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Abstract: Hyperspectral estimation of soil organic carbon content can rapidly and accurately monitor soil fertility and
provide scientific basis for rational fertilization in agricultural production. Taking the west lakeside oasis of Bosten Lake as
the study area, the ASD FieldSpec3 spectrometer was applied to collect hyperspectral reflectance of surface soil samples,
and the organic carbon (SOC) content of surface soil was determined by the potassium dichromate-external heating method.
The continuous wavelet transform (CWT) was used to decompose the soil reflectance (R) and its first-order differential
transform (R') respectively, and the data after decomposition at different scales were analyzed and correlated with the sur-
face SOC content. The correlation between the decomposed data and the surface SOC content was analyzed using the contin-

uous wavelet transform, and three models, namely partial

WoES B 88 .2022-01-24 least squares regression ( PLSR), random forest ( RF)

EETE A TR BT X AR 34T H (2022D01A214) ; [ and support vector machine ( SVM ), were developed to
5 RBRE L 4 00 [ (42061007 5 3758 4k T K 1 1 K BF estimate the surface SOC content. The results showed that

Je A BN H (XJ2021G256) soil hyperspectral reflectance was negatively correlated with
VEBN LR (1996-) , B K E AN, B934, BF98 77 1 surface SOC content. After the first-order differential trans-
N B X e B U AR b e K i BN, ((E-mail ) formation, the number of bands passing the highly signifi-
17875510420@ 163.com cant test (P<0.01) decreased from 1 689 to 227, and the
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from 0.39 to 0.54. After continuous wavelet transform, the correlation between soil hyperspectral data and surface SOC con-

tent increased first and then decreased with the increase of decomposition scale. The R’-CWT-SVM model had the best esti-
mation effect, the R* of the modeling set and validation set were 0. 83 and 0. 80, the RMSE were 5.24 and 3. 56, and the

RPD value was 2.12, which could effectively estimate the surface soil organic carbon content in the study area.
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Fig.2 Correlation analysis of soil organic carbon content with R (A) and R’ (B)
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Fig.3 Correlation coefficients of soil organic carbon content with R and R’ wavelet coefficients
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Table 2 Screening of sensitive bands related to SOC content
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