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Characteristics and mechanisms of carbon emissions in urban agglomerations :
A spatiotemporal analysis of Chinese major regions
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Abstract: With the rapid development of our country’s economy and the accelerated process of urbanization, urban agglomerations have gradually
emerged as the primary contributors to carbon emissions. Effectively controlling and reducing carbon emissions from urban agglomerations has become
an urgent issue. This study, based on urban panel data, employs spatial autocorrelation and spatial econometric regression models to analyze the
spatiotemporal patterns of carbon emissions in China’s Yangtze River Delta, Beijing-Tianjin-Hebei region, Pearl River Delta, and Chengdu-Chongqing
urban agglomerations. Furthermore, the research explores the influencing mechanisms of carbon emissions from urban agglomerations in terms of
economic, social, and environmental governance behaviors. The findings of the study indicate that the spatiotemporal patterns of carbon emissions in
urban agglomerations are profoundly influenced by their internal functional characteristics, exhibiting specific evolving trends. Additionally, rational
environmental management and inter-city cooperation can effectively promote the sustainable development of urban agglomerations. Based on these
discoveries, the research proposes that due consideration should be given to the functional characteristics of each urban agglomeration and the
spatiotemporal patterns of carbon emissions. Tailored decarbonization strategies should be formulated based on specific carbon emission influencing
mechanisms.
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AL DX — R Al AT A A A DXl R R B (R R DA | [ 8 T A1 R 104 [ sl S DG PR I
LS — M K e (Wang et al., 2022; 1KH4%, 2022).

WO RENE 2= RIS — R 2, © 2Rk i 1 e 0T B B A e JRE NG 42 3k 5 4 1 ) — A SC 2
JRCHR 53 3l T AR 455 P o DRI T S A% ) J] R % Ao e /N T i ST I B 5 DX, R B 20 RS A 1Y
XU DIRE , IR T & 8k LAY Be i) —Fh 23 (B ZHZUE X (Yang et al. , 2021) ¢ T 0 5 A2 3K SL 300 7 7 1Y)
s, 5 3B 22 AT T DB A IR T A4 i — A2 DX 3 A DX 3 1 85 i 3k 1Y) 5 i RE Al B it A
P RZS A 505 AT R B X — R IR 1T SE 4R (Fang et al., 2017).2018 4, w8 7 T DA il
7 Bl DXl R SR A, fE i XS AR R Y Rl B 80 R (Yao et al., 2022) , {4538 T A 42 SR A5 ANl S 8300;
AWith5E (Yang et al., 2022; Dong et al., 2022).

AL =AY BRIV =AU UEERE b DRy 0 i B4R D 38 1N 100 1 B R 4 ST R L 742 [ GDP
e s i 50% , PR, X o Rl 2 a3 R TR A B RSE A AR T, B A UL TR i H 2 7™ o A B 58 R A< f )
(Liu et al., 2020). T A rp PR s G4 59 N EUIIRD 1 X B2 I8 0 55 5K, W in 1 %A= 28 PR 58 0 52 M (Fang et al.,
2009; Bai et al., 2019). Jp L AT FFEE M , AR BRIEHEA BE SR SE 4 = BE IR R AL AL 7 1 4544 (Wang et
al., 2017 ; FEFE A4S ,2023) , B T 5 255425 FREGIRIAT M Y BMIA B, TR & e 28 B 11 [ i) 355 By 3k vl
I X ASABE AR A, L R, A S T R TS 4 25 4% Jey A2 M AL ) 2 1y v 0 0 %o RSt ™ ik s 6 1) — > D Bt
[6]) 5 (Shen et al., 2021).

2 3CEk A ( Literature review )

oy 73 I T R E R HE A 225 TR REAIE , T3 T A e HE SORa 34% , CA e H S A SRl HE A 5 1 St A 5%
SR T AR HE ik 2 (B) 43 A6 A 2 B 00 M BRI, SRR ARRAE P RBEUR R kRS R RS S IS S 43 A AN
S A, WA T B R DN I 48355 A2 L T BB N5 49 55 J7 18T (Dong et al., 2022; Wang et al.
2022;fL2RE, 2023; Wei et al.,2024) A5G0, — S8 Ik T RN b A0 7R B 4 v A T AN ASCRT LA i 4 v SR 3
b DX DX I 28 % 4 00 R R HE I, 3 AT LA SE S i bRy M 5 AL R AR A T T P43 BRI D B HEli (Woang e
al.,2022). AN A W5 AR T Y 22 rho0 23 (B 2540 5 REIRASCR Z RIFAAE 8] U B SC 2 X OC R a2 3|
MR () SR, 220 H A B 23 I AR JR) (Chen et al., 2021) . JTAESR [ 25 308 7 2 38 4 1% 60 S0 Fy o b fn N 11
W PE RN, — R PR R IR IR T YR T SRt A, DT T T AR IR oK . A, R RS SR B
WA T TR EE A T BT T B LU R T BN T 3 6 BRI ) 7 SR O S B HE A G, (452 A
FKEVEIR T RERRHEBOA BT ST (Wang et al., 20225 Liu et al., 2022).

