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The Impact of the Built Environment in Polycentric Agglomeration-Based Cities on Carbon Emis-
sions from Rail Transit Travel: A Case Study of Chongging

ZHENG Dengyao', KONG Ao’

(1. School of Transportation, Chongqing Jiaotong University, Chongqing 400074, China; 2. Jiangxi Com-
munications Design and Research Institute Co., Ltd., Nanchang Jiangxi 330052, China)

Abstract: The influence of the built environment on the carbon reduction efficiency of urban rail transit
travel exhibits significant spatial heterogeneity. How to accurately identify the differentiated driving mech-
anism between core and peripheral agglomerations has become a critical challenge for low-carbon plan-
ning in polycentric agglomeration-based cities. Using Chongqing as a case study and based on IC card data
from urban rail transit, this paper first analyzes travel characteristics and subsequently applies a bottom-up
approach to measure carbon emissions. Based on OLS, GWR, and MGWR models, a relationship model is
developed between carbon emissions from rail transit travel and built environment factors, followed by a
systematic analysis of the impact of each factor on carbon emissions. Comparative results demonstrate that
the MGWR model achieves the best fit, with the adjusted R* values 48.13% and 3.11% higher than those of
the OLS and GWR models, respectively. The findings reveal a significant spatial differentiation in the in-
fluence of the built environment on carbon emissions: in core agglomerations, POI density, number of bus
routes, and distance to major commercial districts exert significant positive effects on carbon reduction,
whereas the average slope around rail transit stations serves as a suppressive factor. In peripheral agglomer-
ations, distance to commercial districts emerges as the most prominent factor, while influences from POI
density and station-area slope are relatively weak.

Keywords: urban rail transit; carbon emissions; polycentric agglomerations; built environment; MGWR

model; Chongqing
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Tab.1 Built environment factors of polycentric agglomeration-based cities

and data sources
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Tab.2 Mechanisms of the impact of built environment factors of polycentric

agglomeration-based cities on carbon emissions from urban rail transit travel
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Tab.3 Results of OLS model evaluation metrics

IERRs | IERRE | BXLEF | BRESF
ERTER A | ERTEREDA | HAFY | BBAFY
R 0.456 0.465 0.488 0.462
E’g WEEN R 0.435 0.444 0.468 0.441
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R 0.368 0.336 0.404 0.358
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AlCc 1225 770.6 950.3 593.8
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Tab.4 Results of GWR model evaluation metrics
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Tab.6 Results of MGWR model evaluation metrics
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AlCe 445.104 445.710 446.644 452.105

DS — — B I S ON B o ik 5 25 i S S S S I B - B W

o (ke



&

EHWR okl 1M B 1O] 1 &bt

5202 1equieldes G'ON €710/ BUIYD JO Hodsuel] uedin

w
(&

[ Joust#m [ Gwrigz [ MGWR1SE ERAII#8IT0.15), FUE BZNIERFMW,
07r 1) EFEFEEENEIPRETHE
i 30437, MBHAMNERPMRE XI5
EERmE, WEESMT, FUNHRIERE
0.5 Rf#E. X—WRIAERTFINEARATNEE
I — 5Lt RS . AL RSAEBE
= T EREXBEHEGNIFEENSHEE ST
o3tk ELBSE 67%), R KEE B HTRIM R K,

I RS, Wi SE0E N ERE™, F
| BARFEKEBHTRARES THHHIE
01 b Zil; MZEHARZERBEBARERERE R

i BRTY “SE—AR" MBh, B THHEH
"TTkeRm#  Tama® | @ALF | EKLE ERAAY. Bk, HEEHLL, FR
R AR WE&EIJ:‘@_@}%E% HEER FA%R WA FE RS T RS REX BT,
) Wzg;’* X—MAI SRR RBARE R A
[ Joustem [ gwrigs [[] MGWR 8% ;‘;Zﬁ;ﬁ;?gﬁﬁﬁﬁi HRARER
2) AHRFLBENETREFE
70217, RARLAFELBEHEIENGE
BERFRTPIBEBEBME, #HhE
BHE . SEEAA IR E MR T S
E:,j:“ i HEXBNERENYE, EFESERXA
Um% I “PNICREHTHIERE" NAEAETAR.
=04 3) YR EIE A Lk B B R A9 = 3
- RZEEHENR0.16~023, EMRENIEEE
02 m, RAEENELAARHTHEZBERSH
i M, HRESWRSIHFHEEER, EXER
0 ERAEMHERBE T, MmFESREEREE

T#ER5E THERSE Bk L4 EE W

MEHEERR  HRIKER HEEFR BB )

