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Table 1 Mean values (X;) and standard deviations (S;) of the reflectances in each band of 107
soil samples in laboratory test

WE (N(nm) 1 2 3 4 5 6 7
Band 400—450)H{(450—500)(( 500 550)/(550—600)|(600—650)|(650—700) (700—750)
X(%) 9.69 12.10 15.58 21.99 27.64 31.64 35.48
5;(%) 2.83 3.35 3.76 1.69 6.56 7.45 8.09
F2 115 MM ERANINERBEN R (X)) FinR%(S)

Table 2 Mean values (X,;) and standard deviations (§;) of the reflectances in each band
of 115 field observation spots

_ 1 2 3 4 5
BB (D(om)Band | 409 _spg) (500—600) (600—700) (700—800) (800—900)
Xy(%) 11.03 17.99 28.02 37.61 39.79
$;(%) 3,52 5.49 6.73 10.02 10.29
#3 IHEHBRMERRXE
Table 3 Correlation matrix of the reflectances in each band of soil samples
HERY 124
r Band 1 2 3 4 5 6 7
-4
Band
1 1 0.9916 | 0.9436 | 0.6052 | 0.2951 | 0.2188 | 0.1843
2 1 0.9779 | 0.6980 | 0.4074 | 0.3336 | 0.2996
3 1 0.8295 | 0.5833 | 0.5166 | 0.4850
4 1 0.9365 | 0.9051 | 0.8879
5 1 0.9965 | 0.9915
6 1 0.9984
7 1

4 BIBETRNHERBF A EEXE

Table 4 Corrclation matrix of the reflectances in each band of field observation spots

LEESE -4 BB
— r Band 1 2 3 4 5
M\
Band .
1 1 0.9042 0.6449 0.2109 0.2532
2 1 0.8177 0.3327 0.3922
3 1 0.7812 0.7963
4 1 0.9671
5 1
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Table 5 Explained variance of first and second principal components
obtained from laboratory and field data

In laboratory In field

T A T
Principal component 1 2 1 2

¥ T HA, 5.0738 1.9161 3.4749 1.3478

Eigenvalue

HRE(%) _ 72.48 27.37 69.50 26.96

Explained variance

Rit TRE(%) 72.48 99.85 69.50 96.46

Cumulative variance

Y2
o FLBEMHXKKEL

Volcanic ash (andesitic ) paddy soil

 TRAMGKLFAEE ]
Volcanic ash (basaltic') paddy soil 4
& MHEXKLKL
Cultivated volcanic ash soil SJ
o TFAAE
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Fig. 1 Classification of 107 soil samples based on the 1Ist and 2nd principal components (y,, y,)
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Table 6 Eigenvectors of first and second principal components obtained
from laboratory and field data

Z 2} %
In laboratory In field
Band
1 2 1 2
1 0.3057 —-0.5225 0.3803 —0.5689
2 0.3424 —0.4598 0.4411 —0.4686
3 0.3922 —0.3369 0.5247 0.0079
4 0.4409 0.0767 0.4317 0.4971
5 0.3975 0.3213 0.4463 0.4577
6 0.3805 0.3718
7 0.3718 0.3934
Yo (o] 7KE
Water surface
sl a ot
Fallow
Ly et

Bare paddy field
NER
Wheat field

FIBIX
l)\giistinguished points
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B2 115 B AL ERE 1, 2 FATT (115 %) Vg
‘Fig. 2 Classification of 115 ficld observation points based on the st and 2nd principal components (y,, y))
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RENHERIE 1 R0E 2 ATHE (vas ya)» U » Wy HEAP BTN — % FH
BAERE. 107 MRRRSBIRETHERLKENSBETXRERTRZLERRKL
RABLEAELRA (B 1D; 15 AR S BIRT KE (BECEKN BB, Rk
(BERMH)  ETHKBENEREAELA (B 2).

