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(1. ¥R R A IR 5 B/ R R A e AR 5 R R B A SR ==, Vg mg Vg 570203 HE; 2. = WEriplolk Bl
BFSEBE, WER = 572000 HFE; 3. MR BHPAOMCEBE, 1R 1 11 570228 HE; 4. MR R A AEBE,
TR 0 570228 HRE)

W E: ERRS IS (cultural ecosystem services, CES)MME S B T AKTERHETE S T AT AESRGAEY
J g BN ST . LA R PG IR E S AR R 2 AR, T 2024 4F L 2RARSAS A 304 231 7
CHBUR 94.67%), #2 B S E M 12 167 4~ JE T A& RS IR 55 41 4 4 {E (social values for ecosystem
services, SolVES)AR Y, 28 & IAUZ 2 BE Ak T4 8 0 ~ 10 A9 (A 15 b, I3l S s 48 ir 5 & )=
Moran's 1 #6556 H: 55 [0] S48 . 25 Pk, 6] B A e K Y (maximum entropy model, MaxEnt ) B4 #435% Kl - %6}
CES MBI . 45 RFEW: DS EMRES FBETTRILEX, HEE. ME /ML H0RET
S VRV T/ N K R 5 R FEL R AT BT, S Y R AR SRS IR B 1 B A SRy T 24 A, 1R
At SME ST 2 (655 4>, 5.38%), HUCH R GHUR LA (G511 617 1, 5.07%) , KARMIG)E (390 4,
3.21%) 0 2)7 BUYEIIRIARESTN: P ERIE M EE/NT | H Z{H R 5{H; 425 Moran's 1 R & ME
I EAR RO 5 3 25 1] [T DS (P < 0.001) o 3)Sol VES-MaxEnt FBIZE I KL AT, 55 J I 2Rtk 323
F TAEHRE £k T 1 FX (area Under the receiver operating characteristic curve, AUC) A 0.942 7 ~ 0.966 6, i
% AUC 7 0.944 6 ~ 0.966 4, 4) FR50a o7 2 W] w] skt —k K ] N TE” /& CES M (i 42 3 1 S R 29 0. P
R B X 2 B 2R A BTk 2 Y, BE KRS B (distance to waterbodies, DTW ) 52 81 BH#f i B (EL, 22500 tb
THZE R e KM E RS RO 19 DTW 24 39 mo S5 MNME RV 80 (N), 52 U5 5 i B a8 BEHE Y s 962440
{8 > AR E > SV E > BEARME > D5 s ST > BHFECE Ml > RIRST M E. B ER
SRR A XA S A T 2 2 LR AL 2 Tl AR A

KW EBRG SRS ++2MH 555 SolVES-MaxEnt; Y e #4i FARE 2 A [l
PESES. GI127; X826  XEARERD: A XEHS: 1674 — 7054(2026)05 — 0760 — 15
AR, EAERS, BRI, 55, ZE T SolVES WM & AR R G LIRS M (HIFAL [T]. i AL A4
(FF13E30), 2026, 17(5): 760-774.  DOI: 10.15886/j.cnki.rdswxb.20250154 CSTR: 32425.14 j.cnki,
rdswxb.20250154
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s A I LA 4 (A, CES #ir B AR 5
ali fh AR S R G RE T D, i R 5 A5 (] e A
AR RIVE IS5 R, L4k, CES i fH
TN AR 2 AR GE IR S5 WE S B4 B SO, LAY
BN RS RGEE . AL S 2= WA
P 0 S PR, (H 7 [ 50 el 45 DL s LR 4
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HiKEESE: F T SolVES i/ % LS RS B PR, 761

