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Abstract: It is of great theoretical and practical significance to clarify the value cognition of cultural ecosystem services
(CES) by different stakeholders for the scientific management of national park ecosystems. Therefore, this study took the
system pilot area of Qianjiangyuan National Park as an example and explored the cognition of residents, managers, tourists,

and other core interests on CES based on the established CES evaluation index system and 1073 effective questionnaires.
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Then, the entropy method and the fuzzy comprehensive evaluation method were used to comprehensively evaluate the
importance and level of CES in the national park. The results show that: (1) Residents and managers have the highest
cognition of the value of ecological improvement services, with a certain convergence. Tourists have the highest cognition of
health services (2.44) , which is related to the purpose of travel. The CESs with the lowest level of cognition by residents,
managers, and tourists include system governance (1.89), folk culture popularization (2.12), and spiritual worship
(1.86). (2) The service importance according to the CES cognition by all three types of subjects are ranked in descending
order: humanistic care service > nature experience service > social service. Regarding specific indicators, the residents
attach the most importance to folk culture popularization service (0.1355), and managers and tourists attach the most
importance to spiritual worship service. (3) Regarding the subjects, the evaluation of CES cognition is in the order of
managers (4.24) > tourists (4.11) > residents (3.99). Managers and residents act as the important policy makers and
benefit recipients, respectively, reflecting the driving role of the interests needs of different policy participants on the
evaluation of CES cognition. (4) The tradeoff relationship of CES cognition is mainly reflected in managers. The CES
cognition of residents and tourists shows a synergistic relationship. The cognition of managers for ecological improvement and
artistic inspiration services shows the strongest synergistic relationship. The cognition of wilderness protection and popular
science education services shows the strongest tradeoff relationship. The CES cognition is related to the internal interest
needs of different subjects and their own cognitive difficulties. We suggest that managers should strengthen the CES
cognition and application in national park landscape planning, fully consider cognition differences of multi—agents and multi
—services and weigh the interests and cognitive conflicts. The research results can provide a reference for the scientific

management of ecological and cultural resources in national parks and other types of natural protected areas.
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Fig.1 Status map of the Qianjiangyuan National Park system pilot area
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Fig.2 The degree of cognition of cultural ecosystem services

TER IR B2, 32 D7 F GO TARHRIR S X CES ATA AR B i 2, Horp AR 5ol 3 N 3R i
3 B ZE MR IR S5 AR BE R 51 90% LA I, A S BB IR 55 53k 95.94%, B ik CES 4b, FEEF A9
REUAT KGR RAG U S A2 AR RBEF IR 45 AR R AR A 3 80% L I,

N R, SZ VAT PRGN A X CES MINIAEE R R 2 5 A NUGE N R NE PR AH
AR S MR 55 IR BE IR B 90% LA I 5 ZR RIEFN R GRS CES RUIAFIRERE IR R 80% , NEH 5] H AR AS G
%5 89.12%F 85.60% ; Fic BF A7 Rl R AR SCAE Ko IR 55 HIIA RN AR BE TR 70% VA E , NEU 0 3] o5 AR 5 73.80% il
73.61% ; K P FEIR S5 AR AR B 3 60% , NBI AR 585 61.62%

HRHEIN R B2 20 W Ak (5 Ak, b AR R ] AR AN RSB 2 5008 3.2 1, 15 B[R R £5 = AA
AR5 At DX ROHA SR A X AT CES MAATS /- HET R . AR R0 (2.44) > NJE IR MGE (2.38) >R
RIE(2.29) STeBF ORI/ FHEZE /IR (2.11) SKHHSFFE (2.05) > RAR UL 2 (1.91) > RELIA P (1.89) ;%
PN GONAR A HET A S WG (2.68) > AR IAEEE (2.54) > AR (2.50) >Z AR RIK(2.46) >FHEHEH
(2.45) >TEFFRIP> (2.31) SKEMIALFE(2.26) >RSI T (2.23) > FAA SO K (2.12) 5 BN AS 43 HEF 4
P (2.44) >RSP/ N R FREI N (2.40) SRREHE (2.35) > AR RIR(2.32) >R GIAH (2.17) >TEE
(1.96) >R ST K (1.89) KA FE(1.86) .

