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Trade-offs/synergistic relationship between the spatial correlation network of
tourism ecosystem development and land use transformation: a case study of

Wuling mountain area

TAN Jiaxin, WANG Kai "
College of Tourism ,Hunan Normal University , Changsha 410081, China

Abstract: In the new era, advancing the construction of ecological civilization and forming a new pattern of modernization
featuring harmonious coexistence between humanity and nature, has become a crucial strategy for China’s sustainable
development. The tourism industry is increasingly becoming a strategic pillar and a livelihood industry in the national
economy, and eco-tourism, as an important carrier for ecological civilization construction, is ushering in a period of
strategic development opportunities. Clarifying the trade-offs/synergistic relationship between the spatial correlation network
of tourism ecosystem development and land use transition is of great significance for promoting territorial spatial optimization
and sustainable tourism development. Taking Wuling mountain area as an example, this study analyzed the spatio-temporal
pattern of land use transitions from 2000 to 2020. It comprehensively employed the gravity model and social network analysis

to explore the structural characteristics of the spatial correlation network for tourism ecosystem development. Additionally,
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the Spearman rank correlation coefficient method and bivariate spatial autocorrelation model were applied to reveal the trade-
offs/synergistic relationship between the spatial correlation network of tourism ecosystem development and land use
transition. The results on above analysis showed that; (1) The spatial correlation network for tourism ecosystem
development in Wuling mountain area exhibited an imbalanced characteristic of “dense in the east and south, and sparse in
the west and north”. The relationship between Wulingyuan and Yongding is consistently strong, and the average degree
centrality for Wulingyuan, Lengshuijiang, Hecheng, Jishou, and Yongding was significantly higher than that of other
regions. (2) The Wuling mountain area exhibits significant land use transitions characteristics, with a “rise-decline-rise”
trend in the comprehensive dynamics degrees of land use. The order of dynamic degrees for individual land use types being:
construction land > water area > grassland > cultivated land > forestland. The mutual conversion between forestland and
cultivated land was the primary form of land use transition. ( 3) There is a synergistic relationship between the
comprehensive dynamic degree of land use and the spatial correlation network centrality for tourism ecosystem development.
Furthermore, the dynamic degree of different land-use types exhibit phased and spatially heterogeneous characteristics in
their trade-offs/synergistic relationships with CSCN. Specifically, the spatial correlation network for tourism ecosystem
development is underpinned by ecological resource and environmental capacity as a bottom-line constraint. Based on the
dynamic changes and interconnectedness of factor flows, it addresses the insufficient linkage arising from the fixed spatial
attributes of land. This research can provide theoretical insights and practical references for the coordinated development of

regional tourism ecosystem and land use transition.

Key Words:; tourism ecosystem development; spatial correlation network; land use transformation; trade-offs/synergistic

relationship; Wuling mountain area
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Fig.2 Spatial correlation network of tourism ecosystem in the Wuling mountain area
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Fig.3 Spatial correlation network centrality of tourism ecosystem development in Wuling mountain area
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Table 2 Land use transfer matrix of Wuling mountain area from 2000 to 2020

Y00 4 2020 4 pERIRY

By B HEI5 b Kk KAAIH  Total transfer out
FiHh Grassland 11838.074 538.407 88.651 3927.484 51.355 0.575 4606.472
HHHb Cultivated land 321.118  35334.021 611.802 2733.851 240.307 0.433 3907.511
% Construction land 6.592 58.435 614.318 74.351 10.958 0 150.336
s Woodland 456.548  2398.989 371.483  110493.073 311.354 2.669 3541.042
Kk Water area 6.464 72.628 10.171 93.708  1103.61 0.035 183.006
FK A HIHL Unused land 0.149 1.091 0.312 1.558 0.566 6.011 3.676
S5 A Total transfer in 790.87 3069.55 1082.419 6830.951 614.541 3.712 12392.042
A Ak i Variation -3815.602  -837.961 932.083 3289.910 431.535 0.036

*3 REBRURRLHFANEE %
Table 3 Changes in dynamic degree of land-use dynamics in the Wuling mountain area

iﬁ:{? fﬂ?i dynamics 2000—2005 4 2005—2010 4F  2010—2015 4F  2015—2020 4
L5485 LA 3N 25 Comprehensive dynamic degree of land use 0.189 0.596 0.101 0.384
F L Zh A5 Dynamic degree of grassland 1.125 3.762 0.537 3.455
Bt 5 2% Dynamic degree of cultivated land 0.916 1.166 0.713 2.831
AU AN A ¥ Dynamic degree of construction land 2.094 7.825 4912 7.361
MHLBIZSE Dynamic degree of woodland 0.342 0.810 0.242 1.177
JKIHBNZ5E Dynamic degree of water area 2.230 5.508 0.796 5.212

2.3 RIS R G AS A R M 45 5 A A A RO B ) OG &R
2.3.1 ZJRFHE

HIF T 2005—2020 4F CSCN S5 AR b2 B 35 1) Spearman FRAH & R %0, 2 J5) #A B 43Br P4 22 8] 1Y
PR DGR S AR %, M 4 AT 255 TR I8 B 5 CSCN 34K F o R DG & HAR R S
CSCN AL P A) 56 22 B [ BEVEARFAE . 2005 4F, CSCN 5 5 1 5l 75 5 Bl [) M B iy | DY 40 1) S b s A
M B A 5 CSCN FEAERUT C 52, 2010 4F,5 IR BN BE 5 CSCN 4 R AU 5C & |, JUHJE K3k 3
BEEY CSCN RYRUT SC R AR ZL . 2015 4G MRHL K IRZI A B 5 CSCN fE7E R S R C R, — 7,
H IR FFA AR B S LA A RESD T oW as (A% R 28 Ak, IR BRI e 20 8 R 48 & s R CHR 48 B 1L, 75
— 7 T, 38 e S K A A A B K SR IR AR R i, K IR B AS B S CSCN = 0] f AU 56 RS MR C &R L
2020 4, ZHRER AL DARME W, BRI XA LA A5 CSCN 2P FE X R, A5
— H IR RIS S CSCN A A I 2 PR 56

& 4 Spearman Fk1H%X R &L

Table 4 Spearman correlation coefficients

R FH B S BE Degree of land-use dynamics 2005 2010 2015 2020
CSCN
254+ MR FH 3758 Comprehensive dynamic degree of land use 0.418** -0.154 0.152 0.215*
E A Dynamic degree of grassland 0.492** -0.232" 0.128 -0.171
HHbEN A Dynamic degree of cultivated land 0.323** -0.285** 0.043 -0.060
AP BB Dynamic degree of construction land -0.335*" -0.036 0.177 -0.012
ML A JE Dynamic degree of woodland 0.489 ** -0.242"* 0.272** -0.028
KIBBNZS B Dynamic degree of water area -0.145 -0.246*" 0.266 ** 0.040

s x Il 43 BIFEIRTE 0.01,0.05 KB EHHIE ; CSCN i i A A5 2 5 & Ji 4 [B] Bk W 45 Hh 0o M Centrality in the spatial correlation network for

tourism ecosystem development
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Fig.4 Land use dynamic degree of Wuling mountain area
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Fig.5 Trade-offs/synergistic relationship between the spatial correlation network of tourism ecosystem development and land use transition
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