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Study on the Driving Force of Land Use Change at Differernt Scales
— A Case Study of the Xinbei District of Changzhou City
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Abstract: To analyze the driving force mechanism of the land use change at different scales during the rapid
urbanization, the canonical correlation analysis and the spatial logistic regression analysis were used to study
at the general scale and the local spatial scale. The result indicated that the variable quantity of GDP, the
volume of investment in fixed assets, gross industrial output value, gross agricultural output value, average
net rural per capita income, per capita GDP, total population, urbanization rate, were the main reasons for
the land use change of the Xinbei District of Changzhou City at the general scale; the nearest distance of wa-
ter system, towns, the provincial highway, the main road of urban and rural areas were the significant rea-
sons for the land use change of the Xinbei District of Changzhou City at the local spatial scale. The fast de-
velopment of economy and the rapid growth of population were the two main social and economic driving
forces of land-use change in Xinbei District of Changzhou City; the transportation accessibility and the dis-
tance to the downtown were the two impact factors producing the spatial difference in land use change. In
conclusion, the land use change was deeply affected by the population and economic growth, traffic systems
and policies during the rapid urbanization in China.

Key words:land use change; driving force; scale; Xinbei District of Changzhou City

:2012-04-19 :2012-06-08
: “ ”(40901183) *
”(12KJB170004)
(1980—), s , s . Email:zhangyunpeng(@njut. edu. cn



112 19
/ (Land , )
Use/Cover Change, LUCC) ,
’ L2 o
| | 1
, 452. 60 km®,
) ) . 2003—2009 ,
[-10] 104 405 .
; 25.4%; 100
, 335 , 22. 4% ; 271
, b 1400 , 6 a 5 ;
, 49. 30 65. 60
) 46.73% 63.10%.
2
[1z-13] 2.1
” “© - (1996 ) (2005 ), 1996 .
, . . 2005 2009
, , ( 2—3), 1996—2009 1996—2005
. , 2005—2009 .
, ) (
. , D (1996  .2005  ,2009 )
) ( Yo
1
1996 2005 2009
/hm® /% /hm® /% /hm? /%
23647. 44 52.25 18027.13 39. 83 17339. 08 38. 31
1644.19 3.63 1095. 68 2.42 2676.76 5.91
161. 04 0. 36 293.17 0.65 152. 74 0.34
12.05 0.03 5.93 0.01 0 0
6474. 95 14.31 8066. 41 17.82 5700. 04 12.59
3319. 94 7.34 8450. 71 18. 67 9115. 02 20. 14
5069. 82 11.2 4232. 87 9.35 4157.16 9.19
862.93 1.91 2084.76 4.61 3072.27 6.79
96. 95 0.21 36.73 0.08 127.83 0.28
3970. 49 8. 77 2966. 41 6.55 2918.9 6.45
45259. 8 100 45259. 8 100 45259. 8 100
L2005 2009
, 1996 N
s 2005 2009 312 m*, 487 m?*
, 378 m*, ,
, 2005 2009 , 25 m X 25



6 113
m, s 2005 2009 ,
’ . a<p>:1n<1i—)p>:ﬁo+ﬁlxl By ot B,
’ . ‘ (5
2.2 p=P(y;=1| 215225 s2,)
2.2.1 R R S ;
Bi— , Y P
’ Pt By R,
’ P:1+e,«gﬁ+/gm+,@212+---—597,1,[ (6)
Y
F:(D";D“), P*%T?a ) ( ) 0.1 . o . ;s
F— i o
s P—o Logistic , Y
s D, s Dy— x, s
3 S—— s T—
(a), 3
2.2.2
) 3.1
, y 1996  .2005 2009
(L,
R . 1996—2005 2005—2009
1 0
X=(X,.X,..X,)  Y=(Y,, ) .
Y, YD, p<q, X.Y )
ccov( XD =2, cov(Y)=2,;X.,Y o
ccov( X, Y)=2>,=2>,", = =
X.Y , > > >
s > > o
U:a1X1+a2X2—|—°"+a,)Xp:a/X (2)
V=0bY,+bY,++0bY, =bY 3) ; 1996-—2005
p . : 20052009
o= corr(U. V)= L2l ) ’ ;
a' 2ina b 250 1996—2005 )
, U V.U, V.U, V, 20052009 ;
2.2.3 Logistic o
Logistic ,

. Logistic



114 19
L35 [ 1996—20054F ’ 0.893,X
1.0} 00200520094 GDP
» 0.5 (0.819)> (0. 742) >
2 0 (0.723), .
-0.5
-1.0}
sl o : 19962005
%;& @*&7 ‘&%-&&eﬁ-@& %@%’@@ \@ *@? .
é& v@*@@' (%%‘r @ e .
¥ é‘ Y Y,
1 s —0.817, X
3.2 GDP
.GDP. (0.799) (0.780),
) . o 1996—2005
(Canonical Correlation Anal- ’
ysis) , 1996—2005 2005—2009 ° Y
. GDP . Y
s 0.650,X
) ' (—0.619),
’ 2o o 1996—2005
1 (1996—2005 ).
Y YZ
2
1996—2005 2005—2009
) —0.614 —0.817 —0. 443 —0.688 —0.031 0.567
D) 0.893 0.179 0. 366 0.88 0.243 —0.067
9Y) 0.511 0.322 0.65 0.621 0.518 —0.022
GDP (XD 0.819 0.799 —0.417 0.874 —0.036 —0.486
(X)) 0.742 0.119 0.374 0.794 0.205 —0.184
(X)) 0.723 0.78 —0. 457 0.724 —0.036 —0.532
(XD 0.516 0.184 —0. 689 0.394 —0.121 —0.077
GDP (X5) 0.539 0. 641 —0.384 0. 458 —0. 445 —0.491
(X))  0.247 0.37 —0.281 0.109 —0.505 —0.535
(X)) 0. 629 0. 479 0.128 0.751 0. 066 —0.472
(Xo) — — — 0.721 —0.497 0.118
. GDP
I (2005—2009 ). o Y
Y Y, Y, s
, 0.880,X 0.518,X
s GDP GDP (—0.445) .
(0.874), (—0.505) (0.497),
(0. 794) . (0.751), o 2005—2009 s
(0.724) (0.721),
, Y,
2005—2009 R N s 0.567,X
. GDP (—4.86),



