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Abstract

Taking the coordinated coupling relationship between low-carbon transportation and traffic
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congestion of the top ten congested city clusters from 2013 to 2022 as the research object, we con-
structed the evaluation index system of low-carbon transportation and traffic congestion, and identi-
fied them based on the judgment criteria. The results show that: 1) With the continuous development
of society, the level of low-carbon transportation in urban agglomerations has different magnitudes of
improvement and the overall level of development of low-carbon transportation is faster, the level of
traffic congestion is relatively slow to improve but the overall growth is good; 2) The coordination and
coupling relationship between traffic congestion and low-carbon transportation has obvious stage
characteristics, and different types of cities have different stage characteristics, respectively, have ex-
perienced the coordination and coupling of the low level, antagonistic stage and grinding stage, first-
tier congested cities were in the grinding non-coordinated coupling stage around 2013~2018, after
2018 slowly turned to antagonistic non-coordinated coupling stage, after 2022 have begun to gradually
move from the coordination to the high level of coordinated coupling; the new first-tier city clusters
also entered the antagonistic stage before and after 2021. Although the overall coordination and cou-
pling relationship between the two has been improving recently, there is still along way to go before a
high-level coordination and coupling relationship; second-tier cities are still in the teething stage as a
whole, and are predicted to enter the antagonistic stage in the next few years.
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Table 1. Population and economic situation of urban agglomerations in 2022
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L 1237.6 15.26
K& 906.54 7.43
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Figure 1. Classification map of urban agglomerations in 2022
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Table 2. Evaluation indicators system for low-carbon transportation and traffic congestion control

2. RHE S REEHE TN e E &

A% il EiEL A E-Wi{d D-XUHH W-AL
AR A7 (PM10)” 0.9911 0.0089 0.0120

FE71(P) YA ) (PM2.5)" 0.9867 0.0133 0.0180

YT T ST T e 0.9747 0.0253 0.0343

BRI & 0.7757 0.2243 0.3042

ﬁgiﬁ RA(S) BRI R 2 0.8004 0.1996 0.2708
X ERA T 5 R (T [X) 0.9932 0.0068 0.0093

238 CO HF ik ™ 0.9874 0.0126 0.0171

i 2 (R) AR BEHE 0.7804 0.2196 0.2979

ERIREER- G e TNy v 0.9732 0.0268 0.0363

MATIE EARTTFE X 0.9347 0.0653 0.1021

T T P T X 0.9469 0.0531 0.0831
R A DX 4R T T oA 5 P T X 0.9588 0.0412 0.0644
NEJTE B A T A% X 0.9604 0.0396 0.0619
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Figure 2. Schematic diagram of ND stages of urban agglomerations
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Table 3. Coupling and coordination relationship between traffic congestion control and low-carbon transportation

3. RBAESRmRBHBATHEXRFIA

) F UE up T D ND
2013 0.0626 0.3978 0.2302 0.3972 0.6028
2014 0.0804 0.3499 0.2152 0.4096 0.5904
2015 0.1013 0.4054 0.2534 0.4502 0.5498
2016 0.1449 0.3127 0.2288 0.4614 0.5386
‘ 2017 0.1807 0.3282 0.2545 0.4935 0.5065
i 2018 0.2585 0.3350 0.2968 0.5425 0.4575
2019 0.2953 0.3964 0.3458 0.5849 0.4151
2020 0.4500 0.3685 0.4092 0.6381 0.3619
2021 0.6739 0.4642 0.5691 0.7479 0.2521
2022 0.9193 0.4381 0.6787 0.7966 0.2034
2013 0.0871 0.1610 0.1241 0.3441 0.6559
2014 0.0987 0.1652 0.1319 0.3573 0.6427
2015 0.1098 0.1715 0.1407 0.3704 0.6296
2016 0.1220 0.1815 0.1517 0.3857 0.6143
2017 0.1327 0.1982 0.1654 0.4027 0.5973
B
2018 0.1647 0.2043 0.1845 0.4283 0.5717
2019 0.1828 0.2188 0.2008 0.4472 0.5528
2020 0.2229 0.2368 0.2299 0.4793 0.5207
2021 0.2897 0.3032 0.2964 0.5444 0.4556
2022 0.4460 0.3279 0.3870 0.6184 0.3816
2013 0.0754 0.1927 0.1340 0.3471 0.6529
2014 0.0768 0.2104 0.1436 0.3566 0.6434
2015 0.0771 0.2159 0.1465 0.3592 0.6408
2016 0.0846 0.1988 0.1417 0.3601 0.6399
‘ 2017 0.0811 0.2304 0.1557 0.3697 0.6303
v 2018 0.0906 0.2399 0.1653 0.3840 0.6160
2019 0.0913 0.2490 0.1701 0.3883 0.6117
2020 0.0933 0.2763 0.1848 0.4007 0.5993
2021 0.1161 0.2932 0.2046 0.4295 0.5705
2022 0.1378 0.2864 0.2121 0.4457 0.5543
F: UP. UE. T. D. ND & SCRAR.
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3.1 RERZBIFEEZEAKE