H A7 3R T RO HE L 0 i 5T B RAEAE LR 40T 1 - O3 BERHECRRAE B9 EL A A . — 5 T J2:
T 6 LA I T BRI A T Bk HE IR AE A 52 R E B A MIT , JA 238 X6k o ) %A Sl i R %) 32 B Rk Tl e A D
B HE G B0 HEA T X8 Ll AT, R B ] 35 A e KA % T 421 189% i N 1 B FLRB IR0 FH A — AU Ak HE ik
H) 4 4[5 1) 409% (Dhakal, 2009) ; 55— 77 T2 INREE 11 09 £ B2 2 A3k ol F 00 B HEBCRAAE , A2 2% BAS [)
38T EE SRR HEA T A AR 22 5, L) RIS 176 R 22 50 T Ay e HE o R v ™ 2 T U2 A (You et
al., 2023) , DL R Sz SR M 8 SR0ER 1T B B 128 2% T ok i 26 38 7 T AS T Bk i 4 mh A ) 0 2 B8 442 1) D TR (Mima et
al., 2019). QW FEI T BERRHE RS 45 2R Z M B OC R A 7 H2E 8 A 1 AR R 2R R R 2 R P98 T
358 T Ak R A Bl ) P AR A X5 8¢ HE Y 5% 0 (Zhou et al., 2021) 2855 % 8 %o e HE ik 9 52 1 AL 1 (Han et al.
2018) JHH Y S HRIFRRIL A 55 2 (Cui et al., 2019) 3T HF B8 BE -5 00 HE R B2 A% B 235 38 A8 K Dbl & g /K
W (ZRARIESE, 2023) IR TR T BRHERCES (8] 9 25 25 A R iE S s i PR 3R (RliA2 46, 2023 ) 45 . OBIFFE 3 T B
WHER 25 [ 56 2 . B, 8 B 50 K i D HE O 32 FH B0 T R0 v 3R R K = A T B ) B SRR S HE L
Z AN R, AR HE AR I HE RN 25 44 pE Ak ok F B R 38 17 25 18] (Yu et al., 20205 Shu et al., 2019). @HFFE I T
SRR RIS AR SRR SRR K R NS OB (Xu et al., 2021) 225 K EIKF (Qian et al., 2022) |
WHALAR (Guo et al., 2023) ARBRIASBUR (F 55, 2022) SEX 3 i i HE R 1 52

SR YT R L R R E B R, B W AT S KBRS R R RS
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SEMEALT D7 A AR B AN AL, IR v RSl R ) A9 FE B0 A AN 5 48, BRI 1 X Bk T8 22 e B i PR ) B A%
DAL , AR SCal e AT 5 v ] i 8 DO SR R B HE R, 15 A — 2 B s R AL, e o B U5 B C 5, O
SEBURRIAE H AR S

3 WMREXM#ER KRR FE(Overview of the study area and research methodology )

31 AREER

AR S A [ D MR T R A ST S (11 1), 43 3R - DK = A3k e, DA i o e 70 IR
ST M AZ O VT = A U X Q%R = MIRTH B, LA N RYI BRI AR SE 1 ST A0 B R T
£ U M X s B EES IR T, R B AR R E R4S s (ORI ST A, LA BCAR AN E A s A4S R
() — BB IR T . 3 DU I T A v ) e B kR S 1, sk T AR R — &6 40 19 GDP. A = £ [ £ T A
21.17 J3 km?, DA 5 42 2.29% () s de i FRUR 28 T 11.1% B9 B R 19.94% B 225 i, mtEes L5 4 2.3%
F14) 3t 388 1 R 2R T 7.8% N 1T 8.5% 1l 205 i 45 . JHLVR, 3ok S s XA K 1 i A% I 9 LR AN Ll A
s, 2 B R B T i FE Bl I EL X SR T AR BT AR X B TR SR ShVE R L HESh TR M i X
() J ARLIX 44 3T R (A 3k T Pl RS ke R e b, S B0 HE i 2R B T, © AT E S T X
CIESEE 9.3
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Fig.1 Schematic diagram of the study area

3.2 HEFRIE

DI 28 B At 2 RV IR A 3 BB S U5 T 1 G A b 5 D7 AR G v AR 48, DA A BOR T AR Bk HR O a0
SRR TP E T IR SR TAEZ (hitp - //www.cityghg.com/toCauses? id=4), V5T 202345 H 1 H . T44E
B A R ASWE S B8 3 T AT T S IR, DR TR OCA CTITBUR AR B . Z R 456 T4 SR
W B AR A T B 22 R E AL AL B, LATH B3 i A9 722 5 R/ N R 52
3.3 ARSI TE

T A% SR AN R A AT Sl R A T BB AR L T BN 2 188 2k R ) S A R U b X Sl Tl 4 ]
PEATER TR B, 51 I S (0 K SR, 3 A L (R HR R B 1 3T R T Ay e 23 4% Jeg (181 2) . AR I BRI
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REZETN A SO AR A AN T < 1 Je 56 T 31 2005—2020 4F H [ DU 3l Tl SR T Ak e B Ak 2 2
PRIE I B A5 TR RS , M B 22 SR RO R I 73k, 23 W S R s HIE T o 2 S S R 5 O A Sl i A
BRHERC A ZER AR R I 2 1] (B 2347 753 #78 2005—2020 4F A3 T BERRHERCRZ MBI 5 Fr i A+ L
ASCHIBFFELS I .

B2 ARERERERARKLE

Fig.2  Theoretical framework and technical roadmap of this article

331 WWEBmHEM S A E O R A AT 23 8 3 A HT L EE Moran’s T 48 5UA1#4 ‘55}1‘5
(Getis-Ord G;) , ) F W & R B 5k HE i 7E 25 8] ROBE | 39 S B A R AR R 1E . Moran's 148 B0 1H5H 2

(D).
N ey = )y - )
So >y —y)2
2, VA 2SR BTN, WA ] TS By, A8 6 y 7E 28 (] BTG | ORI 5 3 S HAME ; o0, R HE R
HIICER 5 S, AT o= Z A, H A ULA(2).

(1)

Moran’s I—

Sy = zi\;lz}ilwv (2)
Z(DAE T LA Moran” s THEEA) B 25 MK 1R 4 LK (3).
Z(I)=1_E(I) (3)
JV(I)

A, E(1) ) Moran” s THEELHHAEEAE ; V(1) i Moran’ s T4 J5 25 .
P53 HT G AT LA AT 45 A3k T e HE e A 2 TR) ) s IR SR O R A U= (4).
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o, x2S (B BT 10 JE A 5w, oM 25 [R] BALTT L 2 (8] 1 28 IEMXE ¢ A ZS A AR s X N1 5 S bR
% .G Biihak LR 2785, IE{E%%/T#LIE ZAR R FR PO R R U IR B, Z 18 A, R
P ERER R

@73 )T [T AR A e 455« 8 A 225 [T I ABE AR A 255 R) i J A (SAR ) 25 (] 158 25 4580 (SEM)) 125 1]
FEEERERY (SDM ). Hovr, 245 [A] L SRS RUSE N T [ A8 5 1 2 (A0 J 300, ()R 2% 5 T 1 A8 o AR R A2 o ) 225 () s
AR 3 B 3 U AR e B A I . A S R LMK 56 45 SR R AR T 9 3 AR AR R 23 () A Z2 AR R Hausman
K6 36 S 718 2R S S IR N [ 58 28007, I HL gk — 538 5k Wald #6356 1 LR S 61 52 2% 6] A T2 A5 10 Sy e I e 4
23 ]t AR A 0L (5).