6 115
(— 0. 532), GDP
(—0.49D) (—0.472), GDP,
. 2005—2009 GDP N
, GDP .
o 3.3
) N \
0 s 1996  ,2005 2009
X ASCII , Logistic ,
, , )
GDP, . N 3.
3 Logistic
1999 2005 2009
g —0.018  0.000 0.003  —0.014  0.000 0.002  —0.013  0.000 0.002
exp(®) 0.982 1. 000 0.993 0. 986 1. 000 1. 002 0. 987 1. 000 1.002
B —0.086 —0.066 —0.071 —0.084 —0.064 —0.082 —0.084 —0.063 —0.088
exp(P) 0. 582 951 0. 877 0.919 0.938 0.921 0.919 0. 939 0.916
g —0.152  0.025 —0.011 —0.148  0.022 —0.021 —0.144  0.017  —0.023
exp(P) 1. 002 1. 005 0. 989 0. 862 1.022 0.979 0. 866 1.017 0.977
B —0.146 —0.640 —0.525 —0.146 —0.720 —0.485 —0.146 —0.780 —0.465
exp(p) 0. 818 961 0. 946 0. 864 0. 487 0.616 0. 864 0.458 0.628
B 0.000 —0.334  —0.051 0.000 —0.382  —0.046 0.000 —0.393  —0.037
exp(P) 1. 000 0. 644 0. 637 1. 000 0.682 0. 955 1. 000 0.675 0. 964
g —0.113 —0.426 —0.328 —0.126 —0.533 —0.303 —0.145 —0.546 —0.297
exp(p) 0.532 0. 827 0.590 0. 882 0. 587 0.739 0. 865 0.579 0.743
Constant 0.455 —1.192 1.233 0.448 —1.183 1.113 0.432 —1.192 1.108
ROC 0. 857 0.926 0. 893 0. 836 0.982 0. 882 0. 822 0.973 0.973
3 Logistic , ,
o 10 a R
(1 N
, , ,
o 1999— ,
2009 10a o
, o N
(2) ,
, 4
o 1999—2009 10a ) o
N N 4
N N (D .GDP .
(3) \ . GDP



116 19
o ; L. ,2004,23(2) ;
, 51-57.
(2] . . /
) | [Jl. ,2001,21(1) :95-100.
(2) ) [3] , ,
0. ,2011,18(3) :51-54.
[4] , .
(1. ,2011,27(1) ;95
° 100.
[5] , , ,
; > [l ,2011,18(2) :213-221.
(6] , , .
. ’ 0. ,2012,19(1) :179-183.

[1]

(3

[7] Rindfuss R R, Walsh SJ, Turner I B L, et al. Develo-
ping a science of land change: challenges and methodo-
logical issues[ J]. Proceedings of the National Academy
of Sciences,2004,101(39).:13976-13981.

[8] Verburg P H, Schot P, Dijst M, et al. Land use change
modeling: current practice and research priorities[]J].

GeoJournal.2004,61(4) :309-324.

[9] . :
L. ,2012,19(1) ;239
242,
[10] , , .
[Jl. .2008.22(7) :34-37.
[11] , , .o
[l ,2008,24(4) :408-414,
[12] ; , .o
L. ,2010,29¢11) :1408-1413.
[13] , ; .o
[Jl. ,2008,30(1);

58-61.

R I O I O I I I I O O I N I I I N I N O I I N I O I I N I I O O N N N O N A O N

(
[22]

[23]

[24]

[25]

[26]

110
1.

[Jl

[Jl

85-90.

)

,2008,29(6) :897-900.

,2010,26(8) :264-267.

(Il

,2007,24(1) :66-72.

2003

,2007,28(4):

L. ,2010,38(23):12706-12707.
[27] , , . :
[Jl. ,2011,30(10) :1838-1846.
[28] Mathis Wackernagela, Chad Monfredaa, Niels B S, et
al. Calculating national and global ecological footprint
time series: resolving conceptual challenges[]J]. Land
Use Policy,2004,21(3):271-278.
[29] Wackernagel M, David Y J. The ecological footprint:an
indicator of progress toward regional sustainability[ J].
Environmental Monitoring and Assessment, 1998, 51

(1/2):511-529.



Pt B2

ME3 IHEAEMHEIHILE2005F . 2009F T F AR

b 20084F

S foH mERAH WA e

-

HE4 FEEHBEAXFRES

19974F 20074

o 5 R 2% A o 7 5 1L

| 0.00~21.49 [ 10.00~20.59
. 21.52~56.71 N 20.60~54.86
56.80~85.75 54.87~83.28
I 85.86~116.91 N §3.29~113.49
B 116.97-161.94 0 20 40 km B 113.50~157.45 0 20 40km

W 162.27-337.97
Bl 350.26-705.45
I 785.54~1095.80

W 157.46~316.60
Bl 316.61-698.61
B 698.62~1053.25

HESs WkAMBHTARERESRSMNEZEBLH