IR 3 MR T LLE Y, 2013~2022 4, bt AR — Ze 3k A AR ER S I8 R SR KT R I H
EERPUEIE KBS . M 2013 FF)1F4 0.0577 HEKF 2022 4211 0.5305, IEKIEREEIE T 9 fi. LABTM
TG HT — 23T, RIRACIBLE G 1550 A 2013 4211 0.0871 34N % 2022 4F (1) 0.4460, HKIEAELHIL T
5 fif. KEMNAREM ZLWT, HAURASHLE G150 A 2013 4E (1) 0.0777 K3 2022 4711 0.1271, 15
KMREEL N 2 £5. ATLURIN, AN RIS 30 vl B AE AR S0k e 07 T R L R 1) ey, R R J ik
FEE AN, AH& AR E IR R R RR S R R B 7R 2 B BEIRVR 4577 & L #(0.3042) . Hifik
PV AR A T E EE(0.2708) LA K 28 $1 25 75 FE B B0 b HE.(0.2979) FI R EE R ¥k, W DA 4B ARt I i 1
eSS IE 1) K SRR AR R IR REVE L, B UM BT R TR R BOR BURE,  ani 2 kb . 40 9745 ZEF0A
PRA5EAR B b f St , BRI AR BRI K, A R AR HE B[R] A EURF I o R T B TR 2R
PR R SR BCCHRFFILE RIREE, #E3h TR R B B 5T, MR 1 iiaftes i =F & Al
WHEEBENZ AL . teAh, AL AR PR v, @RI B Bk A E R Al 2 5 S T
ARG T AR RMER, 5 7 AR RAERE fR 2R A, B HERD TR BRIV I SRR A )
IRNKJE o
3.2. LWABEZAKE

M 3 ATLLE H, fE 2013~2022 FHAlE], CIEIGHEAKT 8K 2B BT Hd, DB T AE
(B — TR K KR, ARG K255 15 70 M 2013 4E 1) 0.1610 L 74 2022 41 0.3279,
SR B R A T — ek T AN T ) BG HE FE WAR R B 2% . DAL T o], RS i@ R K
PLEE 1R M 2013 4 (1) 0.3272 B K& 2022 41 0.3521. X AT fEAE BT iT AL ARSI fERE, ST A 14
Z RN Cmsh g, FE, BEREREGFACERRA, RREWLEREG, FEOMHE W EHZEE N
Jal, WAV A T R . LK T AR R 2RI, SOl Ia K T K228, 445150 M 2013
SEM 0.2302 MK A2 2022 411 0.2409, IGKMEE N 0.05 f5. XA RE S AFLAC N S E G A4 i
RTREZFAHATHE R, DU YUESS IR BRI E NS, KA MM 228 K J1H XK.

T2 RRASEIR VR R AR, AR B M BGE RECN 0.1515, I T HUE SIS H 4k
e KB AR R B0 0.1139 A8E Bl FH HL AL E R A 0.1214, X = FH (BLE LK. B Fxt
T %A T TR o FRCOR, s BRI AT URBORT H AT B S (4 R 8 R ek AN B AT B B B ) T
GEfp s B REAER . R, R 585 (30 T T S T ) 4 R 8 G AR R T Sl A, 4R
WACMIBATRCE . BhAh, BRI S 1t FH HR I AR B 6 T3 sl BB AT e . b s il iiE t B
HERE .

33. BREE

ARG RN, [R5 AR T AR R A2 3 5 A2 3 VA B B I 1) 5 20 (R HE RS T 55 B B B PR FE AR AL,
DR A S 43 SAE = 28y b B B . M. SERH =N RS, IR IR — I B —
AN 23R 17 SR SR AE & 230 7 (I B 28 i 5 2l e B R D R R K 5 AR TR K30 ()3 i b P R LA
M BEPERFIEAS ], R OB 20 I8 5 22 @ ya ) AR R R & i 2 n 2] 3 BT

WA EoCAE bR UERTE] 3 RN, &2 (3 T AR B S AN AZ I VA B A P AR & il R B B M AR AE B
BONBE, 23 0 = AN R 28 54 T AR U R AR G O R AT AT

