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Fig. 1  Distribution of sampling sites in Ji’an County, Jiangxi Province
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Table 1 Statistic characteristics of organic matter content of the tested soil
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Typic Argic-Udic Ferrosols
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Fig. 2 Spectral reflectance and the characteristic absorption curve of

the soils in Ji’an County, Jiangxi Province

X G T i — B o0 A2 A I, T DX B B R SO
T AT 23 A USRI, 57 ORE i 22 T B O 1 R AR 22
S 3 G LT A0 28 480 B0 X B e R Y 2R AT L
JEIX G TE 22 S, T BR T S S, AL AR 2
KRAMEELR ",

R U I A TR R 2 8 A SRR IV BN R AIE I
Wy £k 5 0 I 95 9 P L ) T AR, 3 e R BR o3
1z B0 AT LASR IO T AR, R e AR SCRE SO 18 W g
(i i AL, R

s:jD,AA (1)

A, S kg R AR R el 28 7 X 18] 460 ~ 560 nm 560 ~
710 nm.750 ~1 113 nm.1 320 ~1 604 nm .1 712 ~
2 069 nm .2 069 ~2 267 nm & [l A AL, D, H X
[ 45 30K BT X o7 1) S B50MF, A SRy DX TR] P 8 4K 44
Hd,
1.4 BEZESHIIE

W 120 DMREAS MR IE S T4 . Hoh A OE
FEA R 90 A, UM FEAS S 30 A~ FE AR 35 B J5E )
S R R A N S S AHE T S R 3
ASREAR T — AR S AR R B0 UERE A, 3R W] R IE AL
TE R AR 0 S0 AR AR 1) N [R] = b 1 28 8 A L
L AR B

LT AMGE 43 B 10 O B B R J2 T AL IE
B e AR A R T vk R R A /D 3R Jal
(PLSR) , HCAR &y Hb fiff pfe 1 45 A% 0 P9 355 oo 3 26 M AR
K FEARA B T AR AT )

AR i1 50 E S U E RAB(RY) B AR
22 (RMSE) H1 B0 AH X 23 #1222 (RPD) (43 %6 #f A
PrufE2E SD 5 U B 5 AR iR 25 RMSE /9 LU {H) R 1
o ROBUK, RMSE /) 36 W A A K5 Bl s o it
Sb, 24 RPD > 2 3R WA R A7 B b 1) 1000 66 9, 4
1.4 <RPD <2 3% W] AR A X5 i AV A W A5 0, in
RPD < 1. 4 D) 3 WA A T8 1 6t R it A7 3 ™

2 4 R

2.1 ET1TEXBMANRSEERFW L EX L

H1E

G R A ML A R e
Y T M R A B R A O 3 R AR 09 £85I
3 ral DUE 88038 i 476 1 400 .1 900 Fi
2 200 nm Ab 77 7E W 5 1 7K 43 WU 0B 4% R 5 B
W T E AR OH - 45 5¢, K 3a ha] LUA A
) A AT 5 kAN [R] - 8 26 10 O i f G th 2k 22 S
T, VAT KRR b R SRR R LA, AR T WO X
ST HE R B R ALR RS 7E 640 nm A3 TS 89 W Wi, 7E
840 nm A4 B @ (19 W L, 783 21 406 X, 21 48 A} 3 1
g BN 5 B LA B M 2 BT KA Bl 4k
RS LT, E 640 nm H1 840 nm A7 {55 i WK,
MR 28 (0 T2 25 78 4k, 21 38 1 A BE SRR JK A 1= R
SRt R RRZ S KT T A B R AR Y R
T R AR I A S R X A O A B e, R
difr P9 2 6 T3 AR 4R 1 B R W T A L A 4y
+ HES R B AR AL AR A o A TR A AL ST Y A
IR AN TR, KRS A K 2R, LR ol 3=
éI%ﬁ%ﬁﬁlﬁU%iﬁﬁﬁi““o Henderson ’%‘-’?”Wiﬁ
b X BN e AN [R) R R - ML & o
gl A 5% A5 A AL 4 O Y o T k2
TR, LR Y BT RRAR N, — 0T, AH WA AL
O KRS G G R B LT AL