G! (4)

Y=pWY + XB+WXS+¢ (5)

L XA A AR R EAR SO IR AT A2 ROREEIR B AN B A8 s Vo PR AR e, R AT A B HE G
p R ES AL e 2R B0 W ok 2s (B RCE R I 56 o028 (Bl 25 0 3R 50, B oM il A8 1 R8s e 8l o

L2 A5 ] 42 3000 e 2 [ A R T B (1) A AT 5 R, T R0 A 2 A A 2 X AR T e 3 o 1) B4
SEMAAE L, 2 HE BRI A ELHE RN, R B 3 R IE , W L ] — i 8 b 0 15 0 2 4 A T e+ 5 i [ 22
SN D) 715 205 T 3 TT 114 A A A X A M RiHE TS 5 VR
332 WWEBHEREMERIERAE L TR 2MBICHES TR O IR Z R— R, B
ZFPZEVE At S FUEAEE R AH BAE A 45 5 . and3k i 8 o 2 Dr AR TR, P AR R AR T AR R A
LR I A AR RN T e T A R it 1) B R ﬂ%ﬂﬁiﬁnﬂﬁ%ikﬂﬁt@fi@ﬁﬂﬁﬁiﬁ Z st LSS
X 5 B8 A R R HE s VAR 5%, I L3k S 15 it 1,23 S ad R R IR T BE AR 55 (Wang et al., 2022) ; 1EAh,
N BR AR AONE 0T DA S sl 400 o) IR i, o R 098 A4 36 20 6T L b DX 3% /KPS0 5 BE VR T FE AH DG BK . [RIBs), M
BN R T W5 TN F 22 58 16 BEAE y—Fh 23 [RA BE 7 20 (Tiebout, 19565 KEEMESE, 2021) , FREE AR
FERH T BUR AL 25X T IR BRI 0 W B S 3 , T8 (0 BB B 0 W) s e T 8 AR gk 25 7 b e HE TS A
TG YRR FL i R T R B 5 Y %B’Jﬁkﬁﬁtrﬁﬁ ﬁm%’ﬁufﬁ%JﬂiEﬁiﬁéﬁﬁ?fzﬁFﬁiiaéE% P, A 3¢
HAL TRHE A B RIS bRA R, E B S A T IR BB R, ¥ M 2 BB N TR Tl y5 e

10T PR (K 1).
, x1 WhEBHREENERERER
4 iﬁjz Fﬁ ai ﬁF ﬁi ﬁ {IE & E/ ur] 1:)1 %IJ ﬁ *ﬁ Table 1 Element indicator system of carbon emission impact in urban

(Characteristics of carbon emissions in agglomerations

urban agglomerations and analysis of the #f#82  fEk#Hk FER N I

influencing mechanisms ) WX ETFIBE HX GDP B (J178)

T MBI BT 42 S 38 T 7E)

41 ST BEH I 2R TR 5 BT A

3 T 6 DU I T BE 2005—2020 £F s HE R (1 A HUE =77 GDP LR
A AR A AT, AT LA BLE TR B B i 22 57 LLONGE L B3 INGE (PIPN)
(3R 2). A< = AR = A 3l Tl A P9 38 3T =2 1) B SR AR FREES YTATALYE & GDP H
BRHE A 22 22 T8 H 55 240 06 G 22 | T ot T 1 PREEARIE  PRIERC RS BUN TR A L

ST RE ST 2 OO f iy e PR %@”fj;’ S R

S BT = i UK = fi T A e

BB HERC R DI 2 [ M, T PSR

S BT BB e o, K A0 M X 2015 4F S i 35 A1 B 30T AR B8 7E LI 198 A K = £
SRR (2014 4F 0 1 15195 B th 3 56T K UT 28 504 2R M 45 5 2 ., T s 2 ML T 6400 A K. = e S
201646 1 , 5 00T 1 53 FU & S8 M0 ED 2 1 0T = A0 T B S R R )L ey, 80 8 I B T ¢
B = KT FH5t SRR T 2019 45 TE SR A = A ) L B T — 2 0
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*2 BWHEBHM S Moran's [ & P&

Table 2 Global Moran’s [ and P values of carbon emissions in four Chinese urban agglomerations

: = R 5 A i
i , , , ,
Moran's / PiH Moran's PiE Moran’s [ PiE Moran’s [ P1E
2005 4F 0.1825 0.0146 —-0.1443 0.7349 0.1924 0.0942 -0.116 0.4511
20104 0.2046 0.011 -0.0559 0.8545 0.3872 0.0037 -0.0682 0.8703
20154 0.1019 0.1651 -0.1362 0.7785 0.4073 0.0024 -0.0878 0.7344
2020 4F 0.1922 0.0184 -0.0484 0.8243 0.4138 0.0021 -0.0878 0.6281

38 25 % 2005—2020 AF DU Ik T A B HE I 23 4% SRy 2B, R DA &R, 4 A 38T B R HE R S A AE TR
B H R A R R AR 3T ] B HE R 2 A AT R AR A (R R T () Y 25— AR
(Kl 3a).

