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Impact of Tourism Spatial Correlation Network in Yangtze River
Economic Belt on Urban Land Green Use Efficiency
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Abstract: [Objective] This study aims to systematically analyze the characteristics of the tourism spatial
correlation network (TSCN) in the Yangtze River Economic Belt and investigate its impact on the urban land
green use efficiency, thereby providing theoretical support and policy references for promoting high-quality
integrated regional tourism development and efficient urban land use. [Methods] Based on panel data from 108
prefecture-level cities and above in the Yangtze River Economic Belt from 2003 to 2022, the comprehensive
tourism development index and urban land green use efficiency were measured. The modified gravity model and

social network analysis model were employed to clarify the TSCN characteristics of this region, and the fixed-
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effects model and panel threshold model were applied to systematically analyze the impact of TSCN on the urban
land green use efficiency and its threshold effects. [Results] 1) The urban land green use efficiency across the
Yangtze River Economic Belt exhibited a W-shaped trajectory. The TSCN displayed a spatial distribution pattern
characterized by "sparse in the upper reaches and dense in the middle-lower reaches" with the network structure
progressively developing toward comprehensive complexity and multi-threaded connectivity. 2) Baseline
regression analysis revealed that the TSCN significantly enhanced urban land green use efficiency, with the
influence coefficient of in-degree being notably higher than that of out-degree. 3) Heterogeneity analysis
demonstrated that the degree centrality in the upper reaches had a significantly stronger promoting effect on the
urban land green use efficiency than that in the middle-lower reaches. Both in-degree and out-degree had
significant influences across regions, but the degree and mechanisms of their influences varied regionally. 4) The
impact of the TSCN on urban land green use efficiency showed threshold effects. Both the TSCN and
transportation infrastructure exhibited a single threshold effect, with marginal benefits increasing beyond the
threshold. [ Conclusion] The Yangtze River Economic Belt should build a multi-level urban tourism network
system, improve transportation infrastructure networks, and enhance the collaborative efficiency of tourism land
use, thereby comprehensively promoting the urban land green use efficiency.

Keywords: tourism development; spatial correlation network; land green use efficiency; Yangtze River Economic

Belt; threshold effect
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Fig.3 Temporal evolution of urban land green use efficiency in Yangtze River Economic Belt
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Fig. 4 Spatial distribution of urban land green use efficiency in Yangtze River Economic Belt
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Fig. 5 TSCN diagrams and chord diagrams of Yangtze River Economic Belt
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Table 4 Robustness test results
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Table 6 Threshold effect test results
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Table 7 Estimation results of threshold effect model

7 ik TSCN A8t K Al 15 i

DIG+ ICTH<r) 0.001€0.38) 0.0047(2.12)
DIG- ICTH>r)  0.0057(2.47) 0.00777(3.31)
i il AR YES YES
I TA A 28.972 0.220

R? 0.430 0.432

2.4.2 3B A AR ITAR RO R A0 LA
KT IIAKE 0.220 B, 19105 R 8 R A7 W 2 119 0.004 5 i
MO TS S P H RO E BT E 0.007, Uk
FY Bt A5 A2 38 Al 15 it 9 AN W7 56 3, TSCIN R 8 T -
LR ORI PR THE 2 i ¥, R R 7
T« 7E 28 BE A I it K K A B B, 2 ) Rl ak 1 1 BR
bk 25 T 2 i A B X 0 B, 155 TSCN Xt 3k
7 M o R ORI E T VE R . R, Y 38 Ak
Bl 8 it K SF- o A AE S, 7 A A B s R 4 AL
L AN AR T U R Y R AL Bl I B AIS T U8
15 30 1 3 B AS , DA B 35 3 5 T TSCN X 4 1li £
oz R FHRCR R EE R . BB, EE N
223 45 A Bl T O A i s T 45 4, B2 e i U TR
F R, S 30T 4 i 2 € R R 805 0 3 TR AL T
A3
3 9T g

ZE e N B =8 A N A e 3 DA E A
A S 0 2 SR B AR 5 TRV A R IR B A A L =k 5
FE] R A ol 1 M A 3, > AR U0 ol E 38 ¥ v
Shy [ B 28 % R M SR Rk o H AT 38T R i &
J& T AR 58 A ST #EAT 2 A XS TSCN 241, 3%
W 455 119 2 B2 b SR S B T = b 2 €0 ) B8R A —
S A BEAE 2 1A T AR b A W) 4 B IR
S Wit R R X IR T A b 2 5 R FH AR B R

