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Characteristics of the three-dimensional green quantity and recreation space
for landscape-recreational forests in Zhuhai City

ZHAO Qingl , ZHANG Chi', HU Rouxuan', XU Dongxianl , QIAN Wanhui', WEI Yuhan?, TANG Honghui'

(1. Guangdong Provincial Key Laboratory of Silviculture Protection and Utilization, Guangdong Academy of Forestry,
Guangzhou 510520, Guangdong, China; 2. Lingnan Integrated Exploration and Design Institute of Guangdong,
Guangzhou 510663, Guangdong, China)

Abstract: [Objective] This study is aimed to clarify the three-dimensional green quantity (3DGQ) and the
characteristics of forest recreation space (FRS) of landscape-recreational forests at different niches, and reveal
the rules of constructing landscape-recreation forests and the existing problems. [Method] On the basis of the
community ecology theory, with 13, 14 and 26 sample plots selected from Qianshan Park, Zhuhai Institute of
BIT, and Meihua City Park respectively as the subjects, each tree was surveyed using high-resolution remote
sensing images before 3DGQ and FRS were calculated to analyze the differences between different location of
landscape-recreation forests. [Result] Qianshan Park, located in the core urban area (CUA), had the lowest

3DGQ density. Michelia x alba, Ficus microcarpa, Cinnamomum camphora, Litchi chinensis, Khaya
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senegalensis, Ficus altissima, Delonix regia and Cinnamomum burmannii displayed high values of 3DGQ. The
three sites showed different spatial distributions of 3DGQ, and Meihua City Park which was located in the core
urban area had relatively even distribution of 3DGQ than the others. There was a positive correlation between
DBH and 3DGQ, which was related to the crown shapes of trees. In terms of the spatial allocation, for D. regia,
Ceiba speciose, Bombax ceiba and C. camphora, superiority was given to FRS, while for M. xalba, various
spatial allocation strategies were adopted. [Conclusion] The 3DGQ density decreases while the distribution of
3DGQ showed a strong central tendency with the location of landscape-recreational forests shifting from the
core urban area to the sub-urban area (SUA) and finally to urban fringe area (UFA). The correlation coefficient
between DBH and 3DGQ is related to the crown shapes of tree species and the features of different tree species
in the progress of the construction of landscape-recreation forest should be taken into consideration in the
allocation of canopy space and recreation space. [Ch, 3 fig. 1 tab. 30 ref.]

Key words: landscape-recreational forest; three-dimensional green quantity; forest recreation space; the spatial

allocation strategy
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Table 1 Classification of crown morphology and calculation of crown volume
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Figure 1 KDE of 3DGQ distribution in study forests
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Figure 2 Relationship between the DBH and 3DGQ
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