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Table 1 Genetic types and number of the soil samples
+2 W +® TR FE b5k
Soil group Soil sub-group Soil genus Main characteristics Samples number
13 FrReT e SRV e 21 e FHERONRRA A, WREE L, JERLR 36
Red soil Brown red soil Acid crystalline rock brown red KAL), FAEC, FEREAAE A L)
soil
L EAR: FRUD U B 21 1 TIRBIE AR ARERE G, LIREER 10
Yellow red soil Acid crystalline rock yellow red K, WEmEE L, HIAES
soil
2135 RUD LT HE HPAERK B R, MYURRZ, AR 102
Red soil Acid crystalline rock red soil T, BREE LI T, SR AL T
KRV IR 1 RREiAR (e, WL, FRRCRESH, B, 22
Acid crystalline rock upland soil ZIR &
et Ok, R, NHOREH, RHI 14
Quarternary red clay upland soil
T4 1 FARIEAR: Stant BECA A RD 2 KR, IR B R A 2T 12
Weakly red soil Red sandstone weakly upland soil {0, b+, BHORSSH, £,
IR R e
IR+ WHEAKEL T RS e 1 oAb b B PR AR EE AL, BB O R 18
Paddy soil ~ Gleyed paddy soil ~Acid crystalline rock gleyed paddy &% b2 XAk, B4 ksta, w0
soil +, ERCRGR, FAL, AEREZMELS
W ALV AR IT A5 R S iy, BRI, BRE 26
Sediment gleyed paddy soil Bk E, Mg+, Yok, 70
i B
WEE BKAE L WA TRV 6 T2, AR, FE L, NHURES 66
Waterlogged paddy  Acid crystalline rock waterlogged ¥y, D ERE
soil paddy soil
A= EAR At HOAMIC B2 i A Haty , FREr e, AR 23
Red sandstone waterlogged paddy BEE, BPRAE L, NATHUIREE R
soil
W ALV e H AT AR SRS T A, M 54
Sediment waterlogged paddy soil Fht, JBRCRGEH, RO GRS
WEE R B | TRRE, FHEE, ML, A 47
Quarternary red clay waterlogged HERESL, Bt EE e
paddy soil
i E KRG £ HH RLT e HAME YT, B2, HREE 2k 13

Submergic paddy Red sandstone submergic paddy

soil soil
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Fig. 1 Extraction of spectral curve characteristic

S HO T VAL R R 7 O 3 SRR AE ) — Bl 7
B, JRIROGTE  ZB R BON T SO R sl R
5 0 W M i B I 43 A A S T SR A 0
X AR G 1 Y T B 8 B R s T O g T
JEIX IR, AR A ] 1 S 2 AN [R] 4 i 1) 22
At
1.4 THEEIEFTETERM

XPCTERFAE R B . RO R AR | i &R
F18 2R 3 ARV AL IR A2 119 5 B2 S R AT DI T P I A 4
W, W1k 24 e AR RS B, AR R RRIE S
B, Rz HIZ AL 3 M7 ik 244 BOR R (8 P ik
Fa BAURIER 193 A i H T e R 20 #r,
TR IR MR ST 1 = A 5 i 25 70 0l B AR AR Bk . A
BUTCRIRE 8 My 8 & i DU B v il A 24 (A
=AM U R B 207 B . R TR HISAS
BAFFastclus, REZATHA LRI HEL, B
I R AR Y LR A5 E T2, AR
% JE T IR S

2 % R

2.1 N[ELIIETE KB 451

F T A EB A HERRAE AR B ORI AT R
X B [F]— 26 L HOGIE R WER B 285 1Y
PUASLLIEE S i 4k (B2) o WE2H LIE
AN RIZLHE 2R G E th e R Rl ke i, 7
AT UL~ B 2L A 65 0 B it B e, 7R
LLAMGIE XA JLAN AT, 1400 nm, 1 910 nmAfl
2 200 nmA3 R ZU AW, 980 nmZE A AT BH i A

Wl . B TR A L RS R R AR R
255 BRI IO i 422 5 W W, Bk
B, LDIENE OIS UM R R R R, BRI
KB FREAL, AT R AL, AT
FOEE ML AE00 nmZe A7 YA g, 7E1 400 nm,
1 900 nmF2 200 nm¥&A 55 1Y W, fHAN ] 2115
2 W I A 25 5, 2T - W R A G il 2k A
1 400 nm. 1 900 nmA12 200 nm>Hy ik Z1 A VIE I ik
W, 7T A Y 2 ) W ST A T T . X A el T
REBREVAN, HET 9. AL S & AKS
TEENERFEOGEMA&2Z RN, 7EAT Wot-
R AT LT NG X 3k, 21 Sk 4 W 2K R S R
ETE, LT 2 E600 nm A A7 A BRI ML
W S

P&l 3a 1 (K1 3b 3 Sl J 21 45 b A [ 26 447 ) K 4

0.8 F
0.7 F
S 06
g
2 05}
&
04 F
R 03 /7 —— b+ Weakly red soil
02 (s 44 Red soil
/i — #4103 Brown red soil
o J — — W4T Yellow red soil
1
0.0 1 1 1 1
400 800 1200 1600 2000 2400

