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Analysis of Fertility and Reflectance Characteristics of
Polarized Hyperspectra of Farmland Soil in Northeast China

PAN Qian, HAN Yang, WANG Ling-zhi

(School of Geography Science, Northeast Normal University, Changchun 130024, China)

Abstract: Taking the polarized hyperspectral reflectance of the farmland soil in northeast China as the

object to be studied, the reflective spectral characteristics of soil and their relations with soil fertility

are analyzed in terms of zenith angle, incident angle, polarization and so on. The results show that

multi-angle measurement may affect the reflective spectral characteristics of soil. This is mainly reflected

in the polarized reflection ratio. When the measurement is carried out at the azimuth angle of 180◦ and

the polarizing angle of 90◦, the soil would receive more energy so that its polarized reflectance is higher.

The soil fertility is obviously correlated with the polarized reflectance of soil. The greater the composite

index of soil fertility is, the lower the polarization reflectance of soil is. Under the best remote sensing

observation condition of farmland soil, the quality of soil fertility is judged preliminary. This provides a

certain theoretical and practical basis for the further study of multi-angle polarized hyperspectra of soil

and can provide a reference for the related study of balanced fertilization of crops, precision farming and

quantitative remote sensing of soil.
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KS LMM IT IG IN OHT JKG JKN pH PKI
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S �Æ

f(x) =

⎧⎪⎪⎨
⎪⎪⎩

1.0 x ≥ b

0.9(x − a)/(b − a) + 0.1 a ≤ x < b

0.1 x < a

(2)

MN�Æ

f(x) =

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

0.9(x − a)/(c − a) + 0.1 a < x < c

1.0 c ≤ x ≤ d

1.0 − 0.9(x − d)/(b − d) d < x < b

0.1 x ≤ aTx ≥ b

(3)
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J
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	��F��7#$=G� 0.461∼0.760 �%�
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V (0.6<IFI≤0.7)��V (IFI≤0.6)4 $&V
1�

!78�U����'%�����VK��


+7�QV������+="F�WRÆ

[11](2012) �PAX [12] ���"$�U
"�M

7X$���	�S(78�U ���'%�

����&V�Q�PV��QP�+7�QV

�����	���Q
W���Y�����

	


5 2 hi678k:op<p=>q;?r@stn

KS WTYQ RS a VWRS c VWUS d US b

LMM (g/kg) 10 - - 48

IT (g/kg) 0. 5 - - 3

IG (g/kg) 0.5 - - 0.7

IN (g/kg) S QWT 15 - - 25

OHT (mg/kg) 100 - - 300

JKG (mg/kg) 5 - - 10

JKN (mg/kg) 70 - - 170

pH X TUWT 5 5.5 6.5 7

PKI (Z) 3.5 4.0 4.5 5
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3.1 AB%&ÆCDE
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���Æ2�

6��+$�*��ÆA<��V[YW:
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8�+Z����Æ�
�����\Z 400∼2400

nm "#����Æ78+C6���
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7�ZY(X�9��Z�Y��2100∼2400 nm
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1400

nm� 1900 nm\��Q$3YZ_�#����

��[�3�+�����3\YZ\ �


1400∼1800 nm"#��ÆA<P�%[�� 1800

nm :ZE�
�]]�(*�� 1900 nm :N

.�$DV�YZ^
� 2200 nm � 2300 nm :
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0�!��<��# α � 20 �� 30 ��

40 �� 50 �� 60 ����# θ �%� 0 ��
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����Æ��a�����)�
H

8���]���I��# α � 50 ��42#

β � 30 ����ÆA<���# α � 30 ��4

2# β � 50 ����ÆA<�U [14] 
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7 3

� IFI=0.711 ����# α � 50 ��42��#

ω � 180����# θ � 90 ��42# β �%�

20 �� 30 �� 40 �� 50 �� 60 ����*0

�����Æ��A<
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8 2 [^b__^`\
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� [15,16] ����Æ78���# 180 �Qh.
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3.5 UVHIXYZFGHIJABMN�+

0H�!�#���# θ � 0 �� 45 ��

90 �
7 5 �����<��# α �42# β

�� 50�]��# θ �%� 0�� 45 �� 90 �
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