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2.4 EEZFTFE (Land Use Transfer Disorder Degree, LUTDD)
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EZJE RN (EE T2 GIEBRLIEH) Pk b RS0 2 9028, Ri4ral
B, bl Bcih . HCERHD  HADA L S 2, B RIS AE A 43R i R S T
M . sCim s b . KRS R b 3 2R a5 R R e R Koy T
A BB, LD A ol R R R R ST T L R b
X E S B R P A b2 A I AL B, AR 10 A MR AR RS G, i B
B SURE S — A — 3 (BRI HeR) (1, HZEZETF 1:5000-1: 10000 521y 8 7 3%
AR (FEESEER) 1Y, B S5l 2 RG0SR E M GIS & B M i is m
EERS SR REAR L AT B BRI
33 R
330 wETAENWH R RK2, 10FEBPHEA bR, ROy H A F
F1 1999-2008 £ 10 £ (8] + b F L5 4654
Tab. 1 Land ue transfer matrix from 1999 to 2008

11 12 13 15 201 202 203 204 206 26 27 31 32
11 260.329 4.697 1.076 37.325 5.108 6.360 2.035 37.437 0.099 4.367 0.135 0.106 1.407
12 0579 22.694 0.009 0.722 0.054 0320 0.170 2.021 0.004 0.096 0.014 0.077 0.045
130227 0.108 11.126 0.160 0.057 0.063 0.061 0.603 0.003 0.114 0.006 0.047 0.005
15 4924 0326 0.059 55631 0872 1764 0.635 5917 0.017 1.837 0.053 0.384 10.051
201 0.062 0 0 0.001  12.620 0 0 0.009 0 0.004 0 0 0
202 0.130  0.002 0.001 0.015 0496 12.616 0.003 0.049 0 0.014 0 0 0
203 1474  0.133  0.021 0.172 0912 1.784 67.033 3.020 0.001 0.400 0.003 0 0.038
204 1.076  0.056 0.011 0.263 0.757 2334 0.029 29.668 0.002 0.091 0.001 0.001 0.035

206 0.022 0 0.005 0.003 0.008 0.014 0.012 0.024 2.052 0.004 0 0 0.002
26 0.094 0.015 0 0.013 0.851 0427 0.002 0.097 0 9.437 0.001 0.001 0.006
27 0.129  0.001 0 0.015 0.004 0.046 0.001 0.038 0 0.005 2.899 0 0

31 0.680 0.018 0 0.029 0031 0.027 0.021 0672 0 0012 0 7.077 0.037
322501 0.041  0.021 0.502 0.565 0349 0.040 2.845 0.002 0357 0.085 0.011 350.173
e DR Ry 2 ) TS B B X i SR A b QAR LT 5 AN, BN TR @F LT
GBS ACHS . 1Bk, 12 5E i, 13 6kHE, 1SIEAR AL, 2013k, 202 dlEL, 203 RAE R, 20457

T Fsh, 20655, 2638 @ 2, 27 KR BEiE A, 31RFMA L, 32 i, N

T2 1999-2008 £F 10 £F (8] Zith ZEHY TAL B (B L2 %o)
Tab. 2 Land use type changes from 1999 to 2008 (%)

2 W TG it NC sc TC NC/TC(% )
11 100.153 11.897 -88.256 88.256 23.794 112.050 79
12 4111 5.398 1.287 1.287 8.222 9.509 14
13 1.453 1.203 -0.250 0.250 2.406 2.656 9
15 26.839 39.220 12.381 12.381 53.678 66.059 19

201 0.077 9.715 9.639 9.639 0.153 9.792 98

202 0.710 13.489 12.778 12.778 1.421 14.199 90

203 7.959 3.009 -4.951 4951 6.017 10.968 45

204 4.657 52732 48.075 48.075 9.313 57.388 84

206 0.093 0.129 0.035 0.035 0.187 0.222 16
26 1.506 7.303 5.797 5.797 3.013 8.810 66
27 0.241 0.297 0.057 0.057 0.481 0.538 11
31 1.527 0.627 -0.900 0.900 1.254 2.154 42