K Wavelength (nm)
FE2  ASTRIZTHE 28 4 O3 i b %

Fig. 2 Spectral reflectance of red soil relative to sub—group
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Fig. 4 Characteristic absorption of spectral reflectance of red soil sub-group
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Fig. 5 Spectral reflectance of paddy soil and red soil sub—group
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Fig. 6 Characteristic absorption of spectral reflectance of paddy soil and red soil sub-group
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W o AN, S T 2R A v R R R
/6 MHERR {H Pl 1 K A3 & R G g K, AL
JRRT - ST A T SR R, X AT AR
AR 58 22 5 0 05 — R A . 420 nmA1447
nmAb OGS SR A S BOE A AUK RS T
L WA ROKR L RAL, B R E S TR,
KA 1 RAK IR AR S 22 A DL B, =0
BB FHAIIRE G, AR T KA B K AE
R TR BT B 20, AR KRS A
T T, A L E ROKARE LA F RUOKAE L
M SR I T R KRS R Ak S AR (R
TR RS KFE A LG IX, ek
rite BB b BR BOAR O B AR, (HE T3 oAt - 458
ARV IR 5 2 HIE

T BUAY 194 R AF AR 8 X 5 B 4 S R 47 0]
A, A5 R B SRR 4y i HE A 3R 86.23% ,
DAL I 1) = G 3 R AE BT A Ry VLG 213 b X %2+
e 250 3 L e JE MR B E S SR R
M 4 J& 22 8] %] 43 B HE R AR 66.37 %, B 5
T HOCIER I T EAT IR A b LR AL
(] 9 0 A T Bk — 5T, (HULEH T R DG SRR
TEHIT IR G oAb B 2o 2R ny T e

A 5% 3¢ W N FH DG 3% R A AT 1 18 2R 1 4 28
TR = S i OB e SR 1 = I (S PN
A4 WA T B b X 322 Y 2 53 248 R HL - 58 MR
FEIYE AR IR o X 142 43 28 L AR 1) -3 g
T, FHE N ZHORE AT S0 b L R A
TE PERE SR K B B ERE g K2
], J2 B R AR LD D MIRR L0 2 2 ] LA K 5
B RUKR LWz |, PR LLE 2 5 AR T
FoE MR, IS 22 80/ WE AUKRE .-
J& ToRBFAAEET R . KRS R R B REALR ., R
B FR BT DI R R R R ) 0, ML PE AL
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Table 2 Accuracy of soil classification based on spectral characteristic
I TKT LE A FHTE 15
Correct Error
+25 2 e oy
Soil group  Soil sub-group +/E " +/E o
) Sample ) Sample
Soil genus Soil genus
number number
EAR: ERAR JRUD Y br 1 20 JR VD e 1 6
Red soil Brown red soil  Acid crystalline rock brown red soil Acid crystalline rock red soil
R E YRR AL 10
Acid crystalline rock
submergic paddy soil
pigaR: JRUD U6 B £ 10 — 0
Yellow red soil  Acid crystalline rock yellow red soil
e FRUD LT 1 48 RV U+ 29
Red soil Acid crystalline rock red soil Acid crystalline rock upland red soil
RV VAR LT 35
Acid crystalline rock brown red soil
R+ 20 JR VD RT3 2
Acid crystalline rock upland red soil Acid crystalline rock red soil
He Tt 10 WP e 4
Quarternary red clay upland soil Quarternary red clay submergic paddy
soil
LT LIRDIRLIHENE £ 8 LT YU 4
Weakly red soil Red sandstone upland weakly red soil Red sandstone submergic paddy soil
KAE L WE KRS T AR e 18 — 0
Paddy soil  Gleyed paddy Acid crystalline rock gleyed paddy
soil soil
& E e 1 20 T E BV H 6
Sediment gleyed paddy soil Acid crystalline rock gleyed paddy soil
U AERILY ¢ e AR RILY Ul 46 i AERIUEARU AR 20
Waterlogged Acid crystalline rock waterlogged Red sandstone waterlogged paddy soil
paddy soil paddy soil
i AERIUEAR TSI EAEY 13 WAL Ve 10
Red sandstone waterlogged paddy soil Sediment waterlogged paddy soil
AR e 50 L 4
Sediment waterlogged paddy soil Red sandstone waterlogged paddy soil
At 22 RV e AR LI 7
Quarternary red clay waterlogged Acid crystalline rock brown red soil
paddy soil VR B 18
Quarternary red clay gleyed paddy soil
HETFHEK R £ HE T HELT RV 9 i LT T 4
Submergic Red sandstone submergic paddy soil Red sandstone waterlogged paddy soil

