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Coastal Ecosystem Services and their spatial-temporal variation in Haikou, China
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Abstract; The coastal zone is in the land—ocean interaction area, which has great ecological importance and the ecological
environment of this zone is often vulnerable. In the present research, the coastal zone in Haikou, China was selected as a
case study to explore the coastal ecosystem services and their spatial —temporal variation. Firstly, four Landsat TM images
collected in 1990, 1995, 2004, and 2012 are interpreted to obtain the land use/cover data. Secondly, based on the
equivalent factor method of Ecosystem Services Values ( ESV) evaluation and the local conditions, a dynamic assessment
model of ecosystem services values in the Haikou coastal zone was constructed. Finally, using GIS—based spatial analysis
technology and the local spatial autocorrelation model, the spatial-temporal variation characteristics of Ecosystem Services
Values were quantitatively studied. Analysis of the results indicated: (i ) Change in ESV in the past twenty years has been
insignificant, with ESV decreasing in recent years; thus the ecological environment has shown a trend of degradation; (ii)

the spatial—temporal variation of ESV in the Haikou coastal zone is clear; spatial correlation is significant and the degree of
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spatial agglomeration is relatively high. High values are mainly distributed in the western part of the downtown area, and
surrounding Dongzhaigang, whereas low values are mainly distributed in the downtown area. Recently, under the dual -
strategy of economic development and environmental protection, both the low value downtown area and the high value

Dongzhaigang mangrove nature reserve area have experienced continuous radiation expansion.

Key Words: ecosystem services; GIS; spatial correlation; Haikou coastal zone
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Fig. 1 Location of Haikou city coastal zone
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Table 1 Data list in the research
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F 3itas UG H W
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Fig. 2 The flowchart of building dynamic evaluation model of coastal Ecosystem Services Values in Haikou city
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Table 2 Formulas and variables in the evaluation model
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Fig. 3 The flowchart of spatial-temporal variation analysis of coastal Ecosystem Services Values in Haikou city

http ; //www.ecologica.cn



6 S % 36 &

Moran 5 ] PR IR A SROTAR TR AL A B 9 & M8, DR i 0 o0 5 8] 1R B e Ja M i In B 347, B
23 (A1 5 PR, Moran s K1Y 4 N FRFRIA T 25 [ BT 5 4R34 Fhas (I R 4r 58« &7 (HH) |
R (HL) A" (LH) FAARAR” (LL) . HH ZEAH LL 2R A0 1E B9 %5 (8] H A 56 R |, R 25 i) oo fJH
MITTI A ) 25 AR /DN T HIL ZRAVRT LH 280k £ 925 (8] F ARG OE 2R, 7R 245 (8] BT AR 11 B ) 4 () 25

SEREKX,
23 [A] Bk 22 R AR 8 A (i H =B Moran's 1 88015515 3 JTEAN .
n(X. - X _
e MY S Wi - =5 Y W), (1)
2 (X =X i

Ao n HPFFEXSRAYECH X, X W, X WL B~ 318 2, 2 e X A E I bRk, Wi,
7)) RRFFERT S i Z AR ZS RIACE RS, 1 AR T 0 RRAAAEIE /Y JRyB2s 18] F AH O, 25 18] B0 iy — i (B sl AR
— AR % AR 1L/ N T O FRAFAE S SR s 18] AH G , 25 18] BA G i — I B s % - (B 2 2R SR 4

TR B EMACE o WIESLT , AT AR AL GET T & X iR Moran's T $8 800 1 & i TR 90, an/a X (2)
FR o

Z(1)=——""= (2)
JVAR(I)

K, Z(1) FoR LA E (1) FR LIVEBCFINER VAR (1) R TT %,

ARSCHH Geoda095i FAF T3 25 [RI AL B JE M4 | 22 ] Moran H0US 1R, 315 JR130 Moran's 1 844, 3175 8.3 MK
Fp=0.05 BIEOLT , FIH 99 UK & #7126 R Moran's 1 $8 8017 1 2 MR 5

3 ZBREHS

31 HdEfii
ARSCRE TR ARIBE R 2 T T R A e D R R R, T Y AR Rk
HT BRARZ S0 HA A 25 R GE B A W K R A R BRI OL LR 3

R3 ESRGEVERFAERYREEMEE

Table 3 Ecosystem biomass factor adjustment coefficient and its basic data

EERG EX/ L SRR E S SRl Bt
Ecosystem Biomass factor adjustment coefficient Basic data

I Cropland 0.72 R AA G TS R LR A 7 )
FEMR Forest 3.03 FE ML B R G IRG AL e S Bk

T VT R AR A AR R R B ARG A T A S RO B R A KT R A R PR AR
ORI R A kS 518, % 4 RE A A NS ERNGITHEY B3] 165 8 &40
PR R TR AR AR PR O, LA S FE RS BV T R AR A 1 MRS IR S I S TR & T
HEE,,

F4 BHASEGBCHEERBRAEER

Table 4 Food production of the unit of cultivated land area in Hainan province

Ay P/ kg BT B hm? -3 B (kg/hm?) E,/JG
Year Annual output Cultivated land area The average per unit yield E,
1990 1689900000 560600 3014.448805 1283.294
1995 2154600000 559400 3851.626743 1639.693
2004 1965800000 482300 4075.886378 1735.163
2012 1995000000 425300 4690.806490 1996.943
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Table 5 The area of various ecosystem in Haikou coastal zone( ha)

Gl PN yAqit| 2 PISES AR i
Year Forest Cropland Wetland Water body Unutilized land
1990 34458.40 36241.30 2137.35 4766.12 4844.99
1995 28565.10 34174.00 1422.81 6762.33 2171.97
2004 26780.80 32041.60 2053.80 6689.61 1003.41
2012 19462.70 30524.60 1697.22 7803.09 519.66

20124

24km
|

i
0 &m |__RiE] sk R Ok ] ol

B4 BOTBEFESRESHE

Fig. 4 The distribution diagram of ecosystem in Haikou coastal zone
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IR 45 BAEAE 1990 & 2004 4F 2 [Al4b T K % 78 2004 £ 2012 4EZ A BL P BRI, X TR E S &
Gl s KRAES RGNS RGNS M EREZLH N, AR A A S R G A S R GRS (B et /b, Thi £k
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Table 6 Ecosystem services values in Haikou coastal zone( 10*yuan)

o AR il iR PINZS ARA FHb PES7)
Year Forest Cropland Wetland Water body Unutilized land Gross
1990 292826.53 32137.19 17200.40 28092.32 261.14 370517.58
1995 310161.11 38720.08 14630.06 50927.84 149.58 414588.67
2004 307718.08 38417.80 22347.82 53313.54 73.13 421870.38
2012 257370.05 42120.52 21254.00 71569.64 43.58 392357.79
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Fig. 6 The spatial distribution of ecosystem services values in Haikou coastal zone
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Fig. 7 Moran scatter plots of the ecosystem services values in Haikou coastal zone
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Fig. 8 The significance testing of the ecosystem services values in Haikou coastal zone: (A) LISA cluster maps. ( B) LISA significance
level maps
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