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Fig. 1 Thermal infrared emissivity spectral

curves of salt soil
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Fig. 2 Thermal infrared emissivity spectral curves

of soil with different salt contents
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i), BRIP40 R® (4 0.978, RMSE {% 1.224% ; T
B R* 2 0. 958, Y7 M1 2% RMSE 2y 1. 911% . MR
oy R AN TIN5 I LR, RY AR U AR AL 1 LG R
4. RMSE i /N 3275 BBV TN A9 8 AR G2 28 /0 . 3K = Fh D ik
N 1 BE B XA T T R A B B 8 T R 4 PR 1 4
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i 5 /N 3 1 RUR B A

F2 TESHESAFENEEMBNLER
Table 2 Modeling and predicting results
for soil salinity and emissivity
jegi oty
R*  RMSE/% R* RMSE/%

0.775 3.682 0. 863 3.853
0. 895 3. 400 0. 879 3. 334
0.978 1. 224 0. 958 1.911

JE3 R R T

—JCLRAE B
ZouaB a4 B
/N vk 8 iy
e p<<0.01, & BEAIH L) W E K

Note: p<C0.01, all models reached a significant level
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Fig. 4 Scatter plot of predicted value and
measured value of soil salt content
(a): Monadic linear regression; (b): Multiple stepwise regression;

(¢): Partial least squares
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Table 3 Correlation coefficient between simulated

emissivity and soil salinity

e ot B HISE R H
B10 0.706
B11 0.786
ASTER B12 0.872
B13 0. 499
Bl4 0. 520
Landeats B10 0. 547
B11 0.419
HJ-1B B8 0. 495

e Z BT ARy 85 A T IERE AR B . R £ Ju 4t Il
IH75%:, % ASTER B10, B11 fil B12 =4 B il B30 & 4 %
BRI SR AT ARG AT Y =1 910. 666 Ep..
— 2 455.767Ey, + 990. 811Ey, — 385.922, R* 3k 0.831,
RMSE Jy 3.190%, Y A & ik, Eno . Enn 1 Ep 551
#7" ASTER {248 19 B10, BI1 F1 B12 5 B Ay R 400 5 5 4
PE . FHFR I 40 ADREABCHE SEAT TN . &1 6 S A6 AL 1500 4%
H S R A S WO R s B G 1) RP 2 0.833, RMSE 2f
3.895% . b BT 106 (Y A AR & TN (A R s . & Sk R
111 1020 1y A HEAE S TN 25 SR ARAIR . el e TT 5E A o A 4
PR RALL A0 FE B B A S A 1 S i IR A R A Y . UL A
FH T AR AT A0 3 a3 - ek 43 & R AT Y

30+

y=0.711 7x+2.772 9
R*=0.8333

251

20+

154
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Precicted salt content/%
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Fig. 6 Scatter plot between measured salt content

and predicted base on simulated emissivity
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A Study on Remote Sensing Inversion of Soil Salt Content in Arid Area
Based on Thermal Infrared Spectrum

XIA Jun', ZHANG Fei’
1. School of Land and Resources, China West Normal University, Nanchong 637009, China

2. College of Resources and Environment Sciences. Xinjiang University., Urumqi 830046, China

Abstract The soil salinization has faced a serious threat to the ecological environment in arid areas, and it is of great significance
to quantitative inversion of the salt content of soil by remote sensing technology. In this paper, we gathered the farmland soil and
salt crystal in Ebinur lake watershed, to prepare into soil samples with different salt content (the proportion of salt and saline
soil; 0.3%~30%) in the laboratory. We measured the thermal infrared emissivity spectral of soil samples using 102F FTIR
spectrometer, and through the Planck function fitting to obtain soil emissivity data, and then used the Gaussian filter method for
smoothing emissivity curve to eliminate the background and noise effects. The saline soil emissivity spectral curve features were
as bellow. The emissivity spectrum curve of soil with different salt content was basically consistent in shape and change tenden-
cy, and with the increase of salt content, the value of emissivity increased. Soil salinity factors had inhibitory effect on Rest-
strahlen absorption characteristics, which would be weakened with the increase of salt content, that presented as the depth of the
asymmetric absorption valleys decreased, but the position and width changed a little. Based on the correlation analysis of emis-
sivity and salt content, we found that: It was positively correlated between thermal infrared emissivity and salt content of soil,
with the maximum correlation coefficient being 0. 899, and the corresponding waveband 9. 21 pm; 8. 2~10.5 pm was the most
sensitive wave bands for soil salinity. Using monadic linear regression, multiple stepwise regression and partial least square
method to construct the prediction model, the value of R* were respectively 0. 863, 0. 879 and 0. 958, and RMSE were respec-
tively 3. 853%, 3.334% and 1. 911%. It was proved that these three kinds of methods had certain prediction ability for salt con-
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tent of soil, but partial least square was the best method. The thermal infrared wave bands of ASTER, Landsat8 and HJ-1B sat-
ellite sensors were chosen for the emissivity spectrum simulation according to the spectral response function of the sensor, and
the correlation analysis results showed:; ASTER’s B10, Bl1l and B12 bands are sensitive to the salt factor with thermal infrared
spectroscopy and have a high correlation with soil salinity, and their correlation coefficient are up to 0. 706, 0. 786 and 0. 872 re-
spectively. Furthermore, the prediction model of soil salt content based on ASTER thermal infrared wavebands was established
through the multiple linear regression method, R* and RMSE of the predicted model was 0. 833 and 3. 895%. At last, the results
showed that; it is feasible to quantitatively inverse salt content of saline soil by satellite thermal infrared remote sensing, which

will provide a new way and reference for the remote sensing monitoring of soil salinization in arid areas.
Keywords Soil; Salt content; Thermal infrared spectrum; Emissivity; Waveband simulation
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