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Multi-Biomass Model of Schima superba and
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Abstract: In order to accurately measure and monitor the biomass of Schima superba and accurately assess its eco-
logical functions such as carbon-sinking capacity and ecological benefits , by the measuring data of 160 sample trees,
the biomass model Schima superba was established based on nonlinear least squares method with 15 kinds of model
structure ,and the DBH( D) ,tree height( H) , crown width( Cw) and crown length ( Cl) were used as the variables.
The heteroscedasticity of model was eliminated by using 1//(x)* and 1/f(x)"° as weight functions respectively , and
the optimal biomass model was selected after comparing and analyzing each fitting. The results showed that the bio-
mass model fitting effect of each component is approximately the equivalence by using the same model structure. The
order of the model fitting effect and contribution degree of each variable to each component biomass model is from
large to small, D>H>CI>Cw ( where the variable H and Cl have similar effects). With the more variables of the func-
tional mode ,the model fitting effect is gradually improve, the improvement effect from the unary function to the bi-
nary function model is the obvious,and the effect of the binary function to the function of several variables model is

not significant. Therefore , the binary model W=aD"' H" in practical applications was recommanded. The overall fit-
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ting effect and estimation accuracy of the model , which is used 1/f(x)"® as the weight function to eliminate the het-

eroscedasticity , are better than the model unresolved heteroscedasticity or using 1/f(x)” as the weight function. This

means that 1/f(x)",as a general weight function ,is more applicable, but further research need be done for the spe-

cific value of n.
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Tab. 1  Overview of biomass data in various parts of Schima superba
I H f/ME FBRE ¥ife PR E) RE %
W42/ cm 5.50 52.30 22.01 8.75 39.73
R 5/ m 4.30 25.00 18.21 4.37 24. 02
5/ m 1.10 18. 00 8.94 5.07 56.75
SEK/m 1.10 18.50 9.73 4.90 50. 35
T Y/ ke 3.53 1 076.77 234.78 191. 85 81.72
Wz A= i/ kg 0.49 94.94 22.86 17. 40 76.10
A AE o kg 1.47 335. 65 79. 45 61.38 77.26
WA i/ kg 0.78 50. 49 15.78 9.89 62. 68
H_E AW kg 6.27 1557.85 352.87 280. 36 79. 45
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Tab.2 The various structures of biomass model
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Tab. 3  The model fitting results of aboveground biomass of Schima superba

FEEAY [RIIE 23 SR =7

e a b, b, b, b, R SEE TRE MSE MPE ~ MPSE
1 0.773  1.940 0.892  92.73  -0.947 -6.85  4.10  25.89
2 0.019  3.313 0.437 211.74 1.246  6.78  9.37  49.50
3 136.758  0.457 0.151 259.95 -0.657 -3.09 11.50  59.15
4 117.404  0.503 0.146 260.76  -0.427 -2.31 11.54  59.63
5 0.026 1.878  1.195 0.960  56.39 0. 209 1.75  2.49 15.79
6 0.481  1.922  0.250 0.928 75.63 -1.169 -7.12  3.35 17.68
7 0.326  1.929  0.399 0.968  50.08 -0.690 -5.39  2.22 15. 58
8 0.017  3.401 —0.054 0.439  211.39 1.264  7.33  9.35  50.10
9 0.012  3.570 -0.111 0.441  210.91 1.248  8.48  9.33  50.69
10 119.414  0.257  0.255 0.164 257.92  -0.899 -4.20 11.41 58.18
11 0.020 1.937  1.094  0.172 0.979  40.91 0.550  5.24  1.81 15.05
12 0.074 1.86  0.636  0.261 0.980  40.04 -0.224 —1.83 1.77 11.53
13 0.287 1.944  0.08  0.351 0.972  46.99 -0.609 -4.75  2.08 14.05
14  0.012 3.571  0.002 -0.113 0.441  210.91 1.249  8.50  9.33  50.69
15 0.046 1.931 0.734  0.112  0.182  0.98  33.03 0. 144 1.13 1. 46 10. 88
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Tab. 4 The model fitting results of trunk biomass of Schima superba