2. RAMERRIR

RIER 1, 276 A4 BRI T MBI RTRNEHTHE,
TR 1 FE 2 AT (s ) TN
y1 = 0.1080x, + 0.1022x, + 0.1043x; + 0.0940x,
+ 0.0606x5 + 0.0511x5 4+ 0.0460x; — 10.8880
y, = —0.1847x, — 0.1373x, — 0.0896x; + 0.0164x,
+ 0.0490x5 + 0.0499x, + 0.0486x; — 0.1692
BFOMURIOAE 1, 2 EATHEXN:
yp == 0.1080x; + 0.0803x, + 0.0780x; + 0.0431x,
-+ 0.0434x; — 8.1679
y; = —0.1616x; — 0.0853x, + 0.0012x; 4+ 0.0496x,
+ 0.0445x; — 0.3512
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Table 7 Identification of soil types outside the test area

THERE

Number of X Ro® @ iRB'l?-S i
soil samples Real type Identification type
119 X i . EEE
Volcanic ash soil On the left of the figure
123 X , A L EW
Volcanic ash soil On the left of the figure
124 2y . 2R A
Volcanic ash soil On the left of the figure
128 X o KoL M LM
Volcanic ash soil On the left of the figure
153 X o K Ox El EEM
Volcanic ash soil On the left of the figure
168 X . R EEm
Volcanic ash soil On the left of the figure
120 CSERLRE O #EkLRE
Cultivated volcanic ash soil Cultivated volcanic ash soil
121 . BHERLKRL kLKL
Cultivated volcantc ash soil Cultivated velcanic ash soil
122 COBMERLEKE BE kLR L
Cultivated volcanic ash soil Cultivated volcanic ash soil
148 CHEALRE SEK LK+
Cultivated volcanic ash soil Cultivated volcanic ash soil
149 | BHEKILR , Sk L
Cultivated volcanic ash soil Cultivated volcanic ash soil
157 CBEKLEE SHEKLIE £
.Cultivated volecanic ash soil Cultivated volcanic ash soil
159 BMERWIRE KR L
Cultivated volecanic ash soil Cultivated volcanic ash soil
163  #HEKLRE  BHEKIRE:
Cultivated volcanic ash seil Cultivated volcanic ash soil
y EZRBRMKLKKELBEL L
129 Vol Iﬁﬂ}“ﬁ(ﬁfiwmﬂﬂfg} il Close to the contour of the volcanic ash
olcanic as altic) paddy soi (basaltic) paddy soil
150 ZREROKLRAKRL ZRE RO KUKAREL
Volcanic ash (basaltic) paddy soil Volcanic ash (basaltic) paddy soil
: , EZRBRORLKKBLEEAL L
151 Vol 2&#@{1}({11?&71@!3‘:}: il Close to the contour of the volcanic ash
olcanic ash (basaltic) paddy soi (basaltic) paddy soil
, EZRERDKLKKBEHR F i
161 1 zﬁ%ﬁ?kwmmm‘i? il Under the contour of the volcanic ash
Volcanic ash (basaltic) paddy so (basaltic) paddy soil
Bk ® H EZRE R KKK R L B8 A
133 Huangnitian soil (paddy soil derived from| On the right edge of the volcanic ash
diluvial materials) (basaltic) paddy soil
BRI K ISR HA
145 Paddy soil derived from mecadow soil (b:?s:lt:; ;r):lgddty csf-lf of the volganic ash
EZ R B RN KPR BT BEAR
165 « $hanitian soil (coarse-textured paddy soil | On the right edge of the volcanic ash
derived from diluvial and diluvial materials)|(basaltic) paddy soil
#H & H . EZRERBKLRKBLEHESET @
172 Honitian soil (paddy soil derived from Under the contour of the volcanic ash

alluyial materials)

(basaltic) paddy soil
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Table 8 Identification of land use patterns outside the test area

