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Table 1  Statistics of soil types based on Chinese Soil Taxonomic Classification
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Table 2 Prediction of free oxide content from BPNN model
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Fig. 2 Relationship between free iron oxide measured by laboratory procedures and predicted by BPNN model
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Table 3  Prediction of free oxide content from PLSR models
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PLSR-FDR 216 4 8.30 0.52 8.33 0.54 1.44
PLSR-Log(1/R) 216 14 7.09 0.66 8.07 0.54 1.49
80
PLSR-R PLSR-FDR PLSR-Log(1/R) .
= 4l 1] . 11
@ 60 F . - F
ED - 5 . "= .
a 4] “Lidte. ' = e, ' L
& 20} R=0.59 P e L R=0.54
RPD=1.52 RPD=1.44 RPD=1.49
1 1 1 1 | 1 | 1 | 1 1 | 1 | 1 | 1
00 20 40 60 80 0 20 40 60 80 0 20 40 60 80
SEHME (2/ke) SN (g/kg) SCWHE (2/ke)
E3 HFEHKIE=XNES PLSR HETUNER X RE
Fig. 3 Relationship between free iron oxide measured by standard laboratory procedures and predicted by PLSR model
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Fig. 4 Prediction of free iron oxide (>20 g/kg) by PLSR model
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Prediction of Soil Free Iron Oxide Content Based on Spectral Analysis

WEI Chang-long'*, ZHAO Yu-guo'”", WU Deng-wei ', CHEN Ji-ke'?

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Free iron oxide content is an index of soil weathering degree, soil-forming condition and environment, soil
classification and soil age estimation. This paper investigated 91 soil profiles containing 398 samples in XuanchengPrefecture of
Anhui Province, the spectral reflectance of soil samples was measured over the range 350 — 2500 nm, the free iron oxide content
was analyzed by chemical means. In order to determine the relationship between the free iron oxide and spectral data, the spectral
data were transferred to first derivatives of the reflectance (FDR) and absorbance (Log (1/R)) other than reflectance (R). This
paper compared the performance of two calibration methods, namely partial least squares regression (PLSR) and back
propagation neural network (BPNN) analyses for the accuracy of measurement of three spectral dataset, namely R, FDR and
Log(1/R), the spectral response of the free iron oxide also was determined. The results showed that traditional modeling methods
could not accurately predict free iron content (R?<0.6, RPD<1.5) when its contents were lower than 20 g/kg. Compared to the R
and log (1/R), the FDR which was implemented in the models indicated a poor predictive ability.

Key words: Soil spectra, Free iron oxide, PLSR, BPNN
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