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Coupling relationship between urban forest structure and woody plant species
diversity: a case study of Beijing
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(Research Center for Urban Forestry of Beijing Forestry University, Key Laboratory for Silviculture and
Forest Conservation of Ministry of Education, Beijing 100083, China)

Abstract: [Objective] The coupling mechanism between stand structure and biodiversity is the important
basis to innovate management techniques of plantations on basis of biodiversity conservation and
improvement. However, the status of less research on the relationship between stand structure and woody
plant diversity is the important bottleneck to managing urban forest scientifically. Therefore, taking the

urban forest, which distributed within the sixth ring road in Beijing, as study objectives, and the aim of the

Yr#s B HA: 2024—-12-14 1&[E B H3: 2025-03—24
EEWA: LI X B E (CYSF-1904), #rilt UMM E 2 2415 H (BLX202101).
E—EE: WM. FERFITT W T ARMRET H - Email: 592786830@qq.com  Hihik: 100083 b5 HiHEiE X IE AR 35 T AL mipkdb A2k

BEEE: RS, BUZ. VI 3T RS E o Email: cyxv@bjfu.eduen  Hidik: [7 b
T RIE: http:/j.bjfu.edu.cn; http://journal.bjfu.edu.cn


https://doi.org/10.12171/j.1000-1522.20240434
https://doi.org/10.12171/j.1000-1522.20240434
https://doi.org/10.12171/j.1000-1522.20240434
mailto:592786830@qq.com
mailto:cyxv@bjfu.edu.cn
http://j.bjfu.edu.cn
http://journal.bjfu.edu.cn

42

= N AN

study is to solve the affecting mechanisms of stand structure on woody plant diversity to provide theoretical
supports for scientific establishing and managing urban forest. [Method] Shannon-Wiener index, Margalef
richness, Pielou evenness and Berger-Parker dominance were chosen to characterize the diversity of tree
species composition, and average DBH, average tree height, diameter composition diversity, tree height
composition diversity and stand basal area were chosen to describe the complexity of urban forest structure.
Meanwhile, Pearson method was used to analyze the correlation between stand physical structure and woody
plant composition, and principal component analysis was used to construct complexity indices to
integratedly describe the relationship between stand physical structure and woody plant composition.
Furthermore, the coupling degree between indices of stand physical structure and indices of woody plant
species composition was analyzed. [Result] (1) The species diversity of woody plants increased with the
increase of tree height composition diversity and stand basal area, and decreased with enhancement of tree
size while the influence of diameter composition diversity on woody plant species diversity was not
significant. The higher woody plant species diversity was found in those urban forest stand with more
complex vertical structure. (2) Woody plant diversity was significantly affected by complexity of vertical
structure and complexity of space occupancy, while there was no remarkably relations between complexity
of horizontal structure and complexity of woody plant composition. [Conclusion] Woody plant species
diversity is significantly affected by stand physical structure, and the main factors influencing woody plant
species diversity were tree size and space occupancy, complexity of vertical structure. Thus it is suggested
that enhancing complexity of vertical structure, tree size differentiation of inter- and intro-species and spatial
heterogeneity of stably ecological species groups should be adopted to increase woody plant species
diversity efficiently in establishing and managing urban forest activities, and then to improve the urban
forest stability and integrated ecosystem services.

Key words: urban forests; stand structural complexity; woody plant composition; stand physical structure;

coupling degree
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Tab. 1 Major tree species in sampled urban forest in built-up area in Beijing
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within the Sixth Ring Road in Beijing
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Tab. 2 Statistics of tree species diversity indicators and
stand physical structural indicators of urban forests
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Tab.3 Load matrix of tree species diversity indicators
from principle component analysis
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Tab. 4 Load matrix of forest structural indicators from
principle component analysis
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Tab. 5 Coupling degree between stand physical structure indicators and woody plant species diversity indicators in Beijing
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