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Abstract; [ Objective | The spatiotemporal changes of ecosystem service value (ESV) during the development
and construction of Meizhou Island (a ‘cultural’, ‘pilgrimage’, and ‘tourism’ island) during 2000—2020

were analyzed in order to provide a scientific reference for the formulation of land use planning and ecological

construction for the tourism area of the island. [ Methods | The global 30 m fine land cover dynamic

5 H#8 :2023-10-12 & @ B #3.2023-11-22

BEITUE : H K [ SRRl £ 100 B 05 40 T8 S H: B 1 135 1 0 5 % K EC L A8 8 A% 5 98 ML T 95 7 (31400318) 5 A a4 BT 51 S pE 10 B « A
T B A S G 55 M A L TV I i S A R AR WF ST LAVB N 5 47 (2020Y0089) 5 4 A48 BHELT STS 10 H “ A 22 & il 97 B 3T 38 Ji o7
HEBBEBARTT R S57R1EHET7(2021T3014)

E—1EH LR (2001, L (BUE) 4% #4448 N T N B 55 A= AR 5T )y 1] A 98 330 0 R4 3 B I WA 9T . Emaail: ohiweijia01 (@ gmail.com,

BEMES WA (1975—) (U mEE WAL 8%, TENFHREAB¥HIT . Email: lijun_fu@sina.com,



52 W YR 57 2 L BT b A AR AR U ) A 25 R e IR 55 0 (B IR s AR Ak 23 379

monitoring data covering Meizhou Island from 1985 to 2020 were used as the data source, and ArcGIS
technology was used to extract the land use data for 2000, 2005, 2010, 2015, and 2020 in the study area. The
land use changes on Meizhou Island during the recent 20 years was revealed through land use dynamics, land
use transfer matrix, and ecological contribution rate. The value equivalent method was used to estimate ESV
for Meizhou Island. [ Results] @O From 2000—2020, the land use types on Meizhou Island were mainly
construction land and cultivated land. Land use area changes were mainly manifested as increases in
construction land and wetland, and decreases in cultivated land and forest land. The land use transfer was
reflected in the mutual flow among forest land-cultivated land-construction land-water area, and the
encroachment of construction land on cultivated land and forest land; @ During the study period, the ESV of
Meizhou Island decreased by 12.526 9 million yuan, of which forest land and cultivated land were the main
contributing factors of ESV for Meizhou Island. The increases of wetland and water area were the main
influencing factors of the increase of ESV; @ The values of each individual ecosystem service function
followed the order of regulation service > support service >>supply service > cultural service; @ The spatial
distribution of ESV showed a pattern of ‘lower in the middle and higher on the periphery’, and the
distribution of high value areas overlapped highly with that of forest land. Low ESV areas were concentrated
in the construction land. [ Conclusion ] Forest and cultivated land were the main contributors of ESV on
Meizhou Island. Regulation service contributed the most to ESV. Therefore, during the development and
construction process, we should increase the utilization efficiency of construction land and strengthen the
protection of forest land and cultivated land.

Keywords: ecosystem service value; land use; value equivalent method; spatiotemporal variation; Meizhou Island
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Table 1 Ecosystem service equivalent value of different

land use type in Meizhou Island
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Table 2 Ecosystem service value coefficients of different land use types in Meizhou Island JC/hm*
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Table 3 Land use change dynamic attitude of Meizhou Island from 2000 to 2020
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Table 4 Land use type transfer matrix in Meizhou Island from 2000 to 2020 hm*
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Table 5 Ecosystem service value (EVI) of different land use types in Meizhou Island from 2000 to 2020

