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Abstract: The construction of the national park system is a significant initiative in the Chinese ecological civilization
development, aimed at enhancing community ecological well-being and achieving harmonious coexistence between humans
and nature. Current research on the well-being measurement of communities in the protected areas often focuses on socio-
economic well-being, with less consideration given to ecological well-being and its spatial associations. A comprehensive
assessment framework for community well-being in China’s national parks has been developed, utilizing village A in
Wuyishan National Park as a case study to evaluate the social and ecological well-being of its 12 village groups. It explored
the coupling coordination relationship between social and ecological well-being and the influencing factors. The optimization
strategies for community classification and regulation were proposed based on the analysis of the coupling coordination
degree. The results showed that; (1) There was a diminishing trend in the socio-economic well-being of village A from the
village road to the east and west sides. High socio-economic groups were concentrated around the village's administrative

service centers, benefiting from enhanced policy support and infrastructure. The development of groups with medium socio-
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economic status was more evenly balanced. However, groups with low socio-economic status often faced challenges in well-
being due to disadvantaged locations and insufficient commercial activity. (2) There was a decreasing spatial distribution
pattern in the total natural ecological well-being from the north to the south. Found predominantly in higher altitude regions,
individuals with high natural ecological well-being experienced enhanced ecosystem services. Groups exhibiting medium
natural ecological well-being tended to be located in higher altitude areas or near the administrative service center of village
A, benefiting from favorable natural ecological conditions. However, village groups with low natural ecological well-being
faced greater challenges due to their unique geographic location and the impact of frequent human activity. (3) The
coupling relationship between social and ecological well-being in village A could be divided into four types: coordination,
friction, antagonism, and dissonance, with coordination and friction types being predominant. Antagonism and dissonance
types were prevalent in the southeast, while coordination and friction types were predominantly observed in the northwest.
(4) Freedom of choice and action (0.747), basic living materials (0.742) , and household economy (0.732) were the
main factors affecting the overall coupling coordination, while the main influencing factors varied among different types of
coupling coordination. Optimization recommendations were provided for the primary influencing factors in antagonism and
dissonance types, leveraging the successful experiences of coordination and friction types. These recommendations focused
on promoting industrial diversification, facilitating the realization of ecological product value, and building social capital

and social networks.
Key Words: protected areas; ecological well-being; social-ecological system; community planning
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Table 1 Community well-being indicator system in village A

g3 —HRBR(A) R A8HR(B) TP E
Dimension Tier 1 indicators (A) Tier 2 indicators (B) Indicator weights
a4 RAL AT FERIA: 36 Bk B FEmliiseits gL ik Fe 0.057
Socio-economic well-being B2 ZZ i@ kAL 0.027
B3 ALkt oy A 0.074
B4 FRpEFEAY) BB A 0.105
A2 iR B5 Ep{Afi 0.019
B6 > B { B 0.017
A3 %4 B7 NG44 0.030
B8 FIR L4 0.026
L RaRAS S B9 SFHL R 0.026
AS EEESATEIN A W B10 f ¥ & RN TR BE 0.059
B11 BURAE AT 0.055
B2 B 0.213
A6 FKEELTT B13 g AJKF- 0.143
B14 A= B A 0.151
A SRS R AL Al DL 3 Bl A 35 0.155
Natural ecological well-being A2 KU TR B2 K I % ik 0.126
A3 B TR B3 A iR AR AR 0.335
A4 R AR 55 B4 fiiefiti 0.242
AS H R B5 +iEfRIFHE 0.142

2.2 ERARIESZ TR PS5 R O

ABIFFEA 23 28 55 A M J3E R G K00 300 5 ) T 00 i) o ) A i B o RGBT X A
R RN A S0t o st PR AR IO, O3 FTRE B8 BE A3 A BEA T RR AR T3 LA bl i A P [7] 45  7
AR, RIS ARG H B2 Ui BFEAEOL AT B IR 0 TR L 582 Bl DA G B0 A Bkt 2 8 k15 0 25
4 HRIY A HEPR PP AR AN SR 2,
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Table 2 Scoring criteria for socio-economic well-being indicators

£ Ei=L A% Buy VoA
Indicators Scoring criteria
Eronirdivcsre R o BARE =1, ARFE=2; — B =3; b B RE =4; EHEE