Y B R E 2

Y a b, b, b, b, R’ SEE TRE MSE MPE MPSE
1 0. 068 1. 848 0. 888 5.86 -0.913 -6.380  4.002 68.7
2 0. 009 3.437 0.428  146.02 1.412 7.618  9.711 127.4
3 91. 086 0. 456 0.143 178.73 -0.670 -3.150 11.886 119.0
4 77.748 0.505 0.139 179.11 -0.448 -2.410 11.911 109. 5
5 0.013 1. 947 1.219 0.962  37.41 0. 197 1.558  2.488 13.0
6 0. 266 1.982 0.245 0.927  52.02 -1.261 -7.777  3.459 70.0
7 0.174 1.991 0. 406 0.969  33.85 -0.733  -5.865  2.251 40.3
8 0. 008 3.538  -0.054 0.429 145.84 -0.89%4 5.965  9.699 130. 1
9 0. 005 3.715  -0.121 0.433 145.38 1. 398 9.462  9.668 134.4
10 79.255 0.251 0.262 0.156 177.36 -0.919  -4.297 11.795 129.6
11 0.010 2. 006 1. 133 0. 169 0.980  27.17 0. 547 5.260  1.807 32.7
12 0.037 1. 961 0. 663 0. 261 0.981 26.51 -0.244 -2.105 1.763 8.5
13 0. 154 2. 006 0. 080 0. 361 0.972 32.04 -0.661 -5.269 2.131 34.3
14 0. 005 3.710 -0.009 -0.113 0.433 145.38 1.397 9.392  9.668 134.5
15 0.022 1.997 0.769 0.110 0.182 0.987  21.88 0.132 0.987  1.455 1.0

x5 AAOKMEENERIYPSER
Tab.5 The model fitting results of bark biomass of Schima superba

ey BEIZ K Gitdates

FAY a b, b, b, b, R SEE TRE MSE MPE MPSE
1 0. 068 1. 848 0. 888 5.86 -0.913  -6.380  4.002 25.5
2 0.002 3.136 0.451 12.97 1.014 5.419  8.859 46.6
3 8. 843 0.458 0. 164 16. 00 -0.638 -3.009 10.929 56.9
4 7. 662 0. 500 0. 156 16.08 -0.396 -2.151 10.984 57.5
5 0.003 1.772 1. 159 0. 956 3.67 0.170 1.426  2.504 15.5
6 0.042 1.828 0.258 0.929 4.65 -1.077  -6.477  3.177 17.1
7 0.030 1.832 0.389 0. 967 3.18 -0.675 -5.058 2.174 15.3
8 0. 002 3.200 -0.037 0. 452 12.96 1.033 5.817  8.851 47.0
9 0. 009 2.555 -0.032 0.515 6.93 0. 436 2.836  6.860 37.0
10 7.765 0. 266 0.244 0.178 15. 88 -0.868 -4.065 10.842 56.0
11 0.002 1. 830 1.035 0. 177 0.977 2.65 0.492 4.496  1.807 14.5
12 0. 008 1.796 0. 596 0.261 0.978 2.62 -0.247 -1.912  1.787 11.5
13 0. 026 1. 849 0. 095 0.334 0.972 2.94 -0.581 -4.389  2.006 13.6
14 0. 001 3.368 0.019 -0.113 0. 455 12.93 1. 035 6.934  8.829 47.5
15 0. 005 1.828 0. 682 0.116 0. 180 0.985 2.15 0. 108 0.789  1.467 10.7

®6 AREMBEENMERBMSER
Tab. 6 The model fitting results of branch biomass of Schima superba