i ) 2000 4F EVI 2005 4F EVI 2010 4F EVI 2015 4 EVI 2020 4F EVI
e BAE/ o6 B/ BUE/ e Wl Y% BE/Ton Wfl/ % BdE/ ot Bl v BUE/ e Wi/ %
B 2 226.94 33.35 2 015.00 31.72 1.937.00 30.92 1 831.50 30.64 1782.69 32.86
i 3 231.60 48.39 3108.85 48.95 3072.45 49.05 2 871.74 48.05 2 342.92 43.19
O 5.14 0.08 5.64 0.09 5.64 0.09 7.00 0.12 7.00 0.13
1 4 272.84 4.09 270.54 4,26 276.96 4.42 279.03 4.67 304.72 5.62
K8 941.15 14.09 951.67 14.98 972.15 15.52 987.66 16.52 987.66 18.21
Mt 6 677.67  100.00 6351.71  100.00 6 264.22  100.00 5976.93  100.00 5424.98  100.00
3.22 B BAEERAXZRAISNALR 1A 55 5 WS MR /N, B N TCVLIR . HUA AR R 2R AR

A MIEAX G AR A RTUERRER S N E
(£ 6), HR 6 mIH, BN TR S S RGNS
T AE 0 M AELAR IR A - 98757 IR 55 = S 3 MR 55 = i 45 IR 55
>3O AR SS  T ARS5 LB B e L iR B T 22 326.23 1
TG AN TEM 5 AL ESV RS 72,73 %0 . Ak ML A RY IR
% BESV ik #] 19 469.69 J7ot. R % SCILR
55 R T IR 55 FVL 25 I 55 AE A I 5T 40 18] N 2 5T R
A Fr R T IR S5 M H 2R R L 20 a SRR R RE T
864.49 J1JT , s BUR M By A= 78 R G855 S (B s 2D
MEZERER,

BT 20 a B b AR A 02D B A 5 R R AE
PN E ARG . T SO 25 R 55t 18 L 04X 9 4.56 %6 . T

TR W 1 T T o0 7 VR I S B R A T 4R b AR
TR T A R R Y K 2 L M K Aok R AR
Sy P A6 FHOK 25k A S ALK L B Y K 8RN 18 1 T
B BE R — PR L0808 1 /K 06 U5 J e ) 5, BRI
ESV A8 4, f5e R 0 2 A 5 IR 55 L b T 302,75 7
TG, A ALK — 24,75 % 32 B 22 B Hb | bR v B 2D
AT FH b 00 A (A 52 . ) R b bRt T AR
A B R A R SR AR IR R AR W) 2 R T A AR
= H MRS N E T REREAR, 45 S R iRk 5 20 a ]380
T 292,41 F1 o0, SCARIR 55 fh 35 2 S WA A, A7
ARH K B R, SRR R R R A S R ) T 2
R A5 Ak A S AR — B

R6 2000—2020 FEMBBEBMESRERSNE
Table 6 Single ecosystem service value of Meizhou Island from 2000 to 2020

EB RGBS Yihg ESV/Jit Ak /T o AR/ %
— A TR 2000 2005 2010 2015 2020 2000—2020

=R/ 672.46 611.68 589.60 557.70 537.63 —134.83 —20.05
2 T J L A= 236.82 220.11 214.31 202.00 183.81 —53.01 —22.38
KA —611.26 —542.50  —515.61  —482.63  —473.19 138.07 —22.59
/NIt 298.02 289.29 288.30 277.07 248.25 —49.77 —16.70
SRV 826.96 767.50 746.81 704.16 643.54 —183.42 —22.18
AT 1223.21 1163.34  1144.58  1075.57 920.46 —302.75 —24.75
PSSk 410.05 392.79 388.40 368.78 324.21 —85.84 —20.93
IR SCPR AT 2 382.02 2 284.90 2 267.77 2 201.62 2 089.55 —292.47 —12.28
ViNR73 4842.25 460853  4547.56 4 350.13 3 977.76 —864.49 —17.85
T AR 688.88 646.74 632.67 595.80 528.99 —159.89 —23.21
. HeFeFIEH 117.64 108.24 104.89 98.99 92.46 —25.18 —21.41
AR W 2R 499.28 477.07 471.24 446.21 391.95 —107.33 —21.50
N it 1 305.80 1 232.04 1 208.80 1 141.00 1 013.40 —292.41 —22.39
ARG EEEM 231.59 221.84 219.56 208.72 185.57 —46.02 —19.87
JEN 6 677.67 6 351.71 6 264.22 5976.93 5 424.98 —1 252.69 —18.76
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3.2.3 BMNBAEZZABRSFMNEZTMRETL F
F ArcGIS 10.8 B4 b iy i R R D Re s ESV it 4k,
FEA3 AARAE DX AR AR DXL P (i DX B R X e X
#3320 a [6] 5 1 2E 25 IR 55 40 11 =5 18] 43 A 17 B0 (&1 2)
S5G VR I R A A B DR TR B RS
RGBS EHEAE—ENSH S REER D&
B DX 32 AV T B0 55 S BBl DA A R AH s B HL AR L e R L

