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Abstract Karst mountainous tourism destinations are typically social-ecological systems with high ecosystem
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service values, but there is little research on the intangible benefits they provide to the public. This study
takes the Wanfenglin scenic spot in Southwest Guizhou of China as a typical case, combined with social media
photo content analysis, GIS spatial analysis, geographic detector to identify and analyze the spatial differentia-
tion and influencing factors of CES in karst mountainous tourism destinations using Amazon Rekognition image
recognition technology. The results have shown that: (I) Karst mountainous tourism destinations have six types
of CES: aesthetics, recreation, biodiversity, local identity, cultural diversity, and educational value. (2
There is a significantly and spatially positive correlation in the CES of scenic spot. The hot spots of overall
CES show a multi-core distribution, mainly concentrated in the northern, central, and southern parts of the
scenic spot. The covered area gradually increases from north to south, forming a gathering area for the public
to perceive the karst peak forest group and Buyi minority cultural scenery. However, the cold spots are slightly
concentrated in the northeast and southeast areas of the central and southern parts of the scenic spot. ) The
factors such as distance from the river system, distance from the road, elevation, and NDVI are the dominant
factors affecting the overall CES; the factors such as land use type, service facility density, and village density
factors are secondary factors. The multi-factor interaction of overall CES exhibits a non-linear enhancement
rather than a dual factor enhancement, and natural and social dimension of interaction factors enhance the ex-
planatory power of the spatial differentiation of overall CES. This study provides the practical reference for
clarifying and enhancing the public’ s understanding of the intangible benefits and social-cultural well-being of

the ecosystem for karst mountainous tourism destinations.
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Fig. 1  Number of CES types identification for karst mountainous tourism destinations
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Fig.2 Spatial patterns of hot and cold spots of CES
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g ke [IEA e [HTEA e [EA ke [HTEA e

/km® /% /km? /% /km? /% /km? /% /km? /%
EL 3 - - 12.78 81. 80 0.40 2.56 1.24 7.95 1.20 7.69
i 0.72 4.61 12.15 77. 80 0.46 2.97 1.16 7.45 1. 12 7.17
Y ZRENE 0. 64 4.10 12. 10 77.45 0.54 3.48 1.18 7.54 1.16 7.43
175 DA [) S 0. 60 3.84 12.18  77.98 0.75 4.80 0.85 5.43 1.24 7.94
P ETp i - - 13. 49 86. 36 0.37 2.35 0.76 4.89 1. 00 6. 40
HEH MY - - 13.32  85.30 0.48 3.10 0.94 6.01 0. 87 5.59
Stk 0. 64 4.10 12.21 78.16 0.49 3.16 1.08 6.94 1.19 7.63
2.3.1 HEFIEN S Mol JELAnE 5 7 o

N5 CES =3 [8] 73 5 19 5 7528 HAR TR 32
#*5 CESERNT ¢ fH
Tab.5 The g-value of impact factors of CES

Medsix  Hup

E Y W 1) NDVI  PFE/KZME FEIAREEE S
GBS G oy o o) %ﬁﬁ) %ii ;ﬂm> TS R
- (X8)  (X9)
. g 0.1486 0.0310 0.0561 0.094 0.2741 0.2047 0.0300 0.1578 0.0573
=S
p 0.0000" 0.044 0" 0.000 0" 0.000 0 0.0000" 0.0000™ 0.0621 0.0000" 0.000 0"
. g 0.1754 0.0299 0.0472 0.1091 0.2936 0.2713 0.0279 0.1488 0.067 1
if RE
p 0.0000" 0.0220" 0.000 0" 0.000 0 0.0000" 0.0000™ 0.042 0" 0.000 0" 0.000 0™
. g 0.1798 0.0292 0.0500 0.2833 0.092 0.2348 0.0256 0.1549 0.0709
WIS RENE
p 0.0000™ 0.0584 0.0000™ 0.0000™ 0.0000* 0.0000 0.109 8 0.000 0™ 0.000 0"
R g 0.0288 0.0301 0.0428 0.0996 0.0603 0.2676 0.1804 0.1770 0.2398
AR
p 0.0000™ 0.0210" 0.0000™ 0.0000™ 0.0711 0.000 0™ 0.0000" 0.000 0™ 0.000 0"
. g 0.0260 0.0243 0.0272 0.1352 0.2352 0.1413 0.1297 0.1206 0.0425
k£ Tet:
p 0.1125 0.1023 0.0575 0.0000 0.000 0 0.000 0" 0.0000™ 0.0000 0.0250"
- g 0.3504 0.0820 0.0418 0.1665 0.1841 0.0677 0.0852 0.1208 0.1126
HENMME
p 0.0000™ 0.000 0 0.000 0™ 0.000 0™ 0.000 0™ 0.000 0 0.000 0" 0.000 0" 0.000 0"
ﬁﬁg g 0.2194 0.0276 0.0384 0.2011 0.2924 0.2720 0.1268 0.1590 0.1733
p 0.0000™ 0.0320" 0.000 0™ 0.000 0 0.000 0" 0.000 0 0.0000" 0.000 0" 0.000 0"

