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H E AN4RZIET4 T ENIEFERNN IR FLEFEEAENA BT K T ZK
BEEZWNLEMER 2447 MAKT E7 Y, FERIEFCVERN THEAREY. UL
R HARRII = AN YO, 2 AR LR LA S BN LM, RIUFLL
ERBRETIEANGNREER FR LW, tEAMGEES R EZRE X, H
BRI B £ E LT 404 574 784 854 11204 nm 7 WA 4R LR LiE S +
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Hyperspectral inversion of paddy soil iron oxide in typical subtropical area with Pearl River
Delta, China as illustration. GUO Ying'*, GUO Zhi-xing”, LIU Jia’, YUAN Yu-zhi’, SUN

i*, CHAI Min®, BI Ru-tian'* ('College of Resource and Environment, Shanxi Agricultural Uni-
versity, Taigu 030801, Shanxi, China; *Guangdong Institute of Eco-Environment and Technology/
Guangdong Key Laboratory of Integrated Agro-environmental Pollution Control and Management ,
Guangzhou 510650, China; *Guangzhou Institute of Geography , Guangzhou 510070, China; *Insti-
tute of Earth Environment, Chinese Academy of Sciences, Xi’ an 710061, China).

Abstract: Iron oxide is the main form of iron element existing in the soil. In subtropical areas, the
high-content iron oxide constitutes the soil* s important coloring components, or its mineral sub-
stances, such as goethite and hematite, making the soil color apparently different from that in other
climatic zones. The present paper, with the Pearl River Delta, a typical subtropical area, as illus-
tration, and through analysis of the correlation between different spectral forms and the content of
soil iron oxide, created inversion models of soil iron oxide by extracting characteristic spectral
bands. The findings showed that there was a negative correlation between the content of soil iron
oxide and the reflection spectrum, and the sensitive bands were mainly found in such visible near-
infrared regions such as 404, 574, 784, 854 and 1204 nm. The correlation between the spectrum
through differential processing and the soil iron oxide was significantly improved. On the basis of the
correlation-prominent bands, the methods of both multiple linear regression and principal component
analysis were adopted so as to remove collinear bands, and finally, characteristic bands were selec-
ted to serve as the input parameters of inversion models. A comparison of the results revealed that
the best inversion model of soil iron oxide content in the Pearl River Delta was BP artificial neural
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network (i.e., RMSEC=0.22, RMSEP =0.81, R*=0.93, RPD=12.20). It was applicable with

excellent stability to the fast estimation of the iron oxide content in the soil and could hopefully serve

as the research basis for the measure of the spatial distribution of the soil iron oxide.

Key words: soil iron oxide; remote; hyperspectral ; inversion; subtropical area.
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Table 1 Descriptive statistics of iron oxide content
FEAAE H SEPNIER e/ ME ¥fE brif 2 5 5 RAL
Sample set Number Maximum Minimum Mean SD CV

(mg - kg™) (mg - kg™) (mg - kg™") (mg - kg™") (%)
SEEREA ANl samples 100 44.91 4.19 20.43 9.85 48.2
HAREE Train set 70 4491 4.19 20.08 9.88 49.2
BAIE4E Validation set 30 41.33 4.49 21.38 9.85 46.1
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1 nm, % i Begich 2151.
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Fig.2 Boxplot and scatter plot of iron oxide content.
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Table 2 Collinearity test of characteristic bands Table 3 Comparison of the inversion accuracy by different
Wi WORBHERE A% T WA T models

Wavelength Pearson Tolerance Variance [ Sty WYy BEERE MM
(nm) correlation inflation Regression model FHRE L R2 R

coefficient factor RMSEC RMSEP RPD

404 —0.589"" 0.428 2.335 B E T R 472 443 0.72 223
574 0.585" " 0.594 1.684 Stepwise multiple linear regres-

784 -0.475% " 0.796 1.257 Sior; B |

854 0.624* * 0.676 1.479 ﬁﬂ?d‘#ﬁﬁlﬂ ‘ 4.36 4.43 0.72 2.23

. Partial least squares regression
1204 —0.369" 0.517 1.935 S HE R 6.36 800 0.7 1.64
* P<0.05; * * P<0.01. Support vector machine
BP AT AHHZ M 0.22 0.81 0.93 12.2

2.3 %ﬁE ?ﬁf&&]ﬁ;ﬁ*ﬁﬂﬂéﬁ Back propagation artificial neural

network

2.3, 1VRAIEBEEB:  Dhoxk HERERORS JBE DL R AR f Ak, A
SCUARATR A BeAE o 4 FRE IR ) i A S 80 Ak
MBS IR AR i 2 8] AR 5 R LA e 7 22
17 ISRV A

2.3.2 AR 4 R RIS R R (KR 3),

KT 2.0.254 HE, BP A T A2 2 A5 A £ 1 HoAth
B AR TN 45 55 (&1 7)) B, SCHR% 1) £ ALY S0
KB 22, A 01 A DA K Al e N 3 93 0 2 S
SMLR 5 PLSR £ 760 & g 4 % (K 3 A& — 3 RPD >2 BONFRAE BP N L4 20 R 24 T 00 g R e -, AR e
LRI FLA BT AR | A RMSEC £  PLSR FERBR R 0.93, FN A I A2 22 RMSEP 4 0.81.
FEEE WS = T SMLR. 2% SVM IRE BB R ™ T 5 it @

SMLR DA PLSR, {HUZ AR (1 3 07 AR AR 22 507, X
RITRRS i 2. W) H A0 A2 RPD (H A 1L, SVM fy 3.1 BRVL=AMYIKRE LA ki e pi ik L

RPD(1.64) ek, AL IZBRRSE I FORgs Xk £ S i AR

A Ak B B S T BPNN SRS B D) &% R i BRIL=AMAUMKRE b SRS i 5 Ak 2
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Fig.7 Scatter plots of validation values by different models.

a) B2 IR Stepwise multiple linear regression model; b) {5/ Ml Partial least squares regression model; ¢) 35 [n] H AL
Support vector machine model; d) BP A T4 £ 45457 Back propagation artificial neural network model.
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