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Volume Growth Models of Natural Secondary Forests in Danginghe Forest Farm, Northeast China
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Abstract : Sub-compartment inventory data were used for model calibration of volume growth of main forest
types in Danginghe Forest Farm. Richards, Mistcherlich, Logistic, Gompertz,and Schumacher growth equa-
tions were tested and fitting statistics, errors and residual distribution were reported. The results showed
that Richards model was the best volume growth model for birch forest, Quecus mongolica forest, Larix
plantation. Logistic model was the best volume growth model for Larch plantation, natural broad-leaved
forest,nature conifer-broad-leaved mixed forest. Schumacher was the best volume growth model for nature
coniferous forest. These models provided the reference and basis for predicting forest growth in the region
and forest planning.
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Table 1 Stand statistics of six kinds of forest types for model calibration

R Gl FEA KL IS PN IE ] fe/ME FHE bRt 22

£ M Ak Wi/ a 103 61 13 37. 82 18.93
v/(m? « hm~?%) 140 18 62. 54 34,28

N T B bR i/ a 377 87 11 43.33 15. 98
v/(m® + hm ™ ?) 175 8 70. 36 45.50

A i /a 273 62 18 30. 55 12.01
v/(m® « hm2) 134 13 65. 62 55.78

TR b A Ml /a 402 128 32 68. 25 13. 45
v/(m® « hm™?) 185 20 118.15 80. 33

KRt AR i /a 355 108 17 80. 58 22. 65
v/(m® « hm 2) 254 47 128. 94 29. 38

TR EF BR324k M /a 377 112 34 71. 50 37.22
v/(m? « hm™%) 196 84 92.58 39. 46
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Table 2 Statistics on prediction errors and precisions
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Table 3 Fitting statistics and errors of volume growth models for six forest types

