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Study of intensive urban land use under urban spatial expansion
characteristics: a case study of Fuzhou city

LIU Hui XIE Tian — wen
( College of Environment and Resources Fuzhou University Fuzhou Fujian 350116 China)

Abstract: Take Fuzhou city as an example conduct the urban spatial expansion research using GIS
and RS technology the compact index urbanization speed index and urban land and population
growth elasticity coefficient are bring in to analysis the urban spatial expansion characteristics. Take
the urban land intensive use evaluation based on the PSR model ( pressure — state — response model)
and principal component analysis use coordination degree to assess the quality of urban land intensive
use. Discussed the interaction relationship with urban spatial expansion and urban land intensive

based on this establish the land intensive use urban spatial development model form level of globality
and hierarchy. The results indicate that urban spatial expansion and urban land intensive use have
close relationship; it has important significance for Fuzhou city’ s sustainable development with land
intensive use urban spatial development model.
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Tab.1 Evaluating indexes of urban land intensive use under PSR model
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Tab.2 List of the research data

Landsat TM 1989 -06 - 15 30 m
Landsat TM 1994 -05 -12 30 m
Landsat ETM + 1999 -09 -26 30 m
Landsat ETM + 2003 -03 -26 30 m
Landsat TM 2006 —09 - 18 30 m
Landsat TM 2009 - 06 - 06 30 m
1990 ~2010
2.2
1989, 1994, 1999, 2003. 2006, 2009
( 2 3. 3.
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Fig.2 The change map of built — up area in Fuzhou city Fig.3 The overlay map of built — up area in Fuzhou city
3 1989 ~ 2009
Tab.3 Built —up area from 1989 to 2009 in Fuzhou city
1989 1994 1999 2003 2006 2009
UA/ km’ 75.61 90.49 111.12 137.06 157.8 183.21
2.3 3 1989 75.61 km’ 2009 183.21 km’
1.42 . 1989 ~ 1994 14. 88 km’ N ; 1994 ~ 1999
20. 63 km’ ; 1999 ~2003 2003 ~2006 25.94 km’*. 20.02 km’
; 2006 ~2009 26.13 km’ . 20
( 4 1989 ~ 2009

(2009 ~2020) ) A Tab.4 Compact index changes from 1989 to

2009 in Fuzhou city

1989 1994 1999 2003 2006 2009
A C 0.237 0.181 0.177 0.180 0.182 0.199

1989 ~ 2009
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5 1989 ~2009
K
Tab.5 The USI

1989 to 2009 in Fuzhou city

USI. UIl

UII and K changes from

4
UST / km® *a™' Ull / % K
1989 2009 1989 ~ 1994 2.976 3.94 4.08
1989 0.237 1999 1994 ~ 1999 4.126 456 3.1
0.177 1999 ~ 2003 6. 485 5.84 1.63
; 1999 0.177 2009 2003 ~ 2006 6.913 5.04 1.63
0.199 1999 2009 2006 ~ 2009 8.470 5.37 5.22
10 .
5 USI 1989 2009 . 1989 ~ 1994
2.976 km® 2006 ~2009 8.470 km”.
21
. ull 1989
. 1989 2003 3.94% 5.84% 2003 ~2006 5.04% 2006 ~
2009 5.37%. 5 K
1.12
2.3
PSR 1989 1994 .
1999, 2003 . 2006+ 2009
1)
¥ _ NN ¥, _5 (5)
' g g
X ;o J ; 9? J ;o j
2) SPSS17.0
1 .
93.249% 2 93.249% . 2
3)
F, = z WX} (6)
j=1
F, i k ) w; J
Q;
Qi = z FyV, (7)
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Fig.4 Synthetic score and coordination level

6
Tab.6 Scores of land intensive use in Fuzhou city
X Y Z 0Q cl
1994 -0.19 -0.27 -0.27 40. 56 39.99
1999 -0.05 -0.11 -0.09 53.02 40.47
2003 0.04 -0.03 0.05 60. 32 68.67
2006 0.07 0.08 0.05 65.54 79.99
2009 0.14 0.33 0.25 80.56 79.21

3.1
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Fig.5 Urban spatial structure in Fuzhou city
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Fig.6 3D map of Fuzhou city and the surrounding area
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