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Table 2 The original matrix of soil spectral characteristics

PEER 10 MR BAIRUEHE
BAE Original digits of 10 variables

Sample No. 420~ 480— 500— 560— 630— 760— 820— | 1080— | 1540— | 2050—
460 500 540 600 690 820 920 1200 1700 2300

1 1.1 0.7 2.2 6.3 1.7 —1.1 -2.7 0.3 0.2 1.5
2 3.4 1.7 5.4 7.2 4.2 -0.3 —1.6 3.2 2.6 —11.4
3 4.4 2.7 7.4 7.4 4.0 —0.9 —-3.3 4.2 2.7 —13.1
4 0.7 0.4 1.5 5.9 1.3 —0.7 —1.4 0.1 0.3 -1.2
5 1.7 1.1 3.5 8.5 5.6 —0.6 —3.6 5.1 2.6 —8.9
6 0.5 0.3 1.3 5.9 3.0 —0.1 0.3 2.1 1.7 -3.1
7 1.4 0.8 2.9 10.2 4.9 —-2.2 —1.9 3.4 2,0 -7.9
8 1.2 0.9 2.8 4.4 2.1 —1.2 -2.7 -0.3 0.8 0.2
9 1.2 0.8 2.4 3.4 2.0 —0.8 —-2.5 -0.2 0.8 0.7
10 2.7 1.9 5.5 11.4 2.2 | —3.0 | —a.5 7.9 1.4 | —13.2
11 3.7 2.2 6.5 13.1 2.7 -2.5 —-3.5 5.4 1.2 —11.9
12 3.1 2.5 7.4 8.3 1.3 —2.1 —5.9 5.6 0.7 —8.7
13 5.2 3.4 9.5 9.€ 0.5 —-2.8 —4.1 3.5 1.3 —3.4
14 3.9 2.0 5.8 12.6 3.5 -2.9 -2.7 6.5 1.0 —-13.6
15 2.5 1.6 4.7 14.6 3.1 —4.0 —3.1 3.0 0.8 —5.9
16 2.3 1.5 4.3 13.7 2.9 —4.2 —2.3 3.6 1.2 -6.0
17 4.4 3.7 9.8 7.0 2.2 —1.4 -3.5 4.3 1.1 —-3.9
18 3.5 2.7 7.4 11.4 2.0 —2.6 -3.9 4.2 1.0 —6.9
19 3.4 2.6 7.2 10.1 1.8 —2.4 —3.9 3.4 1.2 —5.9
20 3.7 2.8 6.9 8.1 1.9 -2.0 —3.6 3.0 1.4 —10.5
21 4.4 3.3 9.1 7.4 1.0 —2.6 —4.1 4.4 0.9 —5.6
22 3.3 2.5 6.4 6.2 2.3 —0.8 —2.7 4.2 1.7 —8.2
23 4.2 3.1 8.2 9.8 2.3 —2.8 —4.1 5.8 6.8 —5.9
24 8.2 5.5 14.1 4.2 0.1 -1.9 —4.5 3.3 1.7 —3.3
25 6.7 4.7 12.3 3.1 —-0.6 -2.0 —-3.7 1.5 0.9 —1.8
26 3.7 3.0 8.0 8.2 2.9 —-2.0 —4.4 4.7 1.0 —4.1
27 4.5 3.1 8.6 5.2 2.9 -0.9 —1.5 3.7 2.6 —8.5
28 0.7 0.3 0.7 0.5 1.1 0.9 1.3 2.1 2.3 —0.8
29 2.5 1.1 2.2 1.4 1.3 0.9 0.6 1.9 2.8 —-2.0
30 4.4 3.2 8.8 5.8 1.9 —1.4 —3.4 5.7 1.7 —8.9
31 2.8 1.5 3.2 1.7 1.2 0.4 —0.8 1.6 1.4 —1.1
32 1.1 0.8 2.2 2.6 2.1 0 —1.4 -0.1 0.6 0.7
33 1.2 1.0 2.7 3.4 1.8 0 —-1.4 0.3 0.4 0.4
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Fig. 1 The spectral reflectance curves of test subsoils
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Fig. 3 The fuzzy categorical distribution of test soils
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ERBHREESIBEYR. CEC KA S5i0,,Fe,0;, ALO;, Si0,/ ALO;, ¥y /HitL
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Table 3 The ecigenvalues and contribution rates of principal components

