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Study on Diameter Distribution of Oak Secondary Forest Based on
Dummy Variable in Hunan Province

LI Shirong LI Linbing
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Abstract Diameter distribution models have been used to predict the dynamical stand structure, and it is an
essential tool for forest management and conservation. Based on 188 oak secondary forest plots, the applicability
of six density functions were tested using Kolmoglov-Smirnov. The multiple regression model and dummy
variable model of Weibull parameters were constructed separately using parameter prediction method with
stand variables as independent variables, and the prediction accuracy of diameter distribution of the two models
was compared. The results showed that Weibull function was more suitable for fitting oak diameter distribution
(acceptance rate 91.7%). Compared with stepwise regression parameter model, the R’ of dummy variable model of
parameter b and ¢ increased by 0.104 and 0.134 respectively, and the accuracy of diameter distribution prediction
was significantly improved (P = 0.025). In this study, a parameter model was constructed based on dummy
variables of stand types, and it was used to predict the diameter distribution of oak secondary forest with high
prediction accuracy, which can provide reference for the study of diameter distribution of oaks.
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Tab.1 Basic situation of the oak secondary forest plots
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Factor type Index Minimum Maximum Mean Standard deviation
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Tab.2 Expression of the diameter distribution function
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Tab.3 Fitting results of the distribution function
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Distribution function Number of plots Number of pass Rate of acception Rate of reject
IERS R
Normal distribution 133 40 30.1 69.9
XPROERS 51
Lognormal distribution 133 109 82.0 18.0
Weibull 434
Weibull distribution 133 122 91.7 8.3
Gamma 73 Afi
Gamma distribution 133 115 86.5 13.5
Beta 434 Beta distribution 133 101 75.9 24.1
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Tab.4 Parameter statistical characteristics of Weibull distribution function
2R SEEE = . = . Frifi %
Parameter Mean fie/IMH Minimum HR{H Maximum Standard deviation

a 4.960 4.677 6.080 0.149

b 5.503 1.439 19.133 2.906

c 1.171 0.642 2.016 0.246
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Tab.5 Prediction model of Weibull parameter
e g H 7%+ Independent variable TEMFEFR Evaluation index
No. Model 1y D D’ BA N R SSE  RRMSE/%
MI a 4.877 0.067" 0.134  2.684 2.89
M2 b -5.507 1.073" 0.783  18.528 6.86
M3 c 0.861" 0.001" 0.9 x 10 0258 6915 19.69
e * FORRI REUE o =0.05 K- FRASH AR X,
Note: *indicates that the coefficient of the models is statistically significant in the level of & =0.05.
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Tab.6 Fitting results of dummy variable model
. o [i] 5 A% IG5 P bR
75 L Fixed variable Dummy variable Evaluation index
No. Model . .
Int D D BA T1 T2 R SSE RRMSE/%

M4 a 4.877 0.067 0.134 2.684 2.89
M5 b -5.353" 1.079" -0.363" 0.887 12.305 6.03
M6 c 1.264" 0.001" -0.328" -0.163 0.392 4.858 16.51

e * RN RETE 0 =0.05 KV FRAGIHE X

Note: *indicates that the coefficient of the models is statistically significant in the level of & =0.05.
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Tab.7 Comparison of model prediction effect

5 % Regression model  WiAF i Dummy model

Fi8 Model R’ SSE RRMSE/%
T value P value T value P value
[ 945 Regression model 0.736 1.93 28.98 2.359 0.025
W25 A5 Dummy model 0.821 1.45 22.55 -2.359 0.025"

e * FRBAIE ¢ =0.05 KT FBA BEER,

Note: *indicates that the coefficient of the models is statistically significant in the level of a =0.05.
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Note: figure a, and a, are stepwise regression models, b, and b, are dummy variable models.
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Fig.1 Correlation and residual distribution between estimated and observed values
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