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Table 1 Land Use Conversion Matrix in Dongguan from 1988 to 1993 (hm?)
19884F 19934F . 19884F
KH i Hl BERAM BBX B b33
K H 62 602.4 1737.8 319458 103.2 96 389.2

(64.9%) (1.8%) (33.1%) (0.1%) (100%)
T 0.2
(100%) (100%)
BHAR 0.3 21153 2115.6
0.0%) (100%) (100%)
RE 19 432.0 459879 9.3 65429.2
(29.7%) (70.3%) (0.0%) (100%)
16 235.8 16 235.8
BRAX (100%) (100%)
Bk 136.7 41 462.1 41 558.8
(0.3%) (99.7%) (100%)
Kk 14429 3.4 16 590.4 18 036.7
(8.0%) (0.0%) (92.0%) (100%)
19934 62 602.4 136.7 22613.0 779339 18 467.0 41 462.1 16 590.4 239 805.5
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Table 2 Agricultural land loss in the towns of Dongguan from 1988 to 1993 (hm®)
Ha R TE A B EmE R BiumEmR PR BBy Wik EmEY

BAETR (%) EEmEE (%)
W 29419 12 239.1 21293.1 24.0 13.8
g 398.5 34070 5739.4 1.7 6.9
B 192.8 1970.9 3060.5 R . 6.3
HE 4215 3285.0 5245.9 12.8 , 8.0
Bty 159.8 20674 31913 7.7 5.0
JBEE 410.5 4 885.5 86833 - 8.4 47
A 1149.5 63348 12923.6 18.1 8.9
K& 1018.3 47994 9 548.1 21.2 10.7
B 975.2 7258.5 12160.6 13.4 8.0
YH 709.6 5408.0 10 442.6 13.1 6.8
- £2 774.8 63418 8 362.5 12.2 93
K 1060.3 72119 10 561.0 14.7 10.0
PN 603.1 9202.8 12293.8 66 " - 49
BIL 4496 5700.2 132412 _ 79 3.4
HiA 3k 787.8 2864.2 11 267.0 215 - 70
HE 1553.7 53780 10 369.3 289 15.0
BR 2004.1 6 886.4 12 427.7 29.1 16.1
R 1307.0 43124 7933.1 303 16.5
i 428.9 4 503.5 8746.8 9.5 4.9
e 795.7 74276 9975.6 10.7 8.0
Bk 403.2 4107.0 5364.1 9.8 75
B 294.2 37711 4785.5 7.8 6.1
A 189.5 1 830,6 2558.2 10.4 74
FH 500.5 41474 5605.0 12.1 ' 8.9
T 307.2 39010 52013 79 5.8
i 5116 3841.1 5439.1 13.3 9.4
[ 268.4 24187 35352 1.1 7.6
=57 144.5 2609.6 3367.5 5.5 43
ak 212.4 558.2 12627 38.1 16.8
b 311.9 1 855.7 51303 16.8 6.1
B 21 285.7 140 524.8 239.805.4 15.1 8.9
HE 709.5 44842 7993.5 15.0 8.5
bRifEE 603.5 24298 4249.7 8.2 3.7
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Table 3 Change of proportion of cropland and orchard in the towns of Dongguan from 1988 to 1993  (hm?)

