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Stand density estimates based on a local maximum spectral filter
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University, Beijing 100083, China)

Abstract: This study aims to estimate stand density for different forest types via local maximum (LM) filtering
method from high-resolution remote sensing imagery. Stand density was extracted by the LM method to count
the number of spectral maximum points extracted from a QuickBird (QB) panchromatic. Research was imple-
mented in the Jiufeng National Forest Park. A high-accuracy digital elevation model (DEM) was used to per-
form precise ortho-rectification and topographic corrections to correct the images’ geometric and spectral dis-
tortions. Precise positioning coordinates for the four corner points of a plot were obtained through a combination
of differential GPS (DGPS) and Total Station. Spurious tree density calculated within each sample plot was ex-
tracted by counting the spectral maximum points with QB imagery. A linear regression model between the true
tree density and spurious tree density was established. Spurious stand density was used as the independent
variable and stand density was used as the dependent variable. Results showed that the final total correction of
the multispectral images was controlled within one pixel at 0.99 Root Mean Square Error (Egys:), and the Egyse
of the full-color image correction was 5.86. For a broadleaf forest in Jiufeng National Forest Park, a 5X5 win-
dow size and Normalized Difference Vegetation Index (Iypv) =0.2 achieved the best estimation results (R? =

0.442 2, Epyse = 10.97, P<<0.01). For the coniferous, broadleaf, and whole area forest models, the coniferous
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forest had the best results using a 3x3 window size and Iy =0.2 (R?=0.741 5, Epys: = 14.45, P<<0.01). The
stand density planning map was also completed using the regression model and the inventory data. The accura-
cy of stand density estimations of coniferous forest was better than that of broadleaf forest via LM method.
[Ch, 5 fig. 6 tab. 27 ref.]
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Table 1  Crown size statistiques in coniferous sample plot
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Table 2 Crown size statistics in broadleaved sample plot
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Table 3 Correlation analysis of all stand using the based on the local maximum of different /ypy; and windows sizes (all stand)
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Table 4 Correlation analysis of all stand using the based on the local maximum of different Iy, and windows sizes (coniferous stand )
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Table 5 Correlation analysis of all stand using the based on the local maximum of different Iypy and windows sizes (broadleaved stand)
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Table 6  Correlation analysis in different forest types
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Figure 4  Scatter diagram between local maximum and real tree density in different forest type
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Figure 5 Stand density estimation result
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