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Tab.1 Pearson correlation coefficientsfor the determ ining factor s of different land cover types
DM 2 0.81 DM 1 0.45 a5 - 0.52 @av8 0.67 a4 - 064 DM1 0.80
DM 5 0.79 DM 2 0.44 aM3 - 051 Qvue6 0. 66 av8 - 0.58 DM2 0.80
DM 1 0.79 DM4 0.4 QM2 - 051 M7 0.66 QM6 - 0.52 DM4 0.77
DM 4 0.77 QoM 6 0.42 a1 0.47 QM9 - 056 QM9 0.42 DM5 0.75
SV 6 0. 60 DM 5 0.42 SE1 0.44 Qv 8 0.53 GV 10 0.39 DM 3 0.58
Sv 8 - 05 ovu1 0.41 a1l - 0.40 @Gvil12 - 0.46 DM2 - 0.36 SV 6 0.58
aM1 - 054 au7 0.41 DM2 - 0.39 SV 6 - 042 DM1 - 0.36 SV 8 - 0.55
SV 12 0.50 oM 3 0.40 DM5 - 0.38 Sv1 0.41 DM5 - 0.36 SV 3 0.50
™ 2 0.49 aM 5 0.33 DM4 - 0.33 M5 0.40 DM7 -0.3 GuU1 - 0.49
V3 0.49 oM 8 0.37 DM1 -0.38 M1 0.39 DM4 -03 M7 0.47

*

P< 0.000 1
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(r’= 0.81)
5.2

2

10

Tab.2 Two differentmultiple regression

modelsfor the distr ibution of arable land

r?= 0.81 r?=0.71
stb stb

oM 6 - 0.42 oM 2 1.84
a7 0.41 oM 3 - 1.76
DM 5 0.37 oM 4 - 1.25
DM 1 0.23 oM 6 - 0.98
av 1 - 0.19 a7 0.67
GM 9 0.16 v 1 - 0.60
DM 6 0.12 oM 8 0.29
V6 0.09 oM 9 - 021
V2 - 0.09 Qv 8 - 0.18
v 11 0.08 V2 - 0.17
V6 0.06 SV 17 0.15
av 11 0.06 V9 0.13

v 14 - 0.13

Qv 9 0.11

V6 0.10

GM 10 - 0.08

SV 16 0.07

*  P< 0.0001
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Fig-4 Correlation of arable land and the driving factors at different scales

*
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Tab.3 M ultiple regression modelsfor orchard land at different scales

32 km 64 km 96 km 128 km 160 km 192 km
r’= 0.30 r’=0.37 r?= 0.40 r’=0.44 r’= 0.47 r?= 0.48

oM 6 0.43 v 6 0. 66 ™ 6 0.94 oM 6 0.79 oM 6 121 oM 6 1.03
oM 9 0.34 DM 1 0.38 DM 1 0.67 DM 1 0.41 a8 - 060 Qv9 0. 46
DM 1 0.29 v 9 0.34 a8 -032 ov9 0.34 M 9 0.44 avs - 0.41
a1 0.19 a8 -021 VM9 0.32 a8 - 0.28 DM3 0. 26 DM 3 0.38
DM9 - 0.07 Qv1l 0.14 DM5 - 0.25 V8 0.22 SYA:) 0.24 SV 8 0.26
Sv12 - 0.07 Sv8 0.11 av7 - 018 DM3 0.18 DM 4 0.23 DM 1 0.23

GV 11 0.07 av 1 0.13 GV 11 0.08 GV 11 0.14

DM9 - 0.06 S/13 0.13 Sv 19 0.09

GM 11 0.09

* P<0.0001
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Fig- 6 Distribution and change of arable land
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4)
4 (1991 ) (1991 2010)
Tab.4 Camparison of productivity between the converted actual arable land
(1991 ) (1991 ) /Y% /%
3.8 1.6 23 47
3.5 1.4 26 43
1 3 7 8
3.4 1.3 21 49
3.2 1.2 20 48
2 456
4.2 1.8 26 45
4.2 1.9 40 32
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1 CLUE- CH

LU1 % NRRPAVAU, 1998
LU2 % //

LU3 % //

LU4 % //

LUS % //

LUG % //

YG kg/ha //

YR kg/ha //

YM kg/ha //

YP kg/ha //

YC kg/ha //

YO kg/ha //

CR %
DM 1 /km? NRRPAVAU, 1998
DM 2 /km? //
DM 3 /km?2 //
DM 4 /km? //
DM 5 /km? //
DM 6 % //
DM 7 % //
DM 8 % //
DM 9 %

SE1 % Skinner et al , 1997
SE2 / NRRPAVAU, 1998
SE3 % //

SE4 % //

SE5 kg/ha //

SE6 / //

SE7 % //

SE8 km Toberetal , 1995
Vi1 % FAO, 1995
V2 % //

V3 % //

v 4 % //

V5 % //

V6 % //

V7 % //

V8 % //

V9 % //
SV 10 % //
Sv 11 % //
Sv 12 % //
v 13 % //
v 14 % CAS, 1996
Sv 15 % //
SV 16 % //
sV 17 % //
v 18 % //
SV 19 % //




126 19

M1 m U SGS, 1996
Qv 2 m //

av 3 ° //

oM 4 - FAO, 1994
Qv 5 - //

QM 6 - //
M7 - //

oM 8 - CAS, 1996
av 9 - //

GM 10 - //

av 11 - //

QM 12 .

av 1l W. Cramer
oM 2 //

oM 3 //

oM 4 //

oM 5 10 //

oM 6 mm /)
a7 mm //

oM 8 50 mm //

aM 9 %

: NRRP ; WAU ; CAS
. FAO ; USGS
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Spatial M odeling of Land Useand Its Effects in China

CHEN Yougqi', Peter H. V erburg®, XU Bin'

(1. Institute of N atural Resources and Regional Planning, CAA S, Beijing 100081;
2.W ageningen A gricultural U niversity, W ageningen 6809 RZ)

Abstract: This paper introduces the main principles and structure of the GIS model
(CLUE CH, Conversion of land use and its effects in China) to analyze the land use
change Through GIS modeling, this paper reveals the factors that detemine the
distribution of the different land use types, and gecial enphasis isput to cultivated land

Correlation and regression analysis are used to identify the most mportant explanatory
variables from a large set of candidate detem ining factors W e found that the distribution
of land use in China is best described by a combination of different biophysical and scio-
econom ic factors Furthemore, both scale and type of the studied region can have a very
mportant effect on the correctnessof themodel T he result show s that the distribution of
cultivated land is strongly correlated w ith the distribution of population, egecially w ith
the distribution of agricultural population This relation show s the rural character of
China, w here population and agriculture are strongly clustered O ther mportant factors
explaining the distribution of cultivated land are the suitability of the il for irrigated rice
cultivation, elevation, temperature, and some hydrological conditions Thismeans that
cultivated land is al® strongly related to the suitability of the sil for agriculture In the
gatial agpect, this model reveals that the conversion of cultivated land in China wiill
mainly happen in the transition area between the eastern faming region and the west
husbandry region, because of the land suitability and ecological reasons Themain results
of the CLUE _ CH model can be judged as reasonable and applied to the policy-making
related land use/land cover change

Key words land use change; 9atial analysis scale dependence; GIS modeling



