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Experimental study on visible and near-infrared spectrum

polarization characteristic of soil moisture
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Abstract: The self-constructed optical system was employed to study soil moisture and reflected light
polarization characteristics in visible and near-infrared, to discuss the feasibility of the soil moisture
detection based on light polarization property in more wave bands. The study results show: in the band of
600-800 nm, soil moisture and the degree of reflected light polarization have correlation, especially when
the soil moisture is more than or equal to 14% and less than or equal to 30%, the degree of reflected light
polarization and soil moisture have proper linear relation. According to analysis of regression to measured
data, linear model average standard deviation is less than 3%, having an advantage over the method of near
infrared spectrum characteristic of 10% obtained in Ref. [5], accounting for the feasibility of the soil
moisture detection on the basis of measuring light polarization in this band (600 -800 nm), providing
scientific basis for polarization remote sensing detection in wide-range soil water content.
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Tab.1 Analyzed results when soil moisture < 30 %

Soil moisture <14%

14.% < soil moisture < 30%

Band a, B
Model SD R Model SD R
30,30 Y=0.000 8x+0.046 3 0.009 1 0.5187 Y=0.016 4x-0.172 2 0.026 4 0.946 3
30,40 Y=0.000 4x+0.057 6 0.009 1 0.264 1 Y=0.03x-0.433 3 0.03 0.978 5
600-610 nm
40,30 Y=0.000 3x+0.058 5 0.007 2 0.249 5 Y=0.016 5x-0.187 6 0.022 3 0.961 5
40,40 Y=0.000 5x+0.072 5 0.026 6 0.1251 Y=0.035 3x-0.425 7 0.058 2 0.944 2
30,30 Y=0.000 7x+0.042 0.007 9 0.483 Y=0.016x-0.185 5 0.024.9 0.95
30,40 Y=0.000 6x+0.056 1 0.007 9 0.445 4 Y=0.028 6x—0.405 4 0.027 2 0.98
695-705 nm
40,30 Y=0.000 4x+0.056 6 0.007 3 0.339 Y=0.015 6x-0.170 2 0.022 2 0.957 4
40,40 Y=0.001x+0.066 1 0.017 0.3457 Y=0.034 1x-0.426 2 0.056 8 0.943 4
30,30 Y=-0.000 6x+0.041 5 0.02 —-0.181 4 Y=0.009 1x-0.102 9 0.0162 0.936 5
30,40 Y=0.000 4x+0.039 8 0.005 0.460 9 Y=0.016 6x—0.232 9 0.0172 0.9773
790-800 nm
40,30 Y=0.000 2x+0.037 5 0.004 9 0.292 1 Y=0.009 3x-0.101 0.0129 0.959 6
40,40 Y=0.000 3x+0.049 6 0.016 0.1287 Y=0.020 5x—0.255 7 0.033 5 0.945 2




3292

élﬁ?]‘%-;_gb’tlﬁ

% 44 A

21 ERERY ) Y R <14%0 3 ST B
P I 45 44 1 00 R 5 R GBI R AR B A
WIS ARG, SO OCm IR BE AN REA R R8T+
K, MM ES14% 1 <30% 0,3 AT A
SN 45 4 1 380 B 5 B S B B EL A e
AOCHE, SRS RO R 4R B B A R AF i 4tk
KR, S Cm IR B g A 2 ik LS oK, Rl 2
TE a=30°, B=40° (XM Z5 4 T + 58 B 5 &6
P BE YA ¢ RETE 3 A By B 3R B s 0.98,
P2 SD<3%, Bl A N HAESE T 3 09 I i
PEVEAT + B R A I £

