L 3t 5 3%
MOUNTAIN RESEARCH

XEHE: 1008 2786 — (2026)1 —102 - 15
DOI; 10. 16089/j. cnki. 1008 —2786. 000950

SIRMESC: IR, £OL, XIS fe, B, AR iBe LR DR We i B AL S AL SRR I 2 TG B L A R R [T, il a4z, 2026, 44(1)

102 - 116.

YANG Yuan, WANG Kai, LIU Meilun, ZHAO Yan, TAN Jiaxin. Spatiotemporal adaptability and interaction between tourism urbanization and ecological
efficiency in the Wuling Mountain Region, China [ J]. Mountain Research, 2026, 44(1); 102 -116.

BB H RSN S E SRR
BEEKEBEINKER

1 w15 2 A2 3 4
B2 KRR R LRER
(LRI R iRl e b, 17 4100815 2. AEAKIITI RS BBl 222 B, 1 i 200241
3 R RA TR, UM 5106325 4. IR LTt bE iRkl S ATAS B AR, KD 410004 )

W OE: R A SR RN S m A TR R R AR O IR SN T ek S P, o ) RAMERR A s R S
B B R A = TR R SR IR £ AR BN A AR . ATHHAT R 2 iR IR A S R G =
B =7 BAR AR TTAE B 06 3R 0 R WS AR Ak 5 A AR 2 B Y B ST e Z TR A SR AT , X LIRS 08 A 28 5 ik
TR U A DI L B L AL R I FE L . AR ST 3R T 2010—2021 AFR B 1L A X 71 A~EL S8 50 1 T AR
Bl QTS A S8 PG, 705 BR U B AL 5 AR SRR ME FIPLEE A JL Atk I L 32 A IS L JE A 8 5 LISA
FIsF A1) 6% 420 20 T 5 o 2 338 TRC AR B L AL R, I B2 [RIB Sy PR BUAG 30 B B 0GR o 9 R (1) BFE
WP LR X R SRR AL K P R B T S A (M 0.06 - THE 0. 17) , Hogs [ 4 A i Jmy 2 B0 38 1Y B A%
WKIRRAE , A= S RCRAK A 76 B S 1 2 (8] 4 57t W (L IX (RRRAE > 0. 5) 5 b F PE b R AR B b X, IR IX. (R0 AEL
<0.5) M FEZLA3 4 T P EB I XCRNA ZHHT 5 (2) ikl b 5 AR SRR E R SRR RIS GERLEH 0. 144 |
FHE 0.219) , Rk PN 23 [7] 43 S4B 38, Hh 3 X A0 25 (5] 25 40 Fe s Mo T i LG H IX 5 3% 140 I B A RS R AT S 31
RS P I s A | SF- R 3l ) B W] 1) () A% AR A M L AR IR 5 (3) BRI AL 5 A= R Z (B A7 A
B2 R AR HERR N (R SE M R R 0. 525, JG 52 RECR 1,527 ) 5 Jorh, Az A5 A0 38 0] i e 3 LA 199 1 1 £
TR, {H 5 R 4R X 38 B A FAFAE 245 TR0 16 A0 AR DX 3 5 e o AT 9 45 SR T LA A i it Sk B A 0 A4 285 SC B it o
KBRS IR B R IE LS %

SR R AL s A AR IE WO BE A ST R s EL S AL sBE L R IX

hESES: F592.7; X321 MEFRERG: A

iR SR B LA SRR A 25 8] 2, AR Tl A
SCREF M, LASE I8 JER 38 D HEtl 4% i G 253k 2 A
PR R S T XS A U A5 SR PR I
BRFIIR £ 18] A 7 B 3 RO i AR AR

TUSAFEAL LA BLAAL IR 25 B 2 Rk i B 4 12
B R IE 2 I 325 M DX AR BT R A
KRS HHG 2 R T D OGS AR R e i
Yk 2 B 001w B A B Sy £k A TR Y% 0 E

U575 B B3 ( Received date) ; 2024-09-19; g (el H #H ( Accepted date) ; 2025-12-19
E £ B (Foundation item) ; W44 E REFEIE 4 (20251750198 ) 5 1RG4 [ N — i b5 B 2R} @ 18351 H (5010002) , [ Natural Science Foundation

of Hunan Province of China (2025JJ50198 ) ; Construction Project of Domestic First-Class Cultivation Disciplines in Hunan Province

