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Determination Method of Cutting Tree Based on Forest Stand Spatial Structure Optimization

HAO Yue-lan, ZHANG Hui-ru”* , TANG Shou-zheng

(Institute of Forest Resources Information Techniques, CAF, Beijing 100091, China)

Abstract : Based on the 147 trees within the sample plots of natural mixed spruce-fir forest which was loca-
ted in Jingou Forestry Farm administrated by Wangqing Forestry Bureau in Jilin Province, China, this pa-
per compared the outcomes of calculating the spatial structure indices based on Voronoi diagram (VD) and
the outcomes of traditional method in which the number of the nearest neighbor trees was 4 (FT). Uni-
form angle index was taken as the first optimization target, mingling and neighborhood comparison were
adjusted at the same time. Cutting trees were determined according to the spatial structure indices and crit-
ical distance, and the applicability of VD was evaluated. The results showed that mingling and neighbor-
hood comparison calculated based on VD and FT were consistent, both belonged to effective data. Howev-
er, mingling and neighborhood comparison calculated based on FT were lower than the outcomes of the
VD, uniform angle index calculated based on VD differed significantly with those calculated based FT.
Cutting trees determined according to spatial structure indices calculated based on VD and critical distance,
mingling and neighborhood comparison were improved after thinning but uniform angle index was not.
Spatial structure indices calculated based on FT were improved after thinning. Overall, mingling and
neighborhood comparison calculated based on VD were reasonable while the error of uniform angle index

was comparatively large. Therefore, when calculating the uniform angle index based on VD, other indices
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which were used for spatial structure distribution evaluation were needed to confirm the result.

Key words: mingling; neighborhood comparison; uniform angle index; harvested wood; Voronoi diagram
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Table 1  Spatial structure parameters calculated based on 4 trees

WS R RACJE PN WS AR E R A PN
6 0. 50 0. 50 0. 00 16 0.75 1.00 1. 00
7 0. 50 1. 00 0. 25 17 0. 50 1. 00 0. 50
8 0. 50 1. 00 0. 00 18 0.75 0.75 0.75
9 0.25 0. 50 0.75 20 0. 50 0.75 0.25
10 0.25 1. 00 0.25 25 0. 50 1. 00 0. 00
11 0.75 0.75 0.75 28 0.25 0.50 0.25
12 0.50 0.50 0. 50 32 0.50 1.00 0. 00
13 0. 50 1. 00 0. 25 33 1.00 1. 00 1. 00
14 0. 50 0. 50 1. 00
15 0.25 0. 50 0.50 156 0.50 1. 00 1. 00
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Table 2 Spatial structure parameters calculated based on Voronoi diagram

w5 R RCE PN W5 biiDN 3 R KN L
6 0. 83 0. 33 0.00 16 0.71 0. 86 0. 86
7 0. 86 1. 00 0.57 17 0. 60 1. 00 0.40
8 0. 60 1. 00 0. 00 18 1. 00 0. 83 0. 50
9 0. 40 0. 60 0. 60 20 0.67 1. 00 0. 00
10 0.50 1. 00 0. 00 25 0. 86 0. 86 0.71
11 0. 80 0. 60 0. 80 28 0.67 0.67 0. 50
12 1. 00 0.63 0.50 32 0. 86 0.71 0.43
13 0.25 1. 00 0.25 33 0. 40 0. 80 0. 00
14 0.67 0.83 1. 00
15 0.40 0. 80 0. 60 156 0. 40 0. 80 1. 00
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