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Spatial heterogeneity of natural forest canopy cover based on spaceborne
ICESat-2/ATLAS data

Abstract: [Objective] Spaceborne LIDAR can provide global scale sampling and observation. Based on
the high-density ICESat-2/ATLAS sampling footprint, this study explores the spatial heterogeneity of natural
forest canopy cover (NFCC) in Shangri-La and its relationship with topographic factors, so as to provide
references for scientific management of natural forests. [Method] This study takes Shangri-La natural forest as
the research object. Based on ICESat-2/ATLAS data and combined with 51 measured plots, a machine learning
model is built and 1100 light spot footprints in natural forest land are predicted. Spatial autocorrelation analysis,
variance analysis, correlation analysis, geographical weighted regression and other methods are adopted. The
spatial heterogeneity of canopy in light spot footprint and its relationship with topographic factors were studied.

[Result] Among the four machine learning algorithms (KNN, SVM, GBRT, RF), GBRT model has the best
prediction accuracy (R2 = 0.94, RMSE = 0.041). The spatial variation of natural forest canopy density in the study
area is best described by the exponential model, and there is a strong spatial autocorrelation in the range of
0~10200 m. The spatial interpolation of spot density based on Co-Kriging has good accuracy (R2 = 0.59, RMSE =
0.07). The spatial variation of natural forest canopy density in the study area is best described by the index model.
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Topography explains the spatial variation of natural forest canopy to a certain extent, and elevation has a greater
effect on the spatial variation. [ Conclusion] The NFCC showed strong heterogeneity on a certain spatial scale,

and the difference is caused by the change of topographic factors. In terms of the impact degree, the altitude is the

largest, followed by the slope, and the slope direction is the least.
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