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Abstract Taking 171 counties of Beijing-Tiajin-Hebei Region as research units, based on spatial analysis model
of GIS and geographic weighted regression model, the spatial-temporal characteristics of GDP per capita and its
cause in 1993—-2013 were revealed. Results were as follows. GDP per capita in the Beijing-Tianjin-Hebei Region at
county level showed rapid growth trend with expanding difference; GDP per capita at county level showed a
significant positive correlation, that is to say, the pattern of high-high concentration and low-low concentration was
enhanced. Beijing-Tianjin-Tangshan Region was always the hot economic development zone in Beijing-Tianjin-
Hebei Region, the GDP per capita of most counties in Hebei Province was at low level, and cold economic
development belt of “Laiyuan County-Gaoyang County-Wuyi County-Zaoqiang Qiu County” was gradually
formed. GDP per capita at county level showed spatial pattern of “northeast-southwest”, and the overall trend was
enhanced. Wen’an County was the core of GDP per capita gravity, and the centre of economic gravity moved
southwest firstly and then northeast, indicating that the economic development function in the northeast of Beijing-
Tianjin-Hebei Region further strengthen. Compared with OLS model, the fitting effect of GWR model was
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improved obviously. The development of GDP per capita in 2013 was mainly promoted by the gross industrial

output value per capita, the proportion of value-added of the tertiary industry, the contracted investment actually

utilized per capita and urbanization level.

Key words GDP per capita; standard deviation ellipse; geographic weighted regression; Beijing-Tianjin-Hebei

region
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Table 1 Change of standard deviation ellipse model parameters of GDP per capita at county level
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1993 80782 222.87 115.39 38.34 2004 78570 227.37 110.00 40.81
1994 82302 226.20 115.83 37.87 2005 79864 230.17 110.46 41.12
1995 82302 226.50 115.67 38.54 2006 80918 232.17 110.95 41.42
1996 82130 227.63 114.86 38.89 2007 81978 234.90 111.10 41.61
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2002 77486 223.71 110.26 40.20 2013 80108 224.24 113.73 42.19
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Fig. 3 Distribution of economic center and standard deviation ellipse of GDP per capita at county level
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Table 2 Results of GWR model test

ZESHIR B2V AmE  HEE F
OLS FiAI 5% 2 0.86 7 0
GWR B (4 i i e 0.41 23.15  0.0176
GWR BRI (582 0.45 140.85  0.0032  5.4983

%3 Hig A GDP B OLS #EH GWR it &R
Table 3 Estimation results of OLS model and GWR model for GDP per capita at county level

- OLS &Iy GWR B[] ) 524K

- PRI R WM 114 43080 A 34 3K Bl
TR — -0.073 —0.031 —0.024 -0.015 0.011
IR Tl A1 0.876™" 0.662 0.776 0.889 1.013 1.235
WK 0.286™" -0.141 0.137 0.237 0.344 0.426
S5 =3 I L 0.185™" 0.071 0.100 0.159 0.245 0.342
NE 1 B R B -0.161"" —0.490 -0.178 0.133 0.782 1.009
NI B —0.155™" —0.465 -0.336 -0.292 -0.237 -0.134
NE LB AN 43 0.104 -1.195 —0.047 0.072 0.153 0.304
Jei R? 0.802~0.948
R 0.859 0.926
Ru 0.854 0911
F(r2): 166.953 60.599

1 *p<0.05, ** p<0.01, *** p<0.001,
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Fig. 5 Distribution maps for the regression coefficients of independent variables in the GWR model
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