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Table 1 The observational conditions of ground remote

sensing on soybean canopy in August 27, 1980

KERWSA/() KBFRA/()  raio* LBMREHR
1 38.0 136.0 0.8144 0.1431
2 35.0 145.0 0.7820 0.1458
3 32.0 163.0 0.8090 0.1488
4 31.0 174.0 0.8133 0.1508
5 31.0 196.0 0.8207 0.1498
6 33.0 206.0 0.8197 0.149
7 36.0 217.0 0.8088 0.1465
8 38.0 225.0 0.8088 0.1461
9 4.0 237.0 0.7866 0.1436
10 48.0 243.0 0.7831 0.1364
11 55.0 251.0 0.7497 0.1331
12 61.0 258.0 0.7004 0.1299
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Table 2 The values scopes of w,, ¥, @, and b,
and the random initial values in experiment 1

Wy X 1 a, bf/

[0.01, 0.50] [-1.0,1.01 [-1.0,1.0] [-1.0,1.0]
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Table 3 The value scopes of LAJ and.the random
initial value in experiment 1

1 2 3 4 5

f0.0, 4.0] [0.0, 5.0] [0.0,6.0] [0.0,7.0] [0.0,8.0]
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Table 4 The value scopes of @,, ¥;, ., and b, and those
for their random initial values in experiment 2
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Table 5 The random initial values of LAl in experiment 2

1 2 3 4 5 6 7 8 9
[0.0,1.0) [0.0,2.0] [0.0,3.0] {0.0,4.0] [0.0,5.0] [0.0,6.0] [0.0,7.0] [0.0,8.0] [0.09.0}
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Table 6 The value scopes of LAI, »,, X, &, and b, and the

random initial values in experiment 3

LAl Wy X Qy b,
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Table 7 Results of BRDF model inversion in experiment 1
¢ < IAI X1 a, b,
1 0.0032 1.886 0.178 -0.179 -0.144 -0.248
2 0.0032 2.316 0.217 -0.251 -0.128 -0.227
3 0.0032 2.744 0.239 -0.274 -0.076 -0.199
4 0.0032 3.187 0.258 S —0.87 -0.064 - -0.179
5 0.0032 3.634 0.269 -0.296 -0.055 -0.186
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Table 8 Results of BRDF model inversion in experiment 2

€ LA X @y b,
1 0.0032 1.001 - 0.025 0.022 -0.719 ~0.574
2 0.0032 1.151 0.062 -0.038 © -0.407 -0.353
3 0.0032 1.514 0.128 -0.171 -0.248 -0.266
4 0.0032 1.888 0.178 -0.180 -0.144 -0.248
5 0.0032 2.316 0.217 -0.251 -0.128 -0.227
6 0.0032 2.744 0.239 -0.274 -0.076 -0.19
7 0.0032 3.140 0.253 . -0.256 -0.052 -0.171
8 V 0.0032 3.443 0.260 -0.247 ~0.038 -0.176
9 0.0032 3.693 0.270 ~0.240 -0.006 -0.167
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Table 9 Results of BRDF model inversion in experiment 3 with consideration of solar diffuse radiation processing

€ AT W, b} a, b,
1 0.0041 2.710 0.244 -0.290 -0.086 -0.081
2 0.0035 2.728 0.251 -0.291 -0.069 -0.181
3 0.0036 2.745 0.238 -0.290 -0.093 -0.209
4 0.0032 2,744 0.239 -0.274 -0.076 -0.199
5 0.0038 2.741 0.238 -0.288 -0.110 -0.201
6 0.0042 2.725 0.243 -0.280 -0.101 ~0.194
7 0.0044 2.704 0.240 -0.272 -0.091 -0.194
8 0.0047 2.713 0.244 -0.293 -0.081 -0.181
9 0. 0053 2.629 0.252 -0.300 -0.101 ~0.163
10 0.0057 2.673 0.245 -0.283 -0.088 -0.152
11 0.0067 2.675 0.257 -0.205 -0.045 -0.122
12 0.0076 2.660 0.271 -0.143 ~0.044 -0.103
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Table 10 Results of BRDF model inversion in experiment 3 without consideration of solar diffuse radiation processing

€ LAT @, X a, b,
1 0.0041 2.773 0.226 -0.269 -0.093 -0.188
2 0.0035 2.745 0.226 -0.260 -0.081 -0.207
3 0.0036 2.749 0.219 -0.257 ~-0.120 -0.214
4 0.0032 2.776 0.228 ~0.238 -0.091 -0.213
5 0.0038 2.782 0.230 -0.242 -0.089 -0.213
6 0.0042 2.736 0.225 - -0.244 -0.095 -0.207
7 0.0044 2.730 0.221 -0.263 -0.09 -0.206
8 0.0047 2.731 0.226 -0.255 -0.076 -0.204
9 0.0053 2.702 0.225 -0.291 -0.082 -0.179
10 0.0057 2.683 0.218 -0.272 -0.079 -0.152
11 0.0067 . 2.678 0.221 -0.239 -0.045 -0.122
12 0.0076 2.675 0.227 -0.148 -0.067 -0.097
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Inversion of a Bidirectional Reflectance Distribution Function
Model of Vegetation

WEN Gang
( Global Change Regional Research Center for Temperate East Asia, Institute of Atmospheric Physics
Chinese Academy of Sciences  Beijing 100029)

Abstract A simple scheme to process solar diffuse radiation was added in a bidirectional reflectance distribution
(BRDF) model of vegetation canopy. The canopy was regarded as turbid media in BRDF model. With ground remote
sensing data of soybean canopy, in visible spectral band, the modified BRDF model was inverted. The inversion experi-
ments were organized to include those considering initial values of model parameters, contribution of solar diffuse radia-
tion, and the influences of solar zenith and azimuth during remote sensing data collection. These experiments can be ben-
efit to the description of the physical processes in BRDF model, understanding of the model inversion and the selection of
proper remote sensing data for the inversion.

(1) For the BRDF model used in inversion experiments, the appropriate estimation of LA initial value is helpful to
obtain good model inversion. When LAI value scope is one times or a bit more larger than the actual data and coincides
with LAl scope of random initial values, the results of inversion are good.

(2) With the consideration of solar diffuse radiation in BRDF model, the inversion can give more physically reason-
able explanations.

(3) The ground remote sensing data, collected under small zenith ( < 45°) and less solar azimuth deviation
( <45°) to 180°, support stable inversion of the BRDF model. These conditions hint the period for data collection from
10:00 a.m. to 2:00 p.m. ,

(4) Within 31°—61° of solar zenith and 136°—258° of solar azimuth, the multi-angle observations of canopy re-
flectance makes the influence on the results of LAl by BRDF model inversion insignificant.

(5) The influence of solar diffuse radiation on the results of LAI by BRDF model inversion was not significant when
diffuse part was not large in total solar radiation. ‘ If only focusing on LAl in BRDF model inversion, it is possible to use
the ground remote sensing data without atmospheric corrections.

Though these results were obtained when processing ground remote sensing data, it is still potential to be applied in
the selection and processing of satellite remote sensing data. .

The above conclusions are useful to the inversion of vegetation BRDF model in trubid media assumption. At the
same time, the data used in model inversion were observed from soybean canopy which was close to ideal condition. The
consideration of complex canopy was not included in this study. The potential applications of these results with satellite
remote sensing data still need verifications.

Key words Vegetation, BRDF model, Inversion



