55037 B 21 1) E &~ £ Eild Vol.37,No.21

2017 4 11 A ACTA ECOLOGICA SINICA Nov.,2017

DOI: 10.5846/stxb201609081825

K5k K, I AR, Abduwasit Ghulam, Hsiang-te KUNG, BRZ5. 1T 40 4E 3 LU # H F AR D40 IX A2 25 TR BE I 25 3l 3 B lag Jm 2 Ak AR 725
#%,2017,37(21) :7082-7097.

Zhang Y, Zhang F, Wang J, Ren Y, Abduwasit Ghulam, Hsiang-Te Kung, Chen Y.Analysis of the temporal and spatial dynamics of landscape patterns
and hemeroby index of the Ebinur Lake Wetland Nature Reserve, Xinjiang, over the last 40 years.Acta Ecologica Sinica,2017,37(21) :7082-7097.

40 EX LB BRARIPREESTIHERTHE
R=WgRTi

sk AV, ik kDR X 4BV M 2?7 Abduwasit Ghulam®, Hsiang-te KUNG,

R

1 iR AR S IR R 2B, B BRFE 830046

2 R AL AE S HE IR E SN E , BB ST 830046

3 BT T S P A e A AL, B OKSE 830046
4 FE WG RA Frs R RrhL B RN 5T 63108

5 EETIENRFMBERBL R HAPEM T IE0T 38152

6 WA EIEFR T LUK 58 B, IO AT, HERE L 2601

. DU LS 85T X, R 19721998 2007 4E & 2013 4 4 ASIH I Landsat 38 BGEARVE M BRI, 3T45 418 1
T RS, 22 (2 E MR A28 @S S HE A S TIRSS A R R G, M B RS T 0B RE A SUULAK R B K
GIS 23 [ 43 A 73k RO 30 L 10 b 1 2 25 T 0 B A el 28 Bl S R Al R AL . 285 SR 3R W . (1) 1972—2013 4F PR IX A S T
PERE SRR B R e n ke s (A Az (8] o A K AR AR ZE S TR A 2 ) A 5L A0 3R A B ia #5 . (2)1972—2013 4,
NG EFRE(ED) , “FHIERFEE(MSL) |, HRUIALE V- B BEH 5 TE 46 50 ( AWMPFD ) J 50043 B3 B2 ( DIVISION ) 4 T 5% A% )i
FEEORAR R BT, 2013 48 XY SO B iae o (3) SOME R8BS AR TR ER HUm —Bhk:, A THE
55 SRS SR8 803 18] 3 A1 AR SR R/ MR 2 IG5 FE IR (ED ) <5 WL=E B2 E (PRD) < R 2 FEPESE B (SHDI) <P I24R
FREL(MSI) <THBIA BT BEH ST F8 40 (AWMPED ) <5043 85 B ( DIVISION) o & W0 R G0 A DA U4 38 LU b iy 26 75
RGOS, AT R XS SRR A AR AR, M A R B R BE AR 22 ] 1) 2 R AR TN ST &%

KR S b RS TR 025 Sh A s AR =)

Analysis of the temporal and spatial dynamics of landscape patterns and
hemeroby index of the Ebinur Lake Wetland Nature Reserve, Xinjiang, over the

last 40 years
ZHANG Yue"?, ZHANG Fei>>" | WANG Juan'?, REN Yan'?, Abduwasit Ghulam®, Hsiang-te KUNG’,

CHEN Yun®

1/College of Resources and Environment Science, Xinjiang University, Urumgi 830046, China
2 Key Laboratory of Oasis Ecology, Xinjiang University, Urumqi 830046, China

3 Key Laboratory of Xinjiang Wisdom City and Environment Modeling, Urumgi 830046, China
4 Center for Sustainability, Saint Louis University, St. Louis, MO 63108, USA

5 Department of Earth Sciences, University of Memphis, Memphis, 38152, USA

ESWE Pl deH /R FIR X A AR EATUH (2016D01C029) ; FIR X FERHLRIHT A A Hi 7 TR TUH (2013731002) ; 115K A SRR} % 1 4 10
H (41361045,41130531) ; [EI5K A SARF 54 OGP & IS A MR T H EAAKEF L) (U1503302)

175 B H#5:2016-09-08; P £& tH kit B 88 :2017-07- 11

# W IHA/EH Corresponding author. E-mail ; