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5 At R B B AT 2t (HAN [R) B AR 2 (3] 7] fig
SATAEAR T W 9E (Mingardo, 2008). 1411, k17 22 38
AT 4 T TT R 2 308 T PR s G AR e T
T 23 Ao A B AR AT e Ik T 2 3 AT aA R
TR — 7 By 2. Pk, BRSO R T 1Y) 28 B 4
o, A s S LR Bl 7 A8 38 W] Ak P KT R = B
{18 A= 17 JB g, R R T T I 1Y — R Pk A (Nam et
al, 2011), B KB TTT AY 52 B 7E 4G >4 1Y I a2 i
B4R B T R R 55 R AR T A BN B 4
REAE B B A AR, AR 4 v 3 T i R P A 3 Jo
S R T A 4 AR ] F 2 P (Mostashari et al, 2011),
BRI Sl T IR A T RS T, DT e AR HE I
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it (REVR | 1 A1) A0 A2 30 2R 40 HE sl Ik iy i) ml Hep
ML Ak T A HR A9 4544 (K hansari et al, 2014), % 5
W T AT RS E R S A I AN T 1R

SEIE FREE N A R TR A SR TR
JE Y 0 B AT 4 251 (Geerlings et al, 2003), £ %2
SRR BT TP RO ER S RS IR S
AT R RN EE TR —. SE5sGEMIT,
B S PR O A TR IR S5 il A
078 35 T LA S 42k THD B B A 3L (Yigiteanlar et
al, 2008), H:r, B GBI R 4t (Intelligent Transpor-
tation System, ITS) )8 2 AC M AR L. Bl
U SR TR € IFE VA =Rl S B VAN R =L
R, RN AT BRSNS ER RN SE T AT R R
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15 BB AR R 7] 845, B2 Ja R AT 880% . [A)
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B YR BT ASH 8 1 TR FAC il 77 oK A 2
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Vaa et al, 2007; Hancke et al, 2012; #X b % 4%,
2014), SVATIF , B BB 3 2 G0 2 T A8 8 Ak i
A& S RRE T 5 Ty ], A DR T I R 4
B 2 [ 5 o7 I A RoR (X §E, 2013).
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XA (] T 2CFH B8 2 AT PR AR, AT R AT H A7 D 3
(Avineri et al, 2006; Ben-Elia et al, 2008), ICT X} il
PRI 2 P AT B Gl B A S S TERE
TR S BRI I PR DL S PRI PR 17 57 (Khatttak et
al, 1999), G L, ICT 55 R AT Z i 5E & n] 1
R A BAE BCE A B TE, 7 B0 I 4 Ff
(Salomon, 1986).

ICT X% AT BB AN E FHAE AR AT 5 T e
i.(Hamer et al, 1991; Pendyala et al, 1991; Mokhtari-
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SFQ007) BT FEIRE H, BARICT m] Id g 75 T
VERABA AR AT BT AR T 5 22 32 AN [ 1Y)
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o =

&

PR ETT RI T AT R SR ) S A0 (K hansari et al, 2014)

Fig.1 Dynamic impact of smart city on urban sustainability(Khansari et al, 2014)
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o BMICT B FITE S & 2 4F b B 45 5
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SRR RS AT, TR S A TEE S
TG SHL S ARl A, ICT &S 2 AT,
JCHJEAEZZ 147 (Harvey et al, 2000; Robinson et al,
2010) FII ) 17 (Cao, 2012), (HAEAHE Y,
B ICT Mk 55 A AR ATAT s i 5 B ICT
HOR 520 3T A [F] (Hjorthol et al, 2009).
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AT F PRI W 5| 1 8 25 F(Jain et al, 2008), Xf
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iF, INE SR IR S EOR 23 25 AT F R i 1
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fe 2 iE 3 5 417 25 8] 1Y 5 #4 (Dal Fiore et al,
2014).

ICT X AT 3 5 A 7728 0] 7= A F G I A 3R
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Bl R AR AE ICT il 5 5 T 2806 3 i i) 25 7
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I PRI AN S [a] E R AT, AT 43 DA i gl TRl e AL AN 3
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AT, BIANAE S BER R T TAESE | ST AR
H[B] (Vana et al, 2007; Alexander et al, 2010), 753}
23 AR e A U2 3% 88 o il 0 A (] 1) 225 ) v it
17, BUNEZE B (Ory et al, 2006; Haddad et al, 2009)
& 55 17 #2 (Laurier, 2002) 5%, 38 % # I~ (Lyons et al,
2005)55 A [F] 25 [R] kAT AR . 36 shie 4 ICT
AT Z AR O R JE R 5 4% . Ben-Elia i i fif
=S A SEUEAE S R B, 1 SR A AL AT ICT Z B 2 AH
YERMI R, B2 8 ICT (8 FH S5 i i 2) 23 [R) i A
b, & ICT Ao FH W) 32 21038 2l i (] A% 4k 1 52
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e TAENS N HATEI AT R, 0T S350 B I SRR T
15 S A1 A 7B ] (Ben-Elia et al, 2014),  F 5T
AR ICT B AR MY #5835 X AR T7 =K
SRR sl = AR AR A, DA T AR PR 2025 (8]
SEIELME b Skl 2SR ECT R
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B A EE ARS8 R AR TE] B T A
AR A ] R8T (A B 2 A N 5 A A0 = 0 L % T 3T
T 45, B AR R B JC &% 47 EE 2R (Verplanken et al,
1997), 255 HR S FG s S5 1R
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ZIHE IR YL, RSN, BE I 435 k2
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AL AE S AT AA TR B AT 4 B8 2
ST ORI EE B B B, S 5 3 A 7 3 4 AR
TG AR AT BE 2, B R I AT RICR RN 5 38 2 A
(Vaa et al, 2007), FE3 T A8 75 >R A& #7107 , 2 2%
2238 ] A HAG B RS0 , MR PEIE AR T e DX A0 4
B ST IR SN Sl B PR BRI S | S
AT I e i AT 7 2, DA i o Rl ik ml
F AT E R AL B IR S, 9k v Ca IRk X 45 2
Y B S b & A 45 4030 i Hh A T, i kv e R
AR BAL B S | 5 A TR Z b, DAt i 2 iz
TIRCE RS R TR R ASE, 2014),

BEAN 8 Sg 3 i vl A e R A L A A Rk
oAb sgimz B8 FH R, Bl an ik g 55
0BT A T (G DA R S e EC At B 3 B ) R4 (Vaa
et al, 2007) ; I HEAT RICH R AR 22 38 45 B AR , 151 4 i
SUR R /R i S 2L /NS e S 50 R W A ol
AT v 55 5 A 0 038 D/ o DK A 1) i A
(Hancke et al, 2012),

2.2.3 REURAER S e

FEBEE ICT BRI RR) 22 & i E ok 1 R 2K
P SRR B h R A
ER. i, =it EH R R & A R FHLER AL T
B NIRS . T RS, 7 E T 2R
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el System, STS)if i 5 GETF-HL . GPS . 4 i i [&] 13
5 I 52 HE AR (Augmented Realty), BE H 3ht A 74

PEAEAPEAL I R AT SE I B0 M5 B SR A TR A
TR B KK (Hung, 2012). EANE A 2 E W
GPS \Wi-Fi fllii 7 S5AL e 5 8 RE LA & 0T 3
G N A BB AR AT, AR
22 Fh 22 38 J7 2 H AT Bt T B AR R fE 3
(Vlassenroot et al, 2012), F| F K E s 77 i ol ik %y
REACHH RGE , DMl sC B P |, 2R E A 38 H 0] 2k
P A ) 2 — GEX IS 4255, 2014)

