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Abstract: Based on the theory of complex network, ArcGIS
second development program and Ucinet software were
employed for transit GIS network analysis, and a new
planning method was proposed to filter out bus main lines with
a modified line betweenness centrality index. By taking the
bus network of Pudong New Area in Shanghai as an example,
a comparative analysis was made between the new method and
the actual planning scenario, and the feasibility and rationality
of the new method were illustrated from the aspects of 4
indicators, including the coincidence degree of the network,
non-linear coefficient, station spacing and passenger flow
stability. According to three cases in the process of bus main

WS HE: 2012—07-23

lines planning, the adaptability of the new method was
discussed. Results show that about 65% of the bus main lines
in planning scenario can be extracted by this new method.
The new method is practical and universal because of the
advanced data extraction based on GIS model of network,
which can be widely-used as an efficient quantitative method
in the bus main line planning.

Key words: bus nework; bus main line; complex network;
line betweenness centrality; extraction method; ArcGIS
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Fig.1 Abstract sketch map of bus stations
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Fig.2 Abstract process of transit line network
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BHOEER (2) BERE S SR M 48 45 4 , L RESRI A RE R &
SR B HIRE. BBoERX QMR E TRBEE TG
BERELAIR 35. 9%, XDFEMB TREER S
BERLBIHR 23. 7%, 8RO BRFEARE T
RS ).

C, =

F1 ZKBEABPOELRARNTESER

Tab.1 Calculation results of line betweenness centrality improved formula

FE e {Aﬁ(l) zﬁﬁé KEERE/ \/Aﬁ(Z) Jore e {Aﬁ(l) zﬁﬁi KERE/ \/Aﬁ(Z)
% HEER (AK-dD km HRER £ HEER (AKR-dD km HRER

1 PE§EE 0.262 09 66 835 45,050 2.46959 || 16 L 0.257 50 19 068 29. 400 0.692 23
2 HJIIZE 0.25061 30 970 39.000 1,094 23| 17 188  0.250 00 18 784 29. 460 0. 662 06
3 JAE§Zk  0.257 82 29 492 44.85 1.07199( 18 KNk 0.254 64 18 196 43, 355 0. 653 24
4 451 0.249 09 24 125 27.255 0.84722( 19 993 0.258 79 17 880 36.915 0. 652 36
5 576  0.23815 24 814 23.455 0.83314 | 20 871  0.235 70 19 361 17. 415 0. 643 36
6 955  0.244 08 24 134 23.735 0.83048( 21 971  0.241 78 18 345 27.105 0.625 33
7 85  0.23788 24 273 12.600 0.81405 || 22 ZFWJIEHL 0.260 76 16 688 31. 500 0. 613 50
8 RJIZE 0.254 95 21913 35.700 0.78764 | 23 611  0.251 53 16 741 38,505 0.593 66
9 181 0.24849 21 816 20.815 0.76428| 24 BEJIZR 0.256 86 16 132 25. 200 0.584 19
10 81  0.24553 21 816 20.815 0.75518 | 25 455 0,238 15 17 146 15. 245 0.575 68
11 815  0.244 37 21 816 20.815 0.75161( 26 774 0.241 50 16 664 19.215 0.567 37
12 991  0.254 32 20 916 49,150  0.749 94 || 27 640  0.252 45 15 939 26. 330 0.567 29
13 #Jil4k 0.258 47 20 146 39.500  0.73412 | 28 981  0.252 45 15 880 23.150 0.565 19
14 610 0.253 69 20 502 21.150  0.73328( 29 730 0.210 63 18 275 13. 300 0.542 68
15 572 0.234 62 21 699 25.175 0.71775| 30 992 0.255 90 14 884 26.025 0.536 98
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Tab.2 Pudong New Area bus main line filtered out
based on betweenness centrality index
FE /A\‘.‘Tﬁ(Z) gﬁﬁ{ /A\‘ﬁ(l) gﬁﬁ[
kR (AR dD MELER R -dD
1 PR 66 835 aki-E- 66 835
2 B J1£% 30 970 977 13 626
3 P 29 492 RLs 16 688
4 451 24 125 993+ 17 880
5 576 24 814 NN 20 146
6 955 24 134 P 29 492
7 85 24 273 639 12 065
8 g~ 21 913 KES" 19 068
9 181 21 816 MRS & 4% 2 473
10 81 21 816 Y2k 16 132
11 815 21 816 JI &L 2 473
12 991* 20 916 NES - 2 473
13 INEN 20 146 992 14 884
14 610* 20 502 INIEN 21913
15 572 21 699 vl 18 196
16 HE%* 19 068 991+ 20 916
17 188 18 784 (£33 2 473
18 HJigk~ 18 196 HiEL 2 473
19 993+ 17 880 JIR4k 9616
20 871 19 361 610* 20 502
21 971 18 345 632 4411
22 FlLLg~ 16 688 Jils 11 411
B/ (k- d™D 523 589 346 146
SEEBEBRWH/ XK 35.9 23.7

