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Fig. 1 Location map of dynamic monitoring plots of Picea crassifolia forest in the Qilian Mountains of China
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Fig.2 Topographic stereo map of dynamic monitoring plots

of Picea crassifolia forest in the Qilian Mountains
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Spatial Heterogeneity of Leaf Area Index of Picea
Crassifolia Forest in the Qilian Mountains, China

ZHAO Weijun', NIU Yun® , DU Jun’, MA Xue’e', ZHANG Kehai'
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Abstract; The leaf area index (LAI) serves as a primary parameter characterizing forest ecological processes and
structural features. LAI has high spatial heterogeneity in mountain forests. Studies of spatial heterogeneity of leaf

area in montane forests based on sample plot of a large scale were scarce and did not investigate the dependency of
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LAT on topography. Determining the sampling scale based on spatial heterogeneity of LAI and its correlation with
topographic factors can provide an accuracy calibration of spatial remote sensing of LAI on a regional scale.

This study was exemplified by dynamic monitoring plots of Picea crassifolia forest built in the Dayekou
watershed of the Qilian Mountains, northwestern China, covering an area of 10.2 hectares (340 m x300 m). LAI
at 255 plots of 20 m x20 m in size was determined by five-point method using CID CI-110 plant canopy digital
imaging analyzer. Then the spatial heterogeneity and spatial distribution pattern of LAI and its correlation with
terrain factors were analyzed.

(1) LAI exhibited moderate variability, whose variogram function could be interpreted by an exponential
model as the optimal theoretical model, which had strong spatial autocorrelation with a variable range of 16 meters,
and the dominant pattern of LAI distribution was in the south-north direction.

(2) The spatial distribution pattern of LAI is relatively simple, exhibiting certain patchiness, with the largest
area occupied by patches of LAI ranging from 0.56 to 1.43.

(3) LAI is significantly negatively correlated with altitude and slope (P <0.01), while its correlation with
slope and curvature is not significant (P >0.05).

(4) The spatial heterogeneity of LAl in Picea crassifolia forests is related to scale and direction, with certain
topographic factors exerting significant influence on LAI.

The study provides a basis for the analysis of ecological processes of Picea crassifolia forest in the Qilian

Mountains and the determination of LAl parameters in remote sensing techniques.

Key words: Picea crassifolia forest; dynamics monitoring plot; leaf area index; spatial heterogeneity
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