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Ground Surface BRDF effects on the extraction of the albedo
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Abstract: The most of natural surface seem to be not similar to lambertian surface.  However,
the bidirectional reflectance factor of the natural surface has been assumed to be lambertian
in many cases of the albedo extraction from satellite data, even if it actually shows the

departure from lambertian behavior.

In this study, the bidirectional reflectance distribution

functions (BRDF's) of four types of natural suxface, i.e. soil, vegetation, snow and water, are
simulated by radiative transfer model for atmosphere and surface, and the BRDF effects on

the extraction of the albedo are then discussed.
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Fig.1 Calculation flow of the simulation of radiative
transfer in atmosphere and Land surface
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Fig.2 Simulated bidirectional reflectance distribution of
vegetation (Clover Patch, ©=0.099, x1=0.115, 2rA=0.277,
<c0s>=0.391) in principle plane at the solar zenith angle
= 60 degree with and without atmosphere of the Tsukuba
area, in Japan.
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Table 1 Selected models in each surface types for
simulation of extracting the albedo from satellite data

Surface Type Selected Model Reference
Sand & Sail Hapke's model Hapke (1981)
Vegetation Verstraete's model Verstraete et a/. (1990)
Snow Doubling method Hansen (1979)
Water Cox & Munk model Cox and Murk (1954)
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(a) Sand & Soil simulated by Hapke's model.
Playa (0=0.8, S(0)=0.7, h=0.2, b=-0.3, ¢=-0.01)
with atmosphere of the desert area, in USA.
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(c) Snow simulated by doubling method.

ite massive layer of new snow (res=50,
Complex refractive index=1.3106-13.29E-9) with
atmosphere of the Hokkaido area, in Japan.
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(b) Vegetation simulated by Verstraete's model.

over Patch (©=0.099, x1=0.115, 2rA=0.277,
<cos>=0.391) with atmosphere of the Tsukuba
area, in Japan.
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(d) Water simulated by Cox & Munk's model.
Ocean (Wind speed=6m/s, Complex refractive
index=1.339-/1.96E-9) with the standard
atmosphere over ocean (1023mb, Mid-latitude-
Winter. Maritime). .

Fig.3 Hemispherical-directional reflectance factors K(d=0/h) (d=0: at the nadir of observer angle), Hemispherical-H.
reflectances R(h/h) and its differences (Percent Errors) as a function of the solar zenith angle. R(0/Mh) and Rh/h)
correspond to the atmospherically corrected values from satellite data and spectral albedos respectively.
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