PRI AE G Rk H T s 2 U sh s ) i o 4 4T
MM HEAT R G . IR, 22 BT G ] TSCN
IR 2 Rl 00 RN AL 23 4w kAR Ry AR BIF S B
B o S B 70 < I 2 1B 1K 0 e il S
Bt 4 7k TSCN X 4= b ) AT, Jo 32 877+ b 4 €8 F)
R . T, A SCIR R R TSCN 5
Wi+ b sk e R FHACRMZS A N sh & sh = a)”
(£ L 48 s TSCN 3 T A Hi 4 (5 1) ] 250K
AR P DL B TR RN, . AR R, AR R KL
EZ)1 o i o = 7 NN N s o o N 9 1 N 17 R
X, B0 0 BE AR R B A R e T g
I FR 203 7 A 1 3 0 1) 5 E G A A R R R 7 X
AR X AAE - EMER., ETI, KILE W
IO 4 3 22 J2 90 3 T i i X 45 A R i Ak DX 38 i P
[N o A 5 398 K W B0 RAZ 0 - 300 5 B0, W A %
L= -i %7 =93 TSCN, 5 & i Ak 1 ifg
T N R R BN AT 0 S AR AR L S
PR Jre L AR ) U R AE o b T A R B AL
BHIRREZ N R BIEKMI. SE s IRk R
P AN PRE] KRR R AR R I R B A AR AL R
B8 A 4 iR U v R R T S A Ml 3 2 A 4 Y
P ML BT 5 B P I

TSCN X3 7 4 b 23t 8 K] FH 20% 1) 52 Wi A7 7 12
H AR RN o BRI, 78 TSCN Hl 52 i K fi
T (9 TR 29 BT, 32 52 M 2 5 B — TR 800, 2
A M (B S5 AR 2V P 24 38 B i 300 B i 4 i
BT Bk, KILE U & & 1 o8 36 288 H Al i
it 19X 28 A 7, DA S R Uit B R I S B A . ARl
] 28 B e, b < - S S R R R L TR
ISR Gl iE o e - -E R
/NS 32 3 VB 5 S R R U I AR G S B i i
BEFR U B0 1 S S R R U B AR G T bR T
[ it Ui 3K R 1 O B BE A . S ¢ 2SR U Al A T
TR, 3 3 IR PR 3 S 3 ) 4% A i 5 S0 B R I AR K
N7 FFARAE TSCN [ 15 22 #1 g, R Ak DX UK I Ml 1
RO 5YHRE T HE SR R B R T B IE A IR
B ALY AR e AW BE T - sk
BRI

AR SR i Ui Ml 8 I e R I T A R Ak
P AR P24 T Be 2% (IR AEAE SR IR : D32 8K
it AT AP ) 24, AR SCHE i Ui & e K 5 3+
23t ) FH 50O 1 48 bR b gy AT 7 2 — 2P s o
o DRAF R T TSCN X 4 3 4% 5 5] F250R
(4 52 ) B 1T R R, FL i A B BT R 5 ) fi A, A R A
78 Al — 25 TSCN X3k T 4 M 2 €2 1) FH 250 11

http. // stbexb.alljournal.com.cn



% 6 0 A RILATE

il U7 25 1] S IR 0 46 5o 3k 717 - b ¢ € ) P 20036 1) 52 355

Z YL S AR B AE TR IS HE SR OF 4 0 S B 38
S0
4 4 it

IO I T A b 2% €8, 1) FH 2005 4 0k 5 W TR U B
TR A 1) 43 A 4 Ry bl T B O A3 A 1B
A AL R B B AL R A R % T AL B AR 5 O BT
22 S Ak b MR R 4 A AE 1 3 Gk . TSCN N 52 9
QL SR TN L o S W 2o 1 PY ST L R T
ZAb R Z2 LR AL Ty 0] R R B o B DX 0K Ui A A
AN = R I o T i A 7 5 D i - I NS i P
C L To8 oM ra s AT A Y XU A 4 D) e
TSI T ANAN AL T 2% B R O AL I AR L
FE ol R HF GR AT 57 A RUEE A, Sk X3 i 9 IR
M 2 5 AR B T OCEE A I 3 S ] R R
T e B UR B L 8 U AR 5 2 X 4% 45 £ i A
.