2.3 AEBRGCIRS M R
e 3 AT Xk X R RN BRI T o, VU248 A 1) T R AR R B A SO IR 55 > AR

http ; //www.ecologica.cn



10 3 MG A SR P AR A RGOSR 55 22T A RN HE B —— TSR A 4225

RIS IR 55 >+ 2SR 55 . o 4 X R B9 48 B00E 23 910 0.6885 .0.7218 Fi1 0.6985 ; 45 A 51 4 45 B (8 43 1] Hy
0.9720.0.7221 F1 0.6594 ; I 2 F5 %5 8 43 1l J2& 0.8473 .0.7032 F10.5780,,

®3 FAEFZFEEMHIAME CES i E
Table 3 CES index weights of cognition of different stakeholders
EIE NI

Flzs E A )2 A RHUE BinZ2 S TREUE

Tnterest subject Rule layer Weight Index value  Index layer Global Weight in Tndex value
weight the group

Jit i Resident B 0.3286 0.6885 c1 0.0695 0.2115 0.1697

2 0.1314 0.3998 0.2777

3 0.1277 0.3887 0.2412

B2 0.3503 0.7218 c4 0.1248 0.3562 0.2561

cs 0.1355 0.3867 0.2591

6 0.0901 0.2572 0.2066

B3 0.3211 0.6985 7 0.0778 0.2421 0.1851

c8 0.1133 0.3529 0.2390

9 0.1300 0.4050 0.2743

A B Manager B1 0.3069 0.7221 cl 0.0636 0.2085 0.1703

2 0.1155 0.3746 0.2669

3 0.1283 0.4169 0.2850

B2 0.4288 0.9720 c4 0.1544 0.3598 0.3484

cs 0.1518 0.3551 0.3220

6 0.1226 0.2851 0.3015

B3 0.2643 0.6594 7 0.0813 0.3004 0.2065

c8 0.0849 0.3208 0.2075

9 0.0982 0.3698 0.2455

7% Tourist B 0.3298 0.7032 c1 0.0752 0.2281 0.1809

c2 0.1461 0.4431 0.2866

c3 0.1084 0.3288 0.2357

B2 0.4289 0.8473 c4 0.1987 0.4632 0.3695

cs 0.1321 0.3081 0.2501

6 0.0981 0.2287 0.2277

B3 0.2412 0.5780 7 0.0815 0.3379 0.1958

c8 0.0848 0.3515 0.1992

o 0.0749 0.3105 0.1830

Bl: ARSI S Nature experience service; B2; A R4S Humanistic care service; B3; #2385 Social service; C1; Az 2803 IR %5
Ecological improvement service; C2: Tt B IR 55 Wilderness protection service; C3: RELIAFEARSS System governance service; C4: A5 M2 FER S5
Spiritual worship service; C5: FAR UL K ARkSS Folk culture popularization services; C6: 2R RIFARSS Artistic inspiration service; C7. AJEFREERL

A% Human settlements improvement service; C8: FF%#(H 45 Popular science education service; C9: FRfEA45 Health service

BEARLEFRIRZ 6 TAEIX R RN 5, TR EFORA  BRAR SCAAES B DR IR 55 2 25 10 U] 23 v B Pk vk 1 48 A,
INFIACE 5351124 0.3998 ,0.3867 ,0.4050 ; % TR BEA LI 7, Fe TP PRI RS o2 | DR IR 55 2 A v J2 b 22
PERGRAYFE DR , I HIACE 53518 0.4169 ,0.3598 ,0.3698 ; X T2 1M & , Jic BF AR K pi 53 FE RS- B F Uhhg &
5V U J2 Hp B L i (A b, IR 4391 0.4431.,0.4632 ,0.3515,,

