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Table 1 Modeling data statistics
W Fh Tree species 4ii1-H: Statistics 19974 20024F 20074 20124F 20174F
Jli4% DBH/cm 10.2+£3.2 13.4£3.9 15.64.2 17.8+4.5 20.415.0
o, #, Pinus massoniana &M= Volume/dm?® 43.7+51.3 83.0£75.0 120.5+92.8 164.3+112.6 228.3+143.1
4:¥) & Biomass/kg 42.8+46.2 79.7+69.1 113.9185.8 154.0£105.1 213.3£134.8
fl 4% DBH/cm 8.242.0 12.1£2.5 14.743.1 17.0£3.5 19.244.1
1B Pinus elliottii ZHHE Volume/dm® 19.2¢13.5 54.530.1 91.1247.6 132.5£66.7 183.7199.6
4: ¥ Biomass/kg 2154128  53.8427.2 85.0+40.9 120.5+56.9 164.385.2
fl 4% DBH/cm 8.8+2.8 11.743.3 13.5¢3.6 15.0£3.7 16.744.1
12 Cunninghamia lanceolata ZEFIE Volume/dm® 33.1+42.4 66.4166.5 93.8+82.6 121.2491.2 159.0£112.7
4= ¥ & Biomass/kg 22.7+25.1 43.0£38.7 59.2+47.9 75.2+52.7 97.2465.0

e BRI bR

Note: The data is average * standard deviation.
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Table 2 Verification data statistics

WFh Tree species 4iit & Statistics 20024 20074 20124 20174
fli4% DBH/cm 9.8+3.5 12.424.0 14.924.6 18.0x5.4
T EFA Pinus massoniana &= Volume/dm?® 37.1243.0 65.6+61.1 102.2+84.9 162.6+120.7
44 Biomass/kg 37.3+39.4 64.0+55.8 97.2+77.9 152.5£111.0
Jli 4% DBH/cm 8.4x1.7 12.122.8 15.413.6 18.8+4.4
AN Pinus elliottii & A Volume/dm® 19.2411.9 54.1+33.5 101.8+56.5 169.1+94.5
41y Biomass/kg 21.2¢11.3 54.1£30.2 94.2+48.6 151.8480.9
Jli4% DBH/cm 8.8+2.6 11.242.9 13.243.2 15.243.3
¥ Cunninghamia lanceolata E & Volume/dm? 29.9426.8 54.7£42.5 81.4157.4 116.1£73.3
4:¥) & Biomass/kg 20.7+16.4 36.0£25.1 51.9+£33.5 72.3t42.4

T BUE T EAR U

Note: The data is average * standard deviation.
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Table 3 Eight model systems
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Table 4 Model fitting evaluation index

M4 DBH

LAY

E# & Volume

Y& Biomass

Models

R? SEElcm  TRE/%  MPE/% R SEE/dm®  TRE/%  MPE/% R SEE/kg  TRE/%  MPEI%
Model 1 0.984 0.77 0.00 0.36 0.985 13.42 -0.54 0.83 0.987 10.97 -0.08 0.79
Model 2  0.985 0.75 0.00 0.35 0.982 14.54 -0.71 0.90 0.985 11.93 -0.27 0.85
Model 3 0.981 0.74 -0.35 0.35 0.986 12.74 -0.90 0.79 0.989 10.32 -0.48 0.74
Model 4  0.981 0.75 -0.20 0.35 0.986 12.67 -0.64 0.78 0.989 10.28 -0.14 0.74
Model 5  0.985 0.74 0.00 0.35 0.986 12.83 -0.11 0.79 0.988 10.84 0.11 0.78
Model 6  0.985 0.74 0.00 0.35 0.986 13.01 -0.12 0.80 0.987 11.02 0.10 0.79
Model 7 0.981 0.74 -0.01 0.35 0.987 12.27 0.15 0.76 0.989 10.26 0.31 0.73
Model 8  0.982 0.73 -0.04 0.34 0.988 12.15 0.00 0.75 0.989 10.17 0.17 0.73
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Table 5 Dummy variable parameters of tree species and competition index parameters

