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Abstract: Marine national parks, integral to the marine protected area system, play a vital role in safeguarding marine
biodiversity and in conserving and restoring marine ecosystems. During the establishment of national parks, stringent
ecological conservation measures have inevitably constrained resource use by local residents, exacerbating the tension
between ecological preservation and community development. Achieving harmonious development between community
livelihoods and ecological conservation within national parks is an urgent priority in their construction. Based on the
characteristics of the Changdao National Park creation area, this paper establishes an evaluation index system and
objectively assesses the value of ecosystem services and the level of residents’ livelihood capitals in the Changdao National
Park creation area. Also uses the coupling coordination degree model to quantitatively analyze the interplay between
residents’ livelihoods and ecosystem services and uses correlation analysis to explore the influencing factors of the
coordinated development of livelihoods and ecosystem services. The results show that: (1) There are significant differences
in the livelihood capital scores among different types of residents. The livelihood capital value of the part-time fishery is the
highest, followed by the tourism-oriented, the worker-oriented ranks third, and is fishery-oriented at the lowest level; (2)
The total value of ecosystem services varies among villages within the research area. The ecosystem service value of villages
inhabited by part-time fishery and fishery-oriented’s residents is significantly higher than other types of villages; (3) In the
coupling coordination relationship between livelihood and supply services, the part-time fishery has reached a coordinated
development level, whereas fishery-oriented, worker-oriented, and tourism-oriented are generally at the levels of severe and
moderate imbalance; (4) In the coupling coordination relationship between livelihood and cultural services, the fishery-
oriented is at the level of imbalance, while the part-time fishery, tourism-oriented, and worker-oriented are all at the level
of coordination; (5) In the coupling coordination relationship between livelihood and regulation services, fishery-oriented,
part-time fishery, and worker-oriented are at the level of imbalance, while the tourism-oriented reaches the level of
coordinated development. In light of the findings, it proposes coordinated development pathways for ecosystem services and
livelihoods, targeting residents of different livelihood types of the Changdao National Park creation area. This approach is
designed to address the existing conflict between ecological preservation and the socio-economic advancement of the
community within the Changdao National Park, aimed to foster a harmonious balance between these two critical objectives,

thereby achieving harmonious development between humans and nature within the national park.

Key Words: marine type national park; ecosystem services; the livelihood of community residents; coupling coordination
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Table 2 Evaluation index system of livelihood capital of community residents in Changdao National Park Creation Area
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Table 3 Valuation methods of ecosystem services
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Table 4 Classification criteria for coupling coordination level
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[0.9—1.0) PRI 10 F<0.8 PRI R A2 RGUMR 55 R AT T A 1T R
0.8<F<1.2 PRI B ) 25 K Je 2
F=12 PP R S RGMR 55 KRG T AT R e

F AN R FEE Relative development degree

3 HRERETEESRZRERSHBEXEIN

3.1 AR AT

St A R RIS RA T BEARER B 45 43 22 30K Mol ol AL & RA TS A B, il 32 S AR R
JRW, 55 TESARMGIEE = (F£5), AREARD Wl ol R 3 58 f5 R R Ol £ 585 R 3R T AR5
5394k T 0.087—0.131 F1 0.048—0.143 Z 1] ; 55 T. 3 T AUE B [ AR ARG 43 e AIK, 4 0.021, Ff 45 T. 3 54
JERKZIMES TEH, JLF AN A= 1E 3, P BgAs o ol 3elk 595 B 15 5350 7 T 0.179—
0.184 7 8], 1541 feiy , i 45 T 3 S i RASMUA 0.123, J7 HAE T3l el 8 s R AR A afls K=&
b g A B N (E BT () 25 ) | R A iR I 48 78 it , AR TR AR vy, AN R A T, ol
Felv A e 3 SRV S5 T3 SRR RS AR AT, 404 T 0.122—0.138 Z ], il £ AR RZHE
T 3 A AIG , N ) AT A 5K, A Al AR D T, A iftoll, 3 5 70 s BRI 4 il 9 AR A9 0 0 3 (IR T L AR 2R AL s
B, ol e lh Y e RAS A d5c =i, 0 AR T 0.161—0.173 2 [R], 53 J PRI 47 8 A A5 F M 55 BUR 520, 2 5 ik i
2B R R A2 B 2 1) 4 AR R 5 BOR #ME2 | A eIl el R FAR U 32 580 R A Al e AR i S 4 v,
AN ST IX 25 B R R 45 TR AU R TR IR AR K, R B S Al A & Tl £ AR
R, #ES AT, B RAE SR A 73 25 SRR il 3 20 8 RAS v fie e, R 0.237 A il 3 578 i (R A5
SR, 73 A T 0.057—0.100 Z 0], FHIREE & R el AER AR, St H SN R 1 K% 3o ik i 5 4=
A7 AZ BUR BCR R 7 BE R P AL S AR B W2 7t