paddy soil
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D X 196 75 TR0 KRR+ 2 2 £ HEE K 2T K
ALK BT, Bl = % 2 [ V6 2 4517 12 A )
M, R FIDEREHFE AT I S 2 — S5
5 30 5 G 2 MR 4 B 3 13 48 26 B 4%
B R BE, RN ChE LK R %
(1992) ) M@K, ERMB LR, 2
X 35K S 4 - P67 P 2R R, 3
SEAE L PRI AT X 48 T T 22 S
T S0 AR ROk S . R
LR RO PR AR . R AR . 1
Lo ARG ) | e LR 2 A S R
Sl 87 FE s 1 R — — o 0 X 45K ) - 1 2
R SR 2 6 1 - O T AT 46 o e
6, UUiLWIINAT 505 R T b,
R T A0 M R S R SRR, TR D
BT R R R AT 4R G40 2 b L 4 e
TRERE. BEAN, A VCHI g R R AR KR T
HE, TR AR R R R, DL B
Vet SR MR 955 4 E 00
A X 2T HE D X+ HOE RS E B BT 5t

4 7t

ZIE AN X IS [R5 R R 22 S i
620 nm ~ 740 nm Y RE N I T AR 1R 2T 58 > 414 >
FRELTHE > 4080+, 420 nmA1447 nm®) — B S5
P BLTHE > R 58 > 218 > 21kt . KR
KRG KR AN, HOGTERRAE 22 0N
B, Gl RO R R BUK RS £ > W E ALK
fEt > WEAUKAE L, 620 nm ~ 740 nm A 4FAE I
Wi AU B RUK RS £ > W E BUKAS £ > 1 E UK FE
+, 420 nmA1447 nmAY SR B 2ZEE O
BRUKFE L > HERKRE L > EERUKE L, B
o T AL BEEA R AR AR B X R T 2R A R
HERFE 4 86.23% , /r KMUMERR K wm , L@y
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Hyper-spectral Characteristics of Major Types of Soils in Red Soil Region of
Jiangxi Province, China

ZHAO Xiaomin' YANG Meihua'"
(1 Land Resources & Environment College/Key Laboratory of Poyang Lake Basin Agricultural Resources and Ecology of Jiangxi

Province, Jiangxi Agricultural University, Nanchang 330045, China )
(2 Nanchang Teachers College, Nanchang 330103, China )

Abstract [ Objective] Soil spectrum, as a comprehensive reflection of soil physical and chemical
properties, is of important significance to soil quality management, digital soil mapping, analysis of soil
properties and soil classification in the red soil regions. [Method]) In this paper, a total of 443 surface
soil samples were collected in the typical red soil regions, e.g. Ji’ an County, Yujiang County, Xingguo
County and Wanli District of Jiang Province, and visible and near infrared reflectance hyper-spectra

(350 ~2 500 nm ) of the samples were measured with an ASD spectrometer in laboratory. After the treatment
of the spectra with the continuum-removal and second order derivative methods, the spectra of the four major
soil subgroups and their subordinate soil families in this region were characterized. Then, 19 characteristic
variables, such as spectral reflection and absorption of parent materials, iron oxide ( goethite and hematite )
minerals, organic matter and clay minerals and hyper-spectral reflectance, were cited as indices for Fastclus
cluster analysis of the spectra. [Result] Results show that the soils in the region varied sharply in spectral
reflectance from sub-group to subgroup. In terms of spectral characteristic absorption area, in the 620 ~ 740
nm spectral bands, the four subgroups exhibited an order of yellow red soil >red soil > brown red soil >
weakly red soil, but in terms of the difference between second order derivatives at 420 nm and at 447 nm,
they followed an order of yellow red soil > brown red soil > red soil > weakly red soil. The brown red soil was
higher in reflectance in the Vis-NIR spectral range, but lower and wider in spectral absorption intensity in the
range of 1 900 nm than all the other subgroups. The weakly red soil was the steepest in spectral curve and the
highest in reflectance in the near infrared region, showing two relatively strong absorption peaks at 1 400 nm
and in 1 900 nm, separately, and a super strong peak at 2 200 nm.

In terms of the peak at 2 200 nm, the sub-group of red soil was similar to the sub-group of reddish soil
in spectral curve variation tendency, but lower in absorption intensity at 900 nm, 1 400 nm, 1 900 nm and
in 2 200 nm and higher in position of the curve. As a result of variation of the duration of flooding, paddy
soils of the four sub-groups of red soils varied greatly in spectral characteristics, and they followed an order of
gleyed paddy soil > waterlogged paddy soil > submergic paddy soil in terms of spectral reflectance; an order
of submergic paddy soil > waterlogged paddy soil > gleyed paddy soil in terms of spectral absorption area in
the range of 620 nm ~ 740 nm; and an order of gleyed paddy soil > submergic paddy soil > waterlogged paddy
soil in terms of difference between second order derivatives at 420 nm and at 447 nm. Classification, based
on the 19 indices, of red soils in the region by soil subgroup reached 86.23% in accuracy and by soil family
66.37%. [Conclusion) Obviously soil Vis-NIR spectral characteristics can be used as quantitative indices for
reference in classification by sub-group of the red soils in Jiangxi Province.

Key words Soil type; Vis-NIR; Spectral characteristics; Red soil region; Jiangxi Province
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