a 20005 b 20054

d 2015% e 20204

e OEOL L H SCEs RS R A Sk R AE — A B AR 2
Wl 78 25 4 - 0 bR b X 3, ESV Ry 29 255.13 J7 G,
A B RS A 47.65% . T T BR AR A1 19 21 5 S
Bl 5 S5 dr i B BF s ESV R 19 586.26 J1 UG, o5 BUIR
S E 31.90 %, A S E X, MR AH X E 2o A 7E
477 56 DX P ) g 2 52 D o L A T A R
F2 R R T S R M i AL ik B

ETRERS
NEER

0 1 2 km
S S

B2 2000—2020 EFRMBESEERSHMESR=EATL

Fig.2 Spatial variation of ecosystem service value grades in Meizhou Island from 2000 to 2020

3.2.4  HBREFEHSAT M 8 AL ASFAE £y U Y
5 4% b 28 B HURME P8 $0 (CSO BN T 1, CS MH KR /MK
YR A K s = 5k s > 7K 4 > 10 > B, G A bR A
B CS & K 209 0.47,0.32, BV 25 4K My A0 #F 4
AU H R B (VO B s 35 38/ 106 B, ESV A Rz 3
IS E WA AT V6 F 32 %6, bR Ml RN A M AE VR Y S AR S
RO EFIEH A CS o 0, R HXAEE R
G M H O Y . 45 S ESV AN E AR
HuFBE ML ESV B LG9 5w o o FEE STRR S e
TXIFEPC 3 ESV USRI AR 1E 7 + Hb 2 AR
T AR AL R W L CS (-5 - M) P i RS A 0 AR O

CS H A, A R Y 4 b ) 2 780 B R B (VO
1o H ESV X 4 b R AR e R L ST X I
M2 VC I TS 0 ESV S 8/, ESV 4 VC
e = SbE R R R AT (E R
3.3 LA AEE ESV EUMESTEHELH
20002020 4F, £ HuF| AR X RN 5 ESV 284k
RS, R IHL B 20 a 0] AERTTERER S
RISy < b = B i = 7K 358 > 00 b = 0 b, o A
7E 2000—2005 4F . 2005—2010 4 £E 2% 57 ik 2 i &
A3R 65.02% Fl 89.15 % » Hi vk J& A b ; 1ii 7 2010—
2015 4 .2015—2020 4F bk L 19 A 25 57 ik R S5 i, 4 il
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R 69.86 %0 Fl 95.81 %%, FL Uk Ry Ak Hln . #F b bR Ml AE 37
TR S5 RS R A5 b R B A v 0 L o8 A L T AR
WK 2] ESV [ 5THk 3, 45 6 3% 3 71, 1 i
I 2 RIS AL KL 512 ESV 2R L B L B A 25
DR . W AR B AE 20052010 4R AE S BT
kR B L 20 B 7.34 % F123.41% . J& th T % 4F

A3 DX ] b, R0 7K 358 1 T RRUAS Ak fi A O, PR b 7K 8
N R (= S L S = e < 1 SR o ) B
W ESV AR 4k, B Hi 1 FR S0 2 B AE OF 5% ) 2 AH X R
FE TR BN IE A AR B S HON  AR AL LA AN B4 5
TS, SR ERVLEWSG ESV 24 + i F
FAZE A 1 AR AL A ESV R BUIE R R

x7 BNBELHARRVUEMESEERSENERT K
Table 7 Value and change of single ecological service function of different land use type in Meizhou island Ji 7t
BRYG I fig

ik — gk H ?ftiﬁ%ﬂﬁbmﬁ ‘
#F M O 1B M K
BYAEE 5 479.20 368.58 1.17 27.53 61.65
JEURE A 7= 1214.84 852.79 1.76 26.99 17.73