x5 KBERAEUBRRARBRETENENER

Table 5 Evaluation results of the livelihood capital of community residents in Changdao National Park Creation Area

TN TEFH ; - i i 3 5
_— il 55 F iR il L
AR . . Worker- . Tourism-
] Fishery-oriented . Part-time fishery X
Capital type oriented oriented
JERE AR /NRIL LI iy B A PRk e
HARBEA
. 0.143 0.048 0.087 0.021 0.131 0.087 0.060
Natural capital
ke
%Jﬁ.}‘l]& . 0.083 0.081 0.103 0.123 0.184 0.179 0.141
Physical captial
w
AT . 0.079 0.098 0.118 0.122 0.120 0.131 0.138
Manpower capital
EAN S
q‘—ﬁﬂ,ZIS . 0.060 0.102 0.105 0.120 0.161 0.173 0.135
Financial capital
H“Z.:J\ﬁ:. 0.057 0.092 0.100 0.172 0.178 0.180 0.237
Social capital
A
YR 0.086 0.095 0.113 0.131 0.163 0.176 0.150

Total livelihood capital
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3.2 BB RGMWS M EITAS

It A S R GRS MRS Tk T AR A AVE A S R GRS M E (3£ 6) , ol Il BRI ol 3= 5 A
J& RTTERS 5 W AR S R G HE L I 55 0 (8 25 v TR RV o e mg B WU B 85, O 19855.34 J170/a, HIE
IR B R 6046.58 70/ a, AETARTRAR, } 1188.69 J7IT/a, JE /22 5 il 5 2 J5E PRS2 45 A5 R b R VAR 235 40 | v AR
J5 AN I g PR AR VSl T R A, A0 DL AR 7 R ) B G o BRI | VA R 2 v S A i
S5 E ;7 INER S AT A AR R 5 IR LR T 7K SR B AT, b v ™= b (58 8 5 TR AN 4 A T FRpR
Ho, AR FART A S R G FE R PRI KRS TR IR /N | R ELUEY , S A ™ i
B, HAERRSS B A5 =00 5 ILTTAT SR A WER RN LR ARG RIS A b T FR IS 85 /0 | il b R i
SRRV SR A A e S S (A B, R PR Bl AR S R S D RE RIS, A A R GRS A

*6 ENEESRGEREZME
Table 6 Ecosystem Service Value of Each Village

ERRBIRE HEB RGNS M B Ecosystem service value/ (1 7T/a)

Ecosystem service Jer IIVER B /ML 1Ly PR T PELI; A

e g5 PRI 695.38 4506.00 957.22 153.57 1307.99 11603.00 87.06
Supply service RARA 162.54 365.73 302.34 65.02 282.82 5685.88 26.01
AR 77.94 11.39 15.78 25.51 10.86 19.80 26.85

FEH 2 6.24 14.05 11.61 2.50 10.86 218.43 1.00

T RSF [ 7 ek 720.33 256.89 297.13 503.32 200.84 630.45 124.89
Adjustment service FHCAR 2228.20 396.94 459.12 1996.95 539.96 973.86 198.86
0 R 65.15 52.36 72.54 117.28 9.08 91.02 123.42

