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Tree windthrow with stable winds and gusts
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Abstract: A major reason for gaps in forests is windthrow, which is a kind of natural disaster with high fre-
quency, broad cope and much wastage making it very important to understand the theoretical and practical as-
pects of windthrow. In this study, a nonlinear dynamic model of windthrow was established using dynamics the-
ory to improve the shortcomings of the related theoretical model. The windthrow mechanism for Picea sitchensis
was studied from two aspects: stable winds and gusts. The judgment conditions of tree windthrow were obtained
through strict mathematical deductions. Results showed that windthrow condition with stable winds and gusts
was different, which are complementary each other. Also, the standard wind speed value was related to action
wind load time for the interaction between stable winds and gusts. These research results could be applied to
windthrow problems of other species and could provide guidance for subsequent theoretical research and engi-
neering applications.[Ch, 7 fig. 18 ref. ]
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Figure 1 Basic force diagram of trees Figure 2 Relationship between whole resisting moment and angle 6
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Figure 3 Mode diagram of resisting moment my(0)
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Figure 4 Function diagram of the formula (a show
the condition (10) is satisfied, b show
the condition (10) is dissatisfied)
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