25 IR 55 e 4 B _ )
7K % PR AL 44 6 470.90 440.85 0.96 139.81 638.90
N3 223.13 1662.22 3.89 194.34 718.28
AR 4 413.11 2 796.87 6.07 102.57 59.34
IR 2 305.72 8 361.71 16.08 194.34 176.49
LERELE 3 AL IR B 669.40 2 471.65 5.32 194.34 427.73
AR SCTE S 7 413.03 5 839.46 11.77 1 307.99 7 879.48
/Nt 14 801.26 19 469.69 39.24 1.799.23 8 543.04
T LR EE 2 578.44 3 403.94 7.40 124.70 71.67
R HEFF IR PRI 768.57 260.17 0.59 9.72 5.39
N R EA =2 842.95 3100.41 6.76 424.84 196.52
N 3t 4189.97 6 764.53 14.75 559.26 273.59
AR 55 FEEM 371.89 1 358.69 2.98 255.34 145.66
Moot 19 586.26 29 255.13 60.86 2 808.16 9 680.58

K8 2000—2020 FREMBE LA ARG RERLY
Table 8 Sensitivity index of different land use types in
Meizhou Island from 2000 to 2020

b g BRURR A 45

Pt s s 1 4 K38
2000 0.35 0.48 0.00 0.04 0.14
2005 0.32 0.49 0.00 0.04 0.15
2010 0.31 0.49 0.00 0.05 0.16
2015 0.31 0.48 0.00 0.05 0.17
2020 0.33 0.43 0.00 0.06 0.18

£ 20002020 EFEMNBEL A AXBNESTEE

Table 9 Ecological contribution rate of land use types in

Meizhou Island from 2000 to 2020 %
] [ ] SECUUS

HHb MK L fira: il IR,
2000—2005 4F  65.02 37.66 0.15 0.70 3.23
2005—2010 4£  89.15  41.60 0.00 7.34  23.41
2010—2015 4 36.72  69.86 0.47 0.72 5.40
2015—2020 4  8.84  95.81 0.00 4.65 0.00
2000—2020 4 35.46  70.94 0.15 2.54 3.71

4 SR

4.1 it 8
R (R U F T B AN S A ES B A R

TR e e 3 {1 ek b | R ol %o 5 2 i R O Ml R A g
AR 25 SC T R i B b, A R UR W 5 R R T T 4
T R it R 5 7l K A R B R SR UM IR T &
FR B, A SRS A AR, B EH R R
H 3.95 T NZZ, By R A% Ge 7 2 ifg v ol , BE &
TR VE 22 % A TR BE R R RIS () 4 K, A o 5 A R Vg
BT Y AT R AR AE R AL [R] B AR S K R i
JEEABL DX %) Y08 U 05 30 2 A 4 R 5 44 X 3 T R A
[Fi) A JE 1 A % D W 5 1 A O R B R A B R AP A AR
IF) g LR DX 3R %) B B AN T aBE G, U U S 15 RN AR B
P4 27 )5 K 1 Ok B A 5, SRS BB AT B A LAY A ol T
24y it i AR DX 1 15 0 R, AT JE 2 JR U 5 28 B 1
KB T2 R R T 2%t AR IR B IR AR A T
FE7= A U R, AR B 90 R FH 2 T 207 18 AR Y
I FE LS5 A ArcGIS X IR I 5 1 4 b R FH T
A SRy EAT A BT 1 07 1R BN T SR D RN
ESV Hil + M F] I 2 (8] 7T DL 4 $5 — FpoF- i 56 & L 05T
S5 AT R YR 5 A2 AN R G IR S5 U 1 Wa D AR R 1 A
VR YN 5 = b 1] FH R R0 A0 AR 25 0] R 22 R R R R 2R AR
5 PR S 1,
4.2 % it

(1) 2000—2020 4F, YA Y 5 £ 3o A B 2700 DL g i
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