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Hyperspectral prediction of organic carbon content of brown desert soil in
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Abstract: Using the measured organic carbon content of brown desert soil and hyperspectral (350-2 500 nm) data ac-
quired from the lakeside oasis of Bosten Lake, competitive adaptive reweighted sampling (CARS) , successive projection algo-
rithm (SPA) and competitive adaptive reweighted sampling-successive projection algorithm ( CARS-SPA) were used to screen
the characteristic bands of organic carbon content response in brown desert soil. The prediction model of organic carbon con-
tent in brown desert soil was constructed by using full band and characteristic band combined with random forest (RF) model.
The results showed that the organic carbon content in the 0-50. 0 cm soil layer of the brown desert soil in the lakeside oasis of
Bosten Lake was 1.40-40.92 g/kg, with an average of 14.20 g/kg, and the coefficient of variation was 55.54%, showing a

moderate variation level. The response characteristic bands

7S B #9.2023-01-18 of brown desert soil organic carbon content screened by
HELIB P45 R HE X H ARSI 415 H (2022D01A214) 5 [ CARS, SPA and CARS-SPA were 122, 11 and 10, respec-
FERFI2EIL 4T H (41661047) tively. The best prediction effect was obtained when the
TEERN KT (1999-) , 2, Bram s g A, Bl A oe 4, F 3N characteristic band data selected by the CARS-SPA algo-
TEIX A 38 7% PR AR AL K % @0 A BF5E . (E-mail ) yong- rithm were input into the RF model. The determination coef-
zhuofan@ sina.com ficient (R*), relative percentage difference (RPD) and

EBiEE . 258 E , (E-mail) onlinelxg@ sina.com root mean square error ( RMSE) of the validation set test



1342 H K&k 2% W]

2023 4 55 39 % o M

were 0.85, 2.59 and 2. 72 g/kg, respectively. This method could effectively reduce the redundancy of spectral data and im-

prove the prediction accuracy and operation efficiency of the model. The results of this study provided a reference for the pre-

diction of organic carbon content in brown desert soil in the lakeside oasis of Bosten Lake.

Key words: soil organic carbon content; brown desert soil; hyperspectral ; competitive adaptive reweighted sampling-

successive projection algorithm (CARS-SPA) ; random forest
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Fig.1 Location of the study area
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Fig.2 Hyperspectral estimation flow chart of organic carbon

content in brown desert soil
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Table 1 Statistical characteristics of organic carbon content of brown desert soil in different data sets
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Fig.3 Brown desert soil spectral reflectance curves after SG smoothing and SG-first-order derivative pretreatment
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Fig.4 The process and results of different algorithms for selecting feature bands
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Fig.5 The test results of training set based on RF model
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Fig.6 Verification results of validation set based on RF model
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