7T BN p AHAE ¢ 1% 1 5% KV TR .

1) fE3%# CES

1S4
n
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PEEE S (X6) Rk 55 10t 5 BE (X8) Fl s A (X1)
T g HET 0.1, H7E0.148 6 ~0.274 1 Z|d],
SR I JERT 4. TEHFE CES 2 A1, i
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SRR Y022 SEE TR SO0, S 2 AR R
AR HTRE B 2R 5 SR AR T A 35 RN
MRS BT

2) TEA W LR CES 52 R &K rh, bR B A
F(X2) FIAT 25 BE R (X7 ) A3 o i 25 PR K-
Krgsoh , HoA PR 3530 ok 8 25 MK OP A 56 . Hop
NDVI(X4) FHIE B PR (X6) | FE (X1) FHik 55
Wi (X8) N F M ¢ & T 0.1, HibF
0.154 9 ~0.283 3 Z[a], Ifi7EHs J7 ik [A] & CES
Hr,q (E T 0.1 A9 R 00 43 591l A B G 2 IR B
(X6) . L-Hb A AL (X9) AT FESE B (XT) k55
Pt 3 B (X8) , AbF 0. 177 0 ~0.267 6 Zja], wf
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(1425 [] A AR ALE AFLARL, EL G XoF Rz ) 52 i) R 28 A A
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BLATEMZICIER CES $54F, TE F a4
Y ZFE1E CES Fth J7 ik [ g CES 4 1 IX BE &
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3)TESCAL £t PE CES S2mi e 2 rp, [ i A
PERE YT 3 10 A A KR R A, H
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B 5 A BE K R IR (XS) (R IE FEFE 25 (X6) |
NDVI(X4) Ff RS EE (XT) (R 55 1500t %5 B2 (X8)

AbF0.120 6 ~0.235 2 Zu], HARSHE H, 3C
L2tk CES Y #5 IX 4 Hh 43 77 165 3RS FRobk
R 7 5 %% AR 0 Ly s K (AR S BT R N 20 3 X
B, VR R T 3E B R4 SO B R T A KA L U
== WY T ESE R OXSEBE AR R Z]
WA 28 45 Iy s A st 3 AN R SCAL S 3R, ik A
7 s SO AR SO T H XU S S
ACFRE SO, T B AR5 SCAR A 4 B s By
PR T M — K R RIE S BN,

4) B M E CES S R p i IR 715
KPR . o, SR (X)) (BRI
BEE(X6) NDVI(X4) iz 5515 )iti % B (X8 ) it
FIAZER (X)) W1y ¢ fHE T 0.1, HAb T
0.112 6 ~0.350 4 Z[a], BAKSHTEH, ZE M
{H CES $1 IX By H AP 25 AL 28 R S 5 AR A
AR e R 0 A 1Lt ) A St AR . ey bk
HAER T & PRI R A A KT H
S0, A DAL b P o 0 B A b T 5 U0 T A TE L Y
SRR EIEE DS E I =515 Sl b = AN 0K i
FAEYIRETS BRI T 0 ST L 0 0 R 0o
DL AR IR S AR R 1 RS E A
CES, [AIH, W& ke A 55 N 242 15 A& G it 8 i 4
ASCEMAREUE N5 B SR BN, N3
HIBE A7 A R R 25 3 5 1) A AN SRR 2 24
i RTTAME SR 1 A 16 7 =, IR FEmS T kRE SR V5
SRR R SCAR D A 15 ASE PR R AR A T
TR L1 b ) A B A S R A AR AR F 2 S L i
F A= H TG BE M (i CES,

