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Age estimation and spatial distribution characteristics of ancient and famous
trees in Guang’an City, Sichuan Province
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and Planning, Guang’an 638550, Sichuan, China)

Abstract: [Objective] To better protect and preserve the ancient and famous trees in Guang’an City, this study
is focused on the geographical distribution characteristics of them and the relationship between tree age, growth
environment and ecological factors, which is of vital importance. [Method] First, the standard deviation ellipse
was used to summarize the distribution characteristics of ancient and famous trees. Then, the geographically
weighted regression model(GWR) and multivariable linear regression model (MLR)were employed to simulate
the regression intensity of tree height, chest circumference, average crown width, altitude and slope to tree age.
[Result] (1) The ancient and famous trees in Guang’ an are distributed in a linear pattern along the water
system, mountains and traffic lines while in a circular structure along the government residence and the red
tourist destinations; more are distributed in the countryside than in the city with flat land as the dominant
habitat; there are more normal plants than weak ones with a moderately favorable growing environment; more
are distributed in the high-altitude areas than in the low-altitude areas with a significant vertical difference.
(2) GWR works better than the ordinary least squares model (OLS); the average crown width, chest

circumference and tree height are the key factors that affect tree age; the slope has little effect on tree age and
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altitude has a negative correlation with tree age. (3) The correlation coefficient of MLR is 0.297 higher than that
of GWR. The coefficient intensity of each explanatory variable and regression variable is highly consistent with
that of GWR, and the accuracy of estimating the age of ancient trees under 300 a is higher. [Conclusion] With
the employment of standard deviation ellipse, geographically weighted regression model and multivariable
linear regression model, the distribution characteristics of ancient and famous trees are better summarized,
providing decision-making basis for the estimation of the age of ancient trees and the protection of ancient and
famous trees. [Ch, 4 fig. 3 tab. 21 ref.]

Key words: survey of tree resource; ancient and famous trees; age; spatial distribution; geographically

weighted regression model(GWR); multivariable linear regression model(MLR)
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Figure 1 Distribution of ancient and famous trees in Guang’an City
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Table 1 Descriptive statistics of ancient tree resources before and after data processing in Guang’an City
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Figure 2 Directional spatial distribution of ecological characteristics of ancient and famous trees
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Figure 3  Spatial distribution of standardized residuals and regression coefficients of GWR Model
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Table 3 Pearson correlation analysis of ecological characteristics of ancient trees
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