R A DA B A DX, AR AR BN Y
CES M H#E AT PEAG I B2 m LA A o i —
AR,

CES Y {H Al 5 % F 2445 58 MAL AL 54k
P MALPFAR PSR, 7 AR PP Al 3 3 il i 5
AR EE © RAT BUAS L BUAR A  (E DP A 1 55 T B
XoF F8 53 e REU (L AT T A (B0, H X G
PE . GAEME S RIS B S AR SR PR 1, R
T AL P4 D) 55 8 20 AR Y 2 (R Ab 23k, WA
25w RSS2 W45 5 gk £
WLIA RN A Ry m] i A B A o iR THE
B2k CES WAl Y23 (B KA RE 7, 56 [ Hh 5 4 £
J & T A R GRS 12 M (social values for
ecosystem services, SOIVES) A AN HF 8L A Ak
ARt 2 (8L, T2 AT He A A a8 805
23 [A]48 Jr), S ARG AT /R A AR i 5 P15
FRIEZ IR 56 RS0, AT SR 2 DL A AR PrdP
55 B G el 845 T S X T AT 1 B A B 5
5, I TR AR 5 7 X | TR A
PR SRR [ N RIS IR FE A v T
YN NRITA /N RS RIY o e i [ /N AN RS
SRR SR B AR 2 A (R B B LR I 7w
SR, TE S0 el ()45 B, A1 Bl A0 (3R Y
B EVER G | SR EE 29 SR LR ) S T R E R
G DX A BRAR Tt AH B ISR .

A B G20 e AR 55 1Ak S AT i B [ 2R M
H 5 LE Y BRERBR, XIS ARTERG P . BAE 515 =
THT A9 81 5 AR 56 DG FEAS 2, CES i {78 1F =/ 3
TRZ T RGARE S HXTABRE, R, #4TEZRA
bel 7T J'¢ CES M {8 1) 25 1] & A6 PEAS AF 58 AT AH Xt ik
Z 0TV T A TR I S Bl AR 7 1 7 B A
FIARAE S R G SE B bR, g i BARE K 0
bl CES M {EWFoE 42 ik s BUAE AL Hop, i 2 1L
F DX B AR g AT TR MR S UL A JR , b P AR
SRS L R IR 1 T4 | MR AT AT DGR B
R, N SRR 5 A A AR R AR, A
B, 12 X O TR A AR IR SRS HE T 80, IR
BRIV RE FRHE T MO D RE R i
KRR o — 7T, 33X A28 ARSI () 3 B S5 A0 (B
PEAL SR L T AR IR S5 — T L WA A T
BEPPAR 25 Rt — 20 T o S | RS S
W i A R . TE OB . AR 5

HEVFMHEMAEMEGEET, P IR X6
i T Ay ¥ T 1 R AR [] SR i (2 B 1) 2 ) 0
FHIE.

FET I, AR UL S I XA SR, 45
St A S S B AR, (5 B) SolVES KiAITT
J& CES Ml ry == [l EALEAY o 2B L Z 154 1
G 5 A 2 B B AR TE A, #85 fe R
F 4 (maximum entropy model, MaxEnt) 5 4 35 A8
TEHAR, SR AR H AR IR 2 2 ) Y S
[FIF A1k . 16 SolVES-MaxEnt HE4L T, iff— 2
S CES Hi {8 7 [a1 4% Ja i PR I 1 O &, Jf i ik
CHE R R ARX DTk S M. BTEf S CES
1B 1 25 6] 43 A 4 Jmy SO ma AL, 5 e 42 1 T
) [ 58 e A5 HE A CES M (E AR AL TR WS, S B K
bl 73 DA | R R SRS B HE
VOt A Jey P A 518 52 55 23 TRl AL SR AR AR, ] A
A SAME RS E SR AN BRI 2%

1 HREEE

1.1 FARRE R IARE AR 2 L
DX A, 1 i 5 AR S 1 e A MR R R el AR
BB, b B K B G B J7 T PR A I
HIGE 5o R AR 4 DT R, RS
447 km?*, 5T LA 111(18°38'58.81" N ~ 18°51"
0.07" N, 109°40'41.47" E ~ 110°4'7.04" E) X} 4,
TE % LU R DX B 25 Al gk A ) — Mg ) 1X
R R 0 DS S AF 9 Y L, R T AR 2y 245 km?
(1) XN SRR ZHE, A5 B AR, LLifa]
WA, B A 5K RS SRR, JF e L s A
F AR S S5 SO L U . ] 3 28 (B B, el Py
T R ZR TG M, FERIR I oe s, BB BT
FEHLAY PR