MUEA CES Wyt — 52 [ Rk, i Ay A+
Hy5 o W MK E AR, Hob, BEOK R IR
(X5) FEIEMIE 2 (X6) SR (XT) I NDVI(X4)
T 5 T0.2, HAMTF0.201 1 ~0.292 4
B] SRR AR CES 19 32 5 A7 s F F S Y
(X9) MRed5 Uit B (X8) A FEREJE (XT) 1) ¢ {8
B 0.1 HANTF 0.126 8 ~0. 173 3 il , S840
SR CES FYUREL R 5 3 ) (X3) F3EBE (X2)
B A 55
2.3.2 ZRFRAEZAERARMNSHT

R CES 19 2 K+ 28 HAE &2 J1{E
gk 6 s, I AR MRS 08 22 T RUA -1 5
A8 RURRAE , B AC B N PR3 T A
CES 73 [R50 SR8 1 3, Ui W] A ik CES 25 i) 4y
5% B ARYE R T S5k 2 4k B R i P IR AR 82
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1) AAOSUER] —5~$8 5i ) 5 B TR Al 0, B /K R
75 (XS ) 55 Bl B (X6) S HLAR X R CES
7 d i R 7 0 0.558 5, i (X1) S5 HTE
S (X6 ) (/K AR B (X5) 5 IR 55 Bt 4% )5
(X8) Hy I [R] i B Sk =z, 70 9 O 0.460 5 5
0.416 6, £ (X1) 15 NDVI(X4) Al 3t 1l I 1
(X9) By R R 7 08T 0. 3, R WIWUA 722 5.
VR RTAT I35 1 5 4% B — 52 1) A3~ AR CES 23
) 73 S R B B ), LA P R BUAE 52 ¥ 4K )
PR ST L A 0 T O T T - T R 4 0
Bl A AR BTN 08 1BV CES 2SR 3 A i 2 5
25t o

2) MARLR AR 588 1) 52 B2 R AT, BEGH B B
75 (X6) SRS BE (XT) IR 55 Bt (X8) £
MR ISR (X9) 52 B AF F X A CES 72 Az d 5tk

FIRRERE ST o IR, VR 3 5 B s (X6) 1%
BB (X2) Fnd ey (X3 ) A B L[R2 min , 24740
T0.432 8 ~0.501 4 Z[a]; FEK RIEE (X5) S5k
JE%EBE (XT) A4 R S 7 (X9) | F) 4%
(XT7) 55k 55 Bt 2% 2 (X8 ) 32 HAE HIXF Bk CES
W TR AR, AL T 0.352 5 ~0.396 2
ZIal o AMER Y, B R i R T 38 ELAE FH 4 i
B KT o — 5w DR - T A i B 0 22 A
HAL 252 m R 7 R SOR KT A SR R &,
PR H % S L RN K 2R S AR P TR TR IR
AAEACHVC L 7 A= 1y B 2ERY CES % [ Hy 1L 7K
R WIEA R A R b iR R IR S B
SRUEPE 5 4k 2 2 B R 138 B DS 7= A 1) 2 25 Al
CES,

#6 LR CES RN T HARM ¢ (H

Tab.6 The g-value of interaction between the impact factors of global CES

FERUN R e g I 1) NDVI PEAK R BEIERKEE TP Messizt LAl
CES (X1) (X2) (X3) (X4) B(X5) B (X6) JE(XT) WEE(X8)  RI(X9)
X1 0.2194

X2 0.29251  0.0276

X3 0.34901 0.11337  0.0384

X4 0.28721 0.205317 0.23501 0.1111

X5 0.35741  0.223417  0.23461 0.37531  0.2720

X6 0.46051  0.47357 0.44541 0.39147  0.55857  0.2924

X7 0.21291 0.111817 0.169417 0.24861 0.39621 0.43287  0.0268

X8 0.35391  0.249317 0.25791 0.33121 0.41667 0.50147 0.3535% 0.1590

X9 025211 012517 0.14311 0.19001 0.35251 0.44027 0.15981 0.24721  0.073 3
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