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Spatial and Temporal Evolution of Wetland Ecosystem Service Value and Its Response to

Landscape Pattern Changes in Haikou

CHEN Sheng-tian,FU Hui" ,FU Guang,CHEN Jie
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Abstract ; Based on the wetland data extracted from the remote sensing images of Haikou in 2010,2015 and
2020, the landscape pattern index,equivalent factor method and correlation analysis methods were used to
analyze the evolution characteristics of Haikou wetland landscape pattern and wetland ecosystem service
value (ESV,) and explore the response relationship between the two,so as to provide reference for the pro-
tection and restoration of wetland in Haikou. The results showed that 1) the area of wetland in Haikou de-
creased year by year,the total area loss was up to 21. 01 km”. The natural wetland area increased slightly,
with an increase of 4. 57 km®. The overall landscape tended to be fragmented and inhomogeneous, with di-
minished diversity. 2) The overall wetland ESV in Haikou decreased continuously, with a loss rate of
4.43%. The wetland ESV in the western region decreased,shifting the centrality to the southeast. Rivers,
ponds,and cultivated wetland functioned effectively in hydrological management of ecological services. 3)
Overall,landscape shape and Shannon diversity were significantly and positively correlated to wetland ESV
in Haikou,however the Spreading index was negatively correlated. The average patch area and aggregation
index were positively correlated to constructed wetland ESV; increasing edge density was beneficial to en-

hancing ESV of pot pond and breeding wetland (+=0.997, P <{0. 05). In order to promote the increase of
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wetland ESV,the landscape pattern should be optimized according to the type and distribution of wetland

in Haikou.

Key words: wetland; ecosystem service; landscape pattern; Haikou City

BRGNS REB RGN AT IR A i RS
PR AL B3 1 — D) W BT SR 5 B R AE S R G
AR 55 {8 (ecosystem services value, ESV) & H %€ 4=
BRGG S LI Rk & R0 F bR . 1997
4, Costanza %5 9 AR 1 A2 25 R G0 W 55 22 0 1
SHOEN A, [ 4 2 #5155 b %/ Costanza 15
N O S = VARG R E5 I N i 1 2 R e [
EIEMRR SR s EERESRSR
S VAR B T 2 ootk AR D B B TR
A AR G R S5 O (8 B 23 4 A RE RS K 3K Bl HL
B B SR RS RS R G D S DR A
5 ARG G BSR4 X B A S KU 0] . RUBE |
AT RS KRB ESV B ST R R E L
B BRI RGNS E

ARG RN TR S KEETSREZ
i) 76 78 HE B 5 A4 DIl AR 25 2 4 4 )y T R 4 T
AEBMES R MRS RGN E BIEIE
ESV, X i 35 85 9% I 0T 5 22 % e HA B X
SOULAS Jm) BE 6 7 5 i i 5 WL 45 8] 45 44 R o, G 78
XoF ) JB RE B Ui 21 AR W) 22 E M A D T ISR 3 LR T
ESV IR b 2 A8 465, Bk, Sy 356 98 SO0 R S
ESV Z [0l [ 36 R, A5 2 3 3 5 2 i [l 48 A7
HEAIASL ] U9 5 010 25 s i) 7 9k DA R T A A A
[ U 3 A7 SR RO B E T ESV 5 SRS 5 3
AR A OC . ARSI T 3 W 0 B L DL
F SRS B B ESV OV Al iR R O S RE . 4R 5T
2010—2020 4FifF F 38 50K 7 5 AE B R R IR 55
W AE s 2 3 AR BLAEE L 38 F] Pearson #H 2643 47 /28 &
7R 28 RHREE L N A AR TR 1% b SOULARS SRy i IR
i ESV ARG KA 595 5.

1 #F 5 KRG $48 RIR

1.1 HREX#HER

WA (19°31732" —20°5' 28" N, 110°7' 59" —
110°42"16"E) Mo A ifg 55 55 AL 58, 4 40 3C B i, 7Y 22 9
B e B G e (B 1), ATl M g
G2 T B = A LB S b A DAV VT S
R PEAN S L DX Ry Ll A . e G T T
PR KU 4 40 TR B e il L AR B K i 1 696. 6
mm, FEERR 24,4 C. #BE 2020 4L 0T E A
NHEZh 287,34 J7 N, 2T M IX A 7 S fH 1 791. 58
{278, PSSR N 4.5 5 15,0 £ 80,57,

1.2 ##ERIE R4 E

AT e v [ B2 B B IR R B R 2 S R b
> Chttps://www. resde. cn/)2010,2015 4E 1 2020
AF 30 m 75 W] 43 P Ay 4 [ bR 2 R Jak )
23 8] 43 A B0 45 5 W0 b 73 805 1 (GB/T 24708 —
2009) K TSR BRI, 4 38 113 3t 3] 23 S K L)
EISTIR/ N 217 YN E T IEAR Y N D WS 3L I N Y=
7 K2, DEM %l >k 95 T b = BE 2 Be 1 5 AL I 2%
fE B0 PR 25 (0] 808 = F & Chttp://www.
gscloud. en/) , 25 [A] 43 FEA Ny 30 m, A 5L Al £ 4
K A F A DTG E B4 E AR AR
W i R S