1.2 PAEHESHSMESRKE NEERYIL
W F IR BIR B i 2 % CES M BRI, ARHFST
T 1F 2 [ 26 1] A i e ST b e el 5 05 8 800 5 Tl
W, SE LT AR IO SR 5 LRI BR T, AR SR R
A, T8 FAE A YE | RO S R SO R IR A
GRa DR, TS B I i (E 2 A 42
HEARYE . IE AR 4R ()6 (e B 1E S5 4k
55 . CES I ff WAH 5 Mr 2K B e 5 . EAME B
3 #43), 2% SolVES M L BHESLIT-45 5 T
R, g 728 CES MEZRAI(ER DI, 215
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Tab. 1 Types and descriptions of CES

M{EZEH Value types

M{EHiE Value description

SE2AMH Aesthetic value
HYZ FEVEM(H Biodiversity value
i 5 3CAkAr A Historical-cultural value

254 {H Economic value

MRS GRS AR R, A RRT R T ) T S-S 1 R 41 f
YERFYIRI . DN S A S R R, PR A 25 P it A1 L

O AL RIS, 4 ZR SN R 5 3 A AR B

SR SR R S5 AR, Oy IR S5 T RAER OG B AR T SO aR

BHFZLE M {H Scientific-educational value {F M RARSLIN 2= S A #AK, SLHERMAIFSE . MR A AN HR T E

WRIRH{H Recreation value

RN ARBAER PRI I 176 21172 ], 1 A2 o TR M S A6 ) 1

FEARTT 3741 {4 Health and wellness value G A SRFRETR AR N AMEA: | 18 BIZE0G BN, Bt B a5 .0 BREERR A9 (8

7E 100 JTHRE B A AT X 25 M 2R B 347 40(E
3 BC A RAEAR X i 4588 B2, FF7E0F 58 OIS BT E A
TEABR AL 2 B A TR AE T 2024 4F |2 AESE
Jiti, FARIA AL 231 1 (FL ki 244 0y, A%
N 94.67%) o At BB R R) 55 3 (R i 4
PR EAE B AE ArcGIS Hh i A A s ROk 2 K2
(SURVEY_POINTS), JF{E@PER L R 2R
HMESET B [N AR DB BN Attitude_
Types. Use_Attitude, Use Types. Value Allocation
Fl Value_Types 45 3RA& AR, I-4% SolVES BRI
PRLE R R S AP, Hidr, Value Allocation F F
0 SR A2 Vi R & B (E 2R B Y 100 T3 B 45 2R,

Attitude Types il Use_Attitude FRHEARAY BRI\ F- B
FKH 1~ 5 BEmLSERFR.

1.3 HIERESTAE A5 o R
FLAEDFIE X T Ao (B R Rk 5 )2 Al
KA MR AR G . 256 M4 LAY b 35 B0 55 e
fiE, BF 5 1E B 72 (elevation, ELEV) | 3% ¥ (slope,
SLOPE) . FH 7K {& i BE 5 (distance to waterbodies,
DTW) . I8 B A% 10 %5 (distance to roads, DTR) . +
b A FH 78 9% (land use and land cover, LULC) | JH—
ALAE B FE 50 (normalized difference vegetation index,
NDVDE N IR AR 5 (3 2)XHF5E X CES M e it
it 550,