2.4 BB RGN 25 5 ik

DA% X — E RN, 5 T2 A BOMITEM J7 ik BT, aT ARGl X A ARS8 (B1) A SRR (B2) Fit

2RSS (B3) MEBIZESTEM RS Ry, Ry Ry -
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[0.4649 0.4742 0.0554 0.0055 0.0000]
R, =]0.2232 0.5148 0.2288 0.0295 0.0037
10.3173  0.5387 0.1273 0.0166 0.0000 |
[0.2509 0.4483 0.2472 0.0535 0.0000]
R, =|0.1587 0.6107 0.0959 0.1273 0.0074 (12)
10.4299 0.4613 0.0812 0.0258 0.0018 |
[0.4760 0.4502 0.0590 0.0148 0.0000]
R, =|0.4299 0.4889 0.0664 0.0148 0.0000
10.5037 0.4354 0.0535 0.0074 0.0000 |
FE LR T 30 o AR A B 1 B A A B AR RS (B1) A SCSEMR (B2) AkE 2 Al 55 (B3) A — Bt
TEMEE Sy, Sy o Sy , HETTAE LA A5 X CES TAJIPEA A — ZASH HE RG .
Spi| [0.3093 0.5134 0.1559 0.0198 0.0016
R,=|S, |=]0.2634 0.5013 0.1626 0.0699 0.0027 (13)
S, | L0.4684 0.4592 0.0599 0.0125 0.0000
e, T CES NI B 4 2 Az B 15 BIBORIZE 5 PR 46 .
S,=K, + R,=(0.3280 0.4951 0.1356 0.0395 0.0017) (14)
H12% 4 W, S IRBOMI 25 5 PO 2 vh e B T X PP A B PP | AR ST 3 B 125 v P iR SR i B B Ay
TR X CES INATEM A m KT (4.11) o BT BaRITH 245 85 RS54 51X W0 28 M) 25 1A 1 25 5 0]
PSSR 3.99 4.24 INAPFN K200 A L 55 . BN BGA
*x4 FEFZFZEMLR CES IAFIEMR

Table 4 Cognitive evaluation of CES among different stakeholders

FUEREEN Hbr)z 5y HENZ T fibn = o
Interest subject Target layer Score Rule layer Score Index layer Score
J& B Resident A 3.99 B1 4.03 Cl1 4.45
Cc2 4.02

Cc3 3.80

B2 3.86 C4 3.99

C5 3.48

C6 4.26

B3 4.11 Cc7 4.36

C8 4.00

Cc9 4.03

(E3PNG A 4.24 Bl 4.34 Cl 4.68
Management personnel Cc2 4.30
Cc3 4.20

B2 4.03 C4 4.09

C5 3.68

C6 4.39

B3 4.47 Cc7 4.54

C8 4.42

Cc9 4.46

WE % Tourist A 4.11 Bl 4.11 Cl1 4.40
Cc2 3.92

Cc3 4.16

B2 3.95 C4 3.90

C5 3.79

C6 4.29

B3 4.38 Cc7 4.39

C8 4.33

C9 4.44
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£R5 FAREMFERF CES INMBNESHRERXF

Table 5 Trade-offs and synergies of CES cognition among different stakeholders

IR 452k 50 Ve 95 23 Service type
Service type Interest subject Cl C2 C3 C4 c5 C6 c7 c8
2 JE B 0.377**
=2 N 0.504 **
liF % 0.271**
c3 JE R 0.285"* 0.242**
B AL 0.230* 0.413**
e 0.265** 0.303 **
C4 JE& R 0.250 ** 0.240** 0.291 **
BEHA R 0.403 ** 0.334** 0.467**
liF % 0.105* 0.232%* 0.123**
cs JE R 0.304 0.199 ** 0.230** 0.362*"
FHLA B 0.263* 0.119 0.169 0.279*
e 0.258 ** 0.284 ** 0.291** 0.155**
C6 J& R 0.287** 0.228 ** 0.416** 0.333*" 0.348 **
BEHA R 0.563 0.438 ** 0.406 ** 0.447 0.415**
% 0.175** 0.301 ** 0.287 ** 0.159** 0.308**
c7 JE R 0.363 " 0.250 ** 0.276** 0.243** 0.438 ** 0.389**
(=L UNA 0.371** 0.200 0.305 ** 0.404 ** 0.547** 0.539**
% 0.279** 0.189** 0.246* 0.137** 0.284** 0.187**
c8 JE R 0.185** 0.172** 0.350** 0.262** 0.357** 0.323** 0.335*"
(2N 0.257" 0.224 0.209 0.154 0.313** 0.450** 0.342*"
& 0.321** 0.221** 0.257** 0.177** 0.278 ** 0.187** 0.278**
C9 AR 0.268 ** 0.137** 0.267** 0.337*" 0.346** 0.364** 0.319** 0.321**
BN 0.383** 0.199 0.098 0.312** 0.508 ** 0.370 ** 0.544 " 0.509 **
% 0.307 ** 0.219** 0.201** 0.104* 0.306 ** 0.141** 0.319** 0.190 **