ﬂxi@%x%ﬂﬁ STV A K i B 4_[%/1 FasE KEEE ke BRGE =4; AR WA E
Level of infrastructure development =5
A/ R 2 R B SR O i B D
I TG B O3 AR A 2 B A IR
BEEBEH 50,30, 15km/h

Description of indicators

R SiiEINI

Traffic conditions

68 min L I =1;58—68 min=2;52—58 min=3;42—52 min =
4;42 min LI F =5

N FEB I3 A P , 0—0.00004 =1;0.00004—0.73640 = 2;0.73640—0.09757 = 3;
At e 5 5 5
Distribution of public facilities RIS DL 0.09757—0.17989=4;0.17989—0.22156 =5
FHIE NP
]i%%pj;fff:;ﬁal of households PR AL AR VAR=152 =23 F=3:4 B =4;5 FRELE =5
sic physical ¢

it , RN (CRBESSB) = 1R = 2, 80 A0 = 3, il /R 4=
iﬁ;&ﬁeahh BRI %iﬁ}éﬁﬁ;;@ﬁ) KM 2 A =35 R
s . 4 Ef=1, ,'ﬁji :2;‘ :3; 2 \:4; RSP
L E@ﬁ%}% o E R AT = 1A /R =2, H B A Ak %
Psychological health =5
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iR Ei=g agiipuy PSR I
Indicators Description of indicators Scoring criteria

Hits S T L T b s 15K E=1;10—15 K =2;5—10 %K =3;1—5 K =4;1 K LA
N AR P S U x % % bl ik
Personal safety T=5

4 . e b NPT 15 AL =1510—15 K =2;5—10 K =3;1—5 K =4;1 IR LA
il AR (KR s % oaa
Housing safety T=5
PR N o TR =1;1—5 K =2;5—10 %K =3;10—15 (K =4; 15 kL4
BERR . AT Py S e X 0 R=b15 K
Neighborhood relations t=5
SFIE o JAS A =NE . 41 /\\/:l; S /\":2;4. :3;H: ‘4\/\\/:4; P AN
ﬁ/%?yiﬁ@?ffg . B AL T 1 AT R 4_EZ:A4: ARAF i BNV =4 AR 2~ F-
Degree of equity in village development =5

SN =l 7 INFF=1. INFF=2. — =3, ST =4 AR5 N
HRMRAIRE e n AT A R 4_5%4& UARKRATF =2, — = 3; LB A = 45 E W A
Degree of openness of policy information =5
HAERE 2k INFERLIE = 15019 = 2w/ =3, K& =4, REAR I
_ HEKF e

Level of education Pl =5
W AR U 170 =1;1—5 Ji6=2;5—10 J7Jt=3;10—15 JiJi =
Income level RILFEFA 4; 15 Al k=5

ey 2R =1, — 29, — 2=
AR R HR 1.333 hm* LA R =1;1.333—2.667 hm” =2;2.667—4.000 hm

Productive resources

3,;4.000—5.333 hm? =4;5.333—6.667 hm*=5

FHAAR R S B E R E SO 5T 2022 45 1 AERF I EZ AT RE T I 10d /)R, H9E 1

PARTAE R BT, BBR R 2B B )

5, T 2022 4F 7 H 347 030 10d A IE 208 2, & i n) 35

210 B3, IBCA RIS 207 63 (3 3) , MBS A RN 98% ., A FHHLA P45 428 1 | [nNCA A n] 46450 7 i i P

FEALE 48.4% , 207 3 VA AR IR GETH A ik 4 Fon A AREAR 0 A B P4  JEAC I = A RO
DAy B R T 2 S0 ) R P AR 2 L | AR A0F 5 7 300 20 A i 7] 36 19 A5 A E AT KL 9. Cronbach s alpha

ZHOEF] 0.66,KMO {H24 0.72, Bartlett BRIEAREH 1 P EHN 0.000, 3% W I 48 b 5 A7 I 704
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Table 3 The collection of questionnaires by the village group of village A

R/ PP eI 1% hi /%
Village group Number of households Number of questionnaires collected Percentage
% 1 /N Group 1 39 22 56.40
%52 /N Group 2 81 44 54.30
%5 3 /A Group 3 32 17 53.10
%5 4 /N Group 4 39 10 25.60
%5 5 /A Group 5 71 35 49.30
%5 6 /N Group 6 18 8 44.40
5% 7 /N Group 7 26 17 65.40
%5 8 /N Group 8 25 15 60.00
%59 /A Group 9 21 4 19.10
%510 /N4 Group 10 23 18 78.30
%5 11 /NA Group 11 17 4 23.50
%512 /N4 Group 12 35 15 42.90
&1 Totals 428 207 48.40

