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BRDF effect evaluation of broadleaf forest and grassland with the reflectance
data observed by radio-controlled helicopter
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Abstract: 1t is well-know that natural surfaces are generally not Lambertian reflectors, so the surface anisotropic reflectance is

dependent on both solar and viewing geometries. When monitoring vegetation from satellite, especially as ADEOS-II/GLI,

Terra/MODIS with a large field of view, it is necessary to take Bidirectional Reflectance Distribution Function (BRDF) effect into

account. BRDF effect is different with various vegetations. The purpose of this study is to evaluate BRDF effect of broadleaf forest

and grassland by using the BRF (Bi-directional Reflectance Factor) data observed by radio-controlled helicopter. Moreover, with

the semi-empirical kernel-driven BRDF model (the RossThick-LiSparse model), this study also simulated BRDF effect on
vegetation index VIPD of the objects under GLI observation conditions. As a result, VIPDs were affected by BRDF effect of

approximately 13% for broadleaf forest and 25% for grassland.
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Fig 1. The reflectance of broadleaf forest (left) and grassland (right)
corresponding to the five bands in principal plane (upper figures) and
cross-principal plane (bottom figures).
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Table 1. Broadleaf forest and grasslands’ parameters of BRDF model in red
(678 nm) and NIR (865 nm) bands.

20 40 60

678 nm 865 nm
broadleaf | grassland | broadleaf | grassland
Siso 0.0669 0.1394 0.4349 0.2145
Seeo 0.0160 0.0362 0.0377 0.0328
Jrol 0.0339 0.1187 0.3279 0.2607
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Fig 2. Comparison of modeled reflectance and original reflectance of
broadleaf forest (left) and grassland (right) at wavelength 865 nm.
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Fig 3. With GLI observation conditions and parameters of Ross-Li model, the
simulated VIPD of broadleaf forest (left) and grassland (right) in one year.
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