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Research on the Spatial Heterogeneity of Forest Stand Volume Based on Geostatistical Model
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Abstract ; Based on the forest management inventory in Tianxing Township,Daguan County,Zhaotong Cit-
y. Yunnan Province,with stand volume as the dependent variable and canopy closure,average DBH ,average
altitude and slope as independent variables, the least squares model (OLS) and geographically weighted re-
gression models (GWR) were used to analyze the spatial effects of stand stock. The results showed that
1) within the distance of 6 075 m, the stand volume presented a significant spatial autocorrelation on the
whole,and the autocorrelation gradually decreased with the increase of the distance and finally stabilized. 2)
With the increase of separation distance,the abutment value gradually decreased,the nugget value gradual-
ly increased,and tended to be stable when the distance reached 6 075 m. 3) The average DBH, canopy clo-
sure and average altitude showed positive correlation with the stand volume, while the slope was negatively
correlated with the stand volume. The stand volume had a negative correlation with slope degree. 4) The
R?(0.73) and prediction accuracy P (0. 60) of the GWR model were both greater than those of the OLS
model R*(0. 34) and prediction accuracy P (0. 54). The stand volume has heterogeneity on the spatial
scale,and the GWR model can well describe the spatial heterogeneity of the stand volume. Reasonable man-
agement methods should be adopted to promote the growth of tree diameter at breast height and canopy

density,and at the same time,the effects of altitude slope degree should be taken into consideration to pro-
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mote the growth of stand volume.

Key words: spatial heterogeneity; spatial nonstationarity; forest stand volume; ordinary least square; geo-

graphical weighted regression model
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Fig. 1 Spatial autocorrelation variation of stand volume
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Fig. 2 The scale variation of the nugget value of the stand volume

1.2
1.0 F
0.8 |
o
40 0.6 |
b
04
02
oo b v v vy
ol ol o N TN o NV o R T o N T o N o N T o N T o W o N T SR VS N T o WY )
N N O O O
SN O N O n O n o n o n o n o n
NNt NN OO0 0NN
5 K% /m
B3 HMoEREESERETLTR

Fig. 3 Scale variation of stand stock base value
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Table 3 OLS model parameter estimation and test results
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Fig.4 Spatial distribution of GWR model impact factor regression coefficients
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Table 5 Comparison of OLS model and GWR model
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Table 6 Comparison of predictive ability of OLS model
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