AT A B & & kR b LA (K
3b) BRA WL &4k 10 g kg ™' 240, HoAl A HL &
i iR AL, — M, A LT R
A SRR T A LT A i 10 g kg T B9
G et ZOP R A L, 5 BLBT & B ST O
R VA &I JOK R A LT S R G, A LR
EEAE 15 g kg AR, H— e T B S0
HE SR I B K B BT R B AIG, IE T 22, DB IS R AR
Al BE 5 bk o B A O, TR I VIV B AR 21 38 b [X K
et A LT B v 1G 0, S R e D 8 LA A AE

http : //pedologica. issas. ac. cn



1006 +

¥

51 %

BHURSEKRT 15 g kg "B AFHAE,
Bl 4a 5 7sA HLIT DU 40007 24 19 - B 56 1% | Bl s
WL & BB R NHES, SE 20 i 4 6y . i 18] 4a 7]

040} *?
[}
2 035
L
5
?3 030 F
s :
§ el / —— JK#§ 1 Paddy soil
n —— 413 Red soil
s 020f
5
sz 0.15F
& 0.10 |
400 800 1200 1600 2 000 2 400
P K Wavelength (nm)

Y6 2 it 3 Spectral reflectence

R A RILJS i e Y L A X I e D S A
AE Wk (P 4b) 3 M AT DL AFAE WY fE 560 ~ 710
nm Ak A7 AL R R O A
0.6
05 ' .

04

031 A AL A ESOM contents
3 —10.35gkg™!
—18.54 g kg
02 - - 2396 gkg’
I 33.40 gkg™!
0.1 ——43.46 gkg!
0.0 = 1 L L L 1 " 1 N 1
400 800 1200 1 600 2 000 2 400
P ¥ Wavelength (nm)

Pl 3 A A WL & ik ) AR T b S A (358 kg ™") (a) IR [ A5 HLI 35 Bk /K R £ (b) JE i RAE

Fig. 3 Spectral characteristics of soils different in soil type, but the same in OM content (a) andpaddy soils different in OM content (b)
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Table 2 Calibration and validation of the PLSR model for estimation of soil SOM

4% Full bands 560 ~710 nm
AL B 5 i jeiz ¥ S e iRIUE S
Preprocessing methods Calibration sets Calibration sets Prediction sets
R? RMSE (g kg™") R? RMSE(g kg™") R? RMSE (gkg™") RPD
KAk
0.55 8.19 0. 80 5.19 0.70 5.55 2.18
Unprocessed
26 2R F2 B
0.70 6.61 0. 89 3.91 0.84 4.78 2.48
Continuum removal
(EEAGERIE S
0. 66 6.87 0.90 3.73 0.83 5.00 2.42
Logarithm of reciprocal
—Br %
0. 62 7.32 0.90 3.67 0. 69 6.72 1. 80
Ist derivative
R B9 X B+ — B S 8
Logarithm of 0.62 7.30 0.91 3.55 0.71 6.44 1. 88

reciprocal + 1st derivative
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Abstract The objectives of the study were to analyze spectral characteristics of red soils different in SOM ( soil or-
ganic matter) content in Ji’an, Jiangxi, for establishment of county-scale SOM quantitative estimation models based on
SOM reflectance bands, it was found that red soil and paddy soil differed sharply in soil spectral characteristic. The wave
range of 560 ~710 nm was the spectral absorption band specific of SOM in the soils of Ji’an county. Correlation coefficient
of the log of the absorption area in the range of characteristic absorption bands with soil SOM was 0. 86, fitting equation
was ¥y = —20.91 In(s) —27.26, and determination coefficient was 0. 74. After calibration with the data of SOM in vari-
ous types of soils, the determination coefficients for prediction( R*) , the root mean square error (RMSE) and the relative
error analysis( RPD) was found to be 0.75, 0.61 and 1. 88, respectively. The partial least squares regression ( PLSR)
model, established on continuum removal and logarithm processing of reciprocal of the reflectance, was the highest in esti-
mation accuracy, with prediction determination coefficient R’being over 0. 83, RMSE less than 5. 00 and RPD more than
2. 4. These findings indicate the model based on specific absorption bands 560 ~710 nm can be used to quantitatively esti-
mate soil SOM in red soil regions.
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