(5010002)

YE& 8 A (Biography) : (2000 - ) , %, SN R A, W0 5E A, EZEMFE 7 )« BRI 46 0 SR e 3% . [ YANG Yuan (2000 - ),

female, born in Dafang, Guizhou Province, Ph.D. candidate, research on regional tourism economy and tourism geography | E-mail.

yangyuanyh@ 163. com

* BIWAEHE (Corresponding author) : EPL(1969 ~ ), I3, 1 4o, Bz, EEHTEI5 1] - ARBRE T | XK e & R A . [ WANG Kai (1969 - ),

male, professor, research on low-carbon economy and regional tourism development planning] E-mail; kingviry@ 163. com



Vol. 44, No.1 BB L A B 0 30 A 5 A 2SR A A 23 5 i M EL Bl o6 R 103
glaE VI, B0 S R e IR AL X A SRR R Gtk

W i U SR A i R ML PR R 8™ 5 AT
JEE BN IER , BRI E TR AR (PRI R A AR 2
ZERIHE R M H 25 T PR T S R 4
BRI PR AP AR

A SRR N 25 R X IR B A 2 A e St A R i
IR (0 R RO [ B AR T, B A S B UR
THFER /DL IR BT AT e R AL 5 28 TR 0 K] p
T o AR AR P A A 1 B R RN
TR T 1) e =3 (6] A R LA 2 A R BhRE , 3 AR 25
BRI 7= HAR sl B 5 5 S 2, AR AR AR
REA RO R I B K e i, 51 5 o) e Al
I FERE , 2 HAARAR S BRI S A A FE DI

B2 RS TR AL 5 A SRR I I 25 DR IS
AU S H P TS B Z FE A M DRt , RETHRT
THERI A R S BB R A B TR R
I 308 PO A AR, 0 1 0 A A A0 1) T R S
POEBE AT B B A5G 2 A HAT B 5 BR A
{HH SR X

PRG3R A A 2SR 1Y
WFFERCR B , T2 R A TP R, HARR B
LN =5 (1) iRIEAL S IMBE R R, 22 &
FERTE A RS DM O 2R SR W e AL R 26 28
SRV ER AT S Tk = 3 oE 3 Rl a0
SRl A RATFE R LIRS AR, B B IR
Wl S 0 2 D < B A0 R 5
R8N B HE A R, — 3 MR AR S (2) IR
Wk AR SRR ZR T o223 S B AT S 22
NPERICR (BB I (8] RO HERS | ik liF 2 5% A e X AR
ASAICR I B ) TR E TR AR ARG, 2 A BELAHAE
AT ) WL R BRI R, BB £
5 P IR B A A RCR MR S — B bR
M 2B RS T o B R
PenT LIGE i HoAR A | 28 T A A BT U SR A 2 SN
SR S RCRIRTE ) A R AL S
PR AR AE AR N BT U R R e U
AR SC AR IR X A S BOR IR
VERTRA 493 5800, 2R 25850 K V- Rl Sl S 1) 4
BB BT R

Zi b AT A SCBRE T I8 502 B A,
HAFAE R I Z Ak (1) BFFE AL A Jm BR , i 393 AT
522 IR Il IR A AR 252003 2 ) ) 1 P G %

Wl (2) SRR EEA 2, BT R 258 T =51
23 g Ak S ARSI B R 5 43 B, o8 TR eIk g Ak
5 SRR R S I N 23 5 I M B R B S A S
RS W 0 55 . (3) BFSE ROEE AT, B 4 0%
KR T L) A A G T, A AR 3k i IX () sk
T B BRIT N BETE XTSRS B iR IR AL 5 AR K
FAIE R H B R R R SRR NEZ .

TR L R X i A I HAGHE 2R AR 2R G5 0 % 0
X AT ol KRR 7 XA S B X, AU
MY (/R B SR i b AR TP R R IR X s A 4
T DM X, 2 DA 3 77 b 90K 3 04 Ak & 8 S 3L
F AR L KR . iR Ul & R E B ) A X SE B
ST ET : A X PRFCA N 2010 47 (1) 389 {27034
% 2021 4£1 4850 120G, Jik i A K B AS /2 8000 7
a2 57 138 T3 NI SR, Anu] i i X 3 S AN F-
T R LI 28 B0 R I HE S H 5 £ FHIR 2%
Rz AR 28 b DX B b e R B4 A2 0 S 55T
Hprigrmm' . Hit, REMAR R B 5 4 &
RCR IS BLOC R A B S HLE], A B FIRA T f# L X
SRR DX el B SRR AL A € HEE B N FE B 4

ASCLARER 1 R X 71 A~ B TT R 4
A ARl Ui S AL 5 A 2 AR A A FH R BRI 0 AT HE
B 32 FHIE I BE AR R LISA B (i) 5 42 20 1) — 3 fry s
25 T8 OB T LA RS R AR, 1 Bl 2 (R I9E ST 7 R R 36
TAHEMESNSEFR, LA A B IR EE T i Ui A A S
A A S AR I DR R I B AR AR SR AL BRI AR B
ML S

1 ML

TR SREAE 5 A AR A O AR, 2 B
il SR B AR U7 7 M A 0 SRl T 36 A B3R
PR RAR 3 AR 2SR BT IR A R,
VR TR B SR AL A R iy ad R o — T, i Tk
P B AR S SC s B 3 7 DLBRE 2 55 1R &
s RASRT AT 522 A e O H AR, Azt B N
S0 A HIEIRME R R, AU R iR i
Gyita K, AR T UAC T b 4548, HE Sk i)™
A rm Zoe e MEk AL T 17 K Jie , S BUR W AR AL 5
HERSHRS BG5S — i, O R A S 3R
SRR 5| 1 S SREPI A, B SR iR U b w] 52k K



104 1

S

4 514

JEBIMREE , AR AR i 35 A2 A AR, ik iy
AL PR AL R A0 R SR Al o SR B R Uik
PEHEREANTR , 32 T 2255 B ANEIRK Sl R diE Al ok
WRUF TR A 588 BE , A AT sl S b xof A 25 BRI 3 Al
T3, BRIl R P 4 e A AR 2SR 2T 4
3RS B T A R A A T 55
b, = M BAERCIRES . BUAh MRS SR F R 2
OIS, T TR TG YR, HESh A et b 45
PP GRS &, DT 8 i AR SRR Ko ik
BRCR L X ERIE I A RIS S e H RS R
GERR 55 , W5 | B 22 i e AU R , HE S Al st ¢
e R i BB RIR W AR 55 T2, B iR AL
K, "M . HI, IR 5 AR SRCR
5 IR AR A L AR 42 P e 25 RS AL (& 1) o
TR IR 5 AR SR I LB 5 AR Bk B
PIANTT I . — 2 A R AR BT A o6 R B
W, IR MAE AL S N 215 Bl i i e TR W M %) AR
PRBEHEAT O AR A AR Bl T A 3
o 43 R SO S B e e e KT R
BRCRAHR AR B A R ik i R AL Y
H AN i BSOS I AN SR T2, P58 M A B 2
58, (R SRR THF A M LY BE IR SR A BB, A
PEdEAE SRR AP T LR AY B IR A S IR R
TRARR SN (E AN A 25 i 55 DI e , BEAS 1R T ik T H
V3L A 1% BE 524 ), E— 2P M SR e 51 71,
IRV G 3 SE YN 5N ) e S Fi
HRIORE < AR R BV, AR iR 907 Sk B L E AR A

7

ERCL R

PR AR N DRI B S5 A 7 B R 8 X it 3
RAFFIFARE =l 5 B AR B L B B b
BURETT AT AE I 1) 2 ) SE B2, 3 I AL 22 B
AR 4 TR | R TR Bl 7 T R B 5 S R S R e
T, ] 5 A 408 DX AR 23 5 T 2 A 4R
DX AR AR AR Ry, A HLAE A A5 R AN B IR 2
FRT5 AT 4 DEH A 2 0 AR MR 30 S B 1)
5L, SOTR B S A SRAT FAR IS AR A , T
Je W A1 A7 A ELAK

> st

2.1 ZEAA
2.1.1 BOAHE

A5 356 Bt 7 3k 45 4k ( Tourism Urbanization )
T 25 %% 2 ( Ecological Efficiency ) VE S~ #% .00 728 & o
S AT 1% R T R Y S i
BRI T RS WA T REHES TR 3 A
eGP AR IR A R (R 1), 48 IR (R D0 3R
2010—2021 4EE Bz 11 R X 71 A4~ Bl i ik Ui 3k Ak
RIEIKI-o