Fig.3 Spatial and temporal patterns of carbon emissions (a) and patterns of carbon emission hotspots (b) in China’s four major urban

agglomerations, 2005—2020

X F A = AT BER UL, 7F 2005—2010 45, - IAF A HE i B 5, 25 [0 A Jed 52 B B v SR AR R AIE L 7
2015—20204F, J5A A H O 3R X OR WG 1] S™8I, 25 TR S5 S B 4% 3 iy L, oo v o B L 7 B
TRMNE 0o 22 157 23 (AR Ry B T R A, IR TIT AR R HE S 19 233 ) 0 A 4 Sy 5 AR S 0 S <0 o -3k ol 1 114
R E N B B R RN TEE EM AR RO AR T IR AR A e X e T A T K = A
ST AR S BT 2R, IE X A D A RN TR I R R OK A G E ]

XoF T ARSI T R 1, 2005—2020 AF 35 T B HE I 2 A% oy 52 B0 MR Sk 7T B AR b - R R L 3 A
R30I R T Y R DX B T £ - TR R ™ 3 A 2 BT 0 XA 0 7 2 ) SR AR AIE S RE A 25 18] 43 A7 4% S
FEA 5 RS DX = AR T B 3G, 43 31 Ry 1 AR T Rl S 1l P8 LAy SR AR T R, (H M (] AR Aok
SOEESINTT R T 2 ) B AR AT REAR S , BRI T R AR R B AR R AN BL AR AE

X FER = AT RE T T, 2005 4F 30 T RS HE R S B 7O SR R A IE 1) R AR A RRAE , 2010 4R 4
TN - LK NI TT AN 5K, 2015—2020 4RI IS LA W L ZRBESE LA RIRTT N A O B R
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] F1 g 1 A 28 TRVRRAE . HLIX LA IR T 2 B A e HE S0 A v DX s 5 b T 11 B s YRRV X R & e L 1)
TINS5 B (2016 4K 3 A |, [ 55 B Bl & (6 TIRLIZ B = A XA AR FE S35 00 ), BRI IR TR,
SER]FT ¥ B R A X, I R T R 2017 4E 3 A 5 H, + R A KR BB B HESh A S
WAL AR, AR F i 2 s KT DX i A R R 201942 H , At ([ 45 B B & 1 L i RS X
KRR AN L) ) i BE WA TR A 32 n B DAl eV bl T B B R P AN R X 3
(DX 235 NG — AN 223 R R e 1 WS TS B L, 7 2010 4F 22 S5 B HE R B bl

X T IR T R I 5, 2005—2020 47308 7 A A S I B | Bl OUAZ% o 2 TR R AIE , Herpr , R T ML 2005—
2015 A BRHEBOZ O FRIE AR WIS , 75 2015 4F 2 J5 8 sk 5 (2018 4F- 2 A 11 H 2 35 B A5 10 K 1 ILEE st 75 1
HOE AR AT 5202245 H 25 B, BUARTT 23 7T BUR ER A& Ot AR H 18 B A 7B & J B 11 2 el 3k 7l 7
X AT (2021—2025 4F) ) ) , T PR AR HE il R SRR AE 0] — P AR 5 35 . Lok A 388 i 22 ) g s DX ) e HE
AT 24 G A3 VA a7 U B T A 30 T O A A e T B 1) AN R R A R A RS SR T AR R AR Ak
R G A s, LB IRl A 7 1 — 25 i () s A e

P2 P 23 BT 75 5 A B HE B 2 R AR RAE (18 3b) , ] LA & B [ DU R 3k v AR s H e B X AR A
H% 0 D3, ABATS A — 2 B X0 . ELAR 22 30 7 £ 2005—2020 4F 4 = ff 5 B0 3 i BB HE I A AR B i 1
PR AR TR TR — A 3 T A U — L TG oA B S ) o (1 R A IX

