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Abstract

The Inner Mongolia section of the Yellow River is a pivotal region for the autonomous region to im-
plement its strategic positioning as “two barriers”, “two bases”, and “one bridgehead”. It holds prom-
inent ecological significance and carries substantial economic and strategic importance. However, the
area faces multiple challenges, including water scarcity, fragile ecosystems, and unbalanced develop-
ment. Using panel data for 2003~2022, this study applies the entropy-weight method, a coupling
coordination degree model, and grey relational analysis to examine the coupling-coordination be-
tween ecological conservation and high-quality development across seven leagues in Inner Mongolia
Section of the Yellow River and to identify driving factors. The results show that: (1) From 2003 to
2022, the coupling coordination degree in the study area fluctuated between “mild maladjustment-
recession” and “primary coordinated development”, with “on-the-verge maladjustment-recession”
and “barely coordinated development” as the prevailing types overall; (2) The spatial pattern is
characterised by “insufficient dual-core leadership and pronounced east-west differentiation”, with
higher coordination levels in Ordos and Alxa, while the Hohhot-Baotou core exhibits marked vola-
tility; (3) GDP per capita, the urban-rural income gap, the number of university students, and the
share of ecological water use are the key drivers shaping coordination between the two subsystems.
These findings indicate pronounced spatiotemporal heterogeneity in the synergy between ecologi-
cal conservation and high-quality development in the Inner Mongolia section of the Yellow River
Basin. Future efforts should target the identified drivers and implement differentiated strategies to
enhance overall coordination and promote the joint advancement of ecological conservation and
high-quality development.
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Figure 1. Study area boundary map
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Table 1. Classification standard of coupling coordination degree
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Table 2. Classification standard of the grey relational degree
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Table 3. Ecological conservation and high-quality development evaluation index system

3. ETRIPEERELXRITFNIERER

— B 0 & =1 R fRRE
N EIRGLTTHKIN) 1E 0.2202
BTG NS IF(ABUN) 1E 0.1355
NDVI iE 0.1186
e Bf7 GDP HI/K il 0.0045
TR LT A LMk K i b il 0.1015
BB b A U it P (/A 1) it 0.0131
N335 K He s (i ) it 0.0108
SR KSR iE 0.3958
A¥J GDP(JiTB/N) iE 0.0578
Pl g A, iE 0.0403
TR R BT R F=rAl iE 0.0307
NBHMBE (76 N) iE 0.0428
N2l e M B EE (T TT/N) iE 0.0366

DOI: 10.12677/gser.2025.146132 1394 IR A


https://doi.org/10.12677/gser.2025.146132

EXAR, HHFE

o
BHEE SO B LU E 1E 0.0402
B R
i T R AR AR 1E 0.3646
BARIX SR R 1E 0.0062
% 7
HEHR N5 [ AR 1E 0.0332
FERESRE iE 0.0195
\_&T \%
R 237 PAENIRIR AL 2L iE 0.0904
WAL R it 0.0079
iR & N5 JE rhE 0.2159
RS W\ Z RS il 0.0139

3. RS 5H
3.1, ESRIPHERE ST

DNRN BN BRI N 5t BUAE S IR AN D R R A R A () 22 5, JEHN 22 S REEFR AR, ik
TR BIIACEE . GUFTRE . PoLESRIIRAL . EROURE. JPBORE . ERAEE RIS B YL .

3.1.1. BEIFFIS

2003~2023 4E[A], BRI A S BCAE SRR AR RO B S R 53 AT (A 2).
MAESHERERE , fENBKEIEITH, BT8R R T @, JCUFRs R sk i R H,
B 43 B35 69.6%F1 66.7%, [l Hy MR i 465 Tl AL S K VR T B T 3R BN o 50K 22 40 17 PR B g
M SR I BORARAR, TR 3 AR A e . AL PSR T, A T AR m R K e D,
SRR TR Tl P G I DA O s 1 22 5 A Tl AN 7 3 B U 7E AU 5 AR A i B S . A3
TS AT 3 0. A7 S5 R ND VI B AR i, L R R R TSGR B o 3, 50K 22 i F 13 22 52 A
T H 2018 fEie 7R RRESE BTt R AEAS TAR M AR s (E 7H 50 b X 40 1% ¥ 1l AR 47 3 2 NDVI B K 3
WFARASL, ARSI BMARNETS -

AEKREIR LKA APIHHBERR (ATAD

2000- 0.7- j’_—
1750- 0.6~

1500- 0.5- 7<__/w

:ggg 0.41 M
750- 0.3-

0.2-
500- -
2501 S— — ‘{,.,}//\\_:\:: 0.1-

2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

— BRI — kT — BEERT PR — BT — G — EEERT — R
— T PERNEE T — SR BHTH — T FERIEAS T — SRRBHT
NDVI B {GDPRIKE
0.6- 3000-
0.5- 2500-
0.4l 2000-
1500-
0.3-
1000-
ol R~
0.1 0-
2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023
— G AT — Gk — EEERE — fER — GG — kT — EEERTE [GEvE 328
— 3T PRI — SRRBHT — G REREAS T — SRRBHTT

DOI: 10.12677/gser.2025.146132 1395 IR A


https://doi.org/10.12677/gser.2025.146132

Rl SEE (%) BAFLIEERE ()
1.0-

0.8-

0.6~

0.4-

0.2 —— ‘A —

2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

EE L1 2% BEMRT mEn e L 2% BEWR mER
— oEH RIS ———  WRSMS — oEH WRIEES  ———  WRSMS
AiEKHEEE (READ ) SRR ()

140-
120-
100-

2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2008 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

— BERHH . %k BESRT FIRER  —— @A Bk BES/RT —_— RER
— BT AT — SRREHTT — T PSS — SRS

Figure 2. Temporal variation of ecological conservation indicators
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Figure 3. Spatial distribution of ecological conservation indicators
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Figure 4. Temporal variation of high-quality development indicators
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Figure 5. Analysis of spatial variations in high-quality development evaluation indicators from 2003 to 2023
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Table 4. Coupling coordination degree calculation results
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Figure 6. Spatial pattern evolution of the coupling coordination degree between ecological conservation
and high-quality development
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Table 5. Correlation strength between evaluation indicators and the coupling-coordination degree
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