1988 1993
| & _
K H E 3 7K H 2

MR 8 926.2(59%) 6 256.0(41%) 6 336.6(52%) 5903.7(48%)
bt 3 163.5(83%) 642.2(17%) 2 340.0(69%) . 1067.1(31%)
H 1 783.8(82%) 379.9(18%) 1 235.7(63%) 735.2(37%)
- HE 3 059.1(83%) 647.4(17%) ' 2 271.9(69%) 1013.2(31%)
U 1 745.5(78%) 481.8(22%) 1 036.6(50%) 1 030.8(50%)
B 3 888.5(73%) 1 407.4(27%) 1 368.3(28%) 3 517.2(72%)
&I 4336.4(58%) 3 148.6(42%) 3230.6(51%) 3 105.2(49%)
K& 3 991.1(69%) 1 827.1(31%) 3 142.8(65%) 1 657.1(35%)
B 4767.3(58%) 3 468.1(42%) 3276.3(45%) 3 984.0(55%)
Y 4 189.9(68%) 1 927.7(32%) 1 516.7(28%) 3 891.3(72%)
-2 4351.6(61%) 2 765.0(39%) 2 673.1(42%) 3 668.8(58%)
KLl 3 789.1(46%) 4 483.1(54%) 2 346.9(33%) 4 865.0(67%)
PN 5337.3(54%) 4 468.6(46%) 3 131.6(34%) 6 071.2(66%)
T 2 882.3(47%.) 3 267.4(53%) 1 301.6(23%) 4 398.5(77%)
Ak 1271.2(35%) 2 381.0(65%) 753.8(26%) 2 110.6(74%)
HE 2 890.9(42%) 4 041.2(58%) ' 1 724.6(32%) 3 653.8(68%)
e 4 165.3(47%) 4 725.8(53%) 2 726.3(40%) 4 160.7(60%)
R4 2 554.4(45%) 3 065.9(55%) 1 656.7(38%) 2 656.6(62%)
il 3 108.1(63%) 1 824.4(37%) 2 350.9(52%) 2 152.7(48%)
H¥ 4953.5(60%) 3 270.2(40%) 2779.9(37%) 4 648.1(63%)
i S 2 553.4(57%) 1957.1(43%) 1 868.7(45%) 2 238.6(55%)
BEBA 2 652.4(65%) 1 412.9(35%) 1 873.0(50%) 1 898.1(50%)
KL 1 282.4(63%) 737.8(37%) 848.2(46%) 982.5(54%)
ore) 2 444 3(53%) 2203.5(47%) 1 781.5(43%) 2 367.8(57%)
Fak: 3 3047.9(72%) 1 160.4(28%) 2 180.6(56%) 1 722.2(44%)
il 2 943.9(68%) 1 408.8(32%) 1 844.3(48%) 1 996.9(52%)
L% 1 934.4(72%) 752.7(28%) 1 606.0(66%) 812.7(34%)
=22 2 395.9(87%) 358.2(13%) 2 037.2(78%) 572.5(22%)
Al 452.3(59%) 318.2(41%) 335.4(60%) 222.8(40%)
w 1 526.8(70%) 640.8(30%) 1.026.7(55%) 829.0(45%)
poYi:d 96 389.2(60%) 65 429.2(40%) 62 602.4(45%) 77 933.7(55%)
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B e TIRRIE W, —BMTFREW, 81 E 2
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SRRWT AREEENEF A, XH - 1R

DK B K S A xt M. 58 2 Bl
ERBRTAEFHT AEEX. AEAREER
BOREESE 3 B B b 8 4 ERU S ENC R
T, FEBRRY T REN L
RO 2% 78 A KK m s, 25 F 84
ST R

4 KX

FATAT BA 15 3 5 40 47U 09 4 e vk A
WA, SRR BEALERE R T, X AR TR
1 90 4% 50 b T S L %8 B (ground truth) B9 W) & R
B, ZESCRRRLR o, TUE B AR A BE 00 F — it 2 A

PR B SRR A B AR R AT, RANA

AT 1988 4E A1 1993 R i B4, Bl & SPOT B
AR 51-B  SK BR R AL Ok 281785 T I PR A

AR A T 4 2 BE B FE (stratified random
sampling) I 5 ¥ 3 & B e HE A 5 VY, AT 3K
BITREEMH GRS, 2ENEE TRERIERE
ORI AR B %, H A% H 0B & Kappa
RBHHREL AT ERERARERLRY &
(actual agreement) F17Z W] & (change agreement)
gy T E I E R EE A,

Kappa ZH I+ E AKX T,

MiXu - ’ZA/i+X+[
i=) =1

Mz - ;X*—X‘Fi

k=

XEr RREBEFEMTH XL 175 (X
) LHMAE, X, A X 4F B AT AT i 3
R, MO FTARBER R A, A RS S
M Kappa RE K 0.85. ZA KT EMEREEN
0.86. .