Y FREIIZHL GiitHats

e a b, b, b, b, R SEE TRE MSE MPE  MPSE
1 0.215 1. 876 0. 889 20.57 -0.981 -6.880  4.042 25.8
2 0. 006 3.201 0. 448 45.91 1.072 5.490  9.023 47.4
3 30. 669 0. 458 0. 160 56.60  -0.648 -3.056 11.123 57.8
4 26. 500 0.502 0.153 56.85  -0.407 -2.212 11.173 58.4
5 0. 008 1. 804 1. 174 0.958 12.73 0.118 0.862  2.501 15.1
6 0.132 1. 857 0.256 0.929 16.45 -1.164 -7.081  3.233 17.4
7 0.093 1. 862 0.393 0. 967 11.16  -0.738 -5.598 2.194 15.6
8 0. 005 3.272 -0.042 0. 449 45. 86 1. 090 5.913 9.013 47.9
9 0. 004 3.438 -0.102 0.451 45.75 1. 084 6.949  8.990 48.4
10 26.8% 0.264 0.247 0.174 56.15  -0.883 -4.133 11.035 56.9
11 0. 006 1. 863 1. 056 0.176 0.978 9.17 0. 447 3.992  1.802 14.0
12 0.023 1. 826 0.613 0.261 0.978 9.08 -0.300 -2.437 1.784 11.5
13 0. 081 1. 878 0. 093 0.339 0.972 10.35 -0.649 -4.956  2.033 14.0
14 0. 004 3.444 0.015 -0.115 0. 452 45.74 1. 086 7.034  8.990 48.4
15 0.014 1. 860 0.704 0.116 0.179 0.985 7.44 0. 061 0.296  1.463 10.4
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Tab. 7 The model fitting results of leaves biomass of Schima superba

Y RIS H GEiTatn

FAy a b, b, b, b, R’ SEE TRE MSE MPE MPSE
1 0. 160 1.470 0. 860 3.73 -0.703 -4.276  3.687 23.4
2 0.011 2.482 0.514 6. 94 0.415 2.454  6.8064 36.7
3 6. 161 0.453 0.232 8.72 -0.534 -2.532  8.628 46.9
4 5.513 0. 481 0.210 8.85 -0.271 -1.510  8.755 48.2
5 0.012 1.339 1. 024 0.933 2.57 0.072 0.807 2.543 14.9
6 0. 097 1.439 0. 281 0.930 2. 64 -0.696 -3.909  2.608 14.9
7 0. 080 1.439 0.357 0.956 2.08 -0.529 -3.364  2.060 13.7
8 0.012 2.427 0. 030 0.515 6.93 0.389 2.129  6.858 36.4
9 0. 001 3.361 -0.097 0. 455 12.93 1.033 6.835  8.830 47.6
10 5.494 0.288 0.212 0.248 8.63 -0.716  -3.360  8.541 46.3
11 0.013 1.395 0.795 0. 196 0. 966 1.83 0.283 2.289  1.806 12.8
12 0.030 1.389 0. 450 0.263 0. 965 1.87 -0.257 -1.581 1. 849 11.3
13 0.070 1.452 0. 130 0.273 0. 968 1.79 -0.413 -2.718 1.773 11.7
14 0. 009 2.557 0.078  -0.094 0.518 6.91 0.436 2.874  6.837 36.7
15 0.023 1.412 0. 480 0.132 0.174 0.977 1.52 0. 004 0. 023 1. 501 10.2
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Tab. 8 The different weight functions to the results of eliminated heterovariance in above-ground biomass model

F R BIRISHL SR LD
Y a b, b, b, b, R SEE TRE MSE ~ MPE  MPSE
1 0.773  1.940 0.892 92.730 -0.947 -6.85 4.10  25.89
1 1/f(x)? 0.026  2.453 0.869 102.278 -1.655 -0.31 4.53  26.98
1/f(x)"®  0.387 2.148 0.881 97.231 -0.489 -1.26 4.30  26.66
1 0.026 1.878 1.195 0.960 56.387 0.209 1.75 2.49 15.79
5 1/f(x)? 0.029 1.704 1.346 0.952 61.861 1.757  0.02 2.74  14.31
1/f(x)"® 0.023 1.738 1.39%4 0.955 59.644 0.448  0.45 2.64  14.45
1 0.326  1.929  0.399 0.968 50.085 -0.690 -5.39 2,22 15.58
7 1/f(x)? 0.161 2.117  0.439 0.957 58.360 -1.258 -0.10 2.58 15.58
1/f(x)"®  0.188 2.077  0.425 0.963 54.408 -0.404 -0.73 2.41 15.44
1 0.074 1.896 0.636 0.261 0.980 40.037 -0.224 -1.83 1.77 11.53
12 1/f(x)? 0.044 1.816 0.908 0.249 0.976 43.387 -0.303 -0.88 1.92 11.50
1/f(x)"® 0.043 1.851 0.876 0.249 0.978 42.243 0.110 0.13 1.87 11.65
1 0.046 1.931 0.734 0.112 0.182 0.986 33.030 0.144 1.13 1.46  10.88
15 1/f(x)? 0.054 1.790 0.801 0.202 0.139 0.976 44.143 1.359  0.00 1.95  10.68
1/f(x)"®  0.049 1.846 0.782 0.179 0.150 0.982 38.063 0.329  0.09 1.68  10.51

