LA FR E R &5 Weibull #5284 (9 48 5
RORIET 5350 2 Fh AR - AR AY
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Table 3 Test results of three diameter distribution models for 12 plots in spruce-fir mixed forest in Changbai Mountain.

e B4R RO Al =28 Weibull £ 5 FRE IR 4 Weibull 5%
Sample Negative exponential modclp Three parameters Weibull moI()lcl Finite mixed Weibull modclp

plots Bias Rmse b vafuc Bias Rmse x P*vfuc Bias Rmse X P*Vﬁuc
1 —0.330 3.431 11.086  0.961 1 0. 089 2.724 12.278  0.906 2 0. 056 3.115 13.305 0.7155
2 0. 309 4.539 28.353 0.1304 0. 009 2.833 11.320 0.937 6 0.012 2.544 9.294  0.930 6
3 —0.047 3.423 15.392  0.496 1 0. 316 2.708 14.665 0.4758 —0.071 1.961 4.113  0.903 8
4 —0.319 3.669 22.998 0.2889 —0.335 1. 996 2.234  0.9897 —0.037 2.009 8.307 0.9595
5 —0.051 3.019 13.496  0.564 1 0.729 3.096 26.857 0.020 0 —0.057 2.193 6.193 0.6911
6 —0.088 2.829 10.894  0.898 8 0.219 2.659 14.695 0.617 4 —0.280 2.817 6.629 0.948 1
7 —0.049 2.789 7.287 0.949 1 0. 689 2.946 19.108 0.160 9 0.193 2.441 7.953 0.4380
8 —0.109 4. 339 20.053  0.329 8 0.174 2.643 11.232  0.844 3 0.016 3.010 8.024 0.857 8
9 0. 050 3. 839 14.045 0.522 1 0. 348 3.303 15.290 0.358 6 —0.198 2.762 4.275 0.8315

10 —0.119 3.259 16.723  0.403 7 0.139 2.202 11.343 0.727 9 —0.005 2.168 8.309 0.760 5

11 —0. 248 2.723 16.995 0.848 9 0. 050 2.353 16.879  0.815 1 0.012 1.992 14.384 0.810 5

12 —0.084 3.548 18.637 0.287 9 0.184 2.629 14.635 0.478 0 —0.078 2.206 7.691  0.5655

Pl 3 Dy 4% R iy L AR i A A T A DL 4 2R 1Y Bk 22
{H RO T 4% HAR S BB B L5 45251 . 181 3 R

1S RE M. 3 AR Y 5 22 o0 A R SR ) fE A
89 T 2 0 R I B 22 5 Bl BE IR BN B AR Y
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Fig. 3 Residuals of three diameter distribution models for 12 plots in spruce-fir mixed forest in Changbai Mountain

. Negative exponential model ;lll. Three parameters Weibull model ; ==, Finite mixed Weibull model
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