VAT B R 2.93 2.23 0.87 8.02 14.64 18.00 6.69

I 5 3 e i 21.90 34.51 9.11 23.74 33.81 51.60 9.46

15 KEAk 0.71 1.16 0.50 0.67 0.72 1.34 0.19

T FE KR 1305.86 271.71 334.27 512.84 257.90 408.57 452.63

AR S5 BIRME 380.75 121.01 139.82 185.32 79.10 160.48 129.32
Cultural service ALHE 6.57 12.60 9.23 9.41 3.02 22.90 2.31
A3t Total 5674.49 6046.58 2609.54 3604.14 2751.60 19885.34  1188.69

33 #XERAEITSASRERS WA CR

A KB EFR AR X ERAETTEAAKCEIAES RS NRSE, & B G P iz A 7 1153
KB E R AR X ERAETT S5 ES REMEL RS SCRIRSS T IRS MFEE BE(C) , C BRI — % M B4R
FH 3 Ry s AR A T A0 8 T AR TS =R IS5 IR A UM BE (D) RGP R B2 B e et i R AR 1
5B ARG MRS WL R, s A 9 TR AR R (F) AW S RGNS 5 AT 2 R A A
X B RAEL
331 tHIXERATHS AL RS FR G PhEOC R

MAE TR R 55 S PR DC RO E (2 7) | il el 8 5 4625 il 55 R0 & PR B 8 i 1 55 TR S AR
il A I ool el Bk B PR & R KSE  Ab TR U A R AF U B B, A el R 5 TR
TR e T AU ok Ak R R ROKOT, ARl 2 R IR gG IR 55 R R IS T AT R ANV AT
AU AT RAE T 5 145 IR 55 (B MR BE AR 25 A TR A%, 2359128 0.130,0.169 , 4k F 7™ 5 25 K7 5 /N L
KR 0.251, 4bF R BESL TR o X =ANFTE I R R AR T LA K SR AR AR N 3, BRI AR TR R
Weks ARSI R TR BE B R, R 3 AR T S A4 IR 55 BURR G PR E EE Oy 0.215, Ak T b 2R R K F
% TR SR SHLS IR SS R A PR EE N 0.149  AbF ™ F AR JH/K- . ikl £ S AR 55 T £ S Ly ik
% KRBT AT R TR PR WS BT HEA T 10 A6 7= 2800 shv (SR R UR ) BT AR/, T VI 5
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GEIRIN B R B T IR TR AR, (A 20 R 55 O (B BRI, il Sl B v | 25 iR 55 % g TR) 20 1
At R, Hotlb Aol B B AR & UK P fe i, BRAT WA 0.631 i FI0) 2 K- s B BRI 0.840,
IRE RAFOIE A, Sl B e R AE TR IR Z A, X 1 AR BT ISORL SO AR BE A, 2R 2 3R 55 4 B R4
Jy—Jr i, fE RGE i 2 SR AR AT R R SAESRTI A NLES G 0 T MRS R BT 2 53R
A5

*7 KBERQEHGZERHRERETSHEARSHBEHALRER
Table 7 The coupled and coordinated development of livelihoods and supply services for residents of Changdao National Park Creation Area

A TMEEE (D)  AHXT R RREE(F)
Coupling Relative

Pk

Coordination

- DR R R e A

Coupling coordinated

CIES]
Livelihood type

FEAKT
Sample village

FEE(C)

Coupling degree coordination development

degree degree level development type
ﬁ:ﬁ%iif 4 de: 0.697 0.169 0.22 TR ;% }95 ﬂﬂj ff;%% &
TNV 0.366 0.130 0.37 e R ’;i g f;@gi% %
ANR 0.605 0.251 0.55 PSR ;gggjﬁﬁ;&%k
Eﬁi{?im B 0.795 0.631 0.97 WL g%gjﬁ fiﬂ%% %
T B4R 0.899 0.840 1.13 RLAF b ;gz}f ;ﬁ;%% E
iﬁﬁfﬁ:ﬁme 4 1 0.319 0.215 2.83 PRz R ;E :ff ;ﬁ;};%k
iiiiite d LA} 0.258 0.149 7.11 T 2R ’;gﬁg‘; ;J_EJ ;@f%% %

