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Study on the Spatial Correlation and Optimization Strategies of Transportation

Carbon Emissions in Urban Agglomerations: A Case Study of the Yangtze River
Delta Urban Agglomeration
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In the field of urban transportation, the carbon emission proportion is high and growing rapidly, making it a crucial area for urban
decarbonization. This article focuses on the urban agglomeration scale, utilizing urban statistical yearbooks and multisource spatial
data. Based on the ArcGIS platform and Geoda software, the study employs geographic detectors and spatial autocorrelation
models. It selects a series of indicators from three dimensions: urban land use, transportation network, and transportation capacity,
analyzing their spatial correlations with urban transportation carbon emissions. Research findings indicate that factors such as
built-up area, road area, the number of public buses (electric) in operation, and the number of operating taxis significantly impact
transportation carbon emissions in urban built environments. Additionally, the spatial density of the city and road network density
exhibit spatial clustering characteristics positively correlated with high (low) values of urban transportation carbon emissions.
In contrast, the urban road mileage shows a spatially negative correlation with urban transportation carbon emissions. Finally,
combining the study with transportation and construction planning in the Yangtze River Delta region, this article proposes relevant

spatial optimization strategies for the low-carbon development of urban agglomeration transportation.

AR KM BB HEA K= A IR T AR

Key words spatial correlation; transportation carbon emissions; the Yangtze River Delta Urban Agglomeration

NEHS 1673-8985 (2024) 06-0087-07 HEHAKS TU84 CEAFRERE A

DOl 10.11982/ . supr. 20240611

EE "

HEa
EEHINIKMKIFIERRRB MR
IR, fiit, 2130126 @tongji.edu.cn

0 518

I 5 BR AR R A o [ s e e b A
(PURRFR “XU7) B AR, Wi iR
Ay ] 2 T SR 9 SR T A o T i R A
G A ER AR I T5% A A, EEE IR T A
I~ T SR PR A Ak B T B 3
TR R 3R G He v, A3 S A A
S A IR IAEA AL R e D T,
2 ARSI F A o 2 PR 3R

https://www.shplanning.com.cn/. All rights reserved.

Y T AR DA B 1 S IR SR A Py e
e, FCP 1) G255 B i) 4 3l B X0 R A A A
R E LT LR R R B A i B e,
fE LRI T AR IR IS FE FRBEBALSE— R BN
7 B YRR R S, K= Bk =
A 5 BRI R Tl AR g N R
B, HL Tl 4535 PR A 9 HIk T 3 8k A B i S
T ) 3238 753 5K Bl A X3 — PR AL g AL A 2
R C L UER RS IR KA N T o ) Y S P S A YA



88 | W=

TEYRTIRE , 23 RTS8 B HE Y
TSR AR, 2 H I A2 B HER G DL AL SR

H A, B A Ah CA 24350 BB R HE L
T RFSE, BT 43 DA 3% 55— ROk Sk
TEARAR A28 W BB T , WA A28 W A1 4
FROFIPEARY 7 3, I A B R R i, 52 e
— R 2 T B SR W o 55— 2 SR SR T 2 il Ak
B S B I TS T, 2 B XA R A Bk A
WSS H AR, 32t — R 51 22 FAL v 55 ASm A HE L
{4 7 8 755 T LR 000, B 0 0% A A
RS A2 S B R RN T BE AL TR 1, TE
JRAGK A A 308 g A 2R o 58 = SR SR T
W 32 368 8 HE T K 2 PR 2%, ek K £ S IR
S3AEs LMDIZEJ5 35, FRFEM AT GDP 2 =y
E NG R N AL e S E OS]
WHEBCR B R, AHIX BT S R TE Bkt &
22 % DI S T A2 g HE R [ o, AT
GEYI T S SR S5 F B 2 T BE AR X R Ak H A
IR AL AT Ay 43T BT B 5
A2 A T i O 2 P K A b
DR A7 B 0 TR T I S VR P K, SRS
X A HERL S , (RS B2 R4
Pedn, EREEERLI A Ll M K
YT R X G TTRIFSE , DA A 3T 3 A A2
TR PR A AR HEROK P 7 A B Y
ST, 7 Yang %2 A S 34k i 3 e 25 B
BB HOB AT KA A o

