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Hyperspectral estimation of soil salt content in lake oasis
on the west bank of Bosten lake
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Abstract: : Taking the soil salinity and corresponding hyperspectral data of the lakeside oasis on the
west bank of the Bosten Lake as the research object, the root mean square R, logarithmic lg R, recipro-
cal 1/R, reciprocal 1/IgR were used to transform the original spectral reflectance. The fractional differen-
tiation was introduced to perform differential preprocessing within 0-2 on the transformed spectral reflec-
tance. The characteristic band through significance test was used to model and verify partial least squares
regression. The results show that: 1) The characteristic bands that passed the significance test were
mostly 1/R of 691 bands, which was 226 more bands than the original band R. With increasing orders,
the number of bands that passed the significance test in each order showed a trend of increasing first and
then decreasing. The characteristic bands that passed more were 0. 4 and 0. 6 orders of 1/R, which were
145 and 150, respectively. 2) The absolute value of the correlation maximum value of the original spec-

trum R was 2nd order 0. 53. The absolute value of the correlation maximum value of the other four mathe-
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matical transformations was 0. 11-0. 16, higher than R. The characteristic bands were mainly concentrat-
ed at 600-1 000 nm and 2 020-2 330 nm. 3) The fractional differential of the original spectral R, the
root mean square R, the logarithm IgR, the reciprocal 1/R, and the logarithm reciprocal 1/lgR was mod-

eled by partial least squares regression. The model established at 0. 2th order of 1/lgR was the best one,

with R%=0. 78, RMSE,=1.56, R’,=0.63, RMSE,=1.44

Key words: fractional differential; soil salinity; spectral transformation; partial least squares regression

methods; hyperspectral estimation
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Fig. 1  Sampling point and location of the study area
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Fig. 2 Cluster analysis of soil salt content spectral curves and characteristics of different soil salt content average spectral curves
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Table 2 Modeling and verification of fractional differential spectra of soil salinity
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