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Abstract; The Yellow River Basin faces the dual challenge by pollution and carbon emissions dur-
ing urbanization. To investigate the impact and mechanisms of the new-type urbanization spatial
network on pollution and carbon reduction in the basin, this study constructs a spatial correlation
network using panel data from 76 prefecture-level cities in the Yellow River Basin from 2010 to
2022 and conducts an empirical analysis. The results show that the network exhibits an “east-
high, west-low” pattern and a “core-periphery” structure, significantly reducing pollution and carbon
emission intensity while enhancing their synergy. These effects are primarily achieved through industrial
structure optimization and technological innovation, with more pronounced benefits in resource-based cities
and small-to-medium-sized cities. The research results can serve as a reference for constructing a differentia-
ted and networked policy system for pollution and carbon reduction in the basin.
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Fig.1 Spatial pattern of new-type urbanization in the Yellow River Basin
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Fig. 2 Spatial correlation network of new-type urbanization in the Yellow River Basin



P22 TR 4R (2026046 42 45 1

30
I [ 45 55 R A —a— PR —e— [ 8 ORI
12~ —— [ 28 S I S —m— 28305 —1450
A
2 1of 11400
2% =
E 08— —= 1{1350%
i I &
Esl 0.6} M g {1300
= ; S
%¢ 0.4 p{1250E
ol AN
2 o
SiE 021 ™q1200
E= ;
oL ~ 1 150
2010 2012 2014 2016 2018 2020 2022
Fhr
B3 R I HE b s ] DG Bk ) 4% 5 4k 1) 2 R AE
Fig.3 Overall network characteristics of the spatial

correlation network of new-type urbanization

U 3 7 o o TR SR 2 Sk B A o 24 Gt R Al

RO S AT DR A R o A 92 o A2 I B (2) L (4)
(6) LG BE i — 2D 3 T, G981 4590 i AT S
LR, W& o R T 100, 15 Y HE oo B Fn
TR HETBCSR B 3 ) T K& 0. 001 ASFI 0. 162 A2, Xf
R 1) 52 W G Sy S 2 () R 9T B Al 3 ) K - 8
P2y 0. 014 ANEAL, R E G R H T ZH MW
R R, DL R B SCRE T AR sE i Hy ., RIE B 3
FALAR A [) ) 26 B 4 sl TS L R ik S H i [ K F 1
Tt
%3 HEATHT 10 G055 10 {3l 7
WA AL ) 2% BE b o0 B
Tab. 3 Degree centrality values of new-type

urbanization for the Top 10 and Bottom 10 Cities

R R0 &S5 . RO O B HEA T 10 47 W4 ERch . B4 B .
(3T v SRR 22 1r R 7 A U TR R T R T R 2 103 Wt b
U R A5 A8 23 RTIT L 150 W I 4% Bk R T 22 AR Y U5 B URZHE 0. 960 1 Wb 0.093 11
T ARAT B s HE 44 J5 10 0 9 38 71T 22067 3t 3 75 3 HKE0.893 2 Wi 0.093 12
ALER, AR RS S S REAR, X — 33 0.760 3 B8 A 0,093 13
SR REAE T2 L 0% TR TR AR T A O 44 R R Wbk 0,747 4 M 0.080 14
PETT BB — 25 3 Ak AR RO L T 320 % M IX 1% 55 3% K 0.573 - WE 0080 15
W AT i ) 249 F A 0T BB P I A RS 5 AT R TR B o547 ] S 0080 16
CBURE I D ) 22 M 0.547 7 R 0.080 17
3.2 EA&EMEA
AR E R R e T %8 RIE 00T
024 0715 1 XS BT R e A g (TR 0079 IR 0,058 19
HEAEFH . BORLC1) L (3) L (5) FE 45 3 17 5 e ] sz Bh 0493 10 R o.0r 20
T4 FMEREL
Tab.4 Baseline regression results
i D &) 3 o5 5 6
P P C c S S
—0.001" —0.001" —0.165" —0.162" 0.012" 0.014"
N (0. 000) (0. 000) (0.072) (0.025) (0. 006) (0.005)
P o A it w = w = w =
0. 006 0.011" 1. 174" 1,490 0.940" 0.812°
o (0. 000) (0.001) (0.069) (0.319) (0. 006) (0.058)
A 988 988 988 988 988 988
3 1 2 2 2 2 2 2 R
s i) [ = = = = = =
R 0.778 0.788 0. 769 0.770 0. 620 0. 641
W™ 07 A BIERARTE 120,596 .10 %0 K B LTS N IR T 2 A RO 2Rl . T

3.3 HEMKRE
R4 T A 2 R R B A5 I AU O 3k TR )
TS A Yk T ) T X v R T AL 4 A A R ek A Ak

PO T AR, A MR T U &%
IS, AR A AR b 3 BT ) 9 32
P BOR BT B FAR B9 B H 52 ), 75 5 S AR PR 2



AT, A5 ¢ BT SR 7R Il B 2 i DG HR R 2% G Dk 9 e S T 5

31

IR LR AR Sy b SRR AR Y AR B AR i, A S [ A g
B VAT I B B AR L L P S A e R S ) DGR AL L 23
55 AR AL X 285 et PR 5 A SRR L il AR AR G M AR
Vs i A T AR TR AR B R b AR b 3R
XG5 X80k GDP 28 5, DU B b B — 22 U U IR
BN B 58 X P AR AR R R R

Ry T R ARV AE B N A I 1R AR SCR TR
AR VR EAT P B B 19 (2SLS) . 3% 5 5 IR THEE AR
2B — o B 5 P, Kleibergen-Paap rk LM Gt 6 45
ATTH A FAR B , Cragg-Donald Wald F {48 10 %1

BRI S, TIF 58 T 5 AR 0 1 A O 5 A A v
K. FNCOFFN B &5 — B B Il 25 58, T L& B
VX N ISR 28 1E LV, B3 L UL
FRER 18 (AT » 28 T U™ A | DX I P i ] il B 4K
51235 V) IR DX 46 TV 3 20 38 v PO T 1 AR 2R, P
GER PR AT 55 AT 23 ) 19 2% ) AR B . 31 (2) ~
H (D LABIN (6) ~F1] (8) /255 — B Be iy Ml A 45 58 7%
JET PN A T RS i TR 3 Ak s i) S B ) 45 Sk D
15 Rt S HL P [R) % e ) 4 sh AV FRATD 4R B, 5 36 0f
[ U5 — 350, UE B T AR SO 98 45 SR i A fd 1

x5 NAEHEKRE
Tab.5 Endogeneity tests
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Tab.7 Mechanism test results
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Tab. 8 Results of resource endowment heterogeneity tests
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Tab. 9 Results of city size heterogeneity tests
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