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Effects of Different Stand Structure Characteristics of
Urban Green Space on Soil Physical Properties
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Abstract: Scientifically adjusting forest stand structure emerges as a vital approach to addressing soil degradation in
plantation forests within urban green areas. In order to provide a theoretical basis for the rational operation of urban green space,
in this study, artificial pure forests of Pinus tabulaeformis, Ulmus pumila, and Robinia pseudoacacia in the forest park of
Taiyuan city, Shanxi province were selected. The 20 m X 20 m sample plots were established, and soil samples were collected
evenly at 5-meter intervals. The stand structure parameters including the number of trees and the average DBH(Diameter at
Breast Height) of adjacent trees at various radii from the soil sampling point were calculated based on the positioning of standing
trees and the inspection of each tree's base. Pearson's correlation and partial least squares regression analysis were employed to
explore the effects of stand structure factors on soil physical properties. The results showed that disparities existed in soil physical
properties among different stands. The soil bulk density under U/lmus pumila forests was significantly lower than that under Pinus
tabulaeformis and Robinia pseudoacacia forests, while soil water content, capillary water holding capacity, capillary porosity,
and saturated water holding capacity in the soil were higher than those under Pinus tabulaeformis and Robinia pseudoacacia
forests. Correlation coefficients between stand structure factors and soil physical properties peaked at scales approximating the
mean size of standing tree crowns. By double verification of the the Pearson correlation analysis and partial least squares
regression analysis, Ulmus pumila forest height had a very high positive correlation with soil saturated water holding capacity,
capillary water holding capacity, and water content, so Ulmus pumila forest had superior performance in improving soil physical
properties compared to the other two species.
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Tab.1 Basic characteristics of the sampling plots
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CH 900 11.15+£3.54 18.96+7.06 7.76+3.18 4.2841.75 0.87 60

W CSUMAA N T A0M; CY AR A 4K CHL SRR T4k

Note: CS. a pure plantation of Pinus tabulaeformis. CY . a pure plantation of Ulmus pumila.CH. a pure plantation of Robinia pseudoacacia.
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Fig.4 Regression analysis of soil physical property and stand structure index of Pinus tabulaeformis forest
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