32 7.320 11.627 4.308 4.308 14.639 18.947 23
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ST T ML, = F 50105 L S R 112%0 . 66%0F 57%0, oAl b2 1 5 A8 Ak AH Xt
BNy R R R T, B A TR R 3 S AR R A, A AR
A5 1 LA 3 551 R T9% 1 84% , U BA 10 4F [ #F M A S T4 DA A8k =, 4565
BB AT A b ARSI A S T, s T AR AR o s H A b
fbit 5 AR I H R 19%, LASCHAsfb ol 15, RIHARE 8RB0 28 [ B 1 F5
oy RS R B B AR AR O R B SR e T s A U s, L )
98%F190% , 28 HFH A B AN, AR S AR AL O 9%, Somk AR AR LA A Al )

Ak £3 1999-2008 SEBHEFE LA BB %)

ﬁ}ﬁig %%‘g Qﬂ:fi%ﬂ fﬁ»\q E/‘J%}I: Tab. 3 Cultivated land changes in 1999-2008 (%)
it 1999-2008 A AL . JEEEA 1999 0.14 0.14 001 001 028 028
KM SE T4 FH A P AR A2 AE & WL 2000 0.37 0.13 024 024 025 049
23, mER3. KW1HKE 2, 104 2001 0.44 0.13 030 030 027 0.7
[6] £E 2004 A #F o (1) B A8 (b 3 By 2002 1.97 0.30 -1.67 167 061 227
o, KO b oML R OB 2003 1.08 029 078 078 059 137
325% ; ;g\:;j(% 2002 ﬁg . 2005 ﬂg 2004 3.04 0.21 -2.83 2.83 0.42 3.25
R 2003 48 . 4 % 5 A T Ly 2008 1.40 0.08 132 132 016 148
207% . 1.48%F1137% . ki 200 0.76 0.09 0.67 067 0.8 085
e A AL B 1999-2001 2077 0.79 021 059 059 041  1.00
2008 0.42 0 042 042 001 042

AEAEFARAE, 2002-2005 4F-4b T
R—DIH, 2006 4F 2 5 B #iREAR . WSS AL A AL R, SCii 2 (i 4R 4
N¥—, TEFE0.32 RSN d T A B AR AR IR EE AN, T LA Al Y
AR REAR AL U AR AL A A . X T 1999-2008 4F R 41 25 28 Pr Pk & R M N T I 7, 14+
AR A AR B L, 2002-2005 A A D80 B BRIAEAE, SR el T2 B R R
e, AR Y, AR . 1999 4R sS iR AR b LTS T B ARk, R
Hh B T A Ry S ) RS L T 2008 AE AR S, W] 2008 AEHh 1Y A2 f 23R
BB ‘ o

HiZE4. E3FE 4, & x4 1999—2'008 EEE#EE?E?LIVEW.E%?QE (B %)
E, I:l—i 53, ETL T TIT FH 4 J@‘ E\ @E ’f»{ﬁ Tab. 4 Residence, independent industrial and mining land changes

f ﬂi j( kﬁl‘l " in 1999-2008 (%)
HE 2004 A K, iR E] A

MG R ERPHERE 4R NC SC TC
A 1.73% , HUR 2005 " - N

1 312007 £ . 45 Bl & B 1999 0.36 0.48 0.12 012 071 083

’ 2000 0.05 021 0.16 016 011 027
1.38% Al 1.11% o W0 540, 0.08 0.48 0.40 040 0.5 055
o, BRI AE 2003-2005 500 0.19 0.73 0.53 053 039 092
AT e R — D, X 2003 0.11 0.98 0.86 086 023  1.09
B3] 2 /i N2 5 X B 2004 0.17 1.56 139 139 035 173
Ko 7EMAME B AT, 2005 0.36 1.02 0.66 0.66 072 138
1999 4F %7 o Ax fF H [ B AR 2006 0.10 0.77 0.67 0.67 020 087
I 86% . KISy 2007 0.04 1.07 1.03 103 008 LIl

12 Hh, % /E%\ Xﬁ”’f 2% I‘ETJ s E(J 5@ 2008 0.05 0.79 0.73 0.73 0.11 0.84
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1) 45 1t 2 v i R AR R 67 870 i 3 52 AR YR A ik
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52.95% , 5 AhAg I iz i A T R )
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TEERFE IR, YWAE]10%, 4300 5.13%
19.76%