3 BT ESCE A ] s S s AT
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3.1 PR IBERHARA R IR R
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AREFE R, SO ELSE o AR 2S5 R
Mz G5 2 PR DOE R R . [ Sboy ik
Tl RS R R P FIR IR 5T AR, fE 5@ e HE I
SRS ARG AR WG A AT Rkt X 2=
I HEAT BB AR T, F Sl B HERCRFAE E M PLER |
SR BORR A5 i T S IE . TR T
VABSHET RS HEATE TS oA A5 , Sh ZSBAUBIE 7 R
SEMANLEAIT 5T R A% s ORI T 0 S, 1T
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AR (K 2)o AN T30 SR HE I 5T
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Fig.2 Research framework of urban transport carbon emissions
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AR /28 123 (] 2 1 A FSY 5 B T GO0 A 55 4R
MR A IR R, AERF SR vk L 2 R A i
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R ATTE K, A FE AT F N ES A Rl 14
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P oMb DX AT P B 3 45 ) of A0 A8 3 i = R, DA T
N2 o 3k T 22 38 FR A A B A R P A R
BilanZ rpuC AR RE RS S i O IR X Y s , WIS
206 e B AR R AR 2 [ B = A s Ml (1] 3)

H T ICT—r ikt — - A — A4 o
(] 52 2= s e V8 FH AL, 308 3 A8 B S AT e X1 i
B AT 5T A3 A AT A R v B S R
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78 R T NI (SDEE I A D by S = el
ARICEEA DL T L R B RS E S AT Y

UNCUNESS SRR Ry e e = S ]
AT B AT RN =y TR DA RS AE SR  ICT 4
ARHEZN T B 2K Al — AT K JRARHIE 5 25 (8] 22
SEEIE B TR B A T S AT AR 5 A TR
WESE, LU RR BT S5 T T Sl — = R T
Tt HE R MR 5E .

XPICT FARES) T AR & sl — AT " &
FRIE 573 (0] 22 7 9 BH i R T3 TR 24k
T A AT IRV 5 AT ROR A 5T LSRR Ak
T 550 T 58 38 — b A 0 R AT B HR R e 1Y)
St HAT, BN IR FOCTZ EE L T
A, TR R E— AT RS FE B

5 R U 2 T Y LR PR S e R AT A ICT Al
FHZ T 08 M, R, 430 H & e BUIR R IE 5
73 0] 22 SRR — KM A, T 2 A T AN A
RUBE TN W8 2 A8l — AT R PR T bk 2ok
AT AT BRI P, T o347 % R
RS2SR, FAMNS A HES i E 2 R ER
BRI T S B A F 6 MU 38 T R4 T HE 44 (Giffinger
etal, 2007), H i, B BRI RIZRIMER DI E
B ER D), G LA (AR H AT 23R )Z 1) ICT 4

K3 AT ST Bk SCiE Tk e A TRRHEROC R K
Fig.3 Relationship between urban transport accessibility and

CO, emissions from travel in the context of smart cities
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F1 BEBIEITNIEFR(Giffinger et al, 2007)

Tab.1 Indicator system of smart mobility assessment

(Giffinger et al, 2007)
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SRR B IERIAE Y TAE,

BT R e AR LA A )R A N T A
B o 23 ) 2 B 1) v A 3 2 (R B30R R RAE , X
BRI F FERI AW s E T A, DA
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ECIE S B S N OB i N1 B o PN DT BV 5
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Aty Sk 1) 23 ] A N e ot 3 AR A 30 T 283
AL IRPEFRT A T A3CR T
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bR o1 125 o BN R LT 1 R NS Ly T o = e
F 5 2238 7 geii i A R 2838 7 = e Hedl &, gefd
A NECHEAR 23K 06 23 AT B ALY 7K F (Geurs
etal, 2004), FET LI L ICT X al kM AR
[T S iata e P 7 (1 o b L D3 E T
Yyox S BR E HHT R IX A (Relocate) , AT i — 20
SEM NATT 0 DA B4 5 70 2838 J5 T, G0 SR A T3 3k
ICT AEZE TAE K oAz 38 8yt A 7 B B 1], DA T k236
e WSS PRI (1) A AR TN TE] D7 T, ICT W ml 2
O % Bl B RIS, AN B O] 22 5 3 1T 3E
iof W& AT Y 5 25 N T, S R REAARXT ICT (1)

