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S, 1995—2001 A L oK e, (HARA i
MR A R AN, 2001 —2005 4E 3y sk b, {H
AR b A AT AR
3.3 HLKEBEMRNENHE

RIE A (3D (4) 7543 5] GDP. AR N AL
TR AR, 3 S R, B4 b KRG
RAEFEACE 2390 0314 0.18. 0.32, L6 Wb KEF
HER AR AU 25 4 0.69+ 0.82- 0.68. FiRHE A (3)
THHAFRILL 4 B KEBMARERERER 027, LL6
MK FERERE R 0.73.
3.4 S/REIRTUN K INANS REL K T L R 3T L

T

W25 T ETME AT R L, 13213 6.

F1 KB 1995—2008 £ F ALEHENL (hm®)
Tablel Changes of land use structure from 1995 to 2008 in Taicang

Fr K3 R jegrdiiii AR lAiaZS AR
1995 16 805.48 5573571 7 609.86 206.51 1932.43 82 290.00
2001 16 072.19 52 644.10 12252.02 276.25 1 045.43 82 290.00
2005 17 467.01 47353.28 16 185.94 223.44 1060.33 82290.00
2008 16 455.43 47789.33 16 779.85 33.85 1231.54 82 290.00

%2 K€ 1995—2001 EELAMEAREHBER (hm’)
Table 2 Transformation matrix of land use from 1995 to 2001 in Taicang

R AR HH B KA LR 19954F
7K 15 842.66 150.31 119.17 62.29 631.05 1 6805.48
A HI M 56.88 49 002.00 6508.23 134.06 34.53 55735.71
B 15.57 2483.58 5034.20 6.77 69.74 7 609.86

RAH o 14.22 128.65 13.54 46.72 3.39 206.51
MR 142.87 879.55 576.88 26.41 306.72 1932.43
20014 16 072.19 52 644.10 12 252.02 276.25 1045.43 82290.00
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£3 KB 2001—2005 FLLFHEINGEEER (hm>)

Table 3 Transformation matrix of land use from 2001 to 2005 in Taicang

KK A< A ¥ b A Wi 20014F
KIS 15 438.43 56.20 132.71 4.74 440.11 16 072.19
A< 1681.23 43 608.27 7038.40 75.83 104.95 52 508.68
@ik 172.66 343422 8 547.64 542 227.50 12 387.44
AR H 6.77 92.08 37.24 57.55 82.61 276.25
Wik 167.92 162.50 429.95 79.90 205.16 1045.43
20054 17 467.01 4735328 16 185.94 223.44 1 060.33 82 290.00

R4 19952005 ER LA EERBAREFHIEBE (hm®)

Table 4 Transformation rates of different land uses from 1995 to 2005

I B IR — Wk AR — i BT B — R A3t — A& J1 e — B 4t
19952001 105.18 1084.71 413.93 21.44 96.15
2001—2005 110.03 1759.60 858.56 23.02 107.49

x5 EEHMERENETHELER

Table 5 Driving forces and their weights of transformation of land use

Fy GDP  (Z75) S INEL HON) S (%) SR

1995 85.05 101 948 59.95

1996 95.12 107 674 55.32

1997 106.13 113 412 54.93

1998 120.54 119 862 54.39

1999 135.75 151 675 53.06

2000 156.31 170 201 53.22

2001 157.98 178 035 53.15

2002 180.07 184 508 54.70

2003 210.00 192 731 58.50

2004 248.30 196 363 60.40

2005 295.00 197 954 60.40

2006 366.63 200116 60.80

2007 440.27 201 640 60.30
AP Sy 2 KA T 0.31 0.18 0.32 0.27
ULy KA 0.69 0.82 0.68 0.73

6 K€ 2013 FLiFlBEMTNE R ST L

Table 6 Comparison of land use structure of Taicang in 2013 with in 2008

B (hm®) 7Kk A VL A Wik
ES 2013 4F (BKHN 6) 14 617.37 50 426.03 16 087.16 267.26 892.18
VE 2013 4F (KN 4 19 812.72 41974.91 19 074.32 208.04 1220.01
TTE3 2013 4 CIACES ZRBERD 18 396.16 44279.19 18 259.84 224.19 1130.62
IR 2008 4 16 455.43 4778933 16 779.85 33.85 1231.54
i 3 AT ESPAR 2008 RN EL, WTLUE T 5, N DTG, IR e T % 1 1

23 MU R AT & S B DL - 1 629.69 hm?, @ R AN 2 BT b & AN A
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1.4%, 2008 4F2] 2013 42 (0], HTHHPRY, &
P A IR TR, R T R A .

