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Differential Analysis of Accessibility for Different Transportation
Network in Guangzhou

LI Yu, ZHANG Yihan, LI Jiancheng
(School of Geography and Tourism, Guangdong University of Finance and Economics, Guangzhou, 510320)

Abstract; Most of previous studies about accessibility focused on single traffic mode. This paper takes
the weighted average travel time as an indicator to analyze the accessibility differences by using ArcGIS
for three different traffic modes. Different transportation networks, including metro, highways, normal
roads and combined networks, show a similar pattern. The area with highest accessibility is in the central
urban area with a developed traffic condition. The better accessibility areas extend from center to the
north, east and south. Since the distribution and running speed are different in networks, the percentages
of area with an accessibility coefficient less than 1 in metro, highways, roads and common integrated
transport network are 87.59% , 58.18% , 77.50% and 85.17% respectively. We also found that the
difference of the average travel time is very large in the same district, e. g. , the difference between the
maximum and minimum average travel time is 79. 85 min in Zengcheng and Conghua.
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Fig. 1  Transportation network in Guangzhou



52 39

BORRAR )TN R S M e R A 2 S 135

AL, LMo “ =5, RS X
R NS ARG, ARPUIEE, pEdbihE. Al
ISR RS RATBIX AN RIS R SGE, TETTN
PRI B LA, AR R AR S AR B 5 . X
SNSRI IR o TN BT 2 TR PO IR X Ry
WA, B THUESSE RS R, Wit T B X AnAE
BRI . HEIRTT . AT A 38 2 2 X 45 53 A R
B, EEARES T IAITEIX, SHE A AL
) iz Wiz X, 7 XN 7 G B
TR L RIA

1.2 ZEHRHEREX

AR T R4 B 50T /T N A T X
KB 7 AR T DR 3 1) b Ak B S e DA
MTGEt R W N 0 8RR . o 1 5 A R )
B, ASSCRA T M A28 M A 98 Bir 78 2012 A 41
M T A3 2 JRAE B A5 0 T N TR A T B X H R
Rt %, LABERIX . Zp8 X, RIfIX |
75X HLOIIX, g, AT AT, AR
ATB X AL BRBLA T M AT B X Ry b e, 4
HHEEX, FEHERX , B, X, A E XK
M IX,

G (rpAe N R AL E A B TR AR R )
HE, OIS EHEAR . EE ., AEMHLEERE
BB ERE, 4R 5h 120 , 100 , 80 Fi1 30 km/h,
BT TRAL . RAMEmESERR, e
PEARAE O B FA T T O L bris ATl .
FrERESE, ASCKHITIARBCE N 0.81 7 Bl
B EE . A IE AT A B R as AT U 2 ok
96, 80, 64 124 km/h, T IMHLERH AR A A2
ABESLhristTH s, K, RSN aRKES
BT A L B 3 sl B () 45 L 45 e B 0T B
Hl-654%, 854, APM £, | fh&kinizfr
WRE Sk 34.7, 40.0, 54.2, 59.6, 50.3, 48.6,
72.0, 37.0, 25.9 F165.9 km/h,

1.3 #WRAE
L3, 1 s dArad s B AR SCR M iR A7 i
() FEFRR T ATk o AT 349 4 7 i [ (R BT,
P R N N BRI S = 1 e ) i i g L]
EARAITHE AT
Z(nJ*M)
A= (1)
M

N 5O PRI, A SRl 0 By Rl Ak
i, SchRASM 8 (min) SHIFREHAL; 0 KIRIX

SN IR SR T ARt L BN R iR
JEMSIRIE RS M gl i AOALEE ,  HE AR XA 7
B, ANH L FERES, ZIERAR SR 5S M 2%
AL R I B DL A S N LA A
U, ELAQE XA 10 7 Ak 31 36 il v 4 1
JIT AAS SCR FH il i B AEA T BUX N 45 BEAE SRy il o,
MIAHE, S th il SR S T

R T 07 BN [R) 28 38 M 28 Z [A] iy ml ak e, A
SCRA T RLRPE R bR . AT IA T REGE 1Sl
SURTIRPEAE 5 DX SN 45 3 17 28 ] Sk PR 1 L
5>, HARN:

Ay = = A

ZA]-/TL
O A DRl ST B AR R A, WA ME R
R VLBl i A PR PRI, KT 13RIz sl
(YA L X E KPR, /T 1 %l
SR E T i T K
1.3.2 AT GIS ¢4 Tk o4
PEII AT FZ o R LA PR

1) FdEwisbs, 7O, SChRAT
BT RERARES R ] B Mol ] Are-
GIS BRAFAEAR [F] 9 AL b R T Sl o7 3 20 % L sy 3
Bk DL R 255 Al R 2, A 2 204 T
PRRBCHE ST TE, JETTE s A A BE | SEbR
B AT DL K s AN I 95 3 45 5 00 MR

2) IRV REAS G2 BT o 3l TR FY E ] A 2 P
LA B bR —, SRS, &
AN P BE S 2R, TR oA
AT OD BUAFERF R IRE , Ao A5 0l o5 A B i Bk ]
WA, FEE G &ATEUX BN % BE AR Ry il A
FIF VBA gifeshae, @it Az (1), AR & sl
FHNBCE YR T[]

3) MR RRPE AT . AT AT IR R BF ST 32 S
SR Ik 4 v Al R AT IR R IR TR
WL R A S R 28 1 ] iA T . ARSI
R I Y iR AT I 18] O B A, 32 ] ArcMap
A AEE D7 s, A5 B0 N T AS [ 52 8 A s (6] 4%
Jay, FXF 25 AU A 38 W AT TA 1 2 S AT oA o

2 Ry

ARICAE ArcGIS BAFIY SCRE R 20 30K H 0
B R AL A R ke (182) .

(2)

S5 0 % 19 7T 3



136 HlREE2ER (BSREERR)

5 54 &

0510 20 30 40k
T — e — K11

0510 20 30 40k
- —— kI

B2 A[E A R a) ki
Fig. 2 Accessibility of different transportation network
(a HBER; b. ROEAR; o HHAH)

2.1 HbgkAIAM

H B AT IR A RIS SR DL D IR oA L, T
HPEHCRY . MBS, AERBUNT L (U
SURTIR M T OO 0K ) 1 IO SR
87.59% , VLMK SRR IR i &l 2a W]
5, HBAT AT 27 A T B (] 2 rpraC 3ak DX 4 (B AR,
e ArS PN KR Y I E R SR (X S
Fro MR ML O IX o A e B 4, S4B A TS
IR 3 TS A AR A B ) G a5 4 = P 87 L A I B
THECE, i o5 B PO AR AR NE Wit ek, L
[ AUV A i (O | 1 e B )2 T A
A XEEHER, AR R B DX b P A g 1 2 B X
W, INBCEEIARTT B B, A MK R .
FESE AN DI, IR 387 A 7 st ) fr 446 ek
T PR A 3 B o B s/ D DA SR A T X A A
LR, AKX . FHXEH ., MR LT
DI AT 4R A TI B]_ETHIR A, mlak K-
BAR,