AT X LB R 77 A AR LT R B 2 51, AT
o [F] R 18 R B R AT TR AL 4 25 3t ek A i
8. RSEMIZEFRBOGER, RITTUEH,

C BTESBT -+ RGHENEGR, B, HH

SRR W R X AR K B B AT  RE sK
k. XMAENESL BRI RAFEER, B2EY
REFTFBMER. R 6 RERSHIEHH L%
FHEAE K53 LM AR BEITM A R, &b
AT E T A T AR AR B2 Kappa &
B WAOTATLAERHE D, 4285 0 iy 7 LR
B AR % R R R OT I B AL 2K B R (R
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Table 4 Confusion Matrix of the proposed method
A B C D E F G H I J K L M N e} P | B
A 128 12 4 4 10 6 164
B 64 64
C 50 1 2 53
D 4 4 64 20 2 94
E 3 90 1 2 96
F 30 2 32
G 2 36 38
H 10 14 4 76 2 6 2 114
1 10 64 74
J_ 52 52
K 8 86 94
L 2 42 4 50
M ’ 56 56
N 62 4 66
o 2 2 54 58
P \ \ \ 3 24 27
| 2] e8| s3] 90| na| | 37] o8] eel sa| 97| sa| e8| 64| eo| 26| 13
A KHE.B FHERKE, C AGRERFAN, D ARERRE, EKBTEHERAMMN, F ERAMTERX, G #HRMHM, H RA,
1 REZ#EFAAL, ) FAERE, K HKk, L 20K, M Kk, NRETESK, O KATEHX, P KEERREK
&S5 SEBWILEMIMARETERE
Table 5§ Land use conversion matrix produced from post—classiﬁcation comparison method hm?
: 19934
19884F 19884F
K H ;] HE AN R EHKX A pig 3
Km 292433 0 7933.6 26 299.2 14 224.6 2396.7 1721.5 81818.9
Fie 0 0 0 0 0 0 0 0
@ﬁmﬂ‘}. 258.0 0 328.7 327.1 554.1 16.2 115.0 1 .599.1
R 96533 0 2890.4 220125 4081.8 6164.9 338.2 45 141.0
fadiars 11402.8 0 12239 39379 10 662.5 769.6 13979 29 394.5
FOY 2090.2 0 1116.7 8967.0 1120.1 23 464.7 339.5 37 098.1
KAk 2913.9 0 2583 236.6 1554.8 520.7 15067.4 20 551.8
19934F 55561.6 0 13 75.1.6 (‘il 780.1 321979 333329 18 979.5 215603.5
®o6 FRAMAEMSEBIMLEMEEN
Table 6 Comparison of accuracies between proposed method and conventional post—classification
method in detection of change and no—change
(@) ZXFAMAZ M) SFEFLLE
1B P 67 BdE B LR
A 4k %4 i Liatd B
A4 474 42 516 Rty 360 28 388
!4 32 584 616 234 134 452 586
B 506 626 1132 g% 494 480 812

KappaZR ¥=0.87;, BEUE=0.93

Kappa® $=0.66; 2¥E/5=0.83
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o E HLA A B E kappa R K.
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T EREAPIR K, 833 iE 2w BN 4 X fa 4T
WHMER, AT IMER R . BN
i, &HF T #H— S RIE.
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Accuracy Improvement of Land Use Change Detection Using Principal
Components Analysis: A Case Study in the Pearl River Delta

Li Xia

(Depurtment of Remote Sensing, Guangzhou Institute of Geography, Guangzhou 510070, P, R China)

Anthony Gar-On Yeh

(Centre of Urban Planning and Environmental Management, University of Hong Kong, Hong Kong)
Abstract The Pearl River Delta is experiencing a fast urban grO\;&/th in recent years which is
responsible for rapid loss of the valuable .agricultural land in the region. There is a great need to
monitor the urban expansién -using remote sensing for urban planning and management purposes.
However, it has been well recognized that there is significant over—estimation of land use change in
using muliilemporal images in change detection. The problem is due to inadequate creation of
classification signatures int the classification of remote sensing images. This paper presents an improved
method using principal components analysis of stacked multi—temporal‘ images. It is found that this
method can reduce the errors in land use change detection and provide a very useful method in
monitoring land use changes in the Pearl River Dalta. - ,
Key words Remote sensing, Land use change, Urban growth, Accuracy, Principal components analysis