2) TSCN XJ 3 T 4 b 2 €5 1) FHR0CR B B 2 1
PRV . SEUESS SRR, TSCN BE% B 35 42 Tk i
- b 20 F) RO, X — S5 T Gk B A 0 S
WA ST o BRI BERCrh O BE RO BE F R B
P10 36 T A M e R R T AR T Y OE 1]
M), G AN BE Y 5 e 2R B e TR R IO
T 8 1355 Jife Ui e R B R 6 T T =
FIHIRCR AR T S 58 4t

30 H 0 BE LA B R B AR R [ IX 3
X 3T A i 2% €5 ) A0 S B OF AR AR . Bk
B S AP RTINS OB T s b L S I 1D 4
R R E & TP Tl X . TS BRHEA
SRR 5, H N B R AGE T A R T
i DY S B S RABUR MR TR . KW
SR 13 A T TR N ) BT L P
RAERME W7 T DX 0] i 7 96 U5 o 19 25 531
A Fetk

4)TSCN X 3 17 4 b 23 €5 1) FH R0 1 52 ) 52 91
A TR SN L L TSCN A2 38 i i 15 e 44 77
TEBA— T TAR RN . 24 TSCN HI A2 18 it fi 15 i K SF 4
SO E RN R G B ) il bz L S DA @ 8 )
2 1 1 FH 0 35 1 o, 3 B 30 B A% 25 8 3 1 AR AE
TSCN 5 3¢ 38 5 itk 15 it 19 Bl ] 552 7, B 4% 100 28 11 il 22
U B LA HE B U R DG ol A SR AL B TR A, i
AT BB A HF B AR U RN Y 7 A DT BT LA ) b A
Bl IR T A Hb 9 U S B AR € ORI
5% 3k -

(1] 2R, o i, ] #0720 B o il U 2 e 4 5, 2 e 2k

[2]

[3]

[6]

[7]

[8]

[9]

SR 28 ()52 0 B TR0 [T]. Ml S 2 0 L 2024, 43
(10):1990-2003.

L1Z Y, FENG X G, HE J. Spatial impact and threshold
effect of the digital economy on the green development
efficiency of the tourism industry[J].Progress in Geogra-
phy,2024,43(10):1990-2003.

B AR R RO R T k2 (8 R T AR B B
25 0] 43 SRR AE < 35 T 284 4 i LA 3 T % 52 IE B
FELI] i LR, 2019, 33(6) : 80-87.

LIANG L T, YONG Y J, YUAN C G. Measurement
of urban land green use efficiency and its spatial differen-
tiation characteristics: An empirical study based on 284
cities[J].China Land Science,2019,33(6):80-87.

W A 0 e AR e R T 0 T R R N TR S R
LI] kT, 2022,37(2) :12-13.

CHEN Y Y. High-quality development of tourist cities in
the new era: Connotation and path[J]. Tourism Tribune,
2022,37(2):12-13.

G TR 3K W g v R 5 AR O M g O A R [T ] i
T],2021,36(9):3-5.

JIN Z. Peak carbon dioxide emissions, carbon neutraliza-
tion and high-quality transformation of tourism[J]. Tour-
ism Tribune, 2021,36(9):3-5.

EHL LA, AR, A5 B R DORRIiF 28 9 2 ) 56
106 I 28 (9 3 & Al G s [T]. M 3R 4 R, 2024, 43
(2):246-261.

WANG K, LIUM L, TAN J X, et al. Urban-rural inte-
gration effect of the spatial correlation network of tourism
economy in the Wuling Mountain Area [J]. Progress in
Geography,2024,43(2) :246-261.

RS IR e o2 I LT NS N L B 3 6 RS e A LIPS 8
W 25 45 1 2 FC B Bl B 3R (D] st BRF 5, 2024, 43(5)
1146-1165.

L1ZY, FENG X G, HE J, et al. Spatial correlation net-
work structure and driving factors of tourism ecological
resilience in China [J]. Geographical Research, 2024, 43
(5):1146-1165.

W IGE ¥, 0 i, X8 2% IR . B 3 ) R U 22 5 A 1) ok
WK g 5 A5 [T ). 22 5% AR &, 2020(7) : 37-46.

YAO XL, LIUD G, DENG A M. Study on the spatial
correlation network of tourism economy in major coun-
tries of the world [ J].Inquiry into Economic Issues, 2020
(7):37-46.

LIAO Z J, ZHANG L J, WANG X F, et al. Structural
characteristics and influencing factors of a spatial correlation
network for tourism environmental efficiency in ChinalJ].
Scientific Reports, 2024,14:e2658.

S B/ Y 8 ISP W S 137 R 1) e g & Sy LI

http. // stbexb.alljournal.com.cn



356

PSRV R 3

%039 %

[10]

[11]

[15]

[16]

[17]

2 2 Y R T IO [0 AR VI I B B R S BB, 2023,
32(11):2326-2337.

HUANG D C, WANG Z F. Evolution of spatial net-
work structure of tourism eco-efficiency and its effect of
urban agglomeration in middle reaches of Yangtze River[J].
Resources and Environment in the Yangtze Basin, 2023,
32(11):2326-2337.

E IR, RSG5 T kA TR) R 4 4
45 AE B HC A 2 A8 Ak 00 B 5 LT]. A 4R B I e i
2025,40(4):912-933.