BRI LAY 2R
AGhRifEZ) BUhrifE22) ChRifEZE)
P A Ak (D 179. 236(4. 462) 0. 058(0. 034) 6.126(5.467)
(2) 117.594(8. 430) 0. 035(0.015)
3 182.661(11. 364) 108.179(16. 283) 0.250(0. 0241)
4) 159.034(3.728) 0. 082(0. 005) 11. 500(5. 259)
(5) 249.026(33. 627) —25.837(3.126)
T 9% R (D 265.218(1. 084) 0.0755(3.174) 10. 621(0. 088)
(2) 125.357(9. 960) 0. 0467(0.086)
(3) 208. 399(4. 275) 275. 851 (0.065) 0.204 (73.621)
(4 236.941(6. 849) 0. 137(0. 005) 12.082(2. 062)
(5) 279.35(2. 382) —34.270(4. 687)
FEAR M (D 127.176(5. 293) 0.094(0. 005) 20.073(5. 681)
(2) 133.480(16. 238) 0.107(0. 083)
(3) 143.525(3. 149) 105. 326(6. 559) 0.576(0. 0614)
5 146.502(8. 758) 0.117(0. 290) 14.550(8. 623)
(5) 233.944(12.725) —38.591(4.158)
TR A b (D 212.783(11.573) 0. 043(0. 005) 3.792(0.570)
(2) 108. 200(6. 248) 0.012(0.001)
(3) 183.249(4, 411) 377.852(6. 435) 0. 094 (0.005)
4 202. 461(6. 734) 6.112(0. 566) 0.054(0.003)
(5) 372.007(13.467) —52.096(1. 831)
KR EF - H (@D 185.439(1. 682) 0.049(0. 003) 2.242(0.222)
(2) 203. 945(3. 040) 0.024(0.001)
(3) 179. 946(1. 330) 11.393(1. 682) 0. 089(0. 005)
@) 181.494(1. 387) 3.937(0. 338) 0. 065(0.003)
(5) 233.784(2. 559) —23.564(0. 744)
KR IR 2 pKk (D 210. 877(4.591) 0.022(0.002) 1.255€0. 131)
(2 221.649(3. 030) 0.017(0.001)
(3) 197.894(2. 200) 204. 054(0. 363) 0. 039(0. 002)
) 203.053(2. 737) 2.116(0. 143) 0. 030(0. 002)
(5) 257.023(2. 816) —34.906(0. 826)
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Table 4 Test statistics of volume growth model for six forest types
TR Y P R, E, E, E, E, P
HHERR (D 0. 887 3.259 4,455 6. 387 7.685 88. 327
(2) 0.803 5.033 5.568 8.159 10. 920 80.715
(3) 0.858 3. 664 4.711 7.422 10. 028 85.523
(4) 0.819 —4.207 4.978 6.956 8.637 83.922
(5) 0.895 3.348 1.088 6.653 8.576 84.314
AT FE M FA bR e 0.915 —1.271 —2.567 5.044 7.057 90. 770
(2) 0. 880 2.822 3. 645 9. 690 8.248 85.541
(3) 0.933 0.957 1.935 6.572 7.394 91. 246
1) 0.851 —3.148 —4.127 8.918 11. 965 79.590
(5) 0.910 1.663 2.780 7.635 6.866 86.503
FEARMR (D 0. 899 5.443 7.542 15. 445 8. 866 85. 420
(2) 0.853 8.038 9.759 15.739 10. 897 88. 284
(3) 0.877 8.863 8.451 12.339 8.873 90.576
1) 0.790 —9.068 —10.128 6.169 8.870 83.221
(5 0.755 6.915 7.641 10. 936 12.020 80. 739
T 9K b o AR (1 0. 887 0.0719 1.395 10. 577 20. 767 91.725
(2) 0. 801 2.0891 3.203 12. 601 27. 041 82. 229
(3) 0.875 —0.147 —2.556 11. 045 21.003 90. 701
(4) 0.874 —3.155 —5. 256 19. 256 24.019 85. 380
(5) 0.851 —4.925 —5.763 20. 922 27.272 84.236
PN @) 0. 904 —1.037 —2. 466 11.213 14. 805 90. 883
(2) 0. 882 —2.821 —3.860 11.927 16.377 90. 775
(3) 0. 850 —1.441 —2.913 12.179 16.526 92.760
4) 0.897 —1.014 —2.403 11. 501 15. 391 89. 835
(5 0.916 —1. 291 —3.003 10. 564 13. 849 90. 959
KIRE IR AR O 0.901 —1.566 —2.528 5.524 10. 740 87. 280
(2) 0. 889 2.436 2.352 4.967 9.343 80. 367
(3) 0.899 —2.167 —1.232 1.901 9.309 85.574
1) 0.808 —3.343 —3.397 1.941 9.272 87.377
(5) 0.875 1.033 1. 230 5.119 9.411 87.366
x5 TEMriEtRHEAERT 3 AR E 22 EEASI
Table 5 The top three models according the evaluation index \ o : - *L\QA(%
— SRR o I 45 1 20 Vo B4 XoF JIr 36k A5 A 30 47 4G 56
A Wi R E. E, E, E P HE )R LIE H 6 Fh FRARE BT AG 45 7 S7T% L |
AR 5 () &) (D (D (D (D ETHERR AT IR FE AR SR B b A R
oy HRIRENT 9026 LA L, 45 405 B SR L ml 0 A 0 3 %
ATHEMMMA (3D ) 3D (D G ) (3 Bt o [ A BT A Bl 1) 8% 22 A P (&L 1D AT LA
@» @ @D @ D WD BRSSO 5 R e BT ) e B
(G G B B (3 (B
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D (5 (5) (5 1) D Table 6 The test statistic of selected models for six forest types
2 @ 3 B 3 (@D EMEE R E E, E, E, P
KRR (DD (D) (3 1 bk 0.861 3.540 4.573 10.524 12.264 93.385
3 @ B 3 3 (B
@ @ @ @ W @ NTEMFAFK 0.887 —2.822 —3.671  9.266 10.139 91.950
I D FE A bk 0.835 4.986 6.281 15.303 17.637 92.880
D D D A D 6 FORFEM AL 0.828 —2.018 —3.583  9.154 19.784 89.595
@ G 3 @ W (D FKREFIFAL 0,904 —1.517 —3.110 15.208 16.372 91.200
KREFRZH (D G () (3 4 (3 (3 KRG IR AR 0. 874 —1.529 —0.546  4.787  8.836 87.136
3 (D B3 W 3 W . . e
2 3 @ @ (@ Be5 o 45 AR B B A A R AL L3R 7.
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Fig. 1 Residuals distribution of selected models for forest types
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Table 7 Volume growth models for six forest types
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