s HRERAE: BT SolVES I B LA 2 KRG RSN E TEAG 763
2 HEXE 14.2 SolVES-MaxEnt #3544 WG &
Tab.2 Data sources M S A SolVESMaxEnt Kb, #54+E 2 M 5
iﬁiﬁ{f Sfffﬁffim Sﬂ? PEAFVEAE S AT, FF7E ArcGIS H i 25 [ 40 i
. el . [ FE MaxEnt % HE 50 0 137 o 8 S5 il 21 355
O h“ph:p;iijfmfm A5 B AR PER . SR T
LULC 30 http://www.resdc.cn g‘@%AﬁéFﬁEﬁj\ﬁfﬁkﬁﬁﬁﬁﬁg‘@ Eﬁj\ﬁ
ik T A A5 /5 I e 8 o R 434 25 4
SLOPE 30 http://www.gscloud.cn/ R B R s e T 5 o B ML e B — 7
FLEY % pupgscloudcn B BB TR AE (2 F 1B (area under
DTW 30 http://www.webmap.cn the curve, AUC) ) A8 Ak A it 1A% 55 0 40 51 6 T 19

T ARIEZ IR 19—k 50T Hete, Brfy < i S5
REHRGE— Al — B2 A bR 5 M AL R — FRAE 230
m, T EGFEXER . SR DEM G DTRY
DTW iy B EC R BHHRA

Note: To ensure the consistency and comparability of
multi-source data, all vector and raster datasets were unified
to the same projected coordinate system. All raster variables
were resampled to 30 m and clipped to the study area.
Elevation was derived from the DEM, while DTR and DTW
were calculated using the Euclidean distance method.

14 FBARFE ALAE SolVES-MaxEnt HEHL T
AT CES M B A PEAL, JF-45 G 25 0] A A KL 55 40
PR AR 1 S, EROPIRUNT

1.4.1 SolVES fMa &I B 5 # % RA KT ZVj
H ARV IR K _EARE AL S A, 7E ArcGIS
H R FH - B 2B 43 AT (average nearest neighbor,
ANN), THE 4B T b K (nearest neighbor ratio, R)
N H AR EAL Gt it & (Z-score, Z2)5 i & PEHE XK
(PAE), AR [RAN (B ZE A 0 A ) R A #
o (R ES X k 23 A0 (BT TR AT R %% BE Al 1, AX
HR I SZ2 U580 25 B 2B %) S(E 53 o 235 SR AR 1
SNSRI A% . Bl H H 3 A SolVES
A TRREARALFE, FEE 0 & 10 MM ETEEL (value
index, VD) #lIlA%, Jf- $& U5 K f 1B 45 %X (maximum
value index, M-VI) S HZS (A1 &, SEIAN R {E2E
RUZ [ A] oAbl S SUE N . AT — 2P
DL O E R ) VI A S XF 42, Sk ] AreGIS it
.42 J5) Moran's 1, I3 i B A 1K1 Z(H S
PAE, DAFIBr VI 23 (8] 53 A1 2 A5 3025 O 2 B AL A%
Jayo A% [AIAEE R FH SR 25 I A T A AL AL 2R,
Moran's 1 {2 3 KT 0(P <0.05)0f, FHIAE B 3%
1E4S 6] HAHOE; 24 Moran's 1 /N T 0 B, 2
B Ry AN E (P>0.05), WA K ZS (8] 53 /i 5
REHLAK Jm) T I 35 25 R

M7 DTRREY % 2 DUk AT B A2 AR A DG
S YN F AR R, I e A — e R R
AE AR B At 7 M, AR SR FH 8 B A A
B % P 5 56 1 IR o ] st 258 v A S A TR
I, I A e N 2 A R VR O 1) B A
X )7

MaxEnt # B 7E SolVES & A i F H4E sl i
MaxEnt 5P TEAE, SCHES B BT 155
SUECH 10 000, FEAEZEAY S LQHPT(ZeME . k.
TR, BIE S BCEERRE), IENME R BN 1.0, ek
EARECH 500, W SLS{E A 0.000 01, EEEIZ1T 10
W, R AR 4305 KR 75%025% (U1 2R 85 /I
%), EE BT KH subsample 770347 10 Y
52, DAREARR BRI Mty e B AR s s Bk ik
KIS, Hor i B R %F SolVES/MaxEnt #R A
B B (R4 H 2R A4S ) o BERIMERE R 3213 T
YERRAE fl 26 (receiver operating characteristic, ROC)
K AUC #EATPEHr . ROC 1 28 DA BH 1 22y 4
. PR RSO, O T AT | AR 2 B A
FIIEE 7 RRBRS; 2 i 2 H 30 %o A 4 I 2 B R g
TR Rl AUC BUEE A 0.5 ~ 1.0, AUC<
0.7 F R R BB 55, 0.7 ~ 0.8 AT 4552, 0.8 ~
0.9 HEHf, > 0.9 FF,