3.3.2 A XKE ARG ORI ARG PR SC R

MR- SO 55 Rl 5 UM O R R (3R 8) , il Aol B RAR 35 35 20k SCA IR 55 4B B g, e A il
Folk BRI iR RS SO IR S5 B B 2 Al R 55 TR A, il 32 5 R4 TR H K
FLCHOR 55 4 e i T AR T A g, /IR A2 i 5 SO IR 55 B 5 Db RRE B A, 9 0.116, 4b 7™ B I 7K
5 AINMR S R 0,185, b F 7 E TR s AL FEART A 0.417 A F WG R R K- ol el 2L b | B A i it

®8 KRERAEUER#RERETEXURSHBSMARRER

Table 8 The coupled and coordinated development of livelihoods and Cultural Services for Residents of Changdao National Park Creation Area

WG (D) MRS R REE (F) e S TR
A2 FEAKT AR (C) Coupling Relative Cﬁ} Ljfﬂ(?: i'% Dljr_j} lﬁ]k?ﬁil
Livelihood type Sample village Coupling degree coordination development coramation oupime coordmatec
level development type
degree degree
el £ 5 A S e g s Wilfe 2% I SC AR I 55 &
Fishery-oriented JuE 0.454 0.417 3.28 Wil 24 R T
e gy ER MR % %
VR B 0.402 0.185 8.44 fa S| R TR
s J 2R SO IR 55 Kk
NEL i i
/NI 0.340 0.116 6.05 JER I VR T
il el A S , . LIETINEBE &
Part-time fishery A 0.810 0.631 0.96 BN VLT
. WG I SR IR 55 K
BN
(120 0.797 0.711 0.83 R VE LA T2 4
— : R S
Tourism-oriented % 0-876 0-813 112 R P SRR AR R
5T ESE S . 5 iy 98 S AR IR 55 K
Worker-oriented i 0.496 0.584 442 B JR EwTTAE TR R
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b T AL BB ARG PR E R 0.631, A T RIS . FEBLIATRE G B BE Dy 0.711, S G hia Ko, B
A 1 ol 3l 8 e RS AR Z R, | AR K S 00, Rt os R ik i 2878, S T AR 28 2R G SCAR IR 55 B AR PR 4
SR ESUDEAE B, T BUE TS SCIR IR 5 UR & R ) AP Rl 55 T e AR 5 SO IR G5 A & A
R 0.584 , A W K-, DRRAR EE /N Tl ek B Rk e 32 SRR R, SO SS Kk R T T A R
Jie e £ SR AT S SO IR S5 IR A PR B, o 0.813 353 AR -, SRR 55 & B R TR &
&, FRET RS ERATEFEE R AR & R ™=, A BT S8 SO R 55 19 & 3R, 48 I (B %
A8 NI g 2R K SCH R 55 i Ui & e
3.3.3  AEXJERAETHSIET RS AR A UMEOC R

MAETH-JE T IR S5 BRI A MRS ROk B (£ 9) Al 580 il el A 55 T 5 AR R TS50
MR 55 BRI A BE 25 S /N HLGHR A A T R K- A i I S S AL A S BT 5 R IR S5 RS B BEE R HL s
BT R EMEAT A PR R 0.678, Al £ TR /MR B AN 0.140, 40 F 5 R R IKE AN BR AT
4 0.162 40 T A2 B R JHKE s LR 0.255 , AL FRIR PREAK . ik el 8 v B BE R S 0.460, 4k F b
R, B BRI 0.353, A Tl G /K-, 55 T3 SR ILFTA Sy 0.288, 40 T BE R IRIKF- . BR
il e = AN PTG KRR T AT AR, EEFE RS E R AT ARSI K 15 5 R 1
VRS AR S5 (B i, L BB 10 A T Sl IR R 55 (R R FH AR EAIG , 2B 31 B AR /K S 5 R BE & 115 Al 55 (.
AR R TR T, DR st Ak T A R K, R IR S5 A SR R AR T R R L TR E A B A T R BT v
i by TR/ A B AR P A2 28 R G B L 38 7 AR S5 (B B AT, T BB 43T 3 P AR Hh A 25 i i il 1]
TSR AR g5 A, A AT S R iR SS SR B KRR

#9 KBERAEUNZERH#XERETSHATRSNBEMALZRER
Table 9 The coupled and coordinated development of livelihoods and regulation services for residents of Changdao National Park Creation Area

