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Abstract; This study aims to scientifically measure and evaluate the evolutionary state of “spatial equilibrium” in tourism
ecosystems to promote the sustainable development of tourist destinations. First, based on the paradigm of systems science,
the study explores the dynamic balance and equilibrium state between efficiency and equity in the evolutionary development
of tourism ecosystems. A theoretical evolutionary model of tourism ecosystem * spatial equilibrium” is constructed,

integrating the “ natural resource utilization efficiency subsystem” and the “ social equity development subsystem.”
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Subsequently, a measurement index system comprising nine dimensions is developed based on the Pressure-State-Response
(PSR) model. The actual evolutionary state of “spatial equilibrium” in the tourism ecosystem is quantitatively assessed
using a combination of the entropy weight method, range method, and fuzzy clustering method. Finally, a comparative
analysis between the empirically measured values and the theoretical values of “spatial equilibrium” in the China Danxia
( Chishui, Guizhou) World Natural Heritage site yields the following findings: (1) The constructed theoretical evolutionary
model effectively fits the evolutionary trajectory of the “spatial equilibrium” in the case study area’s tourism ecosystem. The
empirical state values exhibit short-term oscillations around the theoretical evolutionary values, displaying a long-term “S-
shaped” evolutionary trend. (2) The theoretical model estimates that the evolutionary cycle of “spatial equilibrium” in the
tourism ecosystem of China Danxia ( Chishui, Guizhou) is approximately 50 years. During the period from 2000 to 2020,
the tourism ecosystem in China Danxia ( Chishui, Guizhou) underwent an evolutionary process from lagging to overloading
and finally toward equilibrium. Compared to the theoretical values of “spatial equilibrium” evolution in the case study area,
the empirical state values exhibit a “slow progress leading to regression” trend. (3) In 2000, the tourism ecological state
index of China Danxia ( Chishui, Guizhou) ranged between 0.089 and 0.180 ( fifth level ). After nearly 20 years of gradual
recovery, by 2020, the index had improved to above 0.2362 (third level ).To some extent, this study achieves the fitting
and dynamic assessment of the evolutionary process of “spatial equilibrium” in tourism ecosystems, advancing research in
this field from static evaluation toward diversified, dynamic, and quantitative approaches. This provides a systematic

theoretical and methodological foundation for the sustainable development of tourist destinations.
Key Words: tourism ecosystem; spatial equilibrium; logistic curve model; dynamic assessment; evolutionary cycle
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Fig.1 Feedback regulation mechanism of “spatial equilibrium” evolution in tourism ecosystem
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Fig.2 Theoretical model of “spatial equilibrium” evolution in tourism ecosystem

FEF I A SCEARIE R UL FHIS 52 bR otk (1) IRGRFHE A Te SR I A S R 5 25 1)
Py AL EISBIAIIF G| A Logistic MZEF#FIA, DI e ik lie B A8 R G0 25 ()3 7 S AL BIS B , Ry e vire
ARG S [ A f A S VAL B8 BB HERY 5 (2) Mg & 0y CIRAS e B = I M D] A 5 00 45 A 44
R, Li i PR A 2505 RO SR 20k 45 6 22 TR0 S i e e A= A8 R 49« 23 () 9 S B e AR 2 5 (3) 3
ik P AR SR A b it i AE AR R e 23 (R B e A BRIV (5 SR A8 250, 48 78 22 ) b ik Ui A= A8 FR e 5 [|) B Al
AL N LB ARHIE | LSS IR Ui A A8 R 0 23 (1 I VAR S A S AR PEA DTS2 B 5% DA B — 1)
AV A2 0] S A FUE SEACTPAL o 3 5 R I A 22 & TR AR I R G B T 5 kA
2.2 WE L
2.2.1 JRUFERRSG S W Fer Rk

TR AEAS R G 23 () 44 AL PR A P b i A 22— S5 BE e i S B Akt 2, 3= R0 1IE

http : //www.ecologica.cn



13 1 AT AR A A R G A A A - B 2SR DT AT 5

S BRI (o) TE AR BRIV ¢ O RE THE e 3 A I B K B 0 B PR s B ()
S BRRLE K, B G HRTR A P A TR SRRk R (1) +
fy=— (1)
1+( O)e_"

Hr f(e) SEAERTE] ¢ B AR AS R K S RGE AR R B0 FRAE, r ARG5S e PR A5 St i I ) ¢ 174 728 1 3
FE Nose REGNPIGE
222 JREFAZS RGBSR

JEJ7-ARZS -W R ( Pressure-State -Response , PSR ) #1222 55 S VE 5 FF & 2H 41 ( OECD) 5 B A [ R 5% 5 K1l
Z (UNEP) 2 [m] 4 1 A MEEREZE | B 75 S AN ZRTE S0 AR SR I ) A S RGORE 24, LR AEXT R
BAERRI Y, = Z R IR, BRI — DRG0 T H PSR BARITEAE B R G sh ALY A% 4
S EhASHUE | A bR g B M ARSI Y2 R AR SCEE T PSR AR EE T = R PR bR IR R I DL
DU e A 28 R G - 25 [ 4 AR AS (K 1) o Horb RES (State) F 2GR IFAE B RGN J) ALy i
PEI = AR FE AT VAL Qe b B 3R (38 ) R I A 25 6] 40 A Y Ve (ZHZ00) AR R R G4 3h
MR RES (BPETT) o TR (Pressure)i_tﬁ'ﬁ%?ﬁij] FES TR T A SRR ) =AY e i AN g,
JRUER R N AR (AT 1) DL A SR K FE R ( AR ) ) B2 BRI, MR i ( Response )

eI

ZIRIFEOR At aHH R
(HRIFECR) AR RN

ASFRIEENE O, = AEBE A N RAE 2 B RO T, BAARTE AR AL 5 PR L AT ) 2
\E@Tmﬂ( HaHE) AR AT H R SERE1E O0 (ARSI ) o

F1 RFEESRE" = EHE B LIENERER
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Table 2 The measured and theoretical state values of *spatial equilibrium’ in the tourism ecosystem of China Danxia ( Chishui, Guizhou) from

2000 to 2020

e f IR A BB e f) FAARA BB
Year Measured state value Theoretical evolution value Year Measured state value Theoretical evolution value
2000 0.03 0.03 2011 0.16 0.17
2001 0.04 0.04 2012 0.21 0.2
2002 0.05 0.04 2013 0.25 0.23
2003 0.05 0.05 2014 0.30 0.26
2004 0.05 0.06 2015 0.34 0.3
2005 0.06 0.07 2016 0.38 0.34
2006 0.06 0.08 2017 0.41 0.38
2007 0.07 0.09 2018 0.43 0.42
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Fig.3 Theoretical evolution curve and observed evolution values

of “spatial equilibrium” in tourism ecosystem
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Fig.4 Changes in the tourism ecosystem state of China Danxia ( Chishui, Guizhou)
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