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Table 1 Summary statistics of sample plots

FEHuFF 5 i AY/m? PR S L /a RESPNANER FE R
Sample plots No. Area Stem number Age span Average neighborhood comparison  Average uniform angle index
1 5050 357 23~28 0.62 0.55
2 40x40 246 10~15 0.53 0.51
3 40x80 696 16~21 0.15 0.53
4 5050 229 11~16 0.22 0.55
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Fig. 1 3rd sample plot before the thining 3D virtual scene simulation
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Fig.2 3rd sample plot after 27% intensity thinning 3D virtual scene simulation



56 Mook B

O %

%33 4%

MAER], it 27% AR KL E] AR rIRE D,
S RRTREIATEE , 4 SREEHBAG-F-29A_PyIg L T
BORMRBERHE IS, AR ARRAR S 4 BRAHSR A
SEPRIRAL T A B AIRES s P340 ROEZ LA
K, RIHGERFAE 0.5 7247, AL TREPLMTIRES; 1E
SRR/ O T, 4 BRI -2 RN RS 1]
FRETAI L, AR B T BRI R BT, UK
TE5HARAT 4 BRARGEAR B384 s Ak TRtz o

K2 27% ERBEEIRERID S AEHS HG0T

Table 2 Statistical analysis of spatial structure parameters
of 27% thinning intensity after thinning

RS P RUBE SR/ # F¥4_Pv
Sample Average uniform Average neighborhood Average
plots No. angle index comparison A_Pv
1 0.53 0.83 0.46
2 0.50 0.86 0.46
3 0.53 0.49 -0.19
4 0.54 0.76 0.40
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Table 3 Amount of thinning caculation of sample plots
FEHS P34 Py [AERBREE/%  TAARETHREL [543 f PR

Sample  Average  Thinning Number of trees ~ Number of trees

plotsNo. 4 _Pv intensity before thinning after thinning
1 0.17 28.7 357 255
2 0.06 27.6 246 178
3 0.20 29 696 494
4 —0.30 24 229 174
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Fig.3 3rd sample plot after improved intensity thinng 3D virtual scene simulation
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Table 4 Statistical analysis of spatial structure parameters
of plots after thinning

BLE  THMRE FRERNLE g py
Average -
Sample Average uniform neighb ﬂg] q Average
plots No. angle index 1ghborhoo A_Pv
comparison
1 0.53 0.28 —0.24
2 0.50 0.51 0
3 0.52 0.71 —0.04
4 0.53 0.46 0.04
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Visual Simulation of Thinning of Chinese Fir Based on Stand Spatial
Vertical Structure Characteristics

ZHU Xin-ran"*, LYU Yong', ZHANG Huai-qing*, ZHANG Jiang', YANG Ting-dong’, ZHANG Hong"*

(1. College of Forestry, Central South University of Forestry and Technology, Changsha 410004, Hunan, China; 2. Research Institute of
Forest Resource Information Techniques, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [Objective] To add stand vertical spatial structure as a parameter into forest structure module of
three-dimensional visualization simulation system to make better use of vertical structure as a parameter in thinning.
[Method] Using the forest structure function module in the forest three-dimensional scene visualization simulation
system, by reading the data of individual trees in Chinese fir sample plot survey table, a kind of vertical space struc-
ture parameter A_Pv; was introduced, the real situation of the plot was simulated in the virtual scene to analyze the
spatial structure parameters of the plot. [Result] The average A_Pv; was closer to 0 than the original thinning intens-
ity after considering the thinning intensity of the vertical structure of the stand. The competition in the plot was more
uniform. The average A Pv; of plot 1 decreased from 0.46 to —0.24, the average A Pv; of plot 2 decreased from 0.46
to 0, the average A Pv; of plot 3 increased from —0.19 to —0.04, and the average A Pv; of plot 4 decreased from 0.40
to 0.04. No significant change was observed for the average angular scale, and all the four plots were randomly dis-
tributed. Among the four plots, the average size ratio decreased significantly except for the plot 3. [Conclusion] The
thinning intensity taking stand vertical structure into consideration can better improve the competition status of the
stand compared with the established thinning intensity specified by the forest management plan, and make the com-
petition within the stand approaching to balance. The forest three-dimensional scene visualization simulation system
can accurately simulate the forest-like immersive scenes and their spatial structure changes after thinning with differ-
ent thinning intensities.

Keywords: thinning; spatial structure; visual simulation
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