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Abstract: Based on RS-derived maps and socio-economic statistics, this paper analyzed the spatio-
temporal dynamic pattern and driving mechanism of built-up area expansion in Su-Xi-Chang region
from 1990 to 2010. 3S-based spatial analysis techniques were used, landscape expansion indices
were calculated, and multiple stepwise regression models were also used. In the past 20 years, the
built-up area had experienced rapid-moderate-accelerating expansion stages, which was strongly af-
fected by the national development strategies and policies regarding land use. During the study peri-
od, the built-up area had increased by 2218.9 km® mainly due to the encroaching from paddy field,
dryland and artificial ponds. From 1990-1995, the pattern of built-up area expansion was domina-
ted by the infilling and edge-expansion type; from 1995-2000, the outlying-type had overplayed in-
filling and edge-expansion types due to policy restrictions on the latter; after 2000, the outlying-
type growth had decreased by a large extent, whereas the infilling mode had increased dramatically,
which resulted in the spatially compact pattern of the newly built-up area. The increase of urban
population and the boom of regional economy were the major driving forces of built-up area expan-
sion. The study implied that improvements were urgently needed in land management system and
high-efficiency use of cropland. Promoting the compact development of built-up area was also cruci-
al for striving toward regional sustainability.

Key words; built-up area; landscape expansion index ; socioeconomic driving forces ; urbanization ;
Su-Xi-Chang region.
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Fig.1 Sketch map of the location of Su-Xi-Chang region.
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Table 1 Geospatial and statistical data used in this study
preiipsit] Kt 24 P GO B AU
Data category Data item Year Data source
T A Landsat TM/ETM* #1% 1990/1995/2000/ S [ 4 5 08 5 5
RS images Landsat TM/ETM* images 2005/2010 United States Geological Survey
e NI SR Y o g € 1990—2010 LA G4
Statistical data Demographic and socioeconomic statistics Jiangsu Statistical Yearbook

BTG R 1990—2010 SRS AE 4

Built-up area statistics

China City Statistical Yearbook

2 1990 F12010 47585 & Hu X £ b F1 H &

Fig.2 Land use maps of Su-Xi-Chang region in 1990 and 2010.

US 34 L Urban settlements; RS: %) & R 45, Rural settlements; IT; HA#E5 ML ; PF. /KB Paddy field; DL: 5 H Dryland; FL:#KHL Forest
land; GL:® i Grassland; LR H4#R/K{K Lakes and rivers; AP KJEHTYE Artificial ponds; UL: &ML Unused land. R[] The same below.
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Fig.3 Spatial mode of built-up area expansion.
a) 753 Infilling; b) #1438 Edge-expansion; ¢) K3 Outlying.
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Table 2 Demographic and socioeconomic variables selected
in the regression model

el FEbR AT LN
Category Socioeconomic variable Abbreviation
UNEE A ERPESAN POP
Population growth Total population
FAE AN u-poP
Urban population
FAKRR PR R-POP
Rural population
2 RE oI AR R E GDP
Economic development  Gross domestic product ( x10® yuan)
A R E P-GDP
Primary industry GDP (x10® yuan)
B B S-GDP
Second industry GDP ( x10® yuan)
RS LY ) T-GDP
Tertiary industry GDP ( x10® yuan)
e I B8 B S U FAI
Social development Fixed assets investment ( x10* yuan)
AHE R RFT

Road freight traffic (x10* 1)

R B AT SR Per capita PCIUH
annual disposable income of urban

households (yuan)

A B ALY Per capita annual net PCIRH

income of rural households (yuan)

A

Income level
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Table 3 Land use types area and their yearly conversion rates during the four periods

Hi R T Area (km?) 34k ZR Conversion rate (% )

Land use

type 1990 1995 2000 2005 2010 1990—1995 1995—2000 2000—2005 2005—2010
Us 504.3 890.6 993.1 1316.9 1618.7 15.3 2.8 7.3 5.3
RS 775.6 1094.9 1256.2 1508.3 1734.7 9.0 3.5 4.7 3.6
IT 31.7 48.6 79.2 128.0 177.1 11.3 13.0 12.8 8.5
PF 9672.5 9076. 4 8806. 8 8131.7 7550. 4 -1.6 -0.8 -2.0 -1.8
DL 1139.9 1043.2 917.5 860.2 816.2 -2.2 -3.2 -1.6 -1.3
FL 940. 6 938.7 916.6 919.0 916.7 -0.1 -0.6 0.1 -0.1
GL 41.7 41.6 41.1 40.9 37.7 -0.1 -0.3 -0.1 -2.0
LR 3413.8 3328.8 3413.4 3400.9 3398.7 -0.6 0.6 -0.1 -0.0
AP 874.3 931.5 970.0 1088.0 1143.7 1.6 1.0 2.9 1.3
UL 6.8 6.9 7.3 7.3 7.2 0.4 1.4 0.0 -0.3

US. 34 I # Urban settlements ; RS & FTJE S Rural settlements ; IT;ﬁﬁﬁ@iﬁH{iﬂ; PF.7K H Paddy field; DL. 5 H Dryland; FL. MK H Forest
land; GL. Bl Grassland; LR HARIKAK Lakes and rivers ; AP K EYiHE Artificial ponds; UL: A&F|HHE Unused land. F[6] The same below.
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Fig.4 Major components of new built-up area in Su-Xi-Chang
region during 1990-2010.

T K S Sy gt i3 3 Paddy field to built-up area; II LR A
JHHb Dryland to built-up area; 1 . 7K B 5T 35 5% O 2 152 F M Artificial
ponds to built-up area; IV HABKIE Other .
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Fig.5 Comparison of built-up area expansion in different counties of Su-Xi-Chang region.
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Fig.6 Histograms of built-up area LEI for different periods.
)1990—1995; 1)1995—2000; ¢)2000—2005; d)2005—2010. [ The same below.

a

b L Ee
P 1

: 5y P Legend
v
[ 35 555X, Infilling expansion
I 5 A #8215 F 3 Built-up area
[C1341%3X Edge-expansion
1 3EE iR R Non-built-up area

1%z Outlying expansion

7 ASEHA R B sk S A i 25 6] O3 A

Fig.7 Spatial distribution of different expansion modes of built-up area in different periods.
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Fig.8 Percentages of area and patch number for different ex-
pansion modes of built-up area in different periods.

I .37 P 5K Infilling growth; I . 31 % 0P 5K Edge-expansion
growth; Il . &Y 5K Outlying growth.

R4 19902010 EHRFEMXE FHBERY KIBH
(MEI) FAE FR A F HBER 5K $5 80 ( AWMEI)

Table 4 MEI and AWMEI in Su-Xi-Chang region during
1990-2010

e FIHBEHY IRIEEL AU BB
Period MEI ok 484 AWMEL
1990—1995 39.62 41.44
1995—2000 17.54 20.12
2000—2005 42.02 44.56
2005—2010 56.50 64.20
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Table 5 Estimation results of the multiple stepwise regres-
sion model

Ap HEVEES s P R2
Variable Unstandardized coefficients

B bRl 2z

Standard error

R EEAN 0.387 0.167 0.033
U-POP
X A = EAE 0.605 0.167 0.002 0.972
GDP
W C -1.361E-14 0.038
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FEEA i DX A 7= AR X 5 FH T RS AR B4 5
JEE R BN D B BRI R] M XA 7 ARG
37 4%, AEH WK 19. 7%, & T 4 E F ¥ K
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