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Fig. 2 The bulk lane demand of clusters with different nodes
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Fig. 3 The flowchart of spatial assignment of census data
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Fig. 4 Logical structure for calculating bulk public line demand
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Fig. 5 Accessibility assessment of public bus network of Beijing City
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Tab. 1 Statistical results of BLD in Beijing City and its main districts
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- PasEX 107.4 1.1 44 2.72 8.42

B, #m 2@ HnA FIHIX 105.6 2.1 15 221 727

H 5 ey 07 A 0 BERX 1363 95 5.9 2.29 11.90

REABMETERMES, 2xx 153 00 0.0 2.10 8.55

HEd -4 R E WX 1073 179 11.8 : 143 9.18

] X 1322 253 35.3 1.72 8.94

E@ X BE‘D # ARILE 2612 19.0 14.7 1.14 4.80

B, BEZEEREY z2ox 1693 253 2.5 127 7.66

R RENZEE T 135.8 590.2 340.5 158 8.17

HEEEEYXHRHX

R, AXELE CCM B BEABH, 7% GIS IR TEIHEAREMBHEINRR, i
MU FEAZERMAOLRE, HELZEAREHMERLHWEHT, ZXETHEL;
ZHREBERTREFMRTHEALZEME T A, KR ETUILEMTBEARZE
R X REYLIER H, B T K CCM LRIt

CCM Ui i A O 25 (8] 73 75 e IR AR B SR E 7/ SRR H E B AW IS 2, 4it
SHOMARBEMN, TLLBEEMTN T EPANERREEL | HEEULE K
R, ATEHRERET - FRRMA, A, CCM &— PB4 M7 2RI NH
g8, MAX—EEMNEMEAZEMALAEH#HT N, A TRASHARHE A,
AZRBEEDE o LS EYE, HERET 7 0~ 322 W HL0 A 8 R/ EEE HE
e

R, PMALZHETAEKNRNREZTHEK, REFHNHCCMBER, BRTAX
KBEEBLUSN, ESEHHATETEH# -SRI ENEREE, AXERBEEFER
MWW, MTAXTELBEFBFRITEPAODRERLAE, 0FEEHELNLH
FHE TR, DRIEFHERSEENYEE, #5 CCM BRKNL MK,

S XMk (References)
[1] Hansen W G. How accessibility shapes land-use. Journal of the American Institute of Planners, 1959, 25(1): 73-76.
[2] Morris J M, Dumble P L, Wigan M R. Accessibility indicators for transport planning. Transportation Research Part A,
1978, 13: 91-109.
{31 Bonnie M S, Fred L M. Measuring post-disaster transportation system performance: The 1985 Kobe earthquake in
comparative perspective. Washington D.C.: TRB 78th Annual Meeting Preprint CD-ROM, TRB, National Research
Council, 1989.
[4] Yang Jiawen, Zhou Yixing. Accessibility: Concept, measurement and application. Geography and Termritorial Research,
1999, 15(2): 61-66. [HERX, BA—8. @ikt #E, ERENA. BRE5H FB%, 1999, 15(2): 61-66.)
[5] Bruinsma F. The accessibility of European cities. Environment and Planning, 1998, 30(3): 499-521.
[6] Baxter R S, Leniz G. The measurement of relative accessibility. Regional Studies, 1975, 9: 15-26.
[7] Vickerman R W. Accessibility, attraction and potential: A review of some concepts and their use in determining
mobility. Environment and Planning, 1974, 6(6): 675-691.
[8] Muraco W A. Interurban accessibility. Economic Geography, 1972, 48: 388-405.
[9] Davidson K B. Accessibility in transport/land-use modeling and assessment. Environment and Planning, 1977, 9(12):
1401-1416.
[10] Li Pinghua, Lu Yuqi. Review and prospectation of accessibility research. Progress in Geography, 2005, 24(3): 69-77.
[E¥4%, B EM. LA EBS R Y. BEA ¥ H R, 2005, 24(3): 69-77.]

[11] Breheny M J. The measurement of spatial opportunity in strategic planning. Regional Studies, 1978, 12(4): 463-479.