CEA AT —E RN kAR eyt
Hi A B AR e, S e X e P A U
TERRRE o DRIAE— A et Aot 300 DX s P 114 1 3t )
A KSR R UASCHE N ET, iz
FRFRAEAE—EFERE b i AR+ A FH )
FEMFRRE . R 6, IXMHAE 2004 4-F12002 4
B, 9 4.17% M 3.39% , 1999-2001
RS E AR, 4t T 2002-2004 4 1) 4
{5 BB AFEFEIRRE
333 WMEERBEFESHT FEdEBEH
P T B 45 M 2R A B B T A S PR EL, R
A ) R B S 45 3t 2 25 B 2 1) i 54k
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o B —AE R A T a2, X ER L HLA)
FHTE AR A 025 R BB S A ) R R,
RIS

K Z . Z WS 1999 4540 & b 2 1
MR HEAI (7)), HERHEmHER T
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S 1999-2008 £ BRI KBNS E (%)
Tab. 5 Land use dynamic degree in 1999-2008 (%)

s 11 12 13 15 201 202 203 204 206 26 27 31 32
LUDD  30.09 29.53 19.27 4528 43.69 5295 14.06 6592 9.76 4828 15.66 2333 5.13

B 14 B i 0 6 2 9k F6 FEEE T ANTETLR%)
iﬂ_’, , JXIJFI ;—&? ﬁj( %l] + ﬂi?, Tab. 6 Changes of total land use dynamic degree (%)

/}igﬁaéﬁ/\] i&%ﬁ\ﬁgjﬁ Ay 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

. BeDL 2 HiSKsh . qphiyy TLUDD 065 059 069 339 161 417 192 186 138 085
A b R R 15 x7 TiEBLTFESTER

G }? B N 3.31% M Tab. 7 Analysis of land transfer disorder degree

3.01%, #FHh. FEHL . RBF) %k 7, (hm?) Z (m?)  Z -7 (hm’) S, (hm’) LUTDD, (%)
FH - 3 i 55 75 T0 )7 18 Y 4E 11 10097.78  13452.87 3355.10 305970.51 1.10

1%55’ /ﬂ\:»ﬁ{lﬂﬁ%i&jd\ﬂi 12 4581.53 4862.69 281.15 22751.97 1.24
1% }é\ﬁgtﬁ, fﬁ:‘}‘l‘lfﬁlo 13 1021.13 1113.21 92.08 10676.69 0.86

ﬁg I‘Ej E]/‘J + b %UJEH E% e 1 15 33289.03 39553.63 6264.60 69999.37 8.95
i ;FIJ FH %ﬂ li E,(] ﬁﬁrﬁu :‘;d://ﬁﬁ 201 8246.13 8266.51 20.38 10776.49 0.19

R, M TR s gy 202 11908 17898 340.25 11311.24 3.01
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Land use change information mining in highly urbanized area

based on transfer matrix:
A case study of Suzhou, Jiangsu Province

QIAO Weifeng'?, SHENG Yehua'’, FANG Bin’, WANG Yahua’

(1. Key Lab of Visual Geographic Environment (Ministry of Education), Nanjing Normal University, Nanjing 210046,
China; 2. School of Geography Science, Nanjing Normal University, Nanjing 210046, China)

Abstract: This paper makes a deep analysis of land use transfer matrix and transfer
probability matrix. It puts forward that consecutive time periods of land use transfer matrix
can be used to calculate the total time periods of the transfer matrix, also improves the
calculation method of land use change and the computational model of land use dynamic
degree, further proposes the concept of land use transfer disorder degree and constructs the
computational model. Taking Suzhou as an example, this study conducts an empirical analysis
of the above models. The results show that: from 1999 to 2008, the total change of cultivated
land is the largest, followed by the other agricultural land, independent industrial and mining
land. In the composition of the total change, the major change of cultivated land and
independent industrial and mining land is the net change, while the major change of the other
agricultural land is the swap change. In this decade, the top three of land use dynamic degree
are independent industrial and mining land, agricultural land and town land, total dynamic
degree is the highest in 2004 and 2002, and less from 1999 to 2001. The top two of land use
transfer disorder degree are the other agricultural land and transportation land and the values
of other land use types are low. This can reflect that 10 years' land use in Suzhou is in an
orderly evolution process. The results show that the improvements and construction of model
based on the transfer matrix can explore the information of land use evolution, and also be
more conducive to the research of land use changes.

Key words: transfer matrix; transfer probability; land use change; Suzhou