MEETEMERE (D) HIXT R IR (F)

PR G U e Je 2T

A2 FEAKT AR Coupling Relative . . ;
Lo . . - Coordination Coupling coordinated
Livelihood type Sample village Coupling degree coordination development
level development type
degree degree
ety £ 5 R . LN BRI & a
Fishery-oriented e 0.389 0.255 8.71 FIE QNG| TR T AR
. . J 2R A I IR 55 Kk
VEK B . . . I b i s
IR 0.409 0.140 9.59 f S| R
. BB R U I i 55 R
P BN e Lo
/MR 0.390 0.162 9.37 RS VR T
il el £ - S QISR EIREN . a
i 2 Hp )
Part-time fishery B 0.473 0.460 6.36 LR R
- S Wil < 18 5 R 55 K
i PR 0.462 0.353 5.56 Wil 2 4 R
i3 s il ; - rh g B 98 98 Y IR 55 &
N St
Tourismeoriented A6 0.390 0.678 1.15 R L WL T
N " o e 3 3 S .
FLERR LR 0.638 0.288 4.38 I (IR 5

JE T A R

Worker-oriented

4 MREBRVEEIN

4.1 WL

ASCE VA K B R AT A S R GRS MBS JE R AT AKE, ff B & U 8 BE AR b/ T
ERAETSAERSRGERS Z MM ECR, &5, FETO5E 4R K 8 B R A FE G XA X R RA 548
BRGNS K SRR, TFREE R OARFZEAE RA T A 4 22 530K, ol el B A 1138 A A
e, e B SRR IR, 55 TR SR I = Aeifolk AL FHARKE, BERA TR, H AR %
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AR WIBHEAR NTEAR SRR SRR BRI —E 25, ORI NS EA SSRGS M EE
AR, o g B A R 5, M 19855.34 J7 0/ a, HiROE /N B b 6046.58 T35 70/ a, FE VAR A%, H 1188.69 J7
J6/a; il el R AR il = SRR R AT e A TR AR S R SIS B B35 = T HAAZSAE . O mR AT
HAEBRGNRS WA TAEHICR I, A -4 IR 55 76 PR R B2 v ol el 5158 20 Uh il & oK, 4 T4
e MIRR R A DR Y B iR ol 3 A 45 T3 S RUVRIR Ui 35 S Ak b T o R AR K AR -3k
IR 55 #A PR B v A el 32 T B AL F 2 KT ol Helk B ki S A | 45 TR S RN F UK AR
TH-V895 MR 55 BORR G BIMA B2 v il e = T B GR B vh S PR e SR KR AR il 32 2 A il el #Y | 55 T A
o BRAG AT R A SR A T DR RDIRES , AR b 3 YA AE AN R AR B ) R JRPIR B, DR R it — 204 e
4.2 BRGNS SHEIXKE R AR & R
421 Al FFH

Al 3= T 50 i R A7 TE 55 30 1 SCA KPR B RE F B AR AR T ORI S5 1) @, A h S b4y 5 0
SCA AR 55 BRI G ZR T LT R T s 2 2 KT Rk 25 ik 55 & J e s T AR 1 & R, IR RN SCAR IR 55k Jé 1)
AT T AT R R U A il 32 5 80 RAE T S — | AR EE AL G il 3X — S AR IR, L5 IR 55 Hh gk
%, KA S IAEE A TR ARXE I TH S AR R GRS MR R R, X, Aol 32 5 50 J P o R % 48
W INRBEUE G AR O 1 R FRYE et 2 Gl AT 9EA IRk AT, —Jr i, BRI S Bk 7
RERGYIL, I A M iR TR R A5 BOR 5L, 38 2540 R i i 55 22 e Y AR TR ms , LAV I PE U W8 4 97 sh A B
RWEAAEA, FR S AETIRIE . FT IS IR PR, S el 23 el £k, W 5 | % R R4 , T B 1y 4T 368 K 5 B R
el it B B AR S AR P S AN S AT X 43 S B 45 S IR A ST AR A /MR SR RN LR
A5 A K R SO Tl 4 s P 2 5 R Z8 A4S T, B AR IR, BRI A TR, 59— T, AR i
b 3= R RS IR BIE geAeitnll i R BT, B2 im0 il 2 6% JR A TA T, 42 im0 97 A ek B, BT el s SR
WO A, 5 BRFS TSR A0 S Fl S50 T2 B2 i SRR R A2, 38 A0 s/ X6k B AR B8 5 B RS AR T, T
S T AR S R GRS DI RESRE T BTG ER
4.2.2 k3l A