[12] Lu Dadao. Regional Development and Its Spatial Structure. Beijing: Science Press, 1995. 117-124. [Bi K#. KR & R
REZEEM, L5 g s, 1995. 117-124]]

[13] Cao Xiaoshu, Yan Xiaopei. The impact of the evolution of land network on spatial structure of accessibility in the
developed areas: The case of Dongguan city in Guangdong province. Geographical Research, 2003, 22(31): 305-312,



[ B 18 SR http://www. paper. edu. cn
700 N 64 %

(8 /R, /3. 2207 B 1k i (X ACE P4 WAL B A R R AT o LI KGRI 041, #b 38 8 9%, 2003,
22(31): 305-312.]

[14] Li Siming, Shum Yiman. Impact of the national trunk highway system on accessibility in China. Journal of Transport
Geography, 2001, 9: 39-48.

[15] Xu Di, Lu Yuqi. Impact of the trunk highway system on accessibility of the municipalities in Jiangsu. Economic
Geography, 2004, 24(6): 830-833. [#RI, B £ Bt B FRAMMB X X AR UIHE NG 2F8
B, 2004, 24(6): 830-833.]

[16] Jin Fengjun, Wang Jiao'e. Railway network expansion and spatial accessibility analysis in China: 1906-2000. Acta
Geographica Sinica, 2004, 59(2): 293-302. [& R E, EF®R. 20 4 FEESMYT BE A= MEAE. BAE¥M,
2004, 59(2): 293-302.]

[17] Cova T J, Church R L. Modelling community evacuation vulnerability using GIS. International Journal of Geographical
Information Science, 1997, 11(8): 763-784.

[18] Church R L, Cova T J. Mapping evacuation risk on transportation networks using a spatial optimization model.
Transportation Research Part C, 2000, 8(1): 321-336.

[19] Kwan M P, Murray A T, O'Kelly M E et al. Recent advances in accessibility research: Representation, methodology
and applications. Journal of Geographical Systems, 2003, 5(1): 129-138.

[20] Kwan M P. Gender and individual access to urban opportunities: A study using space-time measures. Professional
Geographer, 1999, 51(2): 210-227.

[21] Cao Yu, Hu Guangdao. Application of Geographical Information System. Computer and Modemazation, 1999, 61(3):
14. [§#6, BOrE wABERREEEASREIR. HHENL SBLL, 1999, 61(3): 14.]

[22] Flowerdew R, Green M. Developments in the area interpolation methods and GIS. Annals of Regional Science, 1992,
26: 67-78.

[23] Zhuo Li, Chen Jin, Shi Peijun et al. Modeling population density of China in 1998 based on DMSP/OLS nighttime
light image. Acta Geographica Sinica, 2005, 60(2): 266-276. [£ 5], BE &, HIEE % B TREI EHEMFEAD
HHE L P, 2005, 60(2): 266-276.]

[24] Wang Yunjing, Li Qiang, Hayashi Y et al. CCM-based accessibility evaluation of the public bus network in Beijing
City, China. Proceedings of the Eastern Asia Society for Transportation Studies, 2009, 7. (submitted)

The Critical Cluster Model and Its Application in
Accessibility Assessment of Public Bus Network

CHEN Xiang', LI Qiang', WANG Yunjing', CHEN Jin?, TANG Qiao’
(1. College of Resources Science and Technology, Beijing 100875, China;
2. Academy of Disaster Reduction and Emergency Management, Beijing 100875, China;
3. College of Information Science and Technology, Beijing Normal University, Beijing 100875, China)

Abstract: The Critical Cluster Model (CCM) is a network optimization model that can be
used to identify neighborhoods facing transportation difficulties during an evacuation process.
It defines the Bulk Lane Demand (BLD) as the ratio of population to exit capacity that is
adversative to the meaning of accessibility. Based on this context, this paper applies CCM to
assess the accessibility of public bus network by introducing multiple bus lines in the certain
road sections and considering the spatial distribution of population being assigned to each bus
stop. The buik bus line demand, as the substitution of original BLD, is therefore used to
reflect the people's convenience in taking public buses. An application of CCM in accessibility
assessment of public bus network in Beijing tests the flexibility of this method. Considering
the importance of accessibility in urban transportation, the modification of CCM by
introducing other factors should be the focus of further studies.

Key words: Critical Cluster Model; public bus network; accessibility; Geographical
Information System; Beijing
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