4 FRXBTERRERNTZERESH

4.1 EXEAMNFTROERESH

KB RAECR D EREN AR E TERTREH
X+ ZAAZE TRERRR T RILEK D #
TERETEM, ARMBERE . AZLBHFEEL R
¥ 18R 2 L As 8 S O T BEAT 0T, TG T
ERE B SR
411 MEEFE

N RACHR 3K 2 PR ALRI T RIR N TR A
BR 1 AMCP L EBIER QO HREIMNE T
LITREANTR BLER 1 B RFLER D
HREBINETLRITRRATTR B2, MEESFEU
TR A NERER LG RIT .

BRETR AP LRFRREL 3 FARBHHY
WHRYRIERE, TR A BE ALY 28 4; 7R Bl
B2 A GLH &K TRBIM B2 5HRARL
MBI 14 4%, A5 TR A RKEEEER 5006
.0 F 4 RZEBITR A 5TTR BL, B2 HILE, o
BIRP L AR LKL O F 7 #4858

FE A 5J7F Bl ILE, 2512 81 P85 B§.610 .
HIJI[£R.,955 #%.572 B .815 #: D B 3 KRBT R A
575% B2 ILEL, 73 HIRIE)14R.977 B I RE.

HERTE ArcGIS T AL T4 MK BE L
W% i B 2 WAR R 2 BT, J7 38 Bl LR MK BE 664. 2
km 55% A LMK 750. 5 km 485122 11. 5%,
FREBLEMERES2Z 4 HFAK - d ' 5H& A
52, 0 AIK » d 4a5tiR2E—0. 7%.
4.1.2 FHLARK

BT ARZEBIERASTENERTE, B HIK,
PHEMER. B TEA TR BLEERRUIEHN
146, TR AFERRBIMER 1. 52, 7 Bl &%
EHLRPEME T HR AT R 11 K5
HEHE L REEIMEN 1. 37.
4.1.3 uhEIEE

B THRITE Bl &B-P 35 EE R 798 m, T
A RBEHEEEE R 779 m, BT RILELH 11 &4
BRIk BRI EE K 843 m, =H ERAK, HFESE
TR V-2 (A1 FE K F X 4 2k 3 (B B 500~600 m
B3R,
4.1.4 FEHEFMIMKE

FEBLH 22 £FBTERES, B 14 £L8BF
2006 4F % B BUIE, 2006—2010 4E 4F #y # K R
3.75%, WA B M — 7. 97% ~ 18. 84%, 1k &
26.81%, HZER 0. 8200 TR A K 28 B TR
B, 21 KA 2006 R FBEE, 2006—2010 4
EHWRKE 9. 8%, WHHWE M —9. 01% ~
51.89%, 1% 2% 60. 9%, T EHR 4. 48%, TR A
TR Bl 5. 46 15, BT RIGELH 11 F£LRHEE 9
27 2006 4% PR, 2006—2010 FRAFEHHEK R
2.76%. ATLAEH, R Bl MEH B TRETR
A BRBRE.
4.1.5 S5WRABKAER

