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Abstract; Ecological security is a prerequisite for sustainable development in a region. Conducting research on ecological
security in national parks is of great significance in enhancing ecosystem services, promoting ecological protection, and
achieving high-quality socio-economic development. This study is based on the social and economic statistical data and field
survey data from 2010, 2015, 2020, 2021, and 2022, using the comprehensive weighting method combined with the expert
consultation method and entropy weight method, and referring to the Pressure-State-Response ( PSR) model. 24 indicators
was selected from six categories, including ecological conditions, ecological resources, disaster indicators, population
indicators, economic construction, and ecological maintenance, to establish an ecological security evaluation index system

and assess the ecological security of Wuyishan National Park and its administrative areas. The results show that: (1) The
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average ecological security index of Wuyishan National Park and its surrounding areas from 2010 to 2022 is 0.4616, showing
an upward trend year by year; (2) The ecological security index of Wuyishan National Park is the highest, with an annual
average of 0.5069, showing a gradual upward trend and an average annual increase of 1.01% ; Jianyang District has the
lowest ecological security index, with an annual average of only 0.4283, but its increase rate is significant, with an average
annual increase rate of 1.40% ; (3) The ecological security index of Wuyishan National Park, Wuyishan City, and Jianyang
District showed a significant and steady growth trend, while the growth of Yanshan County did not reach a significant level ,
while Guangze County and Shaowu City showed a non-significant downward fluctuation. In response to the above changes,
suggestions are made that Wuyishan National Park can enhance the ecological security of surrounding areas by strengthening
regional cooperation, and formulate targeted ecological development strategies based on the characteristics of the surrounding

areas of Wuyishan National Park to narrow the ecological security gap in the surrounding areas.

Key Words: Wuyishan National Park; PSR model; ecological security; entropy weight method
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Table 1 Distribution of Wuyishan National Park in various administrative regions
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Fig.1 Location of Wuyishan National Park

http ; //www.ecologica.cn/np

28°N

27°



4 B %X & W 14

RIFBWAE . B A L E A R A A A, ATOR I B R i g o, a3 LU SH ) 3 DX I iy A R PR B
R AT AR AE A S SR I 55 L AN OC 227 J& 1A 0, DRI, B 92 DX 8880010 A 25 22 4 W A7 100 1 43 b 2
ARSCAE S F NAFSE B SERD 1 0107  RRIEARF A X SE BRI 1, B0080 A0 T IR A 1, 48 bR e A Bl | 4wl
P SR ) SR AAR A5 2o M H bR, JE T PSR OBHY | 454 iR 1 SEBR AR SR 538 1048 B R i 4 B 5 0
DA TR R, R B 6 28 24 AR, 14 2 aaR 1 B 500 el SO o] i b DX A 28 e 0P e Ak &=
(%£2),
212 LZREMD

LRV T B A 280 ol i A R B0 L R0 A T, D il Sk s, i
L3 ISR = K YL 0 W 7118 0 /0 2 110 71 e 5 ER T R R 1 s

ATFGE i BT LU G A T R AR AR 2 A I 2 | GOMRCR SRy [ 8 el 4 B 0 A B
12 (i LK AR L RIRRA R & PR TAETT 43, R 10 Z3Hi Febn s SR B S T 5 Ak, 40 (H 8
2 AR AR I B R

(D) BRI A

5w B FEV AR AR

.= 0.0,
S, 0, § SSRGS 1, 0 | T AR R
(2) REHES M T
L £ T A b
S=fi a, S,

K, S ARIEE G T LM% 553 S N TER I oh 58 « & L HXXI TP E (B Z A n 8) sa,
R x B LRV A EEIE R E(H—E) .
2.1.3 ALk

FEAE F2 B RAR AR ARG AR A PP 0 G2 v i 2 5 M ke ff e BUERD, 28 DL ) — B IR A, o 3200
HEMX D RS R RGBT E R MBS S AT o BN 42 SRk, [l iz A T
BV R AR AL

WRGETH A AKX .

(1) BEEFEARTNE R, 2 R @ DA AR

(2) $EPRIYIH— AR AL B S5 BT b A BT AR A5 3 X

(3) HAFEIR L E Y,

Y. = Xij

y m
S ¥,
i=1

(4) TR j bR A A

e =—k; (Y, xInY,)

1
Ak = In(n)

(5) R BT -

> 0,72 el.-,-BOO

d=1-e
(6) RS IR AR A ALA .

http ; //www.ecologica.cn/np



2 4 R A R E GO0 B i DX A g A A AR AR Y 5

W, = 4

2 4,
j=1

214 ZERREE

B [ WA RIFR bt A= A8 22 A s i B2 B, EL B2 A DE AN 45 SR A T S ik 0 2 B A M 1) A A
BN RN TR AR B A R hR . A 18N 30 R 3R 5 400 B HIORR B A 9 S ), A S
F e/ M B R B WA E A5 BRART .