1 BRI 25 DXl i B A A0 A 7 I [ R

Table 1  Eigenvalue of the weighted average travel time of

regions in metro network min
XK o Aak EmEX FEKX EYPK

SEHME 22.17 29.24  29.07  32.70  59.10
BEE 29.31 45.42 30.90  48.22  62.97
AR 18.28  22.83  27.09 22.98  55.53

T MR B B B X AEAR X LA ST X ek

S IABCEERA T R AR AR B (1),
i i) DASE Gy i AR AR X 25 DXl IRV 2 . AR
HRT A AP 3R X A o A ] R KT
#, HRHEERZE G B o IR DX 2 i 0
fii, ZEIREH], B fiL. | HhLimdhiliE
(REAH,  FLZ RS B — ol d i D 1 B A 125 X P
MR RIX Pyt R85 2, (e S
TEILIX o 2 DX AR A T vp 2 (Y TS R K
HE R 2 3 SLMA R, B Al kKT
HIFg ] L A8 R R Tl . M8k 2, 3 Sk diafent
A VAT DI A 5 8 m ] SR R, ol e R £ 1 B
TES RAN X AZ GBI G ol it o 4R v i L AL My
MRk 2 S ERI Il A A T R, e i (B
AL o . 1 XA R —, AT Pl
Wity X TEAB T X RPERE A R B X
Ul R ARAL TP SR AT IR K o It A R R A
R, el S AR E R Z (A 3. 81 min, [HEEA
DA Mok S 52l P pu AR by, X TR
DI AR AT BR o 7 8 DXl J AR AL T 4
MR APEARCF . IZX LA MER 2 -4 SAME, =
ARERBR Rl R BRI, R AL R, AR
(B BUE S IR XA A i Gx ol i, Brema (ELHE BRAE
Motk 4 5 2 A fe g T A, P 25 ME 0K 25. 24
min VP DXk B R AT IA PR KRR, A5 B
PIRETF e oK o IS 24 A s [a] b 1) g i
W REEEROR, DU B 4 S A i AR



52 39

BORRAR )TN R S M e R A 2 S 137

My, X TR v XA X AT kPR 5 A PR o
2.2 BEARALEME

HH L 2b AT AR, BRI s AN A 2 AR A
DX, R B PR B LA PO 3k DX A A 0 B AT 3R
PEZS SR . A X, BOIX . 3K XA &
H X R A AL 3 . R IR DL AR I T AL B
HOPAL R, IR S = R m 2 A S A
R, A ISR A T (R g, Al
3 DX AT SR MK OT i B B X [l SR B YR Ab
Bl DX SRR B AT 42 AR, A e, wlak Pk -F
B AEARIX Aty . ML BYARTEER, HEIk T Y
HZRHR, RIRBER—, Ml i HEE, wlik
PEACHRAR; B VD X R v s bRkt %5 0 2k v 1 AR
B fd, AT A ML TR K o Tk PER
BART 1 By S8 58. 18% , LA B{ Y AT
IRPEEARAE T A 7K. AETEREORT 1 X
BOTEIR T D G A TG 2, I B ET, b A%
JEAR, H Bk IX AT,

T T A A X R AT I L RRAE A (R
2) o IERHATLAE H,  rbo 3o Xl 5 i A AT ik
PEAT S o H T 2R3 3 B 8 2 O 3 X 1Y)
NG HAT N5 B e B TS XA e
IR R R 1Y) R b % 22 2 2ok KT X 55 96 B DX
Ah, SFHUDE X NI TR KA R . (s
DXl A AR AT IR A . AL B
FIAEIR, BR T ARACER G Dt O, R i8R
B157 o BARAE H BUTE B 4085 X B P i 5 P
(B Y o -3 =Y =R RS Sl iR I R =B
Flo 85 DXl f AR AT IR PR K B o IR X il
R, HARCT o) 3. TR T
BRI EE SIS B BRI R K T8
i, AHRTREAS B 5 XA IR PR A K AEHRIX
et AR PR AP B R A T IR)Z IR . I X X
WRUK, (AT . A RRT Mg, K
7R AR AR BRI S R ST, HAthn A

TEID SR AT, 3 B (-5 SR BT A3l 5 7R X
NSk DX R R AR B R R
BT AUER R S R U s DR L R PR A X
W, A SRR R YL, R L
5 PR S fERAEL Hh B B AT T A DX ) A g R g i
T, e (B BRAE 2R T e P VDU PR 119 52
Ll MV Xl GBI AL T AR TR TR %
X XL R e, R EBIEFRX, &
e (DU 75 P 0 DX i 19 4 62 B, P 22 (ELAR
Ko PTH DX It o5 A4 B T IR KB T IX R
AR )RR TR . MESETR R Y
Youfi Ry, (HRMTTRYIEARR, S (LA S vt s A
PRSI, SRR (S iR R A 22 (E =k 40. 09 min,

