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Table 2 Vegetation index and their calculation formula

used in this study
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Relationship between FPAR,,... and Several Vegetation Indices in

Heterogeneous Vegetation based on LESS Model

YE Yuyang'?, QI Jianbo’, CAO Ying®, JIANG Jingyi’
(1.State Key Joint Laboratory of Environment Simulation and Pollution Control, School of Environment,
Beijing Normal University, Beijing 100875, China;
2.The Key Laboratory for Silviculture and Conservation of Ministry of Education , Beijing Forestry University,
Beijing 100083, China)

Abstract: The quantitative relationship between FPAR (Fraction of Absorbed Photosynthetically Active Radia-
tion)and vegetation indices has certain reference value for improving FPAR inversion accuracy and guiding pro-
duction practice. Based on the three-dimensional radiative transfer model LESS, a module named LESS1D
(formally released with LESS though www.lessrt.org) with advantages of simplicity of 1D model and accuracy
of 3D model is proposed. Based on this model, the influences of vegetation canopy, coverage and other factors
on the relationship between FPAR,.., and 6 vegetation indices were explored in random homogeneous scenes
and 3D heterogeneous scenes. The results showed that in homogeneous scenarios, NDVI, SAVI and EVT fit
FPAR,.., best in homogeneous scenarios, while NDVI and RVT fit FPARgreen best in heterogeneous scenari-
os. In heterogeneous scenes, the fitting accuracy of FPAR,.., and vegetation index under different crown shapes
is cylindrical > ellipsoidal > conical; When the vegetation coverage is low, the fitting accuracy of vegetation
indices to FPARgreen is poor; As the solar zenith angle increases, the relationship between RVI and FPAR,...,
changes from linear to exponential. Canopy volume and canopy geometry are the key factors affecting the size of
FPAR,.., with different crown shapes, while leaf aggregation, vegetation coverage and vegetation index type
are the relevant factors affecting the saturation effect of vegetation index.

Key words: 3D radiative transfer; LESS;FPAR,...; Vegetation index ; Heterogenous canopy



