55 39 B 7 W) *E &~ 2 Eild Vol.39,No.7
2019 4F 4 A ACTA ECOLOGICA SINICA Apr.,2019

DOI; 10.5846/5txb201803090468
HRAE, R, RER A0 I B/NE. R B 2R AU I R T 5 A S AR BER s O (L4 ) B AR OGHS SR AT AR 5241, 2019,39(7)

LeiJR, ChenZ Z, Wu T T,Li Y L, Yang Q, Chen X H.Spatial autocorrelation pattern analysis of land use and the value of ecosystem services in northeast
Hainan island.Acta Ecologica Sinica,2019,39(7) :

BERALEA LI MARSEESEERSNEZTEBEE
K& RS

Fer GE% RER,FE B F, KR
WA ML BB 5T, W 571100

FZE R/ B o A BRI A AL A B BB X AR AR R e IR 55 (25 A1 A0 A 4 Jr AT BLERSE A, AR SCLATEE R I AR AL BF
PTG | R T8 I A , O 23 8] A AR G BIR G AR 1 s A5 A 25 R G IR 55 0L 10 25 ) 18 A DG A Jas 23 A1
ik, iz FRUE H 2 (8] A A5G I3 B 19 2 22 ) 16 2 T] o o ML 45 2R 6 . 2016 471 g &5 AR BT A 245 R 40 ik 55 Dy i 0
132.09 4275, bk b il AR 28 R GE IR 55 RN (B A T2, TR b 1) B2 AR 28 R GUIR S5 M0 (R v . 3 F) 2R B BAT 25 A 5
[ AR SRAE (P<0.05) | AN [ - 3 0] 2 5 T 2 B 7 2 1] SR B S ) DX Jal 3 1T P S T, DA S Pt R v a1 = 1) SR 4 1
o T XA S R GRS M (B 7E %S (8] 52 B 3 M IEAOCHE (P<0.05) 3 1 DX 4k 3R A8 T 13 17 L 2R 5% W RV TR s £ Ak —
A AR AELXAR PR LT3R X SC B AL AR A DX M F) FIARBE 15 A 45 R GU IR 55 I (L S 2 1] SR G OG &R (P<0.05) , HHATH
fi0 2 () R AN . ARG e e i I AR S S A B 5 IR O, DA Lt R TS5 4, 3R T2 25420 B IR 55 (L, S B IXC sk
AJHFEE R R MYEA A T 4

KRR L A B LA AR A R GRS B (E 5 R TR E 5 4 18] F AR G 5 23 ) i 1 2800 5 T3 g 8 ZR Lol

Spatial autocorrelation pattern analysis of land use and the value of ecosystem

services in northeast Hainan island
LEI Jinrui, CHEN Zongzhu“ , WU Tingtian, LI Yuanling, YANG Qi,CHEN Xiaohua

Hainan Provincial Forestry Science Research Institute, Haikou 571100, China

Abstract; Land use and land cover change are important factors for global environmental change, and they also directly
affect the spatial distribution patterns of the values on ecosystem services. This study used remote sensing image data and
applied spatial autocorrelation theory to quantify the spatial autocorrelation patterns and distribution characteristics of land
use and the value of ecosystem services in northeastern Hainan island. Additionally, we used a bivariate spatial
autocorrelation to analyze the spatial response law. The results showed that the total value of the ecosystem services function
in northeastern Hainan island was 13.209 billion yuan in 2016, in which forests had the largest contribution, while as for
the unit ecosystem service value, the contribution of wetlands was the highest. Land use types had a significant spatial
autocorrelation ( P<0.05). The area and scope of spatial aggregation and the anomaly represented by different land use types
were significantly different. The ecosystem service value of the study area had a significant positive correlation in space ( P<
0.05) . The high value area was in the coastal zone and mangrove area in Dongzhaigang and Qinglangang. The low value area
was in Haikou city and the farming area in northern Wenchang. The land use degree was negatively correlated with the value

of ecosystem services (P<0.05) , and there was a clear spatial spillover effect. According to the study results, we suggest

EETH -1y j 8 W BRI B8 B (SQ2017JSKF0035; KYYS-2018-32)
W7 A #:2018-03-09; W 4% i A H 3 :2018-00-00
# MIRVEH Corresponding author.E-mail : chenzongzhu@ foxmail.com

http ://www.ecologica.cn



2 S % 39 &

that ecological restoration and protection policies be implemented, and there should be optimization of land use structure,
enhancement of the service value of the ecological core, and regional sustainable development to maintain ecological

security.

