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Evolution Prospect and Structure of Urban
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Abstract:  Urban Transportation and Land Use System (UTLU system) is open, complex and nonequilibri-
um. Since the study on evolution mechanism of UTLU system is limited, this paper takes Beijing as exam-
ple, both chaos theory and fractal theory are employed to reveal the evolution prospect and structural com-
plexity respectively. Firstly, small-data method is used to analyze the time series of synergy degree of UTLU
system, and the largest Lyapunov exponent is calculated which is used for judging the chaos phenomenon of
UTLU system. Then the feature of chaos system is utilized to reveal the evolution prospect in depth. Second-
ly, select proper scale objects from transportation system and land use system respectively, and then the Rank-
Size rule is adopt to evaluate the evolution of UTLU system.
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Fig.1  The largest Lyapunov exponent calculated based on

small—data method
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Table 2  Linear regression results of Rank—Size model for UTLU
system of districts in Beijing from 2008 to 2011
_ N7 PR RUR A A .
EEL D A X LiES 314 qfH D fH
o LR [0 )y /
2008 In r=5.136 5-0.663 5 1nP(r) -0.860 2 1.507 2 0.663 5
A 2009 In r=5.076 9-0.652 6 1nP(r) -0.863 5 1.5324 0.652 6
R 2010 In r=5.405 9-0.709 6 InP(r) -0.9102 1.409 2 0.709 6
2011 In r=5.101 1-0.632 3 1nP(r) -0.924 3 1.5816 0.632 3
2008 In r=6.113 9-0.555 3 1nP(r) -0.841 1 1.801 0.5553
A3 2009 In r=6.063 6-0.549 3 1nP(r) -0.8425 1.8204 0.549 3
[ 2010 In r=7.126 9-0.670 3 1nP(r) -0.89 1.491 8 0.670 3
2011 In r=6.240 3-0.543 1 1nP(r) -0.936 8 1.8413 0.543 1
2008 In r=5.946 7-0.844 9 1nP(r) -0.770 9 1.1836 0.844 9
AHIHLE) 2009 In r=6.123 2-0.865 7 1nP(r) -0.759 5 1.155 1 0.865 7
TERA 2010 In r=6.181 8-0.864 2 1nP(r) -0.775 5 1.157 2 0.864 2
2011 In r=6.202 1-0.867 1 1nP(r) -0.7817 1.153 3 0.867 1
2008 In r=4.235 5-0.777 2 InP(r) -0.867 1 1.286 7 0.777 2
AFAHE 2009 In r=4.222 9-0.759 2 InP(r) -0.8711 13172 0.759 2
(CX N 2010 In r=4.115 2-0.714 4 InP(r) -0.889 4 1.399 8 0.714 4
2011 In r=4.136 1-0.709 2 1nP(r) -0.913 4 14101 0.709 2
" 2008 In r=3.182 5-1.915 3 1nP(r) -0.873 5 0.522 1 19153
BT
2009 In r=3.217 1-2.021 3 1nP(r) -0.848 5 0.494 7 2.0213
Tt A
o 2010 In r=3.096 6-2.074 6 1nP(r) -0.820 5 0.482 2.074 6
2011 In r=3.032 1-1.944 8 1nP(r) -0.849 1 0.5142 1.944 8
J— 2008 In r=10.062 4-1.486 6 InP(r) -0.8149 0.6727 1.486 6
) 3 DAL
2009 In r=10.445 7-1.529 8 InP(r -0.813 6 0.653 7 1.529 8
Tl "
e 2010 In r=9.465 5-1.352 8 1nP(r) -0.829 1 0.739 2 1.352 8
D3
2011 In r=9.016 8-1.312 7 1nP(r) -0.804 6 0.761 8 13127
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Fig.2 The change of fractal dimension value of the transportation system scale in Beijing ’s districts

and counties from 2008 to 2011
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