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Abstract

In this paper, the planting method and the optimal light distribution of walnut trees are studied.
The solar altitude Angle and solar azimuth Angle models are established by analyzing the light
received by trees. The light intensity and shadow area were calculated by constructing a conical
canopy model and approximating the shape of the canopy. According to the sun altitude Angle
every day, the light and shade of the tree crown in different seasons were determined. This paper
used a matrix to build a forest belt model and used a matrix grid to arrange the trees. Through
the above steps, the changes of light and shade of walnut crown with time and season were stu-
died under different conditions. First, using astronomical and mathematical models, it is possible
to write code in MATLAB to calculate the height and orientation changes of the walnut tree sha-
dow. According to the latitude and longitude of Yan’an, the hour Angle and the azimuth Angle can
be calculated. Then, based on the sun altitude Angle, the sun azimuth Angle, and the average
height of the walnut tree, the shadow length formula can be used to calculate the hourly shadow
height and direction change. The shadow area calculation formula is used to analyze the shadow
area change per hour. Secondly, the light and shade of the tree canopy in different forest belt di-
rection varied with time and season. Modeling the tree crown as a cone shape solves the problem.
Within a certain range of the sun direction Angle, the light received by the crown is half that of
the cone surface. In other angles, the area of light and shade depends on the Angle of the tree
crown, the Angle of direct sunlight, the height and shape of the tree crown. More in-depth, first of
all, MATLAB and mathematical formulas were used for mathematical modeling. A rectangular
grid was used to build a tree arrangement model and calculate the position of each tree. Second,
the light and shade of each tree were calculated over time and season. A function model was de-
fined to calculate the occlusion of each tree. The light and shade conditions of each tree were
combined to obtain the changes of the light and shade conditions of the tree canopy with time
and season. Thirdly, on the basis of problem 3, this paper adjusted the sun height Angle according
to the slope direction and slope, calculated the shadow length and direction, built a tree ar-
rangement model and calculate the horizontal and vertical position of each tree on the slope ac-
cording to the column spacing and tree size, and finally combined the light and shade of each tree.
The changes of light and shade of tree canopy between rows and rows with time and season were
obtained on the Loess Plateau with a slope of 10° in the northwest of Shaanxi Province. Finally,
the growth function model of walnut was established using MATLAB, considering the sunshine
hours, precipitation, soil fertility, row spacing, canopy size and other factors. With the input of
average sunshine hours, average annual precipitation and loess soil fertility, the effects of dif-
ferent canopy size and row spacing on walnut growth score were explored, and the highest wal-
nut growth score was found.
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Figure 1. Preliminary modeling diagram
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Figure 5. Area decomposition diagram
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