B, LT RERASE 5 A VA HEE 2013~2014 SEMIRE A T H R ¥ D £ 0.4 /o4, B TR/
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PIRREE B B, 7E 2013 AF I hR A0 A R FE RS, [R] AN i o 4ok T A RR BN R, YRR DR E A
AT IE I I ARG A R, 2014~2017 4E(E], BT IOARBRAS B S5 AS @R E MR A P 24 D 8
AT 0.4~05 Z i), SAFEHNE, TEEAMERASIE S BEHENPEE, O BnE—ERER 8.
BEF BUR AR A 8 2 81 43 2 AL IF G AW POE R 8, IRZEIAE S AN W 5K ity Sk 1 2 38 170 1 n ) . T
RN E, BRTIAETHEPIR B, (2 ORI W P R R 3 . 2017~2022 4 7] 1) 1 £
HERH D AT 05~0.8 ZI[Al, HANBEWE, KBACHE A8 @E AR TE RSP RS SR, IWE 2 7]
LR 2017 SEAEDM ARG LR S0 AR & R L2 X, JEDh AR A R B BURFE, PhAss &2
Tt BT ARG R A T R R, RIRTEUR G T — RSB T RO R it D0 R e
R BRI, Bl siE 2 AL A B A RS T,  WIBRATEUR . R AfE 25 8, Bl A5 F R
WA TR, B EAUE. EREERSITRMETEE. RAUEAL AT ERS S0, SRR
FBAT . BTG ERAT T, WD AR R MR I HEE BB A A R R R i A . S R ) T
PERF[RIHIRE . 4 RO IEEE . IR IHMEER A B AR R R R 1R, R R4, TS
PR AR, DA EASE RGN REACRRAR ALK T 55 . I 6% it A B T HE 3 13 T3 AR B 2 i 5 2 il iR
SO PR 8, B A KT B E R AR A B

BUNTHE 2013~2017 4 (MK HR A8 528 @ B H A A VA 24 D EAT 0.3~0.4 Z[a], J& T/K
SR AR S B B BEBY B, U T R BR A8 R RS, VR B LT, SEOC @I
PAE A . UM S 4 e A L5808 IR 45 T AT 5 77 HEAT 3R T S Jd 40 kWi 2 o) 2 LA B i L B
MR EEN S ZE RO RIS, %% R iX de Bkl . 2017~2020 4 18], HiH T HIHE &6 2380 D T
£ 0.4~05 Z i), HENFEHM B . ARBRAS @ 46 15 2 AL BB R S, (RSB 0] AT SR ™08« BURT
St RSB E M ARG HEE LTI DL R AHET g AT RIS I, ARSI
JJ. 2020~2022 AE[a], UM T RRE G V0 H R4k D BT A 0.5~0.6 2], BENBAEMEL, KBS
YA 2 B P PR — 2D 5 ORI I e S K I A A S A AR i e DA R A
AT DAL, BT RO BB AT 7 2. AT — 2R B, AU TR AS 8 5 A @ IR R
J& AN P R 6 1 B R R R B AR, B R KO AR A AT A, ORI, B R A H AN R
Je RVEURT 25 TOUB0SE 1 il 1A St 0 T R B S8 8 5 20 TR VA B I B R R R K IE BB IR T, ROk A B
12 B 5 = 1 H AR A K

£ 2013~2020 -SR], kB T RAR 2218 S5 A8 vG B AR & U R R % D EA T 0.3~0.4 ZIA], AT
R TR B X BB, TRBHTTRARAS R AR 5, VREMRAE EREW N, @ H a5
Ho ONRIX [, BUFRI T — R, A EE B IR A m R S N AT R, R bk
RIRMR BT T, A AIIIEMNE G ERINE, R ICE AR EE S, 1E 2020~2022 4[],
CBHTT RS & A R %0 D EHIEF+ 2 0.4~0.5 Z 8], BEANFEHHBL. (RARASE B2 2 EAL, BUFHEAT T
WREIR AR . BB S ent Bt F 2208 DL ARS8 5 50T RAFBUR, LA MA@,
[ A i3 — 0l AR RS S8 ) R FE RN A BRI (Vb o R AR T g e RN 17, P BH T AR B 2 il
ASEIRE P R R TTTHMVE S, MARE BB AR B, (Hl DU R gD R T R R R KR
INFHARARAS B EE AR IR AR RN F1 R, R REAC 0 RGNS S0, s> G50 S AR R A%
RS HERREIRR A, B SEB A RS, 45 A MR ZE R AR B, IR REIR 4R K A
I FE 3R T A @R RO B A, G SE DX — AR A R A AR R o X R Tl 1) S DA A1
WA AT K R, R FE T RRARAS I8 5 28 I8 A FE P R AP IE IR D3 T, KRRV A EHNE S
BB, JF M mACE I RS T B AR A BNE
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Figure 3. Uncoordinated coupling curves for three types of cities
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