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Table 1 Physicochemical properties of soil samples
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Number Total carbon (%) Total nitrogen (mg/g) Bulk density (g/cm?) Clay content (%) Sand content (%)
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Table 2 Descriptive statistical analysis of the SMC %
AR i ] RAME i IN: 1 FHME b2 T 5 3
Sample Range Min. Max. Average SD Skewness Kurtosis
JFEA Total sample 88 106.978 0.021 106.999 24981 32.899 0.968 -0.487
FZIE4E Calibration set 66 106.978 0.022 106.999 25.691 33.554 0.962 -0.479
I8-UE4E Validation set 22 91.471 0.021 91.492 22.853 31.510 1.035 -0.459
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Fig.1 Hyperspectral characteristics
under different levels of the SMC
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Fig.3 The 1:1 fitting diagram of SMC
spectral monitoring model
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Hyperspectral Response Characteristics and Monitor on Soil Water

Zhang Haitao, Yan Xiaobin, Feng Meichen, Yang Wude, Xiao Luijie,
Song Xiaoyan, Zhang Meijun, Wang Lele, Wang Chao

(College of Agriculture, Shanxi Agricultural University, Jinzhong 030801, Shanxi, China)

Abstract In order to timely and accurately monitor the soil water content (SMC), using the method of artificial
simulation of different SMC environments under indoor conditions, by measuring the SMC and its corresponding
soil spectral reflectance, using the continuous projection algorithm (SPA) to extract the characteristic wavelength
of soil moisture, combined with multiple linear regression (MLR) method, constructed the hyperspectral
quantitative monitoring model of SMC. The results showed that the spectral reflectance gradually decreased with
the increase of SMC, and there was an obvious negative correlation between them. These spectral wavelengths of
422, 629, 817, 976, 1121, 1258, 1359, 1448, 1830 and 2022nm extracted by the method of SPA were proved to
be closely related with the SMC. The combined method of SPA-MLR was adopted to construct the predictive
model of SMC based on the extracted spectral wavelengths and it achieved good accuracy and stability
(calibration set: R=0.930, RMSE=8.845, RPD=3.794; validation set: R>=0.927, RMSE=8.799, RPD=3.581). The
research results would provide some practical exploration and theoretical reference for the efficient monitoring of
SMC with the hyperspectral technology.

Key words Soil moisture; Hyperspectral; Successive projection algorithm-multiple linear regression (SPA-
MLR); Monitor model
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