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Abstract: This study employed the maximum likelihood classifier and spectral angle mapping ( SAM) method to classify
land-use types in the Lilongwan area, Hengshan County, Shannxi province, using Landsat ETM + remote sensing data.
The SAM adopted the minimum noise fraction rotation ( MNF) and pixel purity index ( PPI) to exiract terminal elements of
land-use types and based on that to develop the land-use map. The maximum likelihood classifier achieved higher accuracy

on water and arable land than the other land-use categories with omission errors occurred on the sandy land category. As the
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SAM achieved better classification results for sandy land, urban and built-up land and water categories, certain level of
confusion existed between woodland and grassland categories. We then established a model of land degradation degree index
(DDI) using Albedo, NDVI and wetness from remote sensing data and selected parameters of the model to obtain an
improved classification result. We employed GIS technology to produce the map for degree of land degradation. The
comparison analysis between SAM classification and PPI samples showed a good correlation between DDI and land-use
types. This study indicates that the methodologies developed in this study can be used to reveal the degree of land
degradation information of the study area.
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Fig. 1 Location of the study area
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Table1 Parameters in head file of remote sensing data (§=47.5°)

15 Gain 1R E Bias ESUN,

¥ E% Band

(Wem g hpm™) (Wem s hopm ™) ( Wem %pm™')
1 1. 180708708725576 -7.380708517990713 1969. 000
2 1.209842496030913 —7.609842591398344 1840. 000
3 0.942519661009781 -5.942519661009781 1551.000
4 0.969291362236804 -6.069291266869373 1044. 000
5 0.191220471239465 -1.191220471239465 225.700
7 0.066496066573098 -0.416496060612633 82.07
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Fig. 2 Classification results of Maximum Likelihood way (a) and SAM (b)
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Fig. 4 Spectral curves of different endmembers

B AR KREL AN TR MAT, Fipge s 00 S s il
BRI A TREL R, BEEK oy g s s At et 5118 Setlnr, o1
W, MBS X+ 31 B A2 BE 45 40 ( degradation degree i Water
index,DDI) ;
DDI = a x Albedo — b x NDVI - ¢ x Wet (3)

K, a.bc HREL, Albedo HBERR IR, NDVI 5 H— LI SR %, Wer HIREE

B ORI TR TR, B R R X & B R B8E, b R B i 226 , SE 473
RUAFREBLGER, EELZRIRKLUS , BL DDI &3 a =100,b =2000,¢ =10 #4715, Hi i T8
EEGEITENAE, LR RETE B AR EER/NY -58. 5, Mk Bz H 60 + KHig i B 7 OV IEMH,
BRI X R R IR ER . $8(3) WA, DDI {H# e, T 3B LR ™5 . ¥ DDI 8 3 A GIS
B, 1R4E SRR NDVI, Wet #248 & DDI K BB G BUESE I BB &L , B L B AR 4 9 iRk B R AL
HERAL. S ERA RERUMARLAEANGS, B/G80E BE, BRRAFR(ES),
4.2 DDI 5+ 3| FZEBIHE K o

RET G, LR BRI SR TN 2R, 78 743 B BERR Lt — 3T N TE S, XTI X P9 DY R 23
T AR, AR U R DL RSR R, SR B, Brifii 2 i IR AR NDVIL R B B HIE A
BRER(R2) JEX A [F] 2 A AT T DDUE RIS, IRA5 A R 28 W DDUE IME , b Ak - 590,
Bt 80, FEE M 1619, Yo hy 4642 (S RIBAUKEA S SRR L) o FHEX 4 P KHAT 4
SIHHEENS DDI Bu47 T HRM T, KB+ MR FI 8BS 1 3R 138 % (PPT) FF 7S A 0 , A X &
R A 0.956, AT RMM G AR5 7 B WK 6, W08 AR E iR A S Y, B R
e 3 Dy > B YD MR BE T B, iX 28 S IR AR v, NDVI{ELAIR , 12 IR 5 o B G Akt D 4R 8 0 o s e — BB

®2 HHERMHESIPETER
Table 2 Statistics result of the swatches in the study area
FARIM Data items

12 Land use types JZ B2 Albedo(% ) A gk % NDVI TEERER Wet
#HE mean FRUEZ Stdev #E mean FRHUEZ Stdev #HE mean FRHUEZ Stdev

$H Arable Land 16. 60 2.96 0.53 0.08 -7.04 1.99
Fk#h Woodland 8.69 1.09 0.47 0.07 -9.01 0.70
FLEHb Grassland 26.78 1.36 0.34 0.02 -21.20 1.28
E5# Building Land 27.55 2.81 0.23 0.01 -21.67 2.25
Yo Hb Sandy Land 52.10 6.71 0.23 0.02 -48.51 6.17
7Kk ik Water 13.65 0.52 0.17 0.03 3.88 0.56
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Fig. 5 DDI image of the study area
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Table 3 The accuracy assessment result of the classification methods

TR H

TES Bt b ot et s AR BREAK
Land style Sandy Land Arable Land Woodland Wildemness Building Land Water Total Swatches
Vb 140 214 0 0 0 0 0 0 0 11 0 0 140 225
P 0 0 107 114 0 0 0 0 0 0 0 107 114
b8k 0 0 0 0 157 134 0 0 0 0 0 157 134
FEEHL 80 6 7 0 27 50 112 112 12 1 0 1 238 170
BEH AN 0 0 0 0 0 0 7 15 0 0 7 15
i ¢ 0 0 0 0 0 0 0 0 83 84 83 84
U*nﬁciiiiﬁe d 0 0 0 0 0 0 0 0 8 0 2 0 10 0
BRERE 220 114 184 112 27 85 742
BRI Mg 81.6% ,Kappa £%10.77 SAM ¥ : Bk B 79. 6% ,Kappa %7 0.75

Total Accuracy 81.6% , Kappa Coefficient 0. 77 Total Accuracy 79.6% , Kappa Coefficient 0.75

RGP EHEK T AR KIMRE, IBF) N 6HE A B (SAM) 345 R The former represents maximum likelihood way and the latter

represents SAM way

ETHRPIF IR KGR, 5 DDI 805 IR 45 R LB AT, 7T LUK B . DDI J5 B AR S i B T3
B X+ B RRO, ER RO X 7 T % BB E Y4k 1 3 5 S AR G X 0 BOR BB S, dn— 22 SAM
HEBR X o ok , BB REBUSRIF 0 RMCR P X 72 T 38X, DDI IR HEHFIA T AR AL Tl 5
T E AR T HIRE AR S B, R, AT BB ERE. SHRE, ZTETIU
B A B S R X G - B AR R O
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Fig. 6 The correlation between land use types and DDI value
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