4 .
Number of Eeld IR . RoE N N
observation spot cal regime Identification type
H 1
124 Fallow Fallow
125 w ™ #
Fallow Fallow
i .
126 Fallow Fallow
182 b3 2| m
Fallow Fallow
183 Fallow Fallow
BR AxBA B2 K H
115 Bare paddy field Bare paddy*?ield
AR KEH ERKXKBH
116 Bare paddy field Bare paddy field
1z BB KREE 2
Bare paddy field Bare paddy field
118 a8 k®EH 4
Bare paddy field Fallow
56-1 o R OH MHhoo B OH
Wheat field Wheat field
56-2 /N ® H N %
Wheat field Wheat field
$71 T RN
wheat field The left of wheat field contour
85-1 i ] il s
Water surface Water surface

1) 56-1,56-2,57-1, 85-1 @ MBBR B RN LB EAOTRRISBINIE 5 AMRNRM,
EE R AW
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924 SRENEERN 37.55%) EIHMMLUE, ENESR TR, RARHHAES
B, R R LR o 149, 157, 148 B RA RS RIKKY 6.28%,4.53%,4.37 %3 7
kKK R L 150,151,161 SANBEIREEDHIN 8.24%, 7.29%, 4.40%. BT
RUENEE;H(BREEEKA, ANAE)SRERD, UBZLERXLKR ERHE
KL A THE L AW,

ITEOE 2 TATHYEBRXERRRMT HEHS%OES. EYHEF L9,
BB EMABNERTFE, MEOEAMELRKELTESRNLE, PRk
SRR, WEaRBL, KRERBEHRHLRME. R, EKEE, ERPBRKE
# T, BB RE R AR, BNEESERERE K. EALEH—RERE, KIER
WkBaD, Bk, KELLREERERORSRER, EXATH AR @ED 1,8
fERt g, B BRAE, WALBEAT L. X2 . ER MK, &R ERAR,
SR AT T 5o

BFREAE | TATHMEEXEER R/ LES KR BT B 5 WA,
EYSEE,ETHARLIREER TR, BN T EREERK RN, Rk, 9 EE 219
AN KEEEMNEBEHRE EYRETUR/ERNEN, BEATRE ZRL, RS
FRRE R = AR AL, MR A A T BRI, 177, 1754 KRS 4, B T B R
M AR HE BT BUK, B R EE, KRGtk H KB LI EL, AT 2R,
173 B QR IEEM/KRTEE, KIEHBR M, TR LR KRN LZRERRB, EREE KA
HFHEBRBRTANMLINBEEW, FULENAMNENT LA EERN KETRAUB.

WERLHRNE 2 TATHYEEXERRRB THRRCEMNVEEE, SEHE
TS KM AR RIEELSMNE B (KT 700 ZHOKO M T — a8 AU 57 o
i, KB B B R R RS, LARM T R FCEMN K TNEER. nlE 2 751
BN G MRANERBBRIFH-AN AL, WA, hEF 0EREA, BRBESHIE 0%
PLL, M RS — B /N R R L 20 BER, BHERA 50% Efo

MERZRSFTRIDIEN , RE LEBR O RIMRR R, 8 H EATMERE
SRR ARA ST HEET AR M HRBY KRG, HEREY &R,
BT E, M EEESE RESIT, KT HRER AR R RITH R, BB HI N
BaE AR AT, AT EXRSHZ ANERTERS , BN LR ERE, KHEm 7T it
FoE MR B, EHTS TG EEE, —RiT BRI SR RERAH R B & Fh 110
BN ER G EATHIER . Hik, FE¥ _E548M, T #38, WX
REL.
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NUMERICAL CLASSIFICATION OF SOILS AND LAND
USE BY SPECTRAL DATA

Xu Bin-bin

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

Based on the spectral data obtained from laboratory and field experiments in Teng-
<chong spectral test area, the automatic identification and classification of soil types and
1and use patterns had been carried out by the use of the principal component analysis.
Two principal component equations based on the laboratory data can be used to identify
soil types developed from different parent materials and of different land use patterns:
Another two principal component equations based on field data can be used to distinguish
different land use patterns such as fallow, bare land, wheat field and water ete.



