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Abstract: [ Objective ] The aims of this study are to explore the coupling and coordination of environmental
protection and economic development in the Yellow River Basin and its influencing factors, so as to provide a
theoretical reference for the high-quality development of the whole basin. [ Methods] Based on the coupling
coordination model, Dagum Gini coefficient, Markov chain and geographically weighted regression model,
the spatiotemporal coupling dynamic evolution of carbon reduction-pollution reduction-green expansion-
economic growth in the Yellow River Basin from 2009 to 2020 and its influencing factors were studied and
analyzed. [ Results] (1) The coupling coordination degree of carbon reduction-pollution reduction-green

expansion-economic growth in the Yellow River Basin showed generally a fluctuating upward trend. The
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coupling coordination degree was the largest in the lower reaches, followed by the middle reaches, and the
least in the upper reaches. (2) The intraregional gap in the coupling coordination level of the upper reaches
was significantly higher than that in the middle and lower reaches of the region. The gap between regions
followed the order: upper and middle > upper and lower > middle and lower. The gap among regions and
intensity of transvariation was the major source of the overall gap. (3) The coupling coordination degree of
carbon reduction-pollution reduction-economic green expansion-economic growth system had the low fluidity,
which had the stability of maintaining the original state. It was difficult to achieve leapfrog development
evolution in a short period. (4) Industrial structure optimization can effectively promote the coupling
coordinated development of the Yellow River Basin. Government intervention has an obvious role in
promoting the coupling coordinated development of most provinces and regions. The effective combination of
market demand and technological achievements can further improve the coupling coordination degree of the
Yellow River Basin. [ Conclusion ] The overall spatiotemporal coupling of carbon reduction-pollution
reduction-green expansion-economic growth in the Yellow River Basin is on the rise. The factors affecting the
coordination degree of this system coupling are relatively complex. In the future, efforts should be made to
optimize the industrial structure, to strengthen the transformation of technological achievements, and to
promote the coordinated development of carbon reduction-pollution reduction-green expansion-economic
growth in the Yellow River Basin.
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Table 1 Evaluation index system of carbon reduction-pollution reduction-green
expansion-economic growth in the Yellow River Basin
HR)2 8452 A LiEhA 16 b s 1k
CO, He i & CO, HE 1 /A7 B X 3 T AR t/km” -
AF CO, CO, HEf &/ BN H /A -
i gk CO, 38 i CO. ki i/ GDP /736 -
Bk 45 £ W% 2% SRR 23] -
RE IR 451 PR B SR/ RE IR 2 A % -
SO, SO, HEMCR/ Tolk 7 {8 /BT -
Tl %K ol oK/ b e /78 -
Tk H R Tk E AR/ Tolk 87 {H t/H Tt -
.- PM:; g/m? _
W5 o
BRI 15 G 3 B ST Y 0% 853 /GDP % +
A 245 il I A 25 {4t/ B 3t 1 R t/hm? —
RN AL AR P A HE A R ik /0t T AR t/hm? —
AR 1l JEEATE ] AR $b JEAGE ] & /9 b T R t/hm? —
SR 2% 3k 22] +
20 5 W LR T +
¥rak RS A T +
AR X SR A % el DX AL 0 2% e T AR/ 4 X T R % +
YNLES TR ESINIE AV SO NIE| hm* /71 A +
I A B 4% B K F I# 7 % 77 B/ GDP % +
WL Wi AR/ EAR % +
AN GDP GDP/ & A H Jo/ N +
BEF AR W% 2% SCHR 24 ] +
" GDP # K % % +
J R 2 KT MAFELF/ BN TN +
A BT SR B/ B Ju/ N +
AT BEAR W22 k[ 25] +
XS I AR B HEH HER/GDP % +
R&.D AR Al BF e 28 B S/ Al Bl S A % +

VS A SRR LR B T (g,

Y,
qij = ",
EY,'j
i=1
THES j WIS R fE e
1 =
61:_72(qﬁ1nq,‘]‘)7 66(091]
lnmi=1
VRS j s An ) 22 S R (g, -
gi=1—e;
VA j T AR AL (W) .
W, = g,
Zg]
ji=1
HREEIER AT (S
S, =3W,Y,
i=1

(3

4

(5

(6)

YD)

2.2.2 ABAWORAERER S| AL PR R R SR
B BB 8T YRR K 4 ST RS2 R A P
VAR GO A SOk A TR AR .
UU,U,U, T
N[ HU.4U, +U /4]
A .C MG U, U, U, U, 435 R 2 5 08005
ARG YV BZAZME KRR G KBS A
WA 25 S H A PR E R R 4 T R G0
BBl G R AR & RS O IR AT
T, U, Uy UD =BU, +BUs +B,Us +8.U, (9
DU, U, U U =/CWU, Uy Us U)X TU, s Uy Uy
(10)
K. T HEEREZ RS TEIEEG D MRA
;B N ERB R ERAFRTREER

C (8




5 439

TR AU < TR ALk R BRI TS — 7 SR IR S D R O 2l 2 S LS e R R 279

B ARG BCE RN ZAUE R/ T L FE ) R HY

AT RGAEE & RGP I R A5 507 Lk

SEUT I BE T R A BB S SRR I T E R

BOGBEE T 1/4 G IR RS R BAR 2R L3k 2,
®2 BEMEAEERTNIRE

Table 2 Coupling coordination level evaluation criteria
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Fig. 1 Exponential trend of carbon reduction-pollution
reduction-green expansion-economic growth
in the Yellow River Basin
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Fig. 2 Trend of carbon reduction-pollution reduction-green expansion-economic growth

in the upper, middle and lower reaches of the Yellow River Basin
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Table 3 Coupling coordination degree of carbon reduction-pollution reduction-green

expansion-economic growth in the Yellow River Basin
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Fig. 8 Regression coefficient of the GWR model estimates
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