B, MWKERJZ A, 1995—2008 X 13 42k, /K
WM R R AEE AR, I IA ) RRK IR R A
LSRG RUEEN o 77 % 2 AHELILIR, A ARSI T 3 357.29
hm? 7ERABHE VR @R AR, XA R AR A 51 br
(1. J7% 3 F/KIRIAIE N T 1940.73 hm?, 76K A4
PR R, HRBIE SR A B BOR R R, K
BRI, KRR AE.

BRI, ZRB NN IR 3 BAFA AR T HUR AR
s, UF I, IR BEIASE AL I T B & 2. AR
AR SR BIRAR L, 2013 F AT A ] i AR L
2008 4E¥/D 3 510.14 hm?®,  #E 8 HRIK I 53 59 184 0
1 479.99 hm® FlI 1 940.73 hm?, A< T R4 % 11 AR AR
N

4 #hig

ARG A A X 1995, 2001, 2005, 2008 4
REHIE, HEAAE] 1995—2001 4, 2001—2005 4
BRI, IR T KA R A AR IR 3) 0 (4
B R BRI S KA 2013 4F 1 ) 1 25 A6 336479
W, HRLLUNE5 g

(1) T ) H 450t B A OCOC &
(linearly dependent), T~ uAI FH AR 46 i 00 mf LA
A5 F A IR B R AL

(2) 565 iR FH 28 A TR0 P A 1 R el R A 7R
HA SR, AW R A8k 8 ) F
FRIf) B AH R R A E 1

(3) WXL NGRS FEN], 5T i
FIFBK B 3 43 A R IR B R B R AR RIS AT 35 AR A e
T 6F L T8 S R R A AL RN A B R R R AR A 1)

TS, 5 BN s T A B, HE P 2013
SERGTT R ZE N 7KI% 18 396.16 hm?, A< JT]
H 44 279.19 hm?, BT 18259.84 hm?, KA
224-19 hm?, M4 113.62 hm?.

(4) T I8 L& E T, RE8)
FI LTI IR S AT IR B M, 456 AHP %
BREMERE, JREG RO NI
AT TN, SCMRIA S /R B RAR AL [ 5 A E -
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Markov Model Based On Driving Forces of Land Use Change and Its Application

XIAO Xiang, LI Yang-fan, ZHU Xiao-dong

(State Key Laboratory of Pollution Control and Resources Reuse, School of the Environment, Nanjing University, Nanjing 210093, China)

Abstract: Markov model has been widely applied in the prediction of urban landscape change, however, it can be amended though the
regional socio-economic indicators to improve its forecast accuracy. Based on TM satellite images in different years (1995, 2001, 2005 and 2008),
urban land-use change maps were created and analyzed in Taicang County of Jiangsu Province, then a weighed Markov model was established based
on the driving force of urban land-use change to predict the urban landscape structure ( agricultural land, constructive land, etc. ) in 2013. Based on
the analysis of driving forces of land-use change, the periods of driving forces were divided into 1995 - 2001 and 2001 - 2005 two stages. The transfer
matrixes were used as the weighted factors of Markov model whose weights were calculated to constitute the model in order to build a transfer matrix
more in line with the urban landscape change in the stage from 2008 to 2013, then the structure of the urban landscape in 2013 was predict. On the
basis of status value (2008) of urban landscape, the weighted Markov model was more reasonable than the non-weighted Markov model.

Key words: Weighted Markov model, Urban land-use change, Driving forces, Taicang County