A EORE, B A ST T ) R 4
A2 i HETRO I 55 B AT T RS,
RS A# A AR SR 25 10« 15 5, DA A R
JE WY A B R IT FE8 D, 4 B — H S
Loy Gk 2 120, B2 A i e PR B
) EE 2R B ST 5 HL UK, T S 9 2 TR Y R
BRI A A — R 2 R, DA TS
N LB v J5 2 B W BF 5 22 1] BB 22
Ve AU A L AR P02 ) S ), vl Al 2 0 Al 3
S A 0 Y R o

P, KSR Z A3 RER RN R,
SR SR VAR S 2 YR 2 T R, i R
ARy R I B AH 5 0 A, WA K = A
T A AHEBIUIRERAE - B TR IR T R

Bk g A b, AT 3 B2 P 45~ 32
i B ) 34 4, 38 AL H3 A, 43 A 5
AL E BRHE BN 56 25 TR R R it — RS
i B AR R R B 2 R, SO
XX A8 B Joy 8 X 1) AR SRR, S AT R R
T o B3 JE 4R HH < = A 9 i T S0 MIRARAL K SR 1Y
FHSR W , DA A L ) 2 0 2 T s AR A A
BRI HE A BRI A28 , S8 T Ay LA Sl i A
A ISR A -

1 HARFE
1.1 HARYR

KEAPAHALT R E KL Rt X, 8
& B T T5 WHL B =8 — 1 A 94140
T o B FE 20204, 4 = A3 3l 77 A o 3B T AR
35.87km?, F A N H B ik2.35(C N\, 7= &
16 R 24 TFALTE, 4 1 W 24.1%°,

K= AR TR E 2w & R A X i,
AU AR g s FEIBOR BE W, RS AR
R B R X K = AT R A A
3.7%r 1= £ AR, HER 1215212 = AL R,
4 R 1 16.99%, 2 3k [ SRk H
Ao SEAT BB ) 0 B IX o

12 HIERR
AR SCAE 53 A R b A A O B A

R W AE AR E T EER

2> U B YT A A 5% A R R R
AR o He btk 2 2 BRI N DB SR IR
T3 LA N DA A R R R T
GEVHAR S, YT A FHR R LR A 1 D
A B IE KR AR RO SR B v R T R AR
B YR T R R A I 0 S U T A 3 [
(OpenStreetMap) . 4% 31 Hi20204E ik HE 1 %
ok B b R IR S A TAR4L (CCG) 2.

13 ZEIRE

ST B B IR AR %, A
TR N OHUBE 22 3% R K 1~ Sl AR AL 36
BESE AR 2 0 285 2 A T W AR SCAEAS ik
TS T R A D LR B A, DA T
R P 223 P 4V T A2 i 0 AR )
YL N — RV B AR bR, R T LR kR
5 220 WHE LAY 5% 2R , 00 20 XY BF AR
WMELFR-

14 REMTEEUEST

AR S A EEIE P b PR D 2 R 22 ) A
SR TR 33X 7 A A 2R % T O 40 BB R,
M ER IR T AL BRH RS bk — 2 5 IR T %
Fo o, MU BRI B3 — A0 PR R 25 B
i 73 1tk e 48 R FLBR 2D ) 1 40 M G v A
AL 43 5 B BR800~ 38 E AR BRI RS [X

Tab.1 Selection of influencing factors on urban transportation carbon emissions
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Fig.1 Carbon emissions from urban transportation in
the Yangtze River Delta region in 2020
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Fig.2 Carbon emissions from transportation in various cities in the Yangtze River Delta region (in tons) and their

proportion to total carbon emissions
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Fig.3 Local G* statistical clustering and significance map of urban transportation carbon emissions in the

Yangtze River Delta region
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Tab.2 Geographical detectors and spatial clustering test results of urban traffic carbon emissions and various

indicators in the Yangtze River Delta region in 2020
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Fig.4 Bivariate LISA clustering diagram of urban transportation carbon emissions and influencing factors (land
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Fig.8 Bivariate LISA clustering diagram of urban transportation carbon emissions
and influencing factors (urban external transportation capacity)
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