FIHBEATARK Y 22 57, Bl an4E58 NFE A H SAUE A7
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NGB ALK AR R 2 7 . B AL
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D == T2 3 Ay ) I Al 52 3 3R 0 I i 2 3 AT 4
SR FEA NAERE 5 T 0 3 2RI AT
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AR AT SO 3T A2 38 P R R AT R
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4.1 [t X B RiB ENBRHERUSE & H &2 12

I AR A X r A S T U AN VA
bl 4 A~ LRV DR ) 1) SEIEIE ST R B, TN T A X
J& Bl B HE R R A e B B 2 22 7. T
[ 388 HH 08 AR 30 P 08 0 4 X Gn 30 4 X g A 4
N3 e HE R /N T Gt X T 0B
TP N2 38 SR HE R VR 22 TS 30T T % R T YT
ATl 4 XN 22 38 e HE s o e K o PR AR 22 7
17, A DX B S HE b R R 5, R
i 60/20 AL 5311 (K1 4).

T o 45 ) T A TR X 3 0 i I 1) 5 e AL B
5T 4 B0, 30 S B 2 A3 2y O e v X R
B HE R A B R R A S AT R
R | SN ey B 1 BZ SR PR BT b SRR I BT
J7 3RS 3E EhcHE R . b, R A R AR AR hE
XoF i R 3 i HE R 4 5 ) B A R 2 2 5 TR A
Joir B B D e o Ry W o MR R R T R
T8 B b HE IR AT 3 R TN (EVRRUN R -0.272),
VA A ORI AR G A e s, 3 e HE e
BAS TS LI PP Cp 0 BT 111 XA N RV ST ) /NS ST )
() T80 43591 49 0.6 11 ,0.098 F1-0.128 , Xof 18 Hl ffk
HE A BN A 0.242 , B IA A1 X B 8 4 i T
&%xLﬁﬁiﬁﬂﬁmE%ﬁmﬂﬁé%ﬁwﬁ
BB /N TE W L R e A e g 3 3 1)
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42 TMHH RETIRRIESIEEREFME R
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Fig. 4 Lorenz curves of carbon emissions from commuting
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Aaccessibility and CO, emissions from travel of smart transportation:
theory and empirical studies

CAO Xiaoshu'’; YANG Wenyue', HUANG Xiaoyan®
(1. School of Geography Science and Planning, Sun Yat-Sen University, Guangzhou 510275, China;
2. Institute of Transport Geography and Spatial Planning, Shaanxi Normal University, Xi'an 710119, China)

Abstract: The development of information and communication technologies (ICT) is promoting the construction
of smart city, influencing urban transport and residents travel. Urban transport and residents travel are
interdependent. Urban transport provides infrastructure services for residents travel, whereas the latter facilitates
the development of urban transport through its feedbacks. Relative to urban transport, residents travel is
subjective choices of individuals. Smart transportation and travel will improve accessibility, which includes
place- based accessibility and individual accessibility. On the one hand, the improvement of place- based
accessibility may change urban traffic environment. On the other hand, the improvement of individual- based
accessibility may alter residents travel demand. These may change urban land use that in turn would have an
impact on urban traffic environment and residents travel demand. Due to the complex relations of smart
transport, accessibility, and travel and its related emissions, whether improved accessibility of smart
transportation would increase or decrease CO, emissions from travel is hard to determine. A critical issue for
smart transportation in China is to ease traffic congestion and ensure the effective operation of urban transport
system, in the meantime, to enhance the efficiency of travel and reduce CO, emissions through improving
accessibility. Therefore, this article proposes a theoretical framework for the study of accessibility and CO,
emissions from travel of smart transportation, and presents some empirical studies by taking the city of
Guangzhou as a case, in order to provide a reference for future research.

Key words: smart transportation; information and communication technologies (ICT); accessibility; travel,

CO, emissions



