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Polarized Reflectance Characteristics of Vegetation Canopies
Based on Polarization Reflection Model
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School of Geographical Science, Northeast Normal University, Changchun, Jilin 130024, China

Abstract The polarized reflectance characteristics of different vegetation canopies are analyzed based on field and
laboratory multi-angle polarization measurements and physical mechanism of polarized reflectance. The parameters
of two polarized reflectance models are obtained respectively. The results show that the polarized reflectance factors
of vegetation canopies depend on the geometry of viewing and incident angle, the distribution of polarized reflectance
of vegetation canopies is anisotropic and related to the structure of canopies. The polarized reflectance ratio reaches
0.095, much larger than the previous results. The polarized reflectance factors of vegetation canopies are effectively
calculated by the polarized reflectance models, but there will be a large error when for flat-type and smooth blade
canopies.
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Fig. 1 Pictures of vegetation canopies. (a) Acer ginnala Maxim; (b) Radermachera sinica Hemsl;
(¢) Murraya euchrestifolia Hayata
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Fig. 5 Polarized reflectance distributions of different vegetation canopies at 670 nm.
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Table 1 NB polarized reflectance model parameters for different vegetation canopies at different wavelengths

Type Wavelength /nm D B RMSE
560 0.0151 28.59 0.00094

Vegetation A 670 0.0166 28.094 0.001
865 0.0081 118.235 0.0012

565 0.0358 9.088 0.0007

Vegetation B 670 0.036 10.27 0.0004
865 0.005 180.83 0.0017

565 8.754 0.0778 0.0068

Vegetation C 670 9.27 0.0805 0.0029
865 0.0366 33.458 0.0084

# 2 NI B 2 7 A [a] 5 B LAY M i 4R S S48 7 2

Table 2 M polarized reflectance model parameters for different vegetation canopies at different wavelengths

Type Wavelength /nm NDVI C RMSE
560 6.295 0.001

Vegetation A 670 0.823 7.183 0.0012
865 6.871 0.0016

565 6.5454 0.001

Vegetation B 670 0.91 7.371 0.0008
865 6.055 0.0017

565 14.403 0.0075

Vegetation C 670 0.908 15.769 0.0079
865 19.435 0.0082

TER E B SR )5 18] 6.7 73900 O NB i I Sz 56 R L K ML i 41k B S 465 280 % 3 AL B8OE J= 7R 670 nm
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Fig. 6 Calculating results of NB polarized reflectance model at 670 nm. (a) Vegetation A; (b) vegetation B; (c¢) vegetation C
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Fig. 7 Calculating results of M polarized reflectance model at 670 nm. (a) Vegetation A; (b) vegetation B; (c¢) vegetation C
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