2 HERESH

2.1 ZiFHEANOGITFEME 231 A RIE
PEATE T (36 3), S R XM Z Ui & b BN
51.52%, Lot i 48.48%, B3 L Lb ik 1.06:1, LB
FEARFEF; 96.11% M Z Ui & FIETE 50 Z LIF, H
t 20~ 30 & A2 G LR (34.2%), HORCH
30 ~ 40 % (23.38%) FI/NT 20 % (22.51%); Z Vi
o, B RE s AR A 49.35%, WF5EAE K L
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®3 ZHEERER 2T 11.26%, A &1 E R 60.61%; Bk 53
Tab. 3 Basic information of respondents. Tz, Lhae A (31.6%) A2 w338 57 12.(20.35%)
TiH el R EORHY% Sy MR L, 2 LA H R R i B
I C F P
tem ategory requency Percentage 48.92%. ﬁ W;H\:ﬂﬁﬂﬂ B&%ﬁl‘ 5 Hﬁ 51.08%, [i[ﬁ @U
P 5 3 Male 119 51.52 5 1:0.94, HEAAL
Gender T °
# Female N2 4848 ) sEBESH
<20 2 2250 221 XARFMEEGZESHF WX Z Y
21-30 9320 R AR I AR B T R
g 31~40 54 2338 B, A5 B H A () A 0L (18] 2) o 3BT R o,
Age 41~50 37 16.02 FESME SR FE A e = KI5 IS X 4
51 ~60 4 1.73 %ﬂﬂ&%gd\%ﬁ, ﬂqj)ﬁm%[x/@,%g@ﬁ\ 3&
o o pue L ECESCRILMRTAR, BN A 2
B . EEANEHESCEAEH R ICABRT 4K, 0 N
. 53 22.94 _ ST NN
Below high school HAFERE S | KA RAR FEGER R X3 K
2
y Hehehooldpoma 1658 IKOLIRS LA RIS IR T 0L 2
Levelof &+ Junior college o raa PR 24 AR AR 2 (AT
education ~ education HIKZ, Mk 655 1, Gt E RS 5.38%.
j;i;u‘lldg S 3506 R AR LR, R B (R 617
il ) _I* Master's A - ) e py A
T 26 1126 A AR 5.07% TR MR R 2 0 (0
AR BT General 47 20.35 B, 390 A4, A 3.21%(8 3) .
gﬁfﬁg;‘jjﬁ“’g ee 222 XABSFMEERBGZAREHRSR R
] Al
Commercial service 11 4.76 :JEE ANN éfbﬁ‘é%%(%% 4), 7 ﬁ: CES ﬁl\ﬁ%ﬂﬂg"ﬁ
Y\O%(j;$ﬁ&ﬁj\ . M R RERK R (R< 1 H Z{H ), HZ
AR WA= UAS Ny =P N N S
Managorial saffin g | CFMBRRAEIRE. bR
enterprises and public ' VI WK% 5842 J5 Moran's I(55 5), 25 s 726
P HH{E Moran's 1 25 IE FLIAFI 35K F-(P<0.001),
Bl Self-employed 32 1385 O VITEZS [A] AR B8 B 25 (8] A A OG . AP
Occupation x5t Ciyi servant o 390 MVIHEFAHH: B > NSRRI - %
22/ Student 73 31.60 TeprE > D3 52 SR B = BHFECE IME = SR
BECCTTEE
Professionals in science,
education, culture, and 10 4.33
health
72 \ Military personnel 6 2.60
HABHR
Other occupations 2 9.32 ]
2 LA i K 8] 0 A B Legend
Diaoluoshan local area IR Kemel donsiy
) 113 48.92 -
) and surrounding =
% .Yﬁi’@ counties/towns ii
V1.s1t.0r R N HAR ML IX. Other I 6333 0 cskn
origin areas within Hainan 77 33.33 VAR I FALIX Core zone of the Diaoluoshan area
Province 2 HREK CES MESZZEELSH
H A4 Other provinces 41 17.75 Fig.2 Kernel density map of mapped CES value points

in the study area
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Fig. 3 Proportions of value points by CES type and associated scenic spots in the study area

