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Discussion of the Relationship Between Morphological

Factors and Wind Resistance of Garden Trees
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Abstract: In order to explore the relationship between the morphological factors of garden trees and their
wind resistance, a study was made, in which the reasearch data of the recent 40 years in literature were re-
viewed and the damages caused by typhoon “Mangosteen” in 2018 to the garden trees in Shenzhen were in-
vestigated and analyzed. A system of scoring criteria for wind resistance of garden tree species based on
morphological factors was proposed and a theoretical wind-resistance model with 10 morphological factors
and 1 growth factor was constructed. Wind resistance of 48 common garden tree species was analyzed and
evaluated, and the validity of this wind-resistance model was tested. The results showed that of the 11 fac-
tors studied, root growth, trunk and wood quality, tree health, and root/canopy ratio were directly relat-
ed to wind resistance, and that tree species with a well-developed root system, great air-dry density,
growth vigor and a large root/canopy ratio were more resistant to wind. Variance analysis demonstrated
that wind resistance of tree species evaluated with this theoretical wind-resistance model was not signifi-
cantly different from the data in actual investigation. According to their wind resistance, the 85 tree spe-
cies were clustered into 4 groups: 12 species in Grade one (highly resistant), 42 and 13 species in Grades 2
and Grade 3 (resistant and tolerably resistant) and 18 species in Grade 4 (poorly resistant).

Key words: garden tree; wind resistance; morphological factor; typhoon; wind damage; analysis of vari-

ance
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