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Fig. 1 Basic frame structure of city gas sustainable development evaluation indicator system
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Fig. 2 Plane structure of state point motion trail in city gas

sustainable development system
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*2 BFZRLHKMO Fl Bartlett BREHKIGER
Table 2 KMO and Bartlett sphericity inspection result of every subsystem
ZHTHRL HeT RS WIRT RS WELT AR5 BART RS
KMOH 0.583 0.649 0.653 0.753 0.812
IR 7 368.268 322.156 331.872 173.572 181.030
Bartlett BRIEAR S df 55 45 45 28 28
sig. 0.000 0.000 0.000 0.000 0.000




HT T Wik R AR T 2 A e

541

Ves = FAC,,-0.771 8+ FAC,,-0.228 2 (6)
Vins = FAC,,-0.850 7+ FAC,,-0.149 3 (7)
Ve =FAC,, -1.000 0 (8)
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Table 3 Principle factors and its weight of every subsystem

AT T AR R S, BRRAT B SRR A
B AR NS, AT F RGR AT, 2007 4F)5
ZIW AR R REUR W, &% T REL RGN,
I . 2011—2012 4%, 22 FE00 55 AR T+ F Tl
AT HFNER TS L EYM, K% FREMKZ
J1o Bl 2013 AR RAR AR G N AR R EOR
B0, A RORE T WO RRAR S AITR, &5F
FRGMK W,

QT REFFEFE K . 2002—2006 4F4E2x
TR, ATl AE R A 5
TR R . 32 ARSI A Se O i B H A<
SRR, 2007—2011 4FE4H4F RS H KA Frm
P, 2012 45, thaTFREMKEEIEFHE, R4
(CEI N

TRS FHTF T TRHAIE(E T3 2 5T /% FERUF TR/ FERTRE
. X F11 9.0373 82.157 1 82.157 1 0.890 9
SR TRE
F12 1.106 5 10.059 0 92216 1 0.109 1
. . F21 8.4679 84.679 3 84.679 3 0.889 5
HETRG
F22 1.0522 10.522 4 95.2017 0.1105
F31 7.634 1 76.340 7 76.340 7 0.793 3
F32 1.989 1 19.890 7 96.2315 0.206 7
F41 6.347 2 79.339 6 79.339 6 0.850 7
W25
F42 1.1137 13.9218 93.2615 0.149 3
HARTRG F51 6.974 4 87.180 3 87.180 3 1.000 0
*4 ETEFOMENESFRSETNE
Table 4 Evaluation of estimate of every subsystem based on factor analysis method
Ay BT RS HET RS PRT RS W T R5 EE N
2002 —0.5470 -1.1842 —1.440 8 -1.899 1 -0.9557
2003 -0.716 1 —1.0343 -1.2615 —1.5422 -0.866 9
2004 -0.677 6 -0.840 1 -0.973 4 -0.6120 -0.9518
2005 —-0.604 6 -0.768 5 —-0.5818 -0.364 8 -0.767 5
2006 -0.5395 -0.503 7 -0.226 9 0.086 1 -0.709 5
2007 -0.711 6 -0.2351 0.458 8 0.2715 —0.5356
2008 -0.4513 -0.1171 0.274 4 0.5323 —0.445 4
2009 -0.3105 0.063 9 0.3920 0.679 6 —-0.061 6
2010 —0.096 0 0.262 4 0.430 6 0.503 2 0.262 5
2011 0.596 6 0.584 0 0.423 8 0.569 7 0.604 2
2012 0.602 3 0.8137 0.540 7 0.563 0 0.946 0
2013 1.3849 1.2599 0.8512 0.570 5 1.2615
2014 2.070 5 1.698 9 1.1129 0.642 2 22198
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Fig. 3 Sustainable development tendency of every subsystem based on factor analysis method
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Fig. 4 Variation trend of development ability, coordination ability, sustainability and level of sustainable development of city gas

system
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Evaluation of sustainable development of city gas based on factor analysis

WANG Zhongyuan'*, LUO Dongkun'
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Abstract Research into sustainable development of urban gas is relatively sparse, and the evaluation of sustainable
development based on the overall research into urban gas in China is still blank. Guided by system theory and analytic hierarchy
processes (AHP), this paper took the sustainable development system of China's urban gas as a whole research object, and con-
structed the city gas sustainable development evaluation index system which consists of 5 subsystems and 47 specific indicators
through primaries and screening indexes. On the basis of collecting and arranging a large amount of original index data, the
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authors analyzed and evaluated the sustainable development system of urban gas by using the factor analysis method. During
2002-2014, the development of each subsystem has shown an upward tendency, but with different performance. The economic
subsystem fluctuates more widely, while the social subsystem continues to grow steadily. The resource subsystem developed fast
early on and slowly in the latter stage. The development of the environment subsystem is best described as stable and slow, and
the growth of the technology subsystem is most remarkable. Based on the multidimensional spatial structure model of urban gas
subsystem movement, and combining the factor analysis evaluation results, this work calculates the development capacity, coor-
dination ability, sustainable ability and sustainable development level of the urban gas system, and then evaluates its sustainable
development. Overall, the development capacity of urban gas systems is increasing, the whole system reflects a high degree of
coordination, and the sustainable ability has been improved steadily. Under this joint action, the sustainable development level of
city gas industry has been increasing continuously.
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