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A method for determining suitable scales for vegetation remote

sensing based on the spatial distribution of leaves

WU Haobo, WU Mengtong, YANG Siqi, FAN Wenjie, REN Huazhong
(Institute of Remote Sensing and Geographic Information System, Peking University, Beijing 100871, China)

Abstract; High spatial resolution remote sensing data serve as a new data source for quantitative remote sensing of

vegetation, bringing in both new challenges and opportunities. The traditional leaf area index ( LAI) inversion
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method based on the radiative transfer theory takes Beer — Lambert Law as the primary theoretical basis. The
prerequisite for its application is that the leaf distribution in pixels follows a Poisson distribution. This study
explored the appropriate scale in the case that the spatial distribution of continuous vegetation leaves in pixels
follows a Poisson distribution. Focusing on the wheat canopy, this study used the LESS ( LargE — Scale remote
sensing data and image Simulation framework ) software to simulate the remote sensing images of continuous wheat
canopy. Based on this, this study analyzed the appropriate scale on which continuous wheat canopy leaves follow a
Poisson distribution through the three — dimensional simulation of leaf canopy. Moreover, this study constructed a
method for calculating the appropriate scale of the LAI inversion of continuous vegetation. The results show that the
appropriate scale is influenced by the LAI value and the aggregation effect. The UAV hyperspectral data and the
LALI inversion results from Luohe City, Henan Province validated the feasibility of this method.

Keywords; high spatial resolution; LESS; appropriate scale
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