W, =W, x W/,z/z::l W X W,

A, WSS j NP SR S BCEAR, W, W, 20 5 AR PR 32 B AL B n AR ARECEE, W, AT
W, 035 n AN FRAREY 32 VA (A .
2.2 EREEIRIRRE MAE E
221 BdlEvriitk

TR S E R TR R EA R AR 1Y I (] 8 A5 2 B 3 SE 8 A (1 K AR A8 2 2 R B A, 9 ) 4 A )
F WX SOAE AR (BB /N AR 2 R R A

(1) IE [ 4845 .
X — Xy
A
(2) i m$a4s .
R ™
Yi =
X ax _xmin

ma:
A, vy, = min {x} o, = max {x;} ,m R § A TRPRREARSL
sism =i n

1 <n

222 BECGTE

S
Z= 2{ w; ¥’y
=

2 R B AR o SRR 5, MU BRI (LA 4
23 EAEEAA AT

T —TELME A4 HT Fdie/ — Tt A n AT A5 RS BT FLBO BH slope , 18I 4R A 4522 4
SERIRE AL, 550 AW AR R X 249 1 25 5 2 B Tl P26

n

n X g xiyi_(z xl)(i yi)

i=1 i=1

ix Y- (X )
T HE— PN A SRR SR F RS AR A AT B A, TR R BRI B
FE Y =

slope =

a = avg(y) — slope X avg(x)

~
y, = a + slope X x,

U=Y (-5
i=1
0=Y (0, -y)’
i=1
-2
F=Ux"
0

http ; //www.ecologica.cn/np



1 &

i, n RS U iR Q AT # y, A BUEE; 5, R n AR 5y, N5 « AR
3 HESHEEER

3.1 PUEHE

MR 2 WT LA U R 45 SRR W] BT AG AR AR O N 3 B R S5 R B AR BEE, 201

4 0.2589.0.1812 1 0.080:

9, H =T S A A Y 50% , o, NIVEE LR T 8 b, 10 AR bR i R M98 46

PR R IE mEAR, 1L 3 BHE bR E R A bl A 2 i RN R, B KB a B R E ¥4 P
W A 9% 4 FIAS B 58 32 AN B J5e 1K, 35924 00032, LY E [n) 484 , Xof [ 00 el 2B 28 22 45

R2 ESREEREENE

Table 2 Weight of ecological security indicator system

LR

FEMAL

WAL

SZAENE

Al FHA S L . : . Hehr Al
Type Subtype Index Sub_]('i(:tlv(‘: Objc'ctlve Lompre'henswe Direction
weight weight weight

R State HER&M AR RR/K i/ mm 0.0712 0.0055 0.0338 i

TP 0.0065 0.0046 0.0093 iE

AR C 0.0324 0.0219 0.0454 it

4 H R EUh 0.0485 0.0086 0.0349 iE

K AR R 0.0065 0.0015 0.0053 il

HEA TR PR 0.1812 0.0067 0.0593 iE

B T AR AR AR MRS B 0.0421 0.0176 0.0464 i

AR R B R AL 0.0065 0.0675 0.0357 iE

ZRTHEREL 0.0065 0.0170 0.0283 i

oA FH -+ 255 el 7 5 2% 0.0324 0.0971 0.0428 iE

2R EL 0.0065 0.0182 0.0185 iE

YRR 0.0065 0.0275 0.0509 iE

REFER AR R 2K AR 0.0162 0.0426 0.0283 il

ARG HL R A TR 0.0162 0.0034 0.0126 il

JE JJ Pressure PNEEiE UNEE; 0.2589 0.0159 0.1094 il

BRI A AL 0.0485 0.0104 0.0383 il

N TR b R 0.0485 0.0141 0.0447 il

LR LTI 0.0647 0.0276 0.0720 it

) Response  ZEZS4EH" PR 0.0809 0.0554 0.1142 iE

He M (BORAME) B4 0.0065 0.1109 0.0457 iE

B K 5 4 0.0032 0.0935 0.0297 iE

[ 0.0032 0.1819 0.0414 iE

BHIF I B AT 4 0.0032 0.0844 0.0282 iE

PR 0.0032 0.0664 0.0250 i

S A5 KSR AR T BT 206 AT 8 b i AT R 151027 38T O - 3 A SR BE = /K - 9 AR THT R IR ISR B, R 75 2 = FRAR R
B/ DX IBRTAR , AR R = BEAE R = (T AR B+ B AP T FR -+ b T R FIHG A At TR AR / DX TR AR, 25 SO B e 4 O P25 D, AR T+ 256 el
F R = (A M+ 25 IR / I BRTAIRR | 22 ) 22 AR VR B = 7 2 B ) = 5 JEE < 0.2+ P A AR AR ) 2 BT JEE < 0.2+ A R R GL BRI S AEE X 0.2+ W Tl 4
A 0.2+ 32 BUPII R 3 5 BE X 0.1+ (100~ RMIFE AGREE) x0.1, MR A 1 = HARY R R0 2 4R 3 L (Ze 4R IR W AR A B /4R 40
BRI ICK 32K 2 = BRRCR S A TR SRR, N V85 BE = P NI/ DX AR, N2 T oy bt = (A i DX A S 7 e T B+ 5% ) 285 > X 3l
TR IX AR ) / KRR, 200 85 = 4F GDP/ IXIRIAR, BE B A SR8 = S50 DX AR, 48 I I = 76 5 A LB 0 DT B ARl AR