* % P<0.01, = P<0.05

3 itig

A CES VAT A B, 7EAE X B2 T, A AW (C1) PN E IR BTk (C7) MRS N R AR BT fe i, AR
AR 2 (CS) MRS INIRR B Ik . 258 R DATE S R AR B At 20 AR A B AR BRI 3, AR A58 o Al
KR FAFENTET RN A 5119 CES AR WA T, X 5RT AR 45 50— ) EHARE
1], CES INHIE I 54 I BB R 3R, A8 08 (C1) PR BBk (C7) IR 55 AR 2 e ey, BRAA SC
3 Je (CS) AR B FeAR, SZ DA SN B D b ) 52 0 Bl A B Ry | & BELBORT FIRS 358 8, AT 1383k oA
FON TR FEHESE AR SR R 2 0% & R Oy T oA WU AR, AN 2 AR PR30 A1 B R T M 1 R 5% el 4 4 )
R, X AT RE SR A HN R S AR IX R R CES INAE R A B RN 7 %2 100,V R AN AR BRI A9 Ui & A 8 78 45
PRILT AT TR LR I ) 1) o ARt sl X A7 40 VR B v AR 2 U BRI T R R MR . 7 9255 — R A A 25
N B OMERE A IE Bl R MR 55 (CO) NI B i I R N, BBt R0 (R E k% I8 T4
SBNNVIBANG CES, LA KA, FFE A RIAFEH CES N M=%, 7 AR Enl e S £t 1k
(N TE R 25 3RS LA Sz CES BlRHIAME S FERE A 6

Wi CES $84R AL E 43 Hr AR50, 3 825 FARAEMEN])Z (B1 B2 B3) J7 I R B F00m 1 — Bk, 748452
(C1—C9) J7 i, MR —E M ER2E T 2R 55 FERA N RAG S B2 (C5) RS #H 52 FF (C4) ik
FAREE (HURLEA LR CES MDA HIER EERF 58 a] 1, (AR il 3 a5 DO 4% e 2B A8 SCAb (8 42408 0 B8 38 43 AN
T BRSNS T R AN SO S UL IR A0 A7 TF R BN R A ST AL X 5 1 R B R TR [ R
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O FE AR A DX R i T ) S B P DPAN &5 SR — 2, X AR R R 25 F2 04 5k A 25 3R 8 Fnk 2 ek
FINAL A , RESZ I CES PR 1M 55 32 W 4, IE 33 F B K28 [l CES M I S5 2 THie & AR, [H)
B, A8 25 SR AR — 2B UESE, X T CES 13X 28 MR ESR I FE 0T 52, SR A (B 23X — & IR AT 15, BEAT 4
G PR e A P AT B B A R 22 IR IR IR AR Y TRk 2E

R CES INAIMZEG BRI B, & B AE 3 20 25 = A aE o die i, W 2 ok 4 X R F
Wrasefi, BN B R A il it st DX IR O 1 F B2 2 2 A T3 A DX R A R s ORI L2 35 3,
PREE A ] S A 252 75 R X CES IR SR BN . BkAh , A IFFEIAN , CES JiHJ& 50M 28 24 P g 2
—E WL AR XA 2 58 [E SOU A G 45 B R 45 ( Visual Management System, VMS)  #5i %¢ J 45 22 ( Visual
Resource Management, VRM ) Z5(E48 5P 2 I8 T & Z2F IR ORI Y L ik, ASBIFSE R A —0F 58 5
22,000 T AR 38 BRI L RBHA KR I, L FAF RGN A X CES NI ZE A TEM 7Bl 3.92, KT /&
BB EEN B3 I 2 A A% 0 R 2 SR a3 R S i T AR A% O 25 T AT 3 AR AR AR G UL ) P il — R
LT R4S N B A% 0 ERTEM AR P TR A — e R IR B AN, R TN SC SRR IR 55
(3.16) PEM A T H AR IR (4.18) HHE 2 Ml 45 (4.30) , X — UM T ASCHIREE 1Y CES 75 224008 K i
] B0 A R 52 PN 2803, AN S 5 AT T BN, UE P T SR B 23 @ A B % 19 CES AH EE , A S
IS PR IAREL T T AR A R M A A K A AR X 5 Han 257 BOBFST S5 84— 50, L4t
HRA S 3798 T SR 2 R FEE LA I Han 4545 9T, FARIAHKF A28 B85S /i, — e R ARER T3
PRI AR A 25 T R MM EE K, GX — 2 TR U, AN Ak X e R RS BN 51 45 D AR AR, 38 2 U % 45
AR, X TORBHA A X CES AT R AR i 452 75 , 13 U W A il X sk, X Ry A A A5 SC Ak i e i 9 B 10