= A IR T AR A0 AR T DX o A AR S DX, e L A — R AR 5 T T T AR 1 A X
T e b X3, 3 10 T — A T 1 v AR X, 6T Pl R X e Bl A st X3, 10 A 5 L L s
— EER, P A JE T R e Al A AR ZR | T P R 1 AR L B S T . A Sk T R 8
HE e (AR 2R X0 ) R A 1 VR T B b st - R T P, T DL = A AR T DR S R AR -
- 1L X 8k A 26 B A 2 SR T Sl T 7 A A i FIE I 1) st 23 R PRI ] 408 30 45 ] 9 52 T ) 2 48 3
DX 35 P Al 48 2 B A8 GO 5 TR — A 3 T A D — e Ry B S v {1 SR A DX, U B B — A T
AT B RRHE B 25 5 AN R0 5 TR G W T R 1, A AR e L AR L EE R Tl & T
A58 4 Tl g B e L R 7 Rl AR 7 M 2 R A sk e (EL A A5 0 6 B I 3 T B 2005—2020 4 Al i HE
S X IR — R R

FARIT T K = AT — A A 8 Bk = A DT 1 A v o e 8 s A B R T A St i Bk v A A B )
PR SRR A R I B2 T2 8], 33 0 385 77 70 T LA 25 BEOKE — S8 e HE it A 1) DX T s el A% O, DT B2 T
H X AT RELE K AT
4.2 2005—2020 F i} 1 B HE AL 2 M0 B & 5 4

i FH 25 T) Ak SE AR IR S0 A7 30k Tl FE m HIE R i PR 32, 485 S s, 4 = A ST BE X B HE IO 3 L B8 /Y
FLZ IO TR IR ARRBE | Tolk V5 e 0, (423000 25 18 M IX 28 5 R 4L 23 2K Tl
TR AL 3). Horp ) N T R i 2 S 3 3 AR T A iscHE AR, BB = b XN ORI SR 2 1)
REVR I AE s Tl ¥5 Y DX = £ 30l 7 B HE I 190 42 000 0 [ 422 3580 17 359 1 1) B 2, B = M s X =l
RE VR I AEXT T Tolk 75 Yo JFURHT SR BB, HLAE T B R v ) 7= A R AR HE A 5 b DX 28 5 RUASE Xl HE ik
LA 5 25 04 X 1) (R HZ 30007 , & W = b DX 3l 77 sl ELAT — 5 A A0 3 5007, 388 T )77 Ml IRV P A 5 b DX 37
B KRRl HE R ELAT 083 104 97 1) [RI R R800 , 2 BH Bl 4 7S T A 2 2 i 2 5 VB N, A b 7 2% T 3 1 7 oK
PR3 T, ST D 1R SR I T i B R NI T80 T e AT A 7 R HE T s PR 48 AT 0 Al
HE il ELA 308 25 %) 67 1) BRSSO, 156 W SR IR 458 38 BRA T Ry 5 BRI, AR T BB 45 W A 3 finis ok T AR R A B R
PETF BB ASCRAL T, TR AR T R HE T

BR = AR IR T A A3 BT 25 SR R (38 3) , X e HE LA 08 3 U I B O IR AR B BR T A
PRI Tlb v Yo Af o0, (B2 3000 00 2 A b DX 22 B RASE b DX 2 /K7 Tl i 2y e ey, B85 o R
ATl AR 242 75 Y 14 P42 000 I 1) 8 35, Ul B R = A Ml X RE TR e OR T BER 8, Pl 7 E A T RE VR AR A 2
[ R 7= A [ 25 B PR R C O, , [ BRI 119 B 58 R 1) 5 s 1] BB N 6% 56 35 , AS BE AR L iy 400 i B HE R, G 487 1
IRBE R SRS, 4l 2 B — 2 A IR A Y, S O 0 0% SRR i S, B B0 b S5 4 1 AR A A 5 M X



6 TGRS - v [ ST R HE RS k-5 5 WU BIL A S0 Hr 421

D R TR A0 0 T 11 A58 25 R 2 B 7K TR] 428508 1) 8 3 54 = i X — 0, Tl Tl M 4 7 e ] 453k
rjﬁmﬁ% E@%R&b‘kgﬁli’@Eiﬁﬁﬁil‘EﬂFﬂkﬂﬁWWE@ﬂéﬂ&l\/ﬁ P L AE DI BIR F) KA A = A X A
MO DX, A — N 7 A SR B skt R T AR AR S G AN (5 bl T2 DR 233 T A A O, B T
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Table 3 Spatial regression model results of influencing factors on carbon emissions in the Yangtze River Delta urban agglomeration
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Fig. 4 Schematic diagram of the spatiotemporal evolution pattern trend of the four major urban agglomerations
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