I R R IR P AR I B9 B R EL AR

AR 2B A 45 SRR B TR 9 e O AR

5 X984, 73094 0.1109 ,0.0924

http ; //www.ecologica.cn/np

=

B A,

BT 01819, HUCON A M2 (BURAME) BT 4



2 4 R A R E GO0 B i DX A g A A AR AR Y 7

LA T FEM GRS G , 25 G A R R P SRR AR 0.1267, HOWIE M #EbR,
W N C1 35 BE N0 35 B AEE (405118 0.1080 .0.0711, —FH ta m 4545, b 3 WIS AR A E A fiE st T
SAE Y 30% , Ui ZEPE i) [ 5828 Bl A= 2522 4 8 52 M e R I i
3.2 AERLETHHMER
321 AEREERREEEENR

MERFRFE (£ 3),2010—2022 43R5 1 E 5220 el B 3 JA i b X9 2R 8 & 48 B8O WEZE A - B
2010 4F 1Y 0.4349 HEK % 2022 419 0.4878  AF-F- R IRIAR] T 1.01% , BRI A= 2 R ke b A 7t
Horp A BB YR e B I B R 2020—2021 4E 39K T 3.09% , 156 B I RE B 33X S b [X (%) A 2522
AROLME A W

£3 20102022 FRRUERLAEREANBRESZEFMRER

Table 3 Results of ecological security assessment of Mount Wuyi National Park and its surrounding areas from 2010 to 2022
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Fig.2 Spatial layout of ecological security index results
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Table 4 Change trend and F test of ecological security index in Wuyishan National Park and surrounding areas
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K 2020 4EAY 0.5277 , AF I IEIA S T 0.0148, 11 2010 4F 3 2015 4F A28 2528 2 15 BUE B R AU A 0.0007
T HE SR 0 b X A 25 22 AR AR Ak b 22 0 T TR 3R s M), 91 A e 4 1L BLAE 2022—2023 AR B4 5 A B3 2 A=
A EFEESE I F B | 0 S BOEE B AN L S8 EUE 2020—2022 44 T T FEE T B RS
SE, AWM, R R T L E N B S 25 A KA e, R R A S — IR R R
U, 78 1 58 AR DG BOR R TP SR A, 75 B R X AN R L X % i AT RE S i A S e e R ik R I F RS
R LT EEBA X, AT DA G S A A ORI AT R SR B 45 T — o B AR A AMEE ) DARG I A 28 O i B
PE X T HAt b DX U ] RASE I EREE A4 5 A, NSRS Wi A BB R TAE , P SRR R k3%

(3)2021 4%, 3R E E AR 5 — it E G AT | B R ZEAR PRI 5 [ 52 2 Bl (R4 A8 B, ST 48— =i 3K
M TAERR , SFEER AR R 2REL™ . REINERARIERE LG, Fd TTRmA T 2021 54 )H 3h A
PRI Gl TAE , A5 S50 BT AT IR B A7 A () 8, 16742 DX IR S R K], TP J T AR 445 B WA W 4
P HE R A X @S — R IE S, 15 2020—2021 4F | i85 11 Bz FLHB 3 8 10 4 X 230 5 1 4=
BRSBTS LR E TR, /T LA X SR i S2 it , A st 3 TR A2
BT, e TS % 2KF,
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W R B B TAE SO bR 2 — A SR T A A 2 e e B R A T B @ e A T B R i 7, )
U T AR B e 3, I 2 MU B TAR R 22— ek, IR R AR A R E SR T — 40 gy
LGN SR S a1 W) B BU 5 i €5 /N T[4 oo /e B 1 A NS R VAL 3 P /NI T e st 7o e A (N B NS
AN A [ SN Tl B A T AR B HR bRk R e

(5) B TR E AL VPN TAERIT R VF 238 0 T N 7 3 6 A [ 1l XA A6 285 22 4 R0 idE A 7 4
58, AR XHALE E B S B AR S R BTN T RS IS A T — o M R
BLEARBU 2 RRGRGL > ARSI 2, 05 2SO0 AT T AR S 210, IF 8 T8 2Ll
M5 B AE BE A Ge i TAERIBER Y A %t @ A S R BT S8 R AT T i BFsE o AR
FEEGMATA R 2 RIS AR XT3/, HL R B 5 T 1E X35 57 B RS K i/ D6 i F 5, BT LA n] LA
A X b Ay A TR L T R el B ] i IX A A A B B T PR AR A
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