Key Words: land use/cover change; ecosystem services value; land use degree; spatial autocorrelation; spatial spillover

effect; northeastern Hainan island

HERFR GRS (Ecological Services) /& F5 il i A= A RGN 4548 1 A AT BB L 42 sl R) #2452 ) A iy S 4™
A RIARSS X N2 (e A AT D B X R A Bk A 2 28 4 JE SG TR Y | A S 2 R M B 2 R 5 ) IV A
s A/ B8 AL (Land Use/Cover Change , LUCC) fE0 NS sh 70 S ERRE R (IR AES RE R H
B RIFERT WA B R GRS 18 ( Ecosystem Service Values, ESV) 2t PEVEH , HAFAL 45 52 =3k,
£ FRCE S P IR BT TR A SR R i R A AN TR R R R R DA R A S R SR 55 AL
i B T

H AT, E AT ESV & B PR RBFSE H B A, Costanza 25 N F 1997 4EFIAE RN EXHES R
Gi R 55 T REUEAT R0 S AEITAS , B 5 ST ESV OB ZILRE s %57 7E Costanza DI 45 Y S il
R I T A S R G A T AR S R A (B R By F E R A AR AR R
JEESIOD A SRR AR X ESV PR R AR R T A T R AL PR AR
SERE RV T AR A S R GRS DIRE M A TN 250 B4 DUB IEJR M (H R B0 JE 6, X 45 /K
i L ESV SEAT T IFAR s kNS R M Y R T DU T P ESV 02 43 ) iy A T
ALK OT-XE ESV 25 [H] 43 5 (054 ; Zhang %% R FHRUAS i Moran 5548 804041 T 2kl ESV AT 4k = ]
()25 [RIAH DG , 5 5 7R T 3 A A0 255 T R O 56 28 R 25 () A 280, MR ORI 98 I 4L S & U0 s s 5 [ 1
LUCC 2 FHESRG MG B4R E 22 R[] - MR RS R 25 77 AR AR N 1 AR 28k A8 AR AR 28 R
G55 g > AR BEE AT AR TR AL B 3S Fi AR Y & R | R 22 A1 27 2t A T R A R
FHXE A A5 R (B 25 A A o S HC R M PR 3R 62120 AR BR B = 3 25 [ GE T 5 40 R 4R 2R + b )
FHFNESV #4558 [H] 1 A SRAE A OCHRARR 00 A RRAE (1 52 BERF 5T 20

XA GE 53 B AT B 45 7 RS 0 1 2 (R OCHR PR [B) R 2 A IX sl R A2 A6 5 ESV 25 [A) A% =) R i
(T AR M A AT S A Ty )22 MR S AR — AN R M EOT AR S R E 2R,
B R [ B 0 5 G B 0 AW | R AR fRIZY, SAE R R Z M B F G WBE LM W, AL TR 5 2R
ACEBAYIEE 0 SCE 2 TR S48 U B i TR I R A0 R A S B T A Ml | 7RG IX B8 0 R s T2k Kk e B
o A SCLATE R 5 ZRACER A IS AT 42, 38 FH 25 18] AR OGRS 738 L MR 5 ESV 23 [A14& &y 19 43 A R AE, B 7
fifR s (1) RS RIGEH Jy AR R AT X M A 25 6] 5 AR DG OE 285 (2) 20 Hr i pg 5 AR L b X ESV 1 5 1]
AR 5 (3) M WA Moran's T #8555 RIS ESV Z (BB 25 [0 AH G, 208 ESV % R F 1 2 [R) 4K
e . WFIE S IR AT S DI b R TR A AR S R GRS M IR T S IR SRS PR ds &

1 FREXHLR

WEFE XA TR 15 AR 4638 (110°07'—111°03'E, 19°20'—20°10'N) , A & i 11 S0 5 2 48, 2 g8
SO RGBT 4, RS 41 ANME Y, A 4748.27 km®, 25 448 ST RR Y 149% (&
1) o DXL WHBMN TRR e, 2R 11 R e, VU R 3V I 8 e RN B0 3 T B M TR VU R = AR AR, DU 3508 | LD 504 Oy
W R s, KB AV SR 50 o0 3 IR AR 0—388 m AR 24°C , A K B 1900 mm , - 24 40 XHE JE
84% , J& T I KA, X8 P9 AT 1 R 5 S5 R Tl e Y VAT 1 o rpo g el il AU, K R IR
HA MR AR TEUE TSR LI AR B SRR X, 2016 4F, X084 A 278 J7, #i X 2E 77 sl 1332 f27T,

http ; //www.ecologica.cn



73] HAE AR MR AR AUES L R S AR S R G S5 M (B 18] AR S SR A 3

G R Y 31901 36% , T R BUA (T S R SO O R SRR S e

i

N Ak R

0 it ) okik
) AR

B @ ] waER

E1 #ARREREE
Fig.1 Schematic map of the study area
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Table 2 Significance test for global Moran's I of each land use type
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Table 3 Statistics of ecosystem services value of each land use type in northeast Hainan island

N 1 -4 e & HH ; I FH 4 N
s PRB o By BRI g R
Forest Cultivated . Construction Unutilized
Type Grassland Wetland Water Total
land land land land

T Area/hm? 241058.38 105832.40 42554.79 32376.51 19393.15 20225.41 9092.20 470532.84
AR5 L Area percentage/ % 51.23 22.49 9.04 6.88 4.12 4.30 1.93 100
il Value/fZIT 88.62 10.93 6.49 0.00 13.89 11.99 0.17 132.09
ME 5 EE Value percentage/ % 67.09 8.27 491 0.00 10.52 9.08 0.13 100
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Fig.5 LISA distribution map of ecosystem services value Fig.6 Semi-variable function sketch of ecosystem services value

after log transformation
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Fig.7 Distribution map of Kriging interpolation for ecosystem services value in northeast Hainan island
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