{6 > BT IRt 45 A M EREUE V), 32U
Xt 7 28 CES M i i b B T ZREREHEIF . 2
M E > AL ZREMEE > 25 E > IRARME >
P s SCA A > BHFEE M E > BRI T IR
223 XAUBRSHEQZRESA  AENEHS
{12 1] 43 A7 25 5 o (181 4), 521X CES # B 44
PSR B G 2 s ) S P L 45 M (RS R i IX 2
FEFRIUAT TR R BEOIR SRS R 4y
A, P (BB o 55 4015 o L DX 5 5l 1
2 ()R AR AL T T

TRBARTE, KM EREX EZE P TR
W5 X5 R B NEASE T o AR RETE N A
RHIFECE (855 108 2R A (L ) v 1L DX R A i ) ) L
DK, PRI R SOUL 5 i AR B S ] AR
BRHIE . D s SCAC A B 28 T A (A o L I D0
EAUE RN L BURTIAC (PN EEANPNL LT
B el RSG5 Bt ), o et 4 DX A 7 25 ) 5
i Ui AR 55 DI REXSIZ I M (AR IB W SRR T . HLE
ZF, BRRST TR B AR A K AR XA, Hos
DXHUREAS /N B2 R PR AR SR ARRAIE, £ B A1 T L
SR PRAET R

23 XUREMESHERERERNXR
231 A MERAE  ARFSTN ROC L K
FH 3. 125 T 4 O S NG ST 22 T AR XK, 45 (B2
RN g5t AUC(F 6)3KF 0.90, 32 B
HA B HIEETT, BRI A R 5 244 CES
(B2 1] 53 A S PABEBR ) R 28 1 4340
232 WEFEEESIABRSMELAZH H
& 5 AT, AR5 CES 19 VI Z 8] 3% ik 5 B
JELRPEmIR R o BAR L, ATk Pk 5 AR K Pk %
X 2250 (B 2 A SR BT — SO e R AT, T A
TE S AP R 7 AR B B s () R R 25 5 . AR iE A
% 0~ 700 m N, % SCIRIRSS VI BE R BE IR 253
T BEA; &L 700 m J5, VI AR GR BEjs N T
FaE . XG5 CES MRk Sl s shE R
JenT ik AR VIR

DTW Z53 W, BREMIFZE M Esh, HAmE
FEREY M-VI 2 HBUFERE KR Z) 39 m 4b: 0~ 39 m
N VI BE DTW K0+, 39 ~ 1 500 m N AT
M, H DTW KF 1600 m J5 % FFf; B8 E
MAE R M-VI L I0AE DTW 5 49 m &b, KK
LRI VI 345 B (R Ml B RRAE, B[R
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®4 HEEK 7 CES fiEM ANN SHERE M-VI
Tab.4 ANN analysis results and M-VI of seven CES types in the study area.