BRIER 4) HEBEMREEREINEARA K
b TR RUHEEZN, HHHHEZE S TR

[ Jousmm [ owriz [ MGWR iz HAIENERHR. XFRPINELR S0

0.6 40 I 7 B RN R M B HE I A S L ) _E TR A
I PEER, AMALEXRERL. B
051 M EIRL R SRS o

0.8 [~

43 FEFRMHEIESHX AR
. AR, AR SINEHEFERR
B TREE XA T 008 32 0 AT R B R I 5 T
02 b Birhas—M, hRAEEZN=RRERM.
i 1) Gi—M4HE,
01| 395, T 08 AT 3 A B T 3 R A R AR AR HE
i MEHRLREERHAER, BHILRINEE
ThEeEE | TrOomiE [ [ RIBKBETIE; BEFEFEEEMALS
MBHEARR  NEIRER HERR BAET AR B IR S R R B HE I E R
. fmg T FIERAE. EERMNEERNEHENT
1 3 HENETEEE SRS R it ﬁﬂkﬁi%@a%uﬁ, BIERR EAENBR,
2) ZEFRMEF.

Fig.1 Comparison of adjusted R* values of dependent variables across A R ,
B IME S BRA A R a7 4 S BV

the three models



AP 2R RN EFRM. EbHBE
F, POIZE(EIEFEE0232) 5 A #HRF %
B E([E] VA Z $70.243) SRR HER B H SR UK B
A, XETHSHEERS A, POl
ERFANBEEERAERTER, BEHAL
HREMERFA T IHHHNEZBOAMSE, H
ERR “4EEEE Kkt MRMER. 18
bz, SNEAEIREENE—, BREMK
FHTHERBHEEARERTR, Bl
EFEFREER A KEER TN EER
AL, ZERRWIET “UOXINEERRE -5h
EXIhEEA" B9% F0HBMRERY,
FRPEE D TR B E SR A<
ZEBEERABER.

3) MGWRREAGLHE M

MGWR & 7 £ R EH RM A A E xR
NHEBERTE ., FHOLSERRELFY
R, XS BEZOSINEERANE T
(BN POI 2 B ESNBEI LA A 1E S, &
PAEEH R*X40.31); GWRIER BT % &
FE R, BXE—THRE, ELUEFHIR
HMNEEEABRETHEMRE. MGWR
B ATEMIRATE, FEEN R K
OLS 1 GWR ## & 43 HITZ F 48.13%F1 3.11%
EMERRINEEEERIM, ASCRHIE ZH0H
HINE XA EZERBEREES, ™
SRR FUE I N T ANE X A9 R R U FE
WHAREEEFSER, X—ZRKkB
WD BFREMNADRR . /M INE
XMEERARERS, TRIAMESRE
HITBEE; & HOHRAMN T INEX BT
BEEANTEKER, ERBIEMHIEZBII
BXER,

4) MRKBEEIL o

% LR B TR U E = R R
K, UK NERMLAITERSESHE
BN, SMNEXN SRR THERRSHE
BmhEAR, FBY “BhhEXET
LGP IZENHTBHIRETRER” ZRME
ENEHEREAR FXIIEX, FEHEY
RAMBEREFHHNENRRT, FEEEMNE
ARMBEARNEELTRBTHERE
%, TIEAETBHEBGER, BidEREE
XHBTREMBIRES BMEKBEHEES.
EEREAMGEX T, WoTsEfEmRmieE
TBMAEL T, FARHIE . Eib, &
XEUFA “TROREE" K. O&EH
THMERBEBEN | kmSEERNEETE A

1 600

1 400

1200

1000

800

AICciE

600

400

200

1500
1000
500

=500
—=1000
1500

AICcE

=2 000
=2500
=3000
=3500

=4 000

=4 500

1600

1 400

1200

1000

800

AICcE

600

400

200

[ Joustm ] owria 1] MGWR A

BxREF

THEERESIE THEAESE BAXLEF
REHERR HERIAER HEER ERAER
RiRIEH
a ERIEE

[ Joustem [ gwrigs [ MGWR &2

[ [ T [
THEREE TEELEE A% EF A% 4
HREEER  HRILER HERR BAER

BRIER

b TR

[ Joustm [ gwrigm [ MGWR f£2

THBERSE

TEHFRSE BREF BxREF
MBRERZER HRIDAFR HEFR FNEER
BIRIER
c BRHFE

F2 3fRBIETEEE AICc{EXTLE

Fig.2 Comparison of AICc values of dependent variables across the three models

DS — — B I S ON B o ik 5 25 i S S S S I B - B W

o (ke



®7 ERTRETNERBESREAFERHITHRENE

Tab.7 Passenger turnover and travel-related carbon emissions of urban rail transit stations in Chongqing
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agglomerations of Chongqing
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