110°10°0"E 110°20'0"E 110°30'0"E 110°40'0"E

20°0" 0"N
20°0' 0N

19°5"0"N
19°50"N

19°40" 0"N
19°40’ 0"N

K i

CIzmau s
z | ®Oms R z
o P 222 °©
=33 12
A 0 5 10 20km | &
L _IfEEZO . ’ , N
110°10°0"E 110°20'0"E 110°30"0"E 110°40'0"E

B1 #MREUNESER

Fig. 1 Location and scope of the study area
e el
2 BRI &

2.1 =NEBIEH

SOV JR) 46 B8 o 5 50 SO0 AL LA K L 7S
IR TR R 7 ok A BT U 11| A N ) o 1
AT 50 7K S 4 51 26 B 4 AN REAE 35 4, 38
Fragstatsd, 2 715, 28 /K 3 36 BUBE B % )% (PD) |
NG E (ED) B BL(AREA_MN) (R &
FEFR B CAD 5 50 WKy S50 WL Bk 48 B (LSD) | & 4
JEFE L (CONTAG) | 3% il 1 48 8 (CONNECT) . &
A Z IR E(SHDD



238 7 b b2 B 2 4 38 %
2.2 BMESREERSNERE B n2X,Y,—2X,2Y,

2 b M 25 S ek Bk R 1 P G 2R S XX, = (X)) ] [n2Y, 2 —(2Y)7]
RGN AR 55 U Y =R MR S E AN (3)
1, DAV O A AR 28 R G0 A 2 55 (8 X3 PR3 2 A .r,, A Pearson LR :n HHEAE; X, .Y,
RIRSER 7 R ITIE DR E A RGN EY 4] s B W
i, AT T R I O AR EEY FE R
FURIRE 5 WOk RS , 9 00 1 b AR S R 3 HRGAM
80%, iz I (DIHE 10 a M HOMAHHAKRE 3.1 BHSURBTLIESE
PR BT A 1 512, 16 J6/hm” . 7K HIR 3.1.1 BEFWULMETA WHOWEMEREY
Z MUK AR R G Y K1 508 0 K PE T 430 km®, DLK 3B ok 32, 7 F A 60 %0, FER 3t
FFEH G T KA RS ROKEAES R AMMS I 9 2 58 5 2 10%. 10 a 8] 135 H i AR
B AESRGE GENEW R AR AESREM SN kR TR, Hrf by g & 35 500 b B i B ., B
(MR (D S TS0 IR M A A R BT RS5O ke By 3 0 o 3 0 % ) 0 % S S b £ 3
(R, Ye s 7Kk B 1 Ho Al SIS L 25, 15 km® L %8 % A 7E

p_Lompa (RSO 2 s s AL B T
ST M K SR I 498 60 VAT A 2 B S B O 1
B, O AR RGO 2 PEM O/ b« g g Rk R 2RO A TR A R L T

a)si NAEAEY R sm, N5 MRS VR Y 7E B 52
XN B Mg (Gt/kg) s p, W i PR EEY H
A TE AR i (kg/hm) sq, A5 ¢ RO S AR 9 09 Fl ki
1AL Chm®) s MR VE 9 0 SRR AR 1 AL (hm®) .
Eq=2A, XV, (2)
K1 Eq WESRGEMSMEA, N j FORHZA
WALV NS JOBHE S RS RS M a5
2.3 MEXMESH
R DG 43 BT 38 3 2 o R A A R [ 2 i DATEAR
A AR A SR BE S ), AR 5T LA Hb 2 R K 7
SO R 48 B O R S AR L ESV SR B s R L iz H
SPSS25. 0 i#£47 Pearson #H B PEK I, W F
K FH R AE 5623 BT+ LAY Hb 5 K OF- 38 B % 4 A
2GR 55 B Oh BOUE DR BR 58 3 i e R AL
H7 9F FH origin2021 B¢ HE AT AT A0 Ak Ak B,
Pearson # & REEL AW T
x1

RO T B 4
3.1.2 BIFNMAAIEHEL BHRE B
B P2 B 5 i %% B R i A1 L SF- 34 3 e 1 R A AR
TR T 1116 b A A S R AR AL R R L T I T
SRS SRR B 5 vk R4, ST 3 B i A
Ko ZLANARNEH B PR 4 7 B2 AS e I st , 5 WLk T4
W oA B AR R AR R ol T
PER/IN . W KA 2 i R L A A B L B
LS A B I o DUYE B 3R 5 0 P 24 B B v AR A )N
L2 AR A 5 WL R A R

SO RUEE b, U 10 M B R S AR B A A
T 1 SFOULIE AR 8 02 AR IR B #5110 a ]SB8NS
HR L BEHOP IR E A A8 Ak & Sk FE HE BOB ARG K, R
HPT T b U S o AR P b o MR B S H AR A
PEAF LU /] o 3R I b ) 322 30 P ek 55 0 b, 2 R M R
K.z oA ka T BBl 2),

BHRMSENERSERHEE
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Table 2 Changes in the value of each ecosystem service types in Haikou wetlands,2010—2020
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Table 3 The correlation between wetland ecosystem service values and the type-level landscape pattern indices
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