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Spatial structure of a Pinus tabulaeformis plantation based on

the Voronoi diagram
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(Precision Forestry Key Laboratory of Beijing, College of Foresiry, Beijing Forestry University, Beijing 100083, China)

Abstract: To quantitatively analyze the characteristics of a forest spatial layout so as to optimize its ecosystem
structure, a Pinus tabulaeformis plantation in Badaling, Beijing was studied. The number of adjacent trees for
each central tree was confirmed using Delaunay triangulation, the Voronoi diagram, and GIS methods. Next, the
forest spatial structural unit was determined with four parameters for each unit being calculated based on the
Voronoi diagram: the aggregation index, the degree of mixing, neighborhood comparison, and the degree of
openness. Then data was collected in each forest spatial structure with informatization. Results showed that cre-
ating a spatial structural unit using the Voronoi diagram was reasonable. The way is different from the method
which fixes the number of the unit sides with 4. The number of adjacent trees was 3—11 with the most common
number being six. Nine kinds of spatial structural units were found with a different number of sides. According
to the statistical results, the parameters of the spatial structure in the study area did not have a normal distri-
bution. Also, the aggregation index of the spatial structure was 1, or a general state of aggregation. Living space
in the forest was sufficient because the average data for the degree of openness was 0.52. Moreover, the average
neighborhood comparison for the whole study area was 0.53 which meant a general state with common competi-
tion even though the competitive ability of P. tabulaeformis was strong. Tree species were unevenly distributed
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with an average mixed degree of 0.25 for Pinus tabulaeformis, the poorest, with other species being better. In
general, isolation of tree species was poor, and stability of the whole forest was weak. [Ch, 6 fig. 3 tab. 23 ref. ]

Key words: forest ecology; Voronoi diagram; plantation; spatial structural parameters; stand spatial structure
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