4 45 &

FFC R IR R P T A S0 B (R, A2 24 i
i He 00 £ A %) 7 P A SR R T G A T iR G 1S
1, TER] W= 2T AN B 1 JRE 3T 6 41 44 00
7 B I T A TR B SE A Y L A5 R A
600~800 nm I Bz , T4 S G B 5 130 B A
—EMAHCE R, AR AT LAl 3 BB .
24 B R AR (<14%) I, B2 S A T B B 4 A1,
H5AHOUE WA R 2, ANEA T R E R
T it = 900 B 1 R AE A IR 3] B /K A ANt (14% < +
BB <30%), FHERE 5 R E IR B 2L A BT 1)
LM R BRI IbRE2E /N T 3%, LTI 20 A%
FRAE T 0 /N 10% 11 - 211 22 45 500 al /8 S R FH
PRI LA T A 98100 B 2 (1) T BRI 5 24 Rk
IKF A LLE (R =30%), DR mIRSTD
AR RN K ) 220 ANPEAE G o T - 4
MR, TS0 AR B, 9 P 2 R A 1
ANt AT, AEA) 2L A5 45 SR 2 WA R FHYG %) D i 4
HEAT ST R I et (4 ik B — s i SR T 5
52 B AN A R R IR ARIBIESE .

SE

[1] Robinson D A, Campbell C S, Hopmans J W, et al. Soil

moisture measurement for ecological and hydrological
watershed-scale observatories: A review [J]. Vadose Zone
Journal, 2008, 7(1): 358-389.

[2] Vivoni E D, Tai K, Gochis D J. Effects of initial soil
moisture on rainfall generation and subsequent hydrologic
response during the North American monsoon[J]. Journal of
Hydrometeorology, 2009, 10(3): 644—664.

[3] Li Deqin, Duan Yunxia, Zhang Shuwen. Soil moisture

[4]

[5]

[6]

[7]

[8]

[9]

[10]

measurement and simulation: a review[J]. Advances in Earth
Science, 2012, 27(4): 424-434. (in Chinese)

AGE), B, sk S0, e B AR A B 5T
[J]. HUERBL 2 HE R, 2012, 27(4): 424-434.

Gao H, Wood E F, Drusch M, et al. Using a microwave
emission model to estimate soil moisture from ESTAR
observations during SGP99[J]. Journal of Hydrometeorology,
2004, 5: 49-63.

Li Meiting, Wu Honggi, Jiang Ping’an, et al. Measuring soil
water content by using near infrared spectral characteristics
of soil[J]. Spectroscopy and Spectral Analysis, 2012, 32(8):
2117-2121. (in Chinese)

o, LN, P2, 55, FI A 3T L0416 R R E
Mg L HEF K (1], D635 % S5O0 4 #r, 2012, 32(8):
2117-2121.

Wu Yiming, Gao Limin, Chen Liangyi. Precision measurement
and transmission of azimuthal information based on polar
ization modulated light [J]. Infrared and Laser Engineering,
2008, 37(3): 525-529. (in Chinese)

SO, AL IR, BRR AR R TR IR O IR B A R B
LB AR T]. LLAM SHOE TR, 2008, 37(3): 525-529.
Yuan Yueming, Xiong Wei, Fang Yonghua, et al. Modeling
analysis of detection of oil spills on water by differential
polarization FTIR spectrometry [J]. Infrared and Laser
Engineering, 2011, 40(3): 408-412. (in Chinese)

AW, fefh, J7BAE, % 20 AR FTIR SBi k4RI K
THT 36 9 75 A A A A T D], 2040 5806 T2, 2011, 40(3):
408-412.

Li Ya’' nan, Sun Xiaobing, Mao Yongna, et al. Spectral
polarization characteristic of space target [J]. Infrared and
Laser Engineering, 2012, 41(1): 205-210. (in Chinese)
S, IMRES, TS, . A5 ) E ARG IS PR A (0]
AN OB TR, 2012, 41(1): 205-210.

Zhang Qiao, Sun Xiaobing, Hong Jin. Investigation of
polarization characteristics of soil surface with low vegetation
cover and different soil moisture [J]. Spectroscopy and
Spectral Analysis, 2010, 30(11): 3086—3092. (in Chinese)
TKFE, IMBREE, b A [a] 9 B A RO Bl B G 0 R T i U
FREEBFSELI]. SEis2: 56447, 2010, 30(11): 3086-3092.
Zhang Qiao, Sun Xiaobing, Hong Jin, et al. A polarization
retrieval model of soil moisture and experiment [J].
Geomatics and Information Science of Wuhan University,
2011, 36(6): 708—712. (in Chinese)

TR, PhBEET, Wb, A bOTEINRE A O PR B R 5 S
D], BBURAE R AT BRARR), 2011, 36(6): 708-712.



