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Inversion of Iron Oxide Contents in Forest Soils of Dawei Mountains Using Laboratory

Hyperspectral Data

TAN Jie', CHEN Yan', ZHOU Weijun®", CUI Haojie?, LIU Pei'

(1 College of Landscape Architecture and Art and Design, Hunan Agricultural University, Changsha 410128, China; 2 College
of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: Iron oxide is the main body of iron-bearing minerals in the soil and is one of the most obvious and useful indicators of
soil development and soil classification. In this paper, forest soils in Dawei Mountain of Hunan Province were collected, iron
oxide contents in soils were determined respectively by conventional chemical method and by hyperspectral inversion with
models of multiple stepwise regression and partial least squares regression inversion established by screening sensitive bands
after spectral preprocessing and combinatorial transformation. The results showed that soil spectral curves with different iron
oxide contents all were in steep-hill shape in the whole band, iron oxide content was negatively correlated with spectral
reflectance within 420-580 nm, different spectral transformation could improve the correlation, and the combination of
Savitzky-Golay (S-G) smoothing and de-embedding lines was superior to other pretreatment methods in inversion. The
characteristic bands of iron oxides were 392, 427, 529, 523, 549, 559, 565, 570, 994 and 1 040 nm. Partial least squares
regression model had better stability than multiple stepwise regression model, and is suitable for rapid estimation of iron oxide
contents in forest red and yellow soils.

Key words: Soil spectra; Iron oxide; Multiple stepwise regression; Partial least squares regression
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Fig.3 Mean reflectance spectra of soils with different iron oxide
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Fig. 4 Correlation curves of hyperspectral transform
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Table 1 Multiple stepwise regression models based on continuity removal
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B: Y=-128.506%1565—237.961%1994+337.176 0.821 0 5.3582 2.493 8
C: Y=-128.511xA565—241.628%994+169.706%110491227.603 0.876 5 4.588 7 29120
D: Y=-115.015%1565—275.853%29941231.346%11040—76.7665%139,+227.603 0.909 2 4.007 8 3.3340
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Table 2 Accuracies of partial least squares models based on continuity removal
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A 26 7 13 3.643 4 0.930 6 13 7.740 0 0.6300 1.726 3
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Table 3 Comparison of modeling results
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P foe /1> e Bl 9 BEAY B 20 34197 09358 6  3.1550 0.9818 4.2352
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Fig. 5 Measured values and predicted values by regression model of soil iron oxide
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