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Fig. 1 Location administrative map of central China economic region (a) and annual dynamic variations
for variation coefficient and Moran’s | index of per-capita GDP (b)
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Fig. 2 Spatial distribution of the first EOF mode (a) and its time coefficient (b) in central China economic region
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Fig. 3 Spatial distribution of the first EOF mode (a) and its time coefficient (b) in central China economic region
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Fig. 4 Spatial variation of the coefficient estimation of independent variables
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Spatial-temporal analysis of economic growth in Central Plains
Economic Zone with EOF and GRW methods

BAI Jingfeng, ZHANG Haijun

(College of Environment Science and Tourism, Nanyang Normal University, Nanyang 473061, Henan, China)

Abstract: Combined with the national strategic requirement of coordinated development of in-
dustrialization, urbanization and agriculture in Central Plains Economic Zone, selecting the da-
ta of per capita GDP from 1988 to 2012, this paper, by adopting the natural orthogonal function
(EOF), analyzed the spatial-temporal characteristics of economic growth in Central Plains Eco-
nomic Zone, and revealed the main driving force of economic growth and evolution with the
aid of geographically weighted regression (GWR) model. The first modal of EOF analysis
showed that the spatial distribution of the economic growth, on the whole, in Central Plains
Economic Zone is out of phase along Beijing- Guangzhou Raiway (BGR), and that economy
west of the BGR grows faster than that to east of the BGR and their corresponding time coeffi-
cients showed the obvious interannual change, and parts of region to the east and west of the
railway have nearly 10 years of development cycle. The second mode reflected the annual
anomaly of economic growth in some parts of the zone, and the phase distribution of spatial
pattern in southwest and northeast of the region, and the interannual fluctuation of its corre-
sponding time coefficients is more obvious. GWR analysis showed that the importance of fac-
tors that result in the change of per capita GDP in the Central Plains Economic Zone is different
in space. The per capita net income of rural residents boasts the greatest influence on the eco-
nomic growth of the Central Plains Economic Zone, and there is a positive correlation. Resourc-
es endowment is the second largest influencing factor, and also positively correlated with eco-
nomic growth. The economic location is the third influencing factor, followed by the secondary
industry, the level of urbanization, and agricultural machinery total power. Agricultural machin-
ery total power has the least influence, and is negative correlated with economic growth. The
factors that influence the economic growth in the Central Plains Economic Zone showed a clear
longitudinal zonality. Therefore, the uniqueness of different administrative regions should be
considered in the formulation of regional development policies.

Key words: EOF; GWR,; spatial temporal; Central Plains Economic Zone