Z¥a Z¥ic
fiit) AR & Parameter a Parameter ¢ b0
Models Dependent variables
1 2 3 1 2 3
J#i4% DBH 58.15 41.57 36.59 — — — —
Model 5 #HE Volume 1827.54 853.40 761.84 2.709 1 2.857 1 2.926 5 —
EY) & Biomass 1892.76 760.24 460.70 2.596 8 2.546 1 2.593 4 —
fi4% DBH 57.97 41.75 36.44 — — — -0.2810
Model 6 #HE Volume 1745.73 836.66 745.45 2.738 6 2.924 5 3.0305 —
‘E¥) & Biomass 1784.94 739.66 447.88 2.6315 2.6152 2.695 1 —

W — RREFERRAGEANSE: 1. 2. 30HRRD RN @A A,
Note: — indicates that there is no such parameter in the equation. 1, 2 and 3 represent Pinus massoniana, Pinus elliottii and Cunninghamia
lanceolata, respectively.

x6 ETSY bHRWIMREZLZMETESH
Table 6 Site quality grade dummy variable parameters based on parameter b classification

~ ZHOMAL A THE
fieit) [ AR Estimated values of dummy variable of parameter b
Models Dependent variables
1 2 3 4 5 6
fig4% DBH 0.007 7 0.0126 0.018 0 0.024 9 0.0353 0.0527
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Growth Models of Stand Volume and Biomass of Coniferous
Species in Guangdong Province

HUANG Jin+jin"?, LIU Xiao-tong"?, ZHANG Yi-ru'?, LI Hai-kui"?

(1. Institute of Forest Resource Information Techniques, Chinese Academy of Forestry, Beijing 100091, China;

2. Key Laboratory of Forest Management and Growth Modelling, National Forestry and

Grassland Administration, Beijing 100091, China)

Abstract: [Objective] To quantitatively characterize the relationship between forest volume as well as bio-
mass and stand age for predicting forest volume and biomass in the future. [Methods] Based on the forest
inventory data with five times of Pinus massoniana, Pinus elliottii and Cunninghamia lanceolata in Guang-
dong, the stand volume and biomass growth models were established by constructing the relationship
between the average DBH and stand age, which was developed with 8 forms, respectively, including
growth potential and grow rate classifications, developing models with competition or not, and developing
models separately or simultaneously. [Result] (1) The determination coefficients of the eight model sys-
tems were more than 0.980. The mean prediction errors (MPE) were within £1%. The total relative errors
were within £0.5%. Comprehensively considering the goodness of fit and prediction accuracy of each mod-
el, the separate model based on the classification of parameter related to growth rate without considering
competition was the best. Moreover, model with competition did not significantly improve the model per-
formance. (2) The gap of MPE values of the best stand volume model and worst model was 10.36%, and
the gap of biomass model was 10.22%, which indicated that the models were suitable. Besides, the MPE
values from the second and third period data were larger than the first and the last period data.
(3) The growth potential of Pinus massoniana was the largest, by contrast that of Cunninghamia lanceol-
ata was the smallest. The growth models of Cunninghamia lanceolata were better than those of Pinus
massoniana and Pinus elliottii. (4) The higher the site quality was, the greater the maximum growth was,
and the time of trees growing to the maximum growth in the higher site quality stands was shorter. In addi-
tion, in the same quality site, the growth of Pinus massoniana was the largest, followed by Pinus elliottii,
Cunninghamia lanceolata. [Conclusion] The volume and biomass models including parameters with
growth classification and stand characteristics depicts the effects of site quality on forest growth in Guang-
dong, which provides methodological support for accurately estimating carbon storage, and also provides a
reference for the construction of stand growth models in other regions.

Keywords: growth model; volume; biomass; competition; classification; Guangdong
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