WIRC A BRI RR ™ 4 B & v Gt
A 5 I 1 AT BRI, B TR LR
P AR AR B DU BE AR AR AR &R (3R 2) , I T
SRS st ) BF 45 7Y ( Super-Efficiency Slacks-Based
Measure , Super-SBM ) Jl] & 2010—2021 4 3% 1 H
DX T1 A B A SRR A

|
lER |
|
|

A4

B A ES T S [ A

(
|
|
: Gvpima. N CRHOR S A
|
|
|
|

( R L )

S e HIZIE R

| A
, R 0128 =
R | .
| EEER o mewm N
I 13 A i :
e e LSRRG

G T AR S

BABN. HHBN. FE S
BEN IR AR = iy

——

I RSN S ESHEERANER

Fig.1 Mechanism diagram of adaptability between tourism urbanization and ecological efficiency
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Spatiotemporal Adaptability and Interaction between
Tourism Urbanization and Ecological Efficiency
in the Wuling Mountain Region, China
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Abstract; Tourism urbanization and eco-efficiency serve as core driving force and key support for high-quality
integrated urban-rural development, respectively. The benign coupling interaction between the two represents a
pathway for achieving high-quality development of China’s new-type urbanization and enhancing the efficiency of
urban-rural integration.

Previous works mostly explored the pairwise relationships among tourism, urbanization and ecosystems,
unfortunately lacking in-depth analysis of the interactive mechanisms between tourism urbanization and eco-
efficiency. This made it difficult to accurately grasp the internal laws governing the value transformation of the " Two
Mountains Theory " (Lucid Waters and Lush Mountains Are Invaluable Assets) in regions rich in ecological and
tourism resources.

In this study it innovatively introduced the ecological adaptability theory to investigate interactive mechanisms
between tourism urbanization and eco-efficiency. Based on panel data from 71 counties across the Wuling Mountain
Region from 2010 to 2021, it employed an adaptability model and LISA time path to characterize the spatiotemporal
adaptability and evolutionary patterns of the two systems, and utilized the spatial simultaneous equations model to
test their interactive relationship.

(1) Tt found that during the research period, the level of tourism urbanization in the Wuling Mountain Area
showed a continuous upward trend ( with the mean increasing from 0. 06 to 0. 17), and its spatial distribution
pattern exhibited significant path dependency characteristics. The level of ecological efficiency demonstrated notable
spatial differentiation, with high-value areas (efficiency value > 0.5) concentrated in the northwest and southeast
regions, and low-value areas (efficiency value <0.5) primarily distributed in the central region and peripheral
areas.

(2) The overall coordination between tourism urbanization and ecological efficiency showed an upward trend
(adaptability increased from 0. 144 to 0. 219), with significant spatial differentiation within the region. In the
central region, the spatial structural stability was stronger than those in the southern and northern regions. The

overall adaptability transfer characteristics demonstrated strong spatiotemporal dependence, with the average moving
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direction showing obvious spatial transfer inertia and path dependence features.

(3) There was a significant bidirectional promoting effect between tourism urbanization and ecological
efficiency (with the former having an impact coefficient of 0. 525 and the latter 1. 527) ; notably, the positive effect
of ecological efficiency on tourism urbanization was stronger, but there were spatial inhibition effects and regional
heterogeneity in its interaction with adjacent areas.

The research results can provide theoretical basis and practical reference for formulating coordinated

development pathways between tourism urbanization and ecological civilization construction.

Key words; tourism urbanization; ecological efficiency; adaptability model; spatial simultaneous equations;

interactive mechanism; Wuling Mountain Region

(RHEHRE AAE F %)

2022—2023 FX¥ F Ry HEFRIETE (KQSF)

(ROW ZEESKRE)

S 1B (KQSF) |, JFRIECES VR 11 e sl 0y g v 11, v 2 R T 4 g s X
REB D S T R R GE . 192 KQSF 1 P4 BEA SR ARl R 5 U VR R, A Rl 32 W L 7Y
P IX AYAE 2 DR RRE o M/ RUEE ERSHERE /R KOSE 234 LA, C O J2 THZ b IX
I TR AE T 3B ) 3K

FEIAS IV 2 P9 B2 25 pi o PG A R W o L AR AR IR S BRI 25 5 ) — 3



