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A Study on Analysis Method of Integration and Integrated Using Directional
Network: Focusing on Development Process of the Chinese Ancient Cities
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Abstract

In this study, the evaluation index of Reachability/Accessibility is proposed to analyze the development process of
the Chinese ancient cities quantitatively. According to the Chinese ancient literatures, the core facilities of capital
cities can be thought as royal palaces. The layout of royal palaces is generally selected in consideration of the safety
and controllability. The location of the royal residential area should meet the demand of the highest ruler’s accessibility
and the safety of reachability. The methodology is based on the existence of directional links on city space network
to evaluate the index of Reachability/Accessibility in a particular area. The following measures are performed; first,
electing three typical Chinese ancient cities chronologically. Second, abstracting through applying the directional
network. Third, calculating the degree of Integration and Integrated using the directivity network. Fourth, outputting
the index of Reachability/Accessibility of the nodes on city space network. Fifth, The Reachability/Accessibility indicators
can be used to verify the usefulness of the previous studies claiming quantitatively. This index can show the characteristics
of the city space structure quantitatively and then explore the development process of the Chinese ancient cities.
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Table 1_Use Matrix to Express Directional Network

No. 0 1 2 3 4 5 6
0 0 1 999 1 999 | 999 | 999

1 1 0 1 999 1 999 | 999
2 999 1 0 999 | 999 1 999

3 1 999 | 999 0 1 999 | 999

4 999 1 999 1 0 1 999
5 999 | 999 1 999 1 0 1

6 999 | 999 | 999 | 999 | 999 1 0

Note: 1) If the value is 0, on behalf of their own.
2) If the value is 1, connection between two nodes

3) If the value is 999, no connection between two nodes.
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Figure 2 _Directional Network
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Table 2_ Use Matrix to Express Directional Network

No. 0 1 2 3 4 5 6
0 0 1 999 1 999 | 999 | 999
1 3 0 1 999 1 999 | 999
2 999 3 0 999 | 999 1 999
3 1 999 | 999 0 1 999 | 999
4 999 1 999 3 0 1 999
5 999 | 999 1 999 3 0 1

6 999 | 999 | 999 | 999 | 999 1 0

Note: 1) If the value is 0, on behalf of their own.
2) If the value is 1, connection between two nodes.
3) If the value is 3, directional link of two nodes.
4) If the value is 999, no connection between two nodes.
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Table 3 _ Calculating the Degree of Integration Using
Directional Network

Calculation
No. Depths | Integration®
Path Depth

1 0-1 1
2 0-1-2 2
3 0-3 1

0 13 0.7278
4 0-1-4 2
5 0-1-2-5 3
6 0-1-2-5-6 4
0 1-0 3
2 1-2 1
3 1-0-3 4

1 14 0.6368
4 1-4 1
5 1-2-5 2
6 1-2-5-6 3
0 2-1-0 6
1 2-1 3
3 2-1-0-3 7

2 23 0.2997
4 2-1-4 4
5 2-5 1
6 2-5-6 2

Note: * N>0.

Source: Chi 2015, 17.



Table 4 _ Calculating the Degree of Integrated Using
Directional Network

N Calculation Deoths | 1 o
0. pt ntegration
Path Depth

1 1-0 3
2 2-1-0 6
3 3-0 1

0 29 0.2215
4 4-1-0 4
5 5-2-1-0 7
6 6-5-2-1-0 8
0 0-1 1
2 2-1 3
3 3-0-1 2

1 16 0.5095
4 4-1 1
5 5-2-1 4
6 6-5-2-1 5
0 0-1-2 2
1 1-2 1
3 3-0-1-2 3

2 11 1.0189
4 4-1-2 2
5 5-2 1
6 6-5-2 2

Note: * N>0.

Source: Lee 2015, 199.
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Table 5 _ Calculating the Degree of Evaluation Index of
Reachability/Accessibility Using Integration and Integrated

(unit: multiple)

No. Integration Integrated mtgi?;/
0 0.7278 0.2215 3.2857
1 0.6368 0.5095 1.2500
2 0.2997 1.0189 0.2941
3 0.8491 0.2316 3.6667
4 0.7278 0.5660 1.2857
5 0.3184 1.2737 0.2500
6 0.2426 0.5660 0.4286
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Ye Cheng Plan Directional Network

Yuan Dadu Plan

Directional Network

Directional Network

Beijing City Plan

Source: Lee and Han 2011, 168. http://image.baidu.com. (accessed
2016. 5. 8).
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Table 6 _ Reachability/Accessibility

(unit: multiple)

o el 6 | 12 | 24 | 48 | 96
lty

Ye Cheng 1.32 | 1.80 | 275 | 4.67 | 849 | 16.14

Yuan Dadu | 133 | 1.89 | 3.00 | 522 | 9.66 | 18.55

Beijing City | 1.39 | 1.97 | 3.13 | 546 | 10.11 | 19.41

Note: * N is path of two nodes using directional network.
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Integration/Integrated

Table 7

Calculation Result

Figure 5
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