2.3 [EZA R F AR AR AL EE 5 R ok U

5 HARE SRR AR EE v, 5 A SCHE RS AR o il i A D7 kR AR sod s Al 1 — e i B0 1575
AR R8T InVEST BRI (3R 5) . A UUHERE 0 XGETHE SR A R WT skl 2y 5 445
A IRMAREN S AT AR 1 25 20 PFIME, AW S Bl 3 2 T 8 — e pess
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Table 4 Descriptive statistics of basic characteristics of samples
ARG bR JE Ak Wi i /%
Basic indicators Properties Quantities Percentage
5 5 119 57.5
Genders E’s 88 42.5
I B 18 % K UIF 0.0
Age groups 19—28 % 3.9
29—40 % 23 11.1
41—60 % 114 30.0
61 % &Ll 62 55.1
ZYERE /N 82 46.5
Level of education FoIlel 86 39.6
SV R 26 12.6
KE 9 4.3
REEAFE KL 4 1.9
Al 28 alife 14 6.8
Type of occupation oA 193 93.2
FREETIJAEUA 1 AT 45 21.7
Average annual household income 1—5 717G 92 44.4
5J1—10 Jit 31 15.0
10 I—15 it 24 11.6
15 J5ocbh I 15 7.3

®5 BRAESEUERTERERITSRE

Table 5 Calculation methodology and scoring criteria for indicators of natural ecological well-being

BT AR X febrfiiid Wi

Indicators Formulas Meanings Description of indicators Scoring criteria

T 5 oy VR-R NIR WL £LAM B BE R M 2000 W R A e vk T3P0, 72.940%—73.830% = 1;
Vegetation cover "NIR+R W, AT = S 8 B A4 73.830%—74.700% =2

N
Habitat quality

KU HETR

Water conservation

W1 B 55

Carbon sequestration

R SE

Soil retention

Q =Hx

)]

AET,,
v,=(1-—2) P,
P

x

€07 Capore Cretont
CotC

dead

SEDRET, = RKLS,-RUSLE +E,

QMELHFI IR j T
Wk o B4 BT AR 4G B
R MR IR A2k BT H
JiED AL ORI R j T
b« 1A SR AL | AR
HRIEH, R 0.5,z (RFH—1k
W B R B BROA M, D
2504

Y AL R S B e ;A S
Jex b HAE K ART O &
MRS B j bR BT «
RSP s P A i ST
C o MBI A € H i |
LR | C 0, I T
Behl 5, C 0 b IR,
Cgead WIET WA 1L,

i fRRHL B HHA% ; SEDRET, & /%
A HEOR R B RKLS W 7
88 2 B RUSLE, 1 92 b £
HER i B RERE R &,

IRGE TSR S K K, R
A SR E

ST BRI 2
ERERX A A, RAF
AR SRR K IR L A
iR PN

KURHR N A 2R KA
[ERp Iy R NG
WA EAESREMAEM S
BT el

A A Y 2 R DR A
IR BEE R,

e LSRR R KA D) T 44 1
ML ST RISy S A 2R
PRAP RIS RGRE , 0 3
A= RE X 25 K

74.700%—76.450% =3 ;
76.450%—76.830% =4
76.830%—71.970% =5

0.9442 DI F=1;
0.9442—0.9687=2;
0.9687—0.9807=3;
0.9807—0.9869=4;
0.9869—0.9920=35

959.378 mm—961.563 mm=1;
961.563 mm—1087.193 mm=2;
1087.193 mm—1144.000 mm=3;
1144.000 mm—1193.159 mm=4;
1193.159 mm—1237.949 mm=5

321021 F=1;

321.022 1—321.880 t=2;
321.880 1—322.261 1=3;
322.261 1—322.501 t=4;
322.501 1—322.955 t=5

15110.538 +—15430.403 t=1;
15430.403 +—16412.846 t=2;
16412.846 t—17806.543 t=3;
17806.543 t—19657.191 t=4;
19657.191 +—20936.652 t=5
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I AR A (A
2.4 EZRAFE XSS 8T

