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Abstract: In order to solve the difficulty of inversion of organic matter content using the field hyperspectral
data and improve the accuracy of inversion model of soil organic matter content, sample black soils and the
detected field hyperspectral data in Jilin Province, and the soil organic matter contents of each samples were
analyzed. Prior to performing the statistical analyses, the bands with large noise were eliminated, the raw
soil spectral reflectance (R) was transformed to logarithm of the reciprocal of reflectance [1g(1/R)] and the
first derivative of reflectance (R'), which were commonly used in soil spectroscopy to reduce possible spectra
nonlinearities and enhance the spectral features. In addition, continuous wavelet transformation was applied
to R, lg(1/R) and R’ to generate a wavelet power scalogram at different scales. The correlation of R, 1g(1/R),
R', the wavelet coefficients of R-CWT, lg(1/R)-CWT, R'-CWT to the soil organic matter contents were
analyzed respectively, the significant correlation band was obtained as the sensitive band. Then, after extrac-
ting reflectance from R, 1g(1/R), R’ and wavelet coefficients from R-CWT, lg(1/RO)CWT, R'-CWT, a vari-
ety of inversion models of black soil organic matter content were established by the multiple stepwise regres-
sion (MSR) and partial least squares regression methods(PLSR), respectively. The results showed that the
R? of R’ and soil organic matter content was higher than the R* of R, lg(1/R) and soil organic matter

content. The R* of CWT wavelet coefficients and soil organic matter content increased by about 0. 3; the

WS HHEI:2017-05-16 &\ HHEF:.2017-06-01

BRI - F K A ARB I 4 (41671347) 5 /KRB 45 MEAT LB 2 301 40 27 01 H (201401015) 5 F K H AR BL 5 B 4 (41571491)
E—1EHE MMEIL(1992—) , & [LU”E‘Z%K)\ B WF 95 A= BIF 58 05 18] Ry B A A S 22 2 PF A . E-mail: linpd316 @nenu. edu. cn
BEES REEQITT OB TS B R, EENFE R AT 2N SEBIFR . E-mail.gis@nenu. edu. cn



5% 2 3

ARG % % T CWT AR A WL & e B b o Dl i e 8 A 2 47

results of the MSR models and the PLSR models were established by using R-CWT,lg(1/R)-CWT,R-CWT
were all significant in the calibration sets (R*>>0. 75, RMSE<C0. 25), and were better than using R, 1g(1/R)
and R'. The PLSR models were better than the MSR models in the calibration sets and the validation sets,

but the R* of the validation sets was slightly lower. In general, the inversion models using CWT were more

accurate, R'-CWT-PLSR model was the best, which could estimate black soil organic matter content compre-

hensively and stably.

Keywords: black soil organic matter content; field hyperspectral; continuous wavelet transformation; multiple

stepwise regression; partial least square regression
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