Applied Physics S FI4J3, 2012, 2, 41-49 Hans X

http://dx.doi.org/10.12677/app.2012.22007  Published Online April 2012 (http://www.hanspub.org/journal/app)

Scaling Behaviors of the Urban Street Networksin Taiwan
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Abstract: We studied the scaling behaviors of the urban street networks in Taiwan. We established the primal and dual
graphs of networks from several sample cities (Taipei, Taichung, Tainan, Kaohsiung), and analyzed their statistical
properties such as degree distributions and street length distributions. The results show, the cumulative distribution
functions (CDF) of connectivity and length of road are both following the approximate power law.
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Figure 1. Map of Taiwan, the marksarethecities from north to
south: Taipei, Taichung, Tainan, and Kaohsiung
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Figure 2. (a) Taipei street networks; (b) Taichung street networks; (c) Tainan street networks; (d) Kaohsiung street networks
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Figure 3. (a) Taichung map; (b) Theright area of Beitun District,
Taichung
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Figure 4. The cumulative distribution of Tainan street nodes
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Figure5. The cumulative distribution of Taichung street nodes
5. A hiERRAKHEEERNE

— T AR 22 T2 R 3 B AN T I T
PEFF T kM. B 6 RS AR A N T A I
PRI AR, AN N LA I G4

A AT AT LA H S 2 B0 ASAS A 1R T
BT RIR (2 PhRc RS 7 fsE) . ek -0
H /DB, 1 2E E ) Philadelphia (1.8/4.2) . Laredo
(1.7/4.2)F1 San Francisco (1.7/3.4) 4 X FE A0 A P

45



B TS T A 0 2% (R BE A 5

10000
e Ik
1000 P L —
= S I p—
=
& 100
BN
i)
10 A
3
1
\\
\\
1 10 100

HEEREK

Figure 6. The cumulative distribution of Kaohsiung street nodes
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Figure 7. The cumulative distribution of the 4 cities street nodes
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Figure 8. The cumulative distribution of Tainan street length
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Figure 9. The cumulative distribution of Taichung street length
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Figure 10. The scaling of Taichung street length
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Figure 11. The cumulative distribution of Kaohsiung street length
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Figure 12. The cumulative distribution of the 4 cities street length
12. NS IE R RPBHE K E

O
0) 08
©
E 3000 0 o
59,
M 2500 (3 8 @O
$m) 2000 £ o) O

5 10 15 20 25 30 35 40 45 50
TE B R
Figure 13. The street length vsthe number of Taipei street nodes
B 13 AdthiERKE SEREXRE

47



B TS T A 0 2% (R BE A 5

5 10 15 20 25 30 35 40 45 50
BIENE TS

Figure 14. The street length vsthe number of Taichung street nodes
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Figure 15. The street length vsthe number of Tainan street nodes
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Figure 16. The street length vsthe number of Kaohsiung street nodes
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Table 3. The correlation coefficients between a street length and
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