Peincitt B 1 11 111 v
rincipal component
lﬁE_ﬁE # (A0 2.481 2.364 2.245 1.562
igenvalue
(%)
Contribution rate 24.81 23.64 22.45 15.62
Rt BB R(%)
Cumulative contribution 24.81 48.45 70.90 86.52

® 4 HRBREIZAT LI EHREGR

Table 4 The cluster results of test soils for the first and second principal components

Classification I 1 111
Typic R BIEE | e Qx| s | zRex | AL sepmax
ﬁﬁiﬂﬁ?? 100 100 100 100 100 160
Parent Daterisls (No. ) gzﬂfj%g e sy | EEBTED
No. of Samples 20 1 2

2. +8IEE () RPELESRARG: BRERS, MAEHTO TR 331
PER L, CHEREE=RE, DNEREY, ROERFRMRE, BETH
Ar T4 S REAC A B 30 , IR S BT PR 4038 I AT MO S R A , S BR D BOR AL R
SETRLER, TABAMNETLESE, ABLBANLE ARREUTEREAHR
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Table § Division of three soil groups and their parent materials

st i |
Soil 50up%No. 1 2 3
+
sEIMER RTHR e £ T ES
BREBE ERE ZRA AR ERE, Q. at, TR s
Parent material s BRERRY BIKE

15 15 3

No. of samples

%6 RN A= 0.80 PHAMRREE

Table 6 The fuzzy categorical results of test soils at 4 — 0.80

C]assifica??on I i m
REELR ZRA [PREAR ZRAK | EREE | R P %
Typical soil genus AHME (WKIBLAE| LkER | gmx MWB -
sﬁﬁ’a‘ﬁﬁ) 83 100 100 100 100 100 100
L EAH) FEO () kiR +(2) FEL(5) LLIR(7), FHiE(4)
Soil type (No. ) ABLEG) ARL(5) ARaE(L), KAEEA)
No. of%amplcs 1o 10 13

XENAUREETERSEFURXRERT LM, EXHATHFTIRABRTR
AR, AN X R RALE B ERRL T LK B LB By, TiskA T+ bR
o RETARMLFENIER SR E L WHE 27, HREE% 1050 m, M-BkEE
AT FEREARTOES, RAESRBREROS b, ELEREE RSk En L
L, EhREEE T,

GRERTE, HERIOEETTN, 1% 0 e ZE 1 ) 08 th R R —Fh Oy
B, BEIBRHRR R SFERBR, BKER 10 MG SIEEIK S RELBE LK
ERLH T OGRFERRR AR, B, TR 4 R 50 BT OB IE 1547

(2) #PELEARGESE: RBPELEAZSBCERIR), BEIHRL R0
Wr ERSWTRY:, BT oRR R,

RGTHREREIORI S BN A ML U R R0 k2. BT LRBMRLEx
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SPECTRAL CHARACTERISTICS OF MAIN TYPES
OF SOILS IN SOUTHERN CHINA AND
SOIL CLASSIFICATION

Huang Yingfeng and Liu Tenghui
(South China Agriculiural University, 510642)

Summary

This paper deals with the spectral characteristics of main types of soils in sou-
thern China. Meanwhile, using methods of principal component analysis (PCA) and
fuzzy category, 33 samples are classified according to 10 spectral character indexs.
The results are compared with traditional soil classification and Chinese Soil Taxo-
nomic Classification. The relationships between the spectral characters and physical
and chemical proparties of the soils have been also investigated. The results show
that different soil groups give different spectral reflectance curves, including flat
type of latosels developed from basalts, slope type of the paddy soils and steep type
of red soils and yellow soils sequences; the suitability between soil spectral character
classofication and parent material types is very high; and by the method of PCA, it
can be found soil spectral classification is identical to traditional soil classification
in some senses. Then, as paddy soils and andosols are deeply affected by natural zon-
al factors, they can be sorted into different groups of zonal soils. Using soil
spectral characteristic indexes and other classification indexes (e.g. clay Si0,/Al, 0,
of subsoil, CEC, coarse silt/clay, etc.), the soils can be classified effectively, the
results are consistent with those obtained based on Chinese Soil Taxonomic Classifi-
cation. The soil spectral characteristic indexes is especially suitable to be used for
the division of soil genus, and the suitability between soil spectral characteristic
classification and soil genus classification is more than 83 percent.
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