ol el A e RAE TS LS IR SR S5 O R FEA AL T Wil BRI D K RRAS ) 145 ik 5 M i T4 3 A&
J& | R[] 25 BIMJRR S (el el 78 3 B AR TP 22 i 2 = TR TR I . BRI, AR ke #t Sk A Y b,
BEIATEAST M, —RUHE R ER FHEFREAR, ik m e K s R R S HETS 19 Tl 3t B | [ B 22 5843
RIS R G R FE 8 ) U R A RN TR ek D 3R B AR R HETS R T, BRI AL Y AT
B PETU MR WK S B ZA T E K ) & RS IR SR B — A A SR AR e S T,
B IR PR A R SR S R SRy . O RAVH B AR TR AR, ST AR 55 R, OB R AR
R AR BTH R, T R IR 2o R . P EIETEIRIFE S N 7RO A B GIR R S al % i
RARLS IRINIEE ARSI H , =258 AN MNE, #5r K S ER AR S REIAR X
PG L SRR e S W b 2R AR 2 AR B A v Jo 7 it ) ] P i v vl 7 it BEE I 5 R A R A 22 5%
Wes . DU I P A AT BE R R R SR L T R R 2S5 4, A R R T IR 55 A LSS B, Sk AR
JE R B AT, LB S 5 AT M AR
4.2.3 jiRiiFEFA

Jite e = AU A TS SO RS AT AR 55 O R A4k B UM A BRI S KRR (5 I 45 i 55 2 R Ak T
FERR, HALLS IR 55 & T TA TR R . ARk & R 5 SN B 7™ T L 500 R A B I A Tl 4]
XA AR I RS BB YI6e , PR T E A SO IR 55 7™ o A5 IR XOIURE ) SO Ak st ™ S AH SCA S BT IR T
K SCACTRE = o, TR A IR Mgl TR, X254 R SRR, TP R RS HF iR G 8l
DRI A ARG L FEAE RS 7 U s it A ll , i Aol R AT I it = i T &, 5 AR B X Y
R 55 T it Ui = i b, 3B AL T 3958 5 SRAH I B AT 2, B A S BT ARSI, A, K 5 1 R 28 el A A Xy
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TR AE EF- 15, R 2R IR 28 5 5 5 R Ui 42 7 T Bl AN IR 3R 0 R 25 AR B AE, IR e AR & B LH . sk H
AL +BURF + A+ E R BB Il 3 5 A FF R PR A 2008 AR, X H 2B a [ I As AR AT A
IF5 15 R DA R UR B R AR BB RAR B8 7™ B AR R A, ik i S AU A TR B IR T ek
AFRIE B IR EE LA R 55 ORI, SRTETR IR 220, A 55 T2, R SR Z R4 A= TSR ms | 4 e A AR 1, S8 mT
FREE R e i) RAETE IR
424 FTEFA

MASCHFR R AT LA th ATt 2R s A A TA T S A S RE WS b Ak, 5 TF%
U J ROEAR A T ACERAR , I AR TR B — | 2B T 5 25 iR 55 FJE 1 iR 55 AR & DR 34 4 T 25 KT, 5304k il
FABALTE R SR MR Y, HEERT 5 AETHE R, i, 55 T3 SRR RT3 Bt m ol e  IKE K B Fw
MLESTER, 45 G F B se i B RE KT DL R i g a3 BURNBCRTE T i S50 5 24X 2 5kl =l , n
MR IR 545 B B B B AL S TAE R A S R G SRR S SC B ; 2 5 B 5 (R e 2t H 1 IF
RAGE I A R GEVR T IR SS PRAR A8 PR RN A GRS A R i Ui i, FR I A S AR 2R, T 0 S B Y
ik 55418 .
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