FEBLE 22 £ B TREE 19 FERENILRE
WAL, LBk 86. 420 HR A B 32 REME 22
KL AIASEMRAL, LBIIE 70%. A W JF & Bl 68
BEIFH AR A 55 TRV R.
4.1.6 ZRMESEG

74 BLSERR RO 8 AL AR O vk UG T i
1N £ETRBESFHEIR RS AR 4. TLEH, A
FHLRB.HESZE . FRE KRB KR
P RSB L 4 N T TEE, 7R Bl LR
MR TR ABR, B TRERLY 11 FLEBEIER
B, BREAE TR BRI ER.
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Tab.3 Bus main line planning scenario of Pudong New Area in the 12th Five-year Plan
s LB AR LRIz M LB /km HEER/AK
1 779 HERED—MER 12. 500 8 413
2 PE 7R B B ORI TR 45, 050 64 679
3 790 FROT BT Bl — & I M AN B 20. 850 6 896
4 791 KRB O — B 15. 200 7 622
5 961 Fili W o — VG B 2 R e v 24.525 13 054
6 981 BB — & LB S B 23.150 15 368
7 g Sk MR 44, 850 28 541
8 W BRI EEY 25. 200 15 612
9 818 AR B — R BT B B 13. 900 14 911
10 81 75 B B N 35—V R B gk 20. 815 21 112
11 85 Fili BB bR —RK 5 BE AR B B o 12. 600 23 490
12 977 JIY% B AER YR B MO 34. 000 13 186
13 978 WO¥—HEREO 22. 650 11 152
14 01 AT B — PR A B 20, 140 19 093
15 610 KR 21,150 19 841
16 82 il 2 W S R — I B LR 11. 650 11 654
17 BRI A LR EOF R ARG 13.100 18 351
18 TR &Lk FRILHL RS — g TR S X 3 38. 000 22 287
19 730 EI/NX— R E R E KRR 11. 800 20 141
20 B 4R PR E R 48. 000 4 807
21 Bl %4k JIWEEY— R KR 39. 000 29 971
22 955 ¥k T (B T — B P B S 23.735 23 356
23 JIFE & JI Y — 53. 000 21 211
24 LII&E BERILBEIWEEY 35. 700 21 207
25 572 HEYE FH BRI AT B — i B 25.175 20 999
26 815 T B R s — B 34.375 11 967
27 799 FE R — R B v 17.025 13 057
28 Hn EWET—HIBEIL KR 43,355 17 609
29 WOAREE LR KL &WEE 9. 200 6 837
30 HRIA PR 1 W — I FHBE MR
31 HRIA Pk 2 B n e e
32 HRIA PR 3 W — I VR
®4 ERMSHESE
Tab.4 Summary of the difference analysis
HEER/ BRI BRI MR LR B
HE FERRH SATIEE /m A K/ % /% WA/ %
& Bl 1. 46 798 24 906 3.75 0. 82 86. 4
FEA 1.52 779 18 876 9.78 4,48 70.0
T RILAL LB 1.37 843 26 271 2.76 0.97 100
4.2 BTRERINAENAEE B LR BE S RBEERE TE.

BHERBHAZE TEMR LRI RS, EBE
BIMER:.O HREABERNE TR —HEEEZ
ERR BT, FBBR, KBS HRKBHRR R
@ ZEWTHABTREFARMNETE —AHTX
R B A R X, H R AT B R T RE A AR
ARG, REEERRE XIS TRBRKRCE
BRH R A D BB S 5 © B RS PRk g I Y
BT —&aXKBAEEETAMNKERR, B R
SHMERRFRGE R GERFAREM, X E

Bk, ZEHEAT A S B TR I, X F55 1 KA
RIE B T4, NE 2 M4 A S RIS R &
HhLs BE TR ISR B 1B IE 2R B A BP0 BE P AR
BSEIEN, BBITR A SHE BL LBER, 4
4000 B TR I AREG X T8 3 KB TR, &M
AP L ERME R ER RSN, SEABERR
B BRI R 8 A S AR, #EAT /MR
BEHE BB A SR BL WBER, 4 25%
B TRATRMIEREG X T2 2 285 T4, i TR
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