WANG Z F, ZHANG X T. Research on the structural
characteristics of spatial network and its social well-being
effect of tourism resource development in Wuling Moun~-
tain area[J].Journal of Natural Resources, 2025, 40(4) :
912-933.

SONG Y, YEUNG G, ZHU D L, et al. Efficiency of
urban land use in China’s resource-based cities, 2000—
2018[J].Land Use Policy,2022,115:e106009.

TAN S K, HU B X, KUANG B, et al. Regional differ-
ences and dynamic evolution of urban land green use effi-
ciency within the Yangtze River Delta, China[J].Land
Use Policy, 2021,106:e105449.

DR AU B bR U T b 6 R T AR Y
SR BT 282 A M g e DA BT R & B iE s [T, b
L FLAE,2024,38(4) : 54-64.

BIAN Z Q. Impact of economic growth target manage-
ment on urban land green use efficiency: Empirical evi-
dence from 282 cities at prefecture level and above [J].
China Land Science, 2024 ,38(4) :54-64.

EROMR AR PR ) R Sl T A % € ) R
g ma I BN B - B RS R B, 2024, 34 (2) -
167-177.

WANG Z 1., SHANG H B. Impact of the forestry chief
system on urban land green use efficiency [ J].China Popula-
tion, Resources and Environment, 2024 ,34(2) :167-177.
ERG R R T TR " UK BE A 3
b g R AR SR T L], T 5 X B IR 5 B85, 2025,
39(6):132-145.

DENG HY, LICM, SONG Y L, et al. Can the policy
of "urban dual cultivation" promote the improvement of
green land use efficiency? [J]. Arid Land Resources and
Environment, 2025,39(6) :132-145.

WANG ZY, FUHY, LIUH G, et al. Urban develop-
ment sustainability, industrial structure adjustment, and
land use efficiency in China [J]. Sustainable Cities and
Society,2023,89:e104338.

TESCEE, Wi, A i, 2 BB UROR X T - 2 5 )
FH A0 52 ma BL AR < 6 T 4KV 28 U Al 10 &5 ) i i o0 A

[18]

[19]

[22]

[23]

[T RV B 5 #18% , 2024, 33(3) : 525-536.
REN W Q, LU X H, YANG H, et al. Influencing
mechanisms of energy utilization on urban land green utili-
zation efficiency: A spatial econometric analysis based on
the Yangtze River economic belt[J].Resources and Envi-
ronment in the Yangtze Basin, 2024,33(3):525-536.
E1 LI N5 S 50 T 5 O I R R B A
FH AL B8R Bt [T]. 1 5 X BE I 5 BRI, 2024, 38
(10> :22-30.
ZHANG S, SONG C Z, WANG C X. The driving
effect of fiscal decentralization on urban land use effi-
ciency in the Yellow River basin[J].Arid Land Resources
and Environment, 2024 ,38(10) :22-30.
WL TERR 2 IR S R U A R 0 ST b gk (5 A
FHRCA 4 23 18] 52 i) K TR0, < AR 2 3t il [T,
ThE £ R, 2025,39(4) :105-116.
LU F, WANG Y H, P S G, et al. Spatial impact and
threshold effect of tourism development on urban land
green use efficiency: A case study of the Yangtze River
Economic Belt [J]. China Land Science, 2025, 39 (4) :
105-116.
F IR U, VR R Ui A S X 3k T A b AR 280 1 S e
HAS ) 3 S - DU VL i i B S {91 [ ] i o O A 2 4T
CHARFHERD ,2022,45(4) :43-51.
WANG Z F, WANG Q. Influence of tourism develop-
ment on urban land use efficiency and its spatial differen-
tiation: A case study of urban agglomeration in the
middle reaches of the Yangtze River[J].Journal of Nan-
jing Normal University (Natural Science Edition) , 2022,
45(4):43-51.
PETROVSZKI J, SZILASSI P, EROS T. Mass tour-
ism generated urban land expansion in the catchment of
Lake Balaton, Hungary-analysis of long-term changes in
characteristic socio-political periods[J].L.and Use Policy,
2024,142:e107185.
LIU S D, ZHANG J J, GENG Y H, et al. Plausible
response of urban encroachment on ecological land to
tourism growth and implications for sustainable manage-
ment, a case study of Zhangjiajie, China[J]. Ecological
Indicators,2021,132:e108253.
AL L 7 W SR Rl () 8 T 0 I A R T Y R T A
1] 5 785 1T A £ (SDPDOAE AL i SR 73 A7 [T o [ 4R}
2%,2021(11):67-79.
ZHAO L, FANG C. Spatial effect of integration of tour-
ism and new urbanization on economic growth: Empirical
evidence based on spatial dynamic panel data model [J].
China Soft Science, 2021(11):67-79.

(T34 368M)

http. // stbexb.alljournal.com.cn