AT A A R RRT BN A AR AR KT ARG A8 FHZR A PR VA X+ DX Mk 1) 45 4 B E A 7 R A
P, AT

Szfj@sj (1)
ﬁ$§%ﬁ@ﬁ%ﬁ%ﬁ%mﬁ%%ﬁ&ﬁgﬁ%@m%%m%ﬁ%ﬁﬁﬁﬁﬂiﬁﬁiﬁﬁjﬁﬁﬁ
HEAG R

ARBIFFE I 1 25 5 PP A TSR RIS, T30S 2 Ak DA HE 25 208 B2 1 843, I T ORI s 0 12 A
A BN R 2 2R 50 A AL /KPR SR A AR AE A 5053400 53 DAy g R =45 2, LR B3 B A 51 A L
BRI BN 9 XA A K
2.5 FREUHRE

WS PR B BEAE A & BE A Rt _E b — 2 3R WAL - A A R G A A AR ML, T B3 =3 (9 fie 1 sl 29
HAN RORPIEATFVN SO DIRRREE . S8 MRS AR & VMR EE D (TR S D % JR
MRS A HI 53 S D B P 5 70 PTG 4RI (3R 6) o HARANT .
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Table 6 The coupling coordination relationship between social-ecological well-being and development levels

M4 R HLA U D HAR R R D RS
Type of coupling coordination  Coupling coordination Relative degree of Coupling coordinated
development development features
DAY 0.8<D<1 0< 1<0.8 RER D, BSR4 SR X IS
Coordination type 0.8<u<1.6 RGN DM, o KT M R R
1.6<u RGE EPMR S 2 B AR A S
A 0.6<D<0.8 0<1<0.8 REGES , ARAESRHL 5
Friction type 0.8<u<1.6 REBORIE G, —H B KT R
1.6<u RGEZEBES AR T mIE)E
Fhpia 0.3<D<0.6 0<u<0.8 REHEPL, AR SRS
Antagonism type 0.8<u<1.6 RGP, ZH AWK R
1.6<u R o /| W AR 20 Y | R 13 =
PR 0<D<0.3 O<uw <0.8 RYTHEIT , AR DAL 5
Dissonance type 0.8<u<1.6 RGP, KT K R
1.6<u ARG ER AL TR

U, xU,
C=2x[—" (2)
(U,+0;)
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T=al,+bU, (3)
D=./CxT (4)

A, ¢ G BE, U MU, 300 AR A SR AL AL S B AR MR 2R A, D R G UR IR, T it
DEARALAN RS ARAL RGEIIZR G PMATE R, HE SR TR AL AN [ 98 A2 AR AR ELARAT, SE AT RA U DT
KR HERH , N AT P2 R E 2 KT AR AOALEE, B @ =6 =0.5, LA, 32 HIAR S 22 SRR JBE () HAI BT
A AR SRR AL S 2 2P ARAL 2 ] R X R K- 28 5 . S8 A CRITE ™ AR BTFE Y 0.8<u< 1.6 I,
AT KK 2 <08 I, FARARSARAEARRI A S 5 25 1.6< w N AR TERAL A A . BARA
K.
pn=U,/U, (5)
2.6 R
JRAD SIS AT 32 BN T4 78 ZR 8 A S A ELXE L S B 25 1 R 48 2 1) 19 S IR DR 2, AR TR OG0
FRNE G370 ST 3 B S S 2 WL I e 2R e ) 2 BRI PR 3R R 22 SV o TR, AR5 MK € T
GPATIE AL S UL A AR AR AL A TR RS W 2 IR AR G DR A ST P AT A DA, TR ST
FRA R KB N 2 . SRR bR 5 ORI HE & %530 3 R84 0<€<0.35 KR K
HRREHESS ,0.35<€<0.70 F/R PAFCIRRLRE ,0.70<6 < 1 IR RHRFLAL SR, IR GG BETH AU
1 & Min, Min, [ X'y, — X', | + pMax, Max, | X', - X', |
€= 7,2; X'y = X', |+ pMax, Max; | X'y, - X', |
X'=(X;) / (X;) (7)
o, EARRIKRAOIIREL ; X' FoRH j i RN 23 (EARAL BB FP SURE, BIAE S 28 5F Ak 5 A AR A Ak
(O E DRI EL X7 DR 5 j A R/IN LA I R AE e S KL, BRIV 2 2 B A DA R AG AR R R P s 19
BB s p R BRI, M 0.5,

3 RS

(6)

