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Abstract

This study is based on panel data from 11 prefecture-level cities in Hebei Province from 2014 to 2022,
constructing an evaluation index system encompassing two subsystems: tourism development and air
quality. By comprehensively applying a combined objective weighting method, the coupling coordina-
tion degree model (CCDM), and exploratory spatial data analysis (ESDA), the research systematically
analyzes the comprehensive levels, spatiotemporal coupling coordination relationships, and spatial
agglomeration characteristics of tourism development and air quality in Hebei Province. The findings
are as follows: 1) The level of tourism development has generally fluctuated upward, but significant
disparities exist among cities; air quality levels have generally improved significantly, exhibiting a gra-
dient diffusion pattern. 2) The overall coupling coordination level between the two systems is not high
but shows an upward trend, with a spatial pattern characterized as “high in the north and low in the
south,” and a prevalent phenomenon where tourism development lags behind improvements in air
quality. 3) The coupling coordination level exhibits significant spatial agglomeration effects, primarily
manifested as “High-High” (H-H) and “Low-Low” (L-L) clusters, although this spatial pattern has weak-
ened in recent years due to external shocks.
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Table 1. Evaluation indicator system and indicator weights for tourism development
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X1 Bkl 7o) + 0.0419  0.0383 0.0404
X2 ERr iR AR + 0.0590  0.0816 0.0698
X3 ElBrii G A (3£ TT0) + 0.0725  0.1020 0.0865
il X4 [ W il ts N s A iR) + 0.0373  0.0298 0.0335
X5 E Wikl A ({2 7o) + 0.0395  0.0336 0.0366
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Table 3. The classification of coupling coordination degrees for tourism development and air quality

# 3. A RES =S REBRAMEREFRYY

M & A D A U 54 X KREE E FEXF R 7Y
0.6<D<1 R AP R

0.5<D<06 FEAPf R R Es12 R
04<D<05 LERDON a0 08<E<12 Al e
03<D<04 o B R A R 0=£=08 WA IR
0<D<03 T EL R AT R

3.5. BRME=EEIRS T

7 B 2 ST B I 2 AL BSOS AR S B N R ANRAE, A DB MR =AM A R A
Sk 4 JR) Moran’s 1 $840F1 53 Moran’s T 88PN FEFRE AP TH, 2:) Moran # B DLEDWLE R
AP ATRHIE . 42J5) Moran’s T F8E0N S b S AT A6 24 ki & e 5 2 S 2 AR & W R FE A o Al SR 4R
P, HAXN:

"Zn:ia’u (%, _)_C)(xj _’T)
1= Hnj:ln n (19)
(50 )5 -sy

i=1 j=1 i=

X, n FoRBEFCX I EL, v o 23500 £ SRR 38 (R & B R EE Y ORTTAL S T R SR A T
FPEIME, @, AR ERRE, ASCRA KNN J5E#E . Morans THREUE A T—1~1 Z 0], |#diL
1, ARG .

DOI: 10.12677/sa.2025.1411317 138 gt FE 5N


https://doi.org/10.12677/sa.2025.1411317

AR 55

42J5) Moran’s I f5 50 SR NAEAR b e TRl b B iR & e 5 2 U B A T IR LA R R AEME, (HARE
SRR X I U A B R RALIRAS , BRI TS5 )5 48 Moran’s T 840, £ Moran {0 B LAPFA4 T L

A BRSO A AR, A A O
=555 3 o,(x, %) 20)

i 2
S J.J#i

A, 82 =li(x[—)_c)2 o HRTRES R B 35 )R ES Moran’s 1 #8082 & ALK, TAH Moran’s
n _
L#0, 1E7E I 2 8] ET A% . Moran S BN 2 iR,

Wz
L-HEEER 4 H-H&EER
(HERESR) (BEREESR)
> Z
L-L&EB H-LE&ER
(REREESR) (BEREEER)

Figure 2. Moran scatterplot
2. Moran B =&

4. RS
4.1. FRGREKELER

BT A R RABUE LR G R RV ARL, X 2014~2022 AL 11 ANHEZRE T IR K e Al 25 Ul
BERE KAV BT T IHE, 20 T NI 2 2 I AR 45 AT T IREE T, IR Arcgis10.8 Bfxs 3
BEAT T 28 A TR A AL 2, AR 98 55 2L V2 (Jenks)H Tkl & & 5 5 U B /K F 43 iK1 4y 5 AN364

4.1.1. ifHEE R

0.6
0.4
e
%
et
a
¥ -
0.2
L
0.0
2014 2015 2016 2017 2018 2019 2020 2021 2022
F1

Figure 3. Boxplot of tourism development evolution in Hebei Province from 2014 to 2022
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Figure 4. The spatial pattern of tourism development level in Hebei Province in 2014, 2017, 2019, 2020 and 2022
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Figure 5. Line graph of air quality evolution in Hebei Province from 2014 to 2022
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Figure 6. The spatial pattern of air quality level in Hebei Province in 2014, 2017, 2019, 2020 and 2022
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Figure 7. Boxplot of the change in coupling coordination degree in Hebei Province from 2014 to 2022
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Figure 8. Line graph of regional coupling coordination evolution in Hebei Province
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Figure 9. The spatial pattern of coupling coordination in Hebei Province in 2014, 2017, 2019, 2020 and 2022
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Table 4. The global Moran’s I of the coupling coordination degree in Hebei Province from 2014 to 2022
4. J4EE 2014~2022 FRREMAENERERZ1EH

FE Ay Moran’s | Z 18 p 1A
2014 0.144 1.927 0.027
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2016 0.162 2.013 0.022
2017 0.241 2.455 0.007
2018 0.212 2.296 0.011
2019 0.207 2.319 0.010
2020 0.067 1.252 0.105
2021 0.112 1.585 0.057
2022 0.022 0.921 0.179
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Figure 10. Scatter plots of the local Moran’s I of the coupling coordination degree in Hebei Province in 2014, 2017, 2020, and
2022
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