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Table 1 The correlation coefficient of the nodes’ potential
and the numbers of MAX lines in 1990-2010

A MR A MR
1990 0.692 2003 0.783
1995 0.733 2004 0.796
1996 0.761 2005 0.812
1997 0.744 2006 0.817
1998 0.774 2007 0.832
1999 0.776 2008 0.819
2000 0.795 2009 0.849
2001 0.786 2010 0.854
2002 0.786
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Fig.1  Sketch of the Central Plains Economic Zone
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Fig.2 The intensity pattern among the Central Plains Economic Zone
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Fig.5 The potential Spatial differentiation in Central Plains Economic Zone
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Spatio-temporal Pattern Evolution of the Interaction Among
the Cities in Central Plains Economic Zone

LIU Jing-yu, YANG Hu-le, SONG Qiong, FAN Xiao-xia

(Research center of Region Development and Planning/College of Environment and
Planning, Henan University, Kaifeng, Henan 475004, China)

Abstract: Central Plains Economic Zone (CPEZ) is an important strong point in the regional economic develop-
ment of China. Studies on the interaction strength among the regional cities are conducive to the analysis of cit-
ies” economic connection degree. More importantly than all of that, this study is of great significance for ur-
ban spatial structure, spatial structural optimization of urban economy, and the development of the economic
CPEZ zone. This article selected 30 provincially-administered cities from CEPZ zone to conduct analysis of
Gravity Model, Potential Model, Potential Scores, and Membership Model. The the evolution process and the
characteristic of the interactional spatio-temporal pattern of CEPZ cities for two decades (1990-2010) were in-
vestigated by the analysis strategy of “Line ~ Point  Surface”. Gravitational forces among different cities
were calculated and symbolized into varied lines on the base of size of statistic data. Thickness of the lines rep-
resents the connection characteristics between any two cities from CEPZ. Then, the potential capability of each
city was figured out by using symbolized point to identify the potential grade of each city. The symbolized
point and maximum gravity joint line were linked to show the connection characteristics. Finally, seven cities
were chosen to play candidate regional central role. We calculated the economic membership of the seven can-
didate cities. The first results of economic membership were used to select regional central cities. At the same
time, the spatial dimensions were determined for each candidate city. Kriging spatial interpolation was also ap-
plied in this study to express the standardized values in spatial pattern, which is based on the potential score
from each city’ s economic capacity. The result shows that significant spatio-temporal differences occurred
among the CPEZ cities. In “Line” level, the gravitational force has been enhanced and the count of join lines
among the cities has been increased, where network structure appeared. We found that the variation of gravita-
tional force is closely related to the count of joint lines. The same spatial pattern was observed in both of the
variables. In “Point” level, “Lines” were stacked with points to perform the analysis. We also found the maxi-
mum joint line increased when the temporal-spatial difference occurred in city potential capacity. During the
past two decades, the spatio-temporal differences varied significantly between selected cities. In “Surface” lev-
el, there is no change in regional central city. The other four cities, however, bear a significant change in hinter-
lands. Core Group—Zhengzhou Group extended in north direction in the first 10 years (1990-2000). It extend-
ed again in second 10 years (2000-2010) for eastern side. We also observed periodic characteristics of spatial
shrink in the areas of high potential grade from 2000 to 2010.

Key words: interaction among the cities; city potential; Central Plains Economic Zone(CPEZ)