T PR Fondmle, FEERR,

F9 FEANEHX y=aD" EHRBEFHEHERER

Tab.9 The different weight function to the results of eliminated heterovariance in y=aD" structural model

Hoy K (L BIVE % SeitHER
i E a b, R SEE TRE MSE MPE MPSE
b 1 0.773 1. 940 0. 892 92.73 -0.95 -6.85 4.10 25. 89
oy 1/f(x)? 0.026 2. 453 0. 869 102. 28 -1.65 -0.31 4.53 26.98
1/f(x)"° 0.387 2.148 0. 881 97.23 -0. 49 -1.26 4.30 26. 66
1 0. 068 1.848 0. 888 5. 86 -0.91 -6.38 4.00 25.45
F#F 1/f(x)? 0.028 2.114 0. 866 6. 41 -1.51 -0.28 4.38 26. 45
1/f(x)"® 0. 035 2.047 0.878 6.13 -0. 45 -1.13 4.18 26.13
1 0. 068 1.848 0. 888 5.86 -0.91 -6.38 4.00 25.45
Wz 1/f(x)? 0.028 2.114 0. 866 6.41 -1.51 -0.28 4.38 26. 45
1/f(x)"° 0. 035 2. 047 0.878 6.13 -0.45 -1.13 4.18 26.13
1 0.215 1. 876 0. 889 20. 57 -0.98 -6. 88 4.04 25.78
LS 1/f(x)? 0. 085 2.161 0. 864 22.75 -1.60 -0.33 4.47 26. 82
1/f(x)"° 0. 106 2. 089 0.878 21.62 -0.47 -1.27 4.25 26. 51
1 0. 160 1. 470 0. 860 3.73 -0.70 -4.28 3.69 23.42
R 1/f(x)? 0. 083 1.672 0. 844 3.94 -0.94 -0.14 3.90 24.13
1/f(x)"° 0. 096 1.625 0. 851 3.84 -0.28 -0. 63 3. 80 23. 88
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The residual distribution of two above-ground biomass models without eliminated heteroclastic
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Fig. 2 The residual distribution of two above-ground biomass models eliminated heteroclastic by using 1/f (x)"°

as a weight function
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Fig. 3 The residual distribution of two above-ground biomass models eliminated heteroclastic by using 1/f (x)>

as a weight function
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Tab. 10 The optimal biomass model for each part of Schima superba
WA (=L 7
YA A L AR
BT i RURER R’ SEE TRE MSE MPE MPSE
— G D 0. 881 97.23 -0.49 -1.26 4.30 26. 66
o R v bl D,Cl 0. 963 54. 41 -0.40 -0.73 2.41 15. 44
EAIw il D,H,Cw,Cl 0. 982 38.06 0.33 0. 09 1.68 10. 51
— G D 0. 878 6.13 -0.45 -1.13 4.18 26.13
T v bl D,H 0. 958 39.71 0.44 0.47 2.49 14. 44
EAw il D,H,Cw,Cl 0. 983 25.32 0.32 0. 09 1.46 10. 51
— G D 0. 878 6.13 -0. 45 -1.13 4.18 26. 13
Bz TOCHER D,Cl 0.961 3. 44 -0.37 -0. 66 2.17 15. 11
EAw il D,H,Cw,Cl 0. 981 2.43 0.28 0. 06 1.47 10. 49
— G D 0. 878 21.62 -0. 47 -1.27 4.25 26. 51
FAL v bl D,H 0.953 13.34 0.34 0.38 2.50 14.33
EAw il D,H,Cw,Cl 0. 982 8.37 0.24 0. 04 1.46 10. 43
— LY D 0. 851 3. 84 -0.28 -0.63 3.80 23. 88
Fnt TR D,Cl 0.952 2.18 -0.22 -0.33 2.06 13.75
EZw il D,H,Cw,Cl 0.973 1.63 0.16 0. 00 1.50 10. 40
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