R Z e 25 E A CES BUST PR R 44 n] %0, A0 Ho s RORNE % A B BT CES AN AT 7R 552 R i
VAR AR P ] R R el i Ak T A 300, A BN B34 Sy B OO i R 3 RN LR PIA T A, ik — B AR 11 S
T E AT AR SR SR RS T m2ER . SR, B T T BRI A R GRS A A
KM FEIE 100D, SRR SR ETEN & - SHE X R 2, X d s e | A A B T E K A b CES J&
2R 5 Z RN R A SO SR R IR SR Y AR 2 B S R 2 R AT O R AT g
FOBCR B AFTE 22 . Meo 450" DARE KR it BRAR AR A 9], F 52 T AN [) o) £ AR b 220 8 A 0 Wi 2% o 98 il
55 IS E B BN BT AR B il 5500 2 114 S O 9 2 B 55 JER N 22 [N AP AE B B I A e 2R, iX
BSUE T ARG & FAF A 25 £ & CES INATEAN AT P3[R 2538 , I I 55— 2 11 Ud B 8 B3 o B 8 Tl AR 2
W ES UM BT T 2, B YA % £ Tk 2RSS BN 25 5 AU R 25 S I AT e

ER A CES 2T AN SAESRGEMEAEHICR M =4 ARBFFAE R i R i 5 45 2 — A 4 e 42
PESEERERT ST LB T R 25 BT CES EEME RN 45 RATAE — & R E S 22 Sk I A TR &£
5N CES 925 50 J5 BN A BRI BOR T 58, D02 SO0 LR R CES A0 1, 38 2t 15051 22 1)
25 F CES 2252 AR A PG XS A R} 2 A B 4 )BT, LA S B ] 50 2 el A 25 S AR 9 U R R 2 i B
AR, BEAbh, BT AT B8 B B 505 0T R A7 Z A T IS, R R AR R MESE B CES 1
S 5K RSk g Al KRB A F B, sk AR A 35 40 CES 25 18] B 78 L &% CES {675 56 &
TR HEBh CES 7 Bl 52 el U il 52 5 A0k 5 22 v A 1o Y

4 4t

AHIFFE LR 52 20 Bl (Al ik XA 91, A DX B A BN BRI 2 3 SR 4 2T i ke, ik
TR 5 EARXT Z R0 CES AN, L T AR CES Y EE2EPE  JF7E M REAl [, X E A CES AT 45
BV, R EELSE .

(1) #HXJER BB G 3 M85 RN AR S0 IR S AR B2 1 ey, (0 HoAth CES IAIAEAE
—E S, Horp AR RO R GEA BA IR BE fRe AR, A8 BN B30T FRAG SO BN R JEE o IR U 2 XA ol 5%
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FRINFIRR B M1 . BRI R S5 AT A N FE R 25 75 SRR CES TAHIME ) R BE A %,

(2)7E CES [WEEZEMINFIIT I , 3 28 35 FARERIA N A SCRM MR 55 i dE 28, A SRR AR 55 LU, 4k S iR 55
FEEMERAL, EERIRPR T, 3 M58 BIRRIH — i 25 S A X R R SOk K iR 55 o B
BN LRI I kS i S FE IR 55 i B

(3) EET A CES M ZEM A A DX R B BN 01 R 2 XA iR s X CES VAT 25 & PP 15 43 53
A 3.99 4.24 F 411 AT R m , Hor A5 GO e AR X RO e, B RS R R
VERE R AT EOR I E W EES S 2R, T8 RECRPITH 5 & REORZ 52, USR] A0 F1 25 75 K 0
CES NP HA 3R shVEH

(4) BB RG SIS AU O 2R FERIIAERE B X — 48 4F X R 5% A CES RN
FICR D i 0 AR 55 245 BN BT AR 25 el 38 RN 25 R OB 45 (1 (FH & &R 8= 0.563) | b Iml 1 A
55 MR 5 2 45 BN BT R G IA BRSO AR 55 B DA M (A DG R 80=0.098 ), BUAET P Je 5 19 ik 55 2 S P O 4 5 )
WS MR S5 Z A IA T (FH O R 500 = 0.224 ) | AU 55 559 114 J2 28 0 3 BRI fet FIR 95 22 ) 8 A R (A 26 R 40 =
0.098) .
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