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Urban Spatial Structure Evolution Under the Influence of Port Industrial
Aggregation: A Case Study of Dalian

LIANG Chen, WANG Nuo, TONG Shi - qi, LIU Zhong - bo
(Transportation Management School , Dalian Maritime University , Dalian 116026, Liaoning , China)

Abstract: The appearance of port industry aggregation produces a profound and lasting effect on propelling port city
spatial structure’s progress. To analyze port city spatial structure evolution, the paper addresses from the process of urban
spatial structure evolution under the influence of port industry aggregation, choosing Dalian as study object, based on the
technology of remote sensing analysis and geographic information system to extract geographic information about urban
land utilization, combined with the theory of fractal and spatial gravity center, and thus analyzes the law of port city
spatial evolution. On the foundation of the proposed law, the port city spatial structure evolution phenomena are
discussed with overall consideration on both factors from social population and industrial economy implicated during
port industry aggregation process. Results show that this study could reveal the process and law of port city spatial
structure evolution from the respective of urban spatial increase rate, spatial pattern, fractural evolution and gravity center
change, and provide theory basis and decision-making support for the improvement of port city spatial structure
evolution’s rationality, so as to achieve port city’s sustainable development.
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Tab.1 Dalian Dayaowan port throughput and the ratio to the total amount of Dalian
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Tab.2 Urban land utilization in Dalian / km*
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Tab.3 Dalian construction land expansion rate and sprawl intensity 1995—2010

Xk 1995—2000 2000—2005 2005—2010
i R/ % Ry R/ % i VIR % Ry
ML X 1.468 0.133 1.197 0.116 0.806 0.083
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Tab.4 Dalian port throughput, build—up area, industrial and warehouse land use correlation analysis
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Fig.5 Regression analysis of Dalian port industry region
area proportion and port throughput
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Tab.5 Dalian city territory, old city area and new urban
fractal dimensions

XK SHIBAERL B on e

1995 Hidk 1.2977 InN(@r)=-1.2977Inr+0.4690 0.9999
EIX 17246  InN()=-1.72461nr+0.1415 (.9992
BTIX 152890 InN()=-1.52891nr+0.2809 0.9999

2000 T, 15157 InN()=-15157In7+0.5813 0.9975
EIIX 17179  InN(@)=-1.71791nr+0.2163 (.9999
BTIX 14925 InN()=-1.4925Inr+0.5445 0.9986

2005 T, 1.5873  InN(r)=-1.5873In7+0.4755 0.9990
EWIX 17240  InN()=-1.7241nr+0.2692 (.9997
BTIX 1.6839 InN()=-1.68391nr+0.2468 (.9978

2010 Tk 1.7037  InN(r)=-1.7037Inr+0.3361  0.9994
EHEIX 17285 InN()=-1.72851nr-0.0088 0.9992
BTIX 1.6935  InN(r)=-1.6935Inr+0.0275 0.9988
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Fig.7 A comparison of urban land fractal dimensions of
regions in Dalian
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