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Abstract In order to more accurately analyze the importance of spectral absorption characteristic parameters, which
in different soil moisture absorption bands in soil spectra, in soil moisture content estimation, we collect 38 soil
samples in Ugan-Kuqa river oasis in Xinjiang to measure soil spectral reflectance and soil moisture content. The
characteristic parameters of spectral water absorption are extracted with the continuum-removal method, the
features include the maximum absorption depth D, the absorption peak right area R,, the absorption peak left area
L., the absorption peak total area A, area normalization maximum absorption depth D,, and symmetry S. With
the correlation analysis of the features and soil moisture content, we use random forest method to classify the
characteristic parameters of spectral water absorption, and obtain the importance of each parameter to soil moisture
content. Multiple stepwise regression model is used to establish soil moisture content inversion model. The results
are as follows: D and A have the strongest correlation with the soil moisture content, the correlation between
spectral absorption parameters in the band of 2200 nm or 1400 nm and SMC is better than that of 1900 nm band;
the top five parameters that are important for soil moisture content are obtained, they are D0, L .o200 s Az200, Disoo
and R .2500, respectively; the best prediction model of SMC is the multiple stepwise regression model with A ;,,, and

D500, the decision coefficient of the modelling set is 0.88, root mean square error of modeling set is 2.08, decision

Wi BEH: 2018-03-23; &I HHA: 2018-05-08; F A BHE: 2018-05-15
HEETH: ERHRFFISULITT1470) 558 HIE XK 8 R = L 03 4 W B0 H (2016D03001) 5 H I8 X B 47 37 3@ 10
H (201591101 ; # & &ALk 5 3 KX FHF G1E S &2 R A A B # T H

" E-mail: watarid@ xju.edu.cn

113002-1



55, 113002(2018)

ANSHBIFHRE

www.opticsjournal.net

coefficient of the test set is 0.89, prediction root mean square error is 2.21, and the relative analysis error is 2.80.

Random forest classification can obtain the important spectral water characteristic parameters which have great

influence on soil moisture content, and it provides a new method for accurate and rapid estimation of soil moisture

content in arid areas.
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Fig. 1 Schematic of spectral acquisition experiment
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Table 1 Statistical characteristics of soil sample moisture content
Sample set Sample size Mean value  Standard deviation Maximum value ~ Minimum value CV /%
Whole set 38 14.59 5.76 23.94 1.48 39.48
Calibration set 25 15.10 5.44 23.94 1.48 36.01
Validation set 13 13.61 6.45 21.15 1.95 47.38
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Fig. 2 Spectral reflectance curves and spectral absorption characteristic curves of sample with

different soil moisture contents. (a) Spectral reflectance curves; (b) spectral absorption characteristic curves
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Table 2 Correlation analysis between spectral absorption

characteristic parameters and SMC

Spectral absorption SMC absorption  Correlation

characteristic parameter band /nm coefficient

D 1400 0.90" "
A 1400 0.95" "
D 1400 —0.68""
L. 1400 0.95""
R, 1400 0.93""
S 1400 —0.13

D 1900 0.86" "
A 1900 0.73""
D, 1900 0.49""
L. 1900 0.72""
R, 1900 0.71""
S 1900 —0.05

D 2200 0.93""
A 2200 0.90" "
D 2200 —0.04

L. 2200 0.90" "
R, 2200 0.90" "
S 2200 0.30

Note: ** means passing significance test at 0.01 level.
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Table 3 Simulation accuracy of SMC at surface layer

Training set Test set
Model 9 .
R* € RMSE R? € RMSE
Random forest 0.87 1.82 0.83 2.46
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