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Biomass Model of Cunninghamia lanceolata with Different Growth Potentials

JIANG Peng,PANG Li-xin,SHAO Si-qi, YANG Chong, Zhang Shao-xuan

(Agricultural University of Hebei , Baoding . Hebei 071000, China)

Abstract : In this paper,the mature Cunninghamia lanceolata plantation of state-owned forest farms in Jian-
gle County of Fujian Province was taken as the research object,in which 16 sample plots were established
to extract the basic data. According to the Kraft forest grading and statistical analysis of DBH and tree
height,trees in sample plots were divided into dominant, intermediate, and suppressed trees by different
growth potentials. 1) Models that were used to predict biomass of whole plant and different organs (trunk,
root,leaf,and branch) were established by fitting the actual measured data and different growth potentials.
By using D and DH as independent variables,the Logistic equation and power function of different organs
and whole-plant were simulated. The determination coefficient R* of the model was between 0. 881 to
0.932. 2)Based on the 6 evaluation indicators,such as residual sum of squares,total average relative error,
average relative error,average absolute relative error, Akaike information criterion,and Bayesian informa-
tion criterion, the best model was selected from four models. The best model included 9 power function
models with independent variables of 1 D and 8 DH,6 Logistic models with independent variables of 2 D
and 4 DH.
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Table 1 The basic situation of C. lanceolata in different

growth degree

ENGES N/ 4% /cm B /m
Bl A 136 13.9542. 81 14.41+2.88
A 561 22.25+4.54 21.11+3.49
[T N 108 30. 19+2. 86 26.6542.49
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Table 2 The biomass model and test evaluation in C. lanceolata

PN 18 bR

wE R [r] =455 75 R?
SSE RS/ % E\ /% E./% AIC BIC
T OEEE In(W)=5.609In(D)°518 0. 901 2. 250 0. 065 0. 037 2. 305 8. 826 11. 628
Logistic In(W)=1/(0.068-+0.309X0, 408" ) 0. 882 3.708 0. 205 0.073 2. 952 11.443 14. 245
R In(W)=3.361In(DH)" 57 0. 930 0.118 0.010 0. 002 0.518 4. 306 7.108
Logistic In(W)=1/(0.068-+0. 3410, 617PH ) 0,920 0. 887 0.075 0. 055 1.439 5.527 8. 330
B ORWEE In(W)=2.929In(D)% % 0.916 1.723 0.122 0. 047 2.621 7.916 10.718
Logistic  In(W)=1/(0.079+0. 8990, 333 ) 0. 894 3.337 0.413 0.093 3.912 8. 466 11. 268
FEE In(W)=1.313In(DH)®°7 0.932 0. 009 0.007 0. 000 0.186 3.983 6.786
Logistic  In(W)=1/(0.0794+1. 005X 0, 555" ) 0,925 0.566 0. 145 0.053 1.662 4.421 7.223
M OERE In(W)=1.609In(D)* 183 0.928 0. 985 0.109 0.026 1. 908 6.393 9.196
Logistic In(W)=1/(0.078+2.515X0, 249" ) 0. 904 3.922 0.678 0. 085 4.722 7.634 10. 436
B In(W)=0.495In(DH) "% 0.925 1.076 0.143 0.051 2.321 5. 329 8.131
Logistic In(W)=1/(0.0784+2.838X0. 476"PH) (0,927 0.596 0.161 0. 056 1.795 4. 420 7.222
B OREEE In(W)=1.516In(D)* 55 0.922 1.524 0.195 0.076 2.813 5. 886 8. 689
Logistic In(W)=1/(0.076-+2. 4510, 244D ) 0. 926 0.679 0.091 0.078 2. 067 4. 957 7.759
TEREC In(W)=0.456ln(DH) 676 0. 883 9.530 0.273 0. 370 6.578 18. 882 21. 684
Logistic In(W)=1/(0.076-+2. 58X 0, 477nPH) 0.919 1.624 0. 381 0. 080 2. 980 8. 852 11. 655
2fk R In(W)=5.589In(D)" %2 0. 900 2.558 0.071 0.039 2.363 9. 444 12. 246
Logistic  In(W)=1/(0.066-40. 320, 403"D) 0. 881 4.553 0. 239 0. 089 3. 166 13. 297 16. 100
FRB In(W)=3.284In(DH)" % 0. 930 0.108 0.010 0. 002 0.479 4,287 7.090
Logistic In(W)=1/(0. 06640, 355X 0, 614@H) 0,919 1.133 0. 090 0. 066 1.582 5.995 8. 798

P SSEFR 25 MRS BAHXT iR 22 E A X R 22 5 Es A X %= 22 45 XF { ; AIC : akaike information criterion; BIC: bayesian informa-

tion criterion,
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Table 3 The biomass model and test evaluation in C. lanceolata
LR aN

wE (1] ) A5 7Y R?
SSE RS/ % E /% Ey /% AIC BIC
T HEE In(W)=3.521In(DH)" %! 0.929 0.180 0.019 0.005 0. 740 4,463 6.901
W OEEH In(W)=1.288In(DH)! %5 0.932 0.014 0.015 0.001 0. 300 3.973 6.410
" Logistic In(W)=1/(0.082-F3.402X0, 454"PH ) 0,925 0.656 0. 146 0.215 3.178 5.811 8. 248
Fi  Logistic In(W)=1/(0.083+3.584X0.191") 0. 925 0.721 0.086 0.153 2.977 5.170 7.608
. BERE In(W)=3.496In(DH)" 6% 0.928 0.239 0.022 0.006 0. 846 4. 606 7.044
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Table 4 The biomass model and test evaluation in C. lanceolata
LR aN
wE R [m] 5 462 7 R?
SSE RS/ % E/% Ey/ % AIC BIC
T OEEE In(W)=3.645In(DH)" 626 0. 930 0. 100 0.016 0. 004 0.774 4. 250 5.917
. Logistic In(W)=1/(0.091+0.993X0, 53D 0. 929 0.107 0.102 0.023 1.099 3. 987 5. 654
M ORERE In(W)=1.17In(D)" 9! 0.926 0.582 0.262 0. 087 2.749 4.782 6. 449
K EEE In(W)=1.241In(D)!- 819 0.921 1. 290 0. 444 0.172 4.900 5.468 7.134
k. WREC In(W)=3.64In(DH)" %% 0.929 0.115 0.017 0. 004 0.813 4. 286 5.953
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