Hr B2 Value types B 5205 Number of value points iz KMMEFEEL M-VI R{H R score Z{& Z score
F2EMH Aesthetic value 3084 10 0.081 752 —87.710 594
HYZ LM E Biodiversity value 1 849 7 0.080 085 —68.385 942
3 52 3R {H Historical-cultural value 1316 6 0.068 578 —55.094 237
Z {8 Economic value 1669 7 0.061 905 —68.667 021
B2 E {4 Scientific-educational value 1038 6 0.069 505 —51.253 360
IR SR {H Recreation value 1849 6 0.075 808 —69.180000
JRERST 741 {H Health and wellness value 1362 5 0.075 980 —59.343 624

*X5 £ CESHZ£ Moran's I

Tab. 5 Global Moran's 7 of seven CES value indices
Hr{E2E7 Value types Moran's I $§%% Moran's / index Z{8 Z score PfH P value
F2EMrE Aesthetic value 0.806 011 599.020 133 P <0.001
Y ZFEEMH Biodiversity value 0.734 500 489.865 847 P <0.001
J3 52 3C AR Historical-cultural value 0.646 566 382.542 516 P<0.001
223551 {H Economic value 0.508 502 288.845 988 P <0.001
B2 E {8 Scientific-educational value 0.654 585 384.218 241 P<0.001
IR AR B Recreation value 0.658 793 403.419 343 P<0.001
FRARST 74 {H Health and wellness value 0.684 837 423.935 089 P <0.001
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Tab. 6 AUC values of statistical models for CES value

types.
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Tab. 7 Variable contributions and permutation importance of environmental variables for CES value types
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Assessment of ecosystem cultural service values in
the Diaoluoshan area of Hainan Tropical Rainforest
National Park based on the SolIVES model

#

Lai Huikeng"**, Yan Yaqi’, Cao Lingyi*, Yang Fan’, He Rongxiao'"

(1. Hainan Institute of National Park/Key Laboratory of Protection and Development for Hainan National Park, Haikou,
Hainan 570203, China; 2. Sanya Academy of Forestry, Sanya, Hainan 572000, China; 3. School of Tropical
Agriculture and Forestry, Hainan University, Haikou, Hainan 570228, China;

4. School of Ecology, Hainan University, Haikou, Hainan 570228, China)

Abstract: Cultural ecosystem service (CES) values capture how people perceive and prioritize the non-material benefits provided
by ecosystems in specific contexts. An attempt was made to assess the CES values at the Diaoluoshan area in Hainan Tropical
Rainforest National Park. Questionaires were delivered and 231 valid questionnaires were received in the first half of 2024
(response rate: 94.67%), from which 12,167 social value points were extracted. The Social Values for Ecosystem Services
(SolVES) model was used to combine weighted kernel density estimation to generate a 0-10 value index raster. Spatial clustering
was assessed with Average Nearest Neighbor analysis and Global Moran's I, and SolVES was coupled with the Maximum
Entropy model (MaxEnt) to evaluate how environmental factors constrain CES value patterns. Results show that social value
hotspots are mainly concentrated around a few recreation nodes-Houshan Scenic Area, the RV campground, and Diaoluo Town,
whereas cold spots occur near Xiaomei Reservoir and Dali Waterfall, forming an overall pattern of “node-based clustering with
sparse surroundings” . Among 24 attractions, the mountain rainforest contains the largest number of social value points (655;
5.38%), followed by Tianhu Lake and Fengguoshan Waterfall combined (617; 5.07%), while Dasenlin Hotel has the fewest (390;
3.21%). All seven value types exhibit clustered distributions, with Average Nearest Neighbor ratios <1 and negative Z-scores;
Global Moran's I indicates significant positive spatial autocorrelation in value indices for all value types (P < 0.001). The
SolVES-MaxEnt models perform well, with training AUC values of 0.9427-0.966 6 and testing AUC values of 0.944 6-0.9664
across value types. Environmental responses highlight accessibility and perceived proximity to water as key constraints on CES
clustering: distance to roads contributes highly for most value types, and distance to waterbodies (DTW) shows a clear preference
threshold, with the maximum value index for most cultural value types occurring at DTW ~ 39 m. Based on the number of value
points (N), respondents' preference and perceived importance rank in the order of aesthetic value > biodiversity value > economic
value > recreation value > historical-cultural value > scientific-educational value > health and wellness value. These findings
provide spatially explicit evidence to support recreation zoning, management, and visitor-route design in national parks.

Keywords: Cultural ecosystem service value; social value points; SolVES—MaxEnt; Hainan Tropical Rainforest National Park
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