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Study on the Correlation between Underground Space Development

and Socio-economic Factors
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Abstract: Urban underground space (UUS) is a kind of important space resource. Based on collecting data on
UUS developed area and urban economic and social factors, the levels of UUS development in different Chinese cities
have been classified. Then the corresponding urban socio-economic characteristics under different levels of UUS
development have been compared and analyzed. Afterwards, the correlations between UUS data and socio-economic
data, which include permanent population density, GDP per km® and vehicles possessive quantity per capita, have
been respectively analyzed from the horizontal and vertical aspects. The results have shown that there is a highly linear
correlation between UUS development intensity and GDP per km*, as well as population density. Furthermore, it has
been found that there could be multivariate linear relationship among UUS development intensity, population density,
GDP per km” and vehicles possessive quantity per capita of a certain city (e.g. Shanghai) in different periods of urban
development. The results indicate that UUS development is highly depended on urban socio-economic level, that is,
high GDP per km® is an essential external condition while high population density is internal driving force. Also, results
indicate that some socio-economic indexes maybe have important indicator function on UUS development stage.
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Table 1 Index system and computing method
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Table 2 Data on UUS and social economy of different cities and periods
Wi WAENDEE AR ¥4 GDP HWRZSEIF R AW a0 Hi 2y Hb T 2]
/(N - km™) AW /(G - km™) WA/ (A m?) EA/(m?- A7) HJHR/(m? - km™)

2013 3 809 9.7 34 410.8 6 875 2.847 1.084

2011 3702 8.3 30 274.7 5 699 2.428 0.899

2010 3632 7.6 27 073.5 4500 1.954 0.710

2009 3 486 6.7 23 730.7 4 300 1.945 0.678

FifE 2008 3376 6.2 22 190.5 2 800 1.308 0.442

2007 3 255 5.8 19 705.1 2 496 1.210 0.394

2006 3 098 5.4 16 674.1 1 600 0.815 0.252

2004 2748 4.8 11 750.3 440 0.253 0.069

2012 1261 24.0 10 895.1 6 600 3.189 0.402

. 2010 1196 23.4 8 600.3 6 000 3.058 0.366
ot

2008 1033 18.8 6 773.1 5 000 2.950 0.305

2006 963 15.4 4 946.7 3 000 1.898 0.183

2010 1216 10.4 7 609.9 730 0.912 0.111

- 2006 1092 5.2 4 288.5 480 0.668 0.073
5

2007 1126 6.2 5074.3 480 0.648 0.073

2005 1048 4.5 3725.0 280 0.406 0.043

2015 543 20.5 6 057.8 5 760 6.387 0.347

S 2013 533 19.0 5027.4 4 000 4.523 0.241
S

2010 524 14.3 3 584.7 2 425 2.787 0.146

2002 384 3.3 1073.7 200 0.314 0.012

J7H 2010 1710 12.6 14 457.5 1 900 1.495 0.256

w2005 4 235 9.3 25 352.4 1 900 2.298 0.973

W 2012 635 13.7 5102.6 1222 1.485 0.094

T 2015 797 22.9 8 161.7 3 201 4.091 0.326

FRI - 2008 999 8.4 4034.3 382.7 0.515 0.051

ME 2011 688 8.6 3632.4 355.6 0.699 0.048

T8 2005 964 6.4 5983.2 200 0.442 0.043

FHE 2004 686 4.2 2 031.0 200 0.274 0.019

M 2011 596 10.7 3975.4 247.54 0.502 0.030

WM 2013 763 13.7 3319.7 1 400 1.522 0.116

M 2007 1 039 7.9 6 715.0 300 0.340 0.035

I 2014 621 11.5 4319.2 1 199.6 1.615 0.100

MR 2010 198 6.1 680.9 331.2 0.311 0.006

#2010 1134 9.9 4 480.5 998 0.710 0.081

FRIN 2015 769 9.8 47254 550 0.635 0.049
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Fig. 1 Classification of UUS developmental level (based on UUS area per km®)
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Fig. 2 Classification of UUS developmental level (based on UUS area per capita)
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Table 3 Socio-economic situation under different levels of UUS development
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Fig. 3 The average level of socio-economic index under different UUS development levels
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Fig. 4 The correlation between UUS per km® and social economy
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Fig. 5 The correlation between UUS per capita and social economy
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Table 4 Analysis result of correlation between UUS index

and socio-economic index
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Shanghai from 2004 to 2013
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Table 5 Analysis result of correlation between UUS and

social economy of Shanghai
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Table 6 Results of multi-variable linear return

analysis based on SPSS
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