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Fig.1 A schematic diagram of the observation point in the protective forest network
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Fig.2 A schematic diagram of the wind direction partition
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Tab.2 The characteristics of wind speed statistics in the protection forest network
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Fig.3 Normal frequency probability of wind speed in different partition in protective forest net
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Fig. 4 Semi-variance analysis of mean wind velocity mathematical expectation
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Tab. 3 The variation function of wind velocity in forest net
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Fig.5 Simulation of windbreak efficiency in shelterbelts under different wind speeds
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Tab.4 Effective protection area of protective forest net under different wind speed
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Influence of Wind Direct
ion and Speed on Shelterbelt Windbreak Capacity

Based on Mathematical Expectation
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Abstract: In order to study the comprehensive protective benefits of farmland shelterbelt
networks against harmful winds in different directions throughout a year, different wind directions
(the angles to the main forest belt were 90< 67.5< 45< 22.5< and 0< respectively) and speed (5.2,
7.3 m/s) were observed in the field. The mathematical expectation values were calculated
according to the occurrence frequency of harmful winds at each wind direction, simulated by
Kriging interpolation, and the spatial autocorrelation of shelterbelt networks was analyzed using
geostatistics. The results show that: 1) Shelterbelt had a strong protective effect under winds of
different directions. With a decrease in the angle between the wind direction and the main forest
belt, the mean wind speed showed an increasing trend, which decreased by 69.5%, 66.2%, 60.4%,
59.8% and 50.1%, respectively. 2) Wind-breaking efficiency under different speeds can reach
more than 50%. The average effective protection area under low wind speed can reach 90.1%,
while under high wind speed it is 44%. 3) The spatial variability coefficients of the shelterbelt
under different wind speed conditions can be fitted with an exponential model and a Gaussian
model. The shelterbelt nugget of the wind was lower, its range was larger, and it had a strong
spatial autocorrelation and rationality of the sample interval.

Key words: shelterbelt; wind velocity flow field; windbreak effect; mathematical expectation





