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Fig. 2 The change of urbanized land area and growth intensity in Sanjiang district
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Fig. 3 The change of urbanized land area and growth intensity in Zhenhai district
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Fig. 4 The change of urbanized land area and growth intensity in Beilun district
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Spatio-temporal characteristics of urbanized
area growth and outer spatial form evolution of group
port city: Taking Ningbo city as a case

LI Jia-lin', ZHU Xiao-hua’, ZHANG Dian-fa'
(1. Coastal Resources and Environment Research Center, Ningbo University, Ningbo 315211 China;
2. Institute of Geographic Sciences and Natural Resources Research, CAS,Beijing 100101, China)

Abstract: Ningbo, classic group city, is the central city of the south Yangtze River Delta
and is one of the economically developed coastal areas. Since the late 1970s, its urbaniza-
tion process has been quickened greatly, which resulted in substantial increase in both ur-
ban areas and urbanization intensity. The landsat MSS, TM/ETM satellite images. which
were respectively acquired in five periods of 1979, 1990,1995,2000 and 2005, were used to
extract urban land information and analyze urban growth data with the help of remote
sensing and GIS software. We analyzed the spatio-temporal characteristics including urban
growth speed, growth intensity and fractal dimension. Additionally, outer spatial form of
urban expansion in Ningbo city was also analyzed. The results are as follows. (1) From
1979 to 2005, the growth speed and the growth intensities of urbanized area in Ningbo city
were accelerating obviously. To the three districts, there are some differences in the
growth speeds and intensities. (2) The fractal dimensions of urbanized land structure were
fluctuant and relating to the growth process of urbanized land. When the shape of urban-
ized land tends to be regular, the fractal dimension will decrease. (3) The mode position
of index of the growth intensities related to shape centre of the urbanized land tends mov-
ing toward the outside. But the change of the mode value differs from each other in the
three districts. (4) The direction of spatial expansion of urbanized land was obviously re-
lated to transplanting of port and the development of port economy. (5) With the trans-
planting of Ningbo port from river port, estuary port to coastal port, the evolvement of
outer spatial form of Ningbo city was from the type of single central city with river port,
enclave group city of estuary port with "one city and one town", enclave group city of
coastal port with "one city and two towns" and discontinuity zonal city of coastal port with
"one city and many towns". Finally, the "T-shaped" outer spatial form of modern Ningbo
city composed of towns along the coast and towns along the Yong jiang River will come in-

to being.

Key words: urbanized land; spatio-temporal characteristic; group port city; spatial form e-

volution; Ningbo



m 9794F . 20004F
9905 . 20051F
19954 A FH M

Fig.1 Overlapping of urbanized land during five periods in Ningho city

Bl i o
£-10.00~0.25 S SRS 1 0.00~025
I 025 ~ 0.70 L D I 025 ~0.70
I 0.70 ~ 1.00 St . 0.70 ~ 1.00
2 2001 ( ).2006 ()

Fig.2  Built-up area density maps in 2001 and 2006 around Daxing District