3.1 S EAaLZS B4y 8T

A WA TEARAE A TR AR A 23 (] 401 R i 3 25 S (181 2) o FEBERNA TG PRy T, 45 B RN AR AR
T BEUR  FCAS B (R 17 O, R A 25 T A1 sy 52 300 0 0 A v 1 7 P AR A i # JLh 5 5 /N A (B e i,
0.204 ,/F 4 A FEFTGATEIRSS HoLs , LA 45k e 35 1 F ik 14 it 2 150 R O ) AR 1 R R AR EGRE 7, 56 11 WIS
AN ATHE AR 0.092, B T b3 B ARE | 18 B AR AR 95 22 , HLBERINR b g B B AR T At /N, e 7
I, £ /N AMEERA W 255 FER T, 50 R/ANF537E 0.041 247, E 2 o485 3.4.7 9 A
RN R , 555 ISR 11 A RN 22 18 DA 43 A%, 43900 0.037 F110.035, Horp 45 5
B/ N IR FR T SR A 2 1 2SR A RIS ) 2 SR IR 51235 565 11 A R/ 2 il
M PR B s 5N D ARG B0, /N TR 25 5 32 B BT A e SR B A SRR, FEAE S G R
o DAAR L OC R VR R e bR, P A 4 B RN A e, o 0.023, FEIESE S TSI A By
167,55 1RSS4 B RVNAAS e h 0.135, 58 6 R R/NEAS A3 e, IR 0.072, TEZRBELTT 710, A K NS
WA IKF-22 5 18 2, SR b /N 28 5 A R s AR, T R R A R v L AR 7 A RINALAR Ay e, AR R
0.110, f3 A/ NH B ES 5 41,4 0.070,

AME A WA SAT AR AR R R 22 5 s A n &l 3 Fis , R R B, ittt s 4 5 fa ik
FLREEE 1 FIER SRR/, S AT mab s 2.3 .4.7.8 .10 K ER/NH, FEE P LER HBATE RS b
OB, R B Ry A 1) S KA o TTER 6.9 11 12 A R /INAH U] PRI b A A 5 i Zx by | S 38 AN | 3 6 A
FEAT SRR B [l R
3.2 ARAESEALZS B T8

AR A B H AR SR ACTH R (B 4) . TEAERE 56 7T, A B ARSI F &, 1 M2 A0 Dbk

http ; //www.ecologica.cn



12 4 Wil 4 E RO DX 2 55 A 25 b 23 DR A Db 0 B AT —— AR L [ 52 Bl A A DA ) 5167

S Y & 5
[ 0.042—0.044

771 0.038—0.042
[7770.035—0.038

TR A 154> ‘ :
I 0.026—0.029

[ 0.021—0.026
[ 0.020—0.021

gmm%ﬁ%ﬁ :
B 0.140—0.204

777 0.109—0.140
[ 0.092—0.109

ERST3) .
[iRP 3 LI HY B HERR 2 FIEL ARG
I 0.020—0.023 B 0.119—0.135 I 0.093—0.110
[ 0.012—0.020 [ 0.100—0.119 [ 0.080—0.093
[ 0012 [ 10.072—0.100 [7710.070—0.080

0 2km
L

B2 AMHSEFEENERTERZESE

Fig.2 Spatial distribution of socio-economic well-being index in village A
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Fig.4 Spatial distribution of natural ecological well-being index in village A
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Table 7 Coordination of socio-economic well-being and natural ecological well-being coupling in the village group

i U 2 A BRI RS AR AL rLe T AL G P L AR A R
Type ‘of c.oupling Village group Natural eco}ogical Socio-ecor}omic Degree o'f co'upling Relative degree
coordination well-being well-being coordination of development
R 1/ 0.961 0.482 0.995 1.993
Coordination type 2 /Nl 0.690 0.447 0.828 1.543
%3 /M4 0.827 0.429 0.841 1.928
%5/ 0.588 0.460 0.802 1.279
557 /N 0.724 0.442 0.833 1.636
JE R 55 4 /0l 0.703 0.420 0.774 1.674
Friction type 8 /N 0.613 0.424 0.745 1.445
%9 /NH 0.582 0.397 0.661 1.466
EGELEY 5510 /Ml 0.366 0.430 0.598 0.851
Antagonism type 11 /hd 0.679 0.350 0.442 1.939
ES 56 /N 0.611 0.343 0.270 1.782
Dissonance type %12 /A 0.219 0.393 0.246 0.557
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Fig.5 Spatial distribution of natural ecological well-being levels
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