R R A% DXl R TSP 4R A T A ) A
Table 2 Eigenvalue of the weighted average travel time

of regions in highway network min

i ;;[; AZEK BHK BHK BEX EE Pl

SEHE12. 40 20.58  18. 49
Bi{i14.22 26.81 17.71
BARE11.03 16.53 19.54

T S X B R

36.27 22.95
41.79 30.61
31.04 12.69

35.76 43.06
48.43 65.79
28.18 25.70

2.3 TEREEALAM

SO R A B LG B EGE . Al Bl
Wl B TE A, B AR AT Hh S e AT X
LA PRI A ke, R 2¢ RIS N B R Y
AN, 5 )RR X R e, AR A
JiRA TR B) H HC 3R XN LU s ey b . AR FNRS 3 AT
K. G Rl #, B4 JH 38 2 1 2% Bl
203 km/100 km*, [ [ % BEAG T o Ml o0 6 mT ik
FEACT 1 B0 85 B0 77.50% , Al s KT
REAREL T

F 3 A I D A A ISP AR AT o )R

Table 3  Eigenvalue of the weighted average travel time of regions in normal road network min

DX 35 Hb kX Ha X BHX X TEHRIX FHEX M X P
S 19.79 37.13 40.02 33.70 50. 50 40. 26 70. 20 56.57
bird =] 45.47 68.02 78. 61 70. 56 76. 07 70. 61 77.50 117. 62
BARME 14. 10 21.91 29.98 29. 68 39.33 26. 36 65. 03 37.77

SCHIR BT T A XS R AT I [ RR AL (EL (3%
3)o MERAATLAZBL, 24 DX st 5 AT 3

JRATI IR ZE AR o B ORI AT, R 2
W RGBT BAR, AN DXk i (Y B AR s



138 HlREE2ER (BSREERR)

5 54 &

BIAb T rpr 2 S LU KA o Fp 3 DXt i R AR KD T4
e AT IR PE K o TR Ol T 3R X R ARk i B — H.
Ko, BT e, AR U BT B I
T X 2 DXl R A T IR A R s R K
-, ERER RIS o dm (A B B — B R
PRI Gt i, SRR R AR TT IX o B X 3l
BERLE T AR PTB Ko g S ol ik, H
OYHOTAT, A R (S SR AR A A 22 B R R R B
S X 3l R AL T S R AT IR TR KR o T P AR A
WA, AR, IR AR A T N ) AP 1) R 3
Rt s FEAR DX ol SRR AR AL T AR A T s MK
FRTEHC R R DA R BRI, B X AR HL S
HUC X Z ) TR Y 2 AR, A AR
(ERER B X U R A T P AR A AT 3k K
Voo ACEBIIA - o HRA T I ] O AR ) i AL, dReAIR
1B BRAE AR BR DX 1l o b X R AR Y
K, (HER AR/, HAEANFR X 2tk
i, S PR LR B R (L T V0 DX S R R AT A
KV BB KA, BB h.OiXE, H
AT XIS IL AR A o, S (B B (I (B 22
PRA/IN . T 0l i AR AR T R A AR, B
2 2% I8 5 TE AR X IAE e, 75 B AR At X
TESEIRTT P R B8 o AH T X A K, i AU
TR, (o d e B A DX e drly , W 25 (K
79. 85 min,
2.4 ZAZTBEMAMAME

AR SCB R E5 S0 P Y 23 (A% SR EA 5 o0, &5
EHIER R B DL T M A T Y 2% £
AAtE (E3) o BINEEG 30 M 4 2 gk i
N BEUA SRS B = E BN, AT IR S
THREAZ O, ANER A RS R L 30l DX ER Ay
B PR S A PR, R AT T
=g, PO X AL, #igk 2, 3 Sk
B SRR s PR ARTE (RIS AEHR DY Tk
AbF AR o DA T v i T B A A
e, R AT R AR Pl A A T, (R X
B E A R, Wb A E, BHiE S
W TR A, ARSI T AT kK

SRR . R R DXL 3 5k T A
MIREARES 5, RORIRAE 1% DSk iy AP 429 ik A 7 ik
6] R0 DX A R 2 % R 8 A LR A S
i, A0 LR A Al IR AL TR UK. 25485
ST SN (e R W VR DL g L]
85.17% , FIIAMEACE#ARE S

. 108

.1&:8

0510 20 30 40
. — — )

B3 )M ZRG A R ik
Fig. 3 Accessibility of combined transportation

network in Guangzhou
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Table 4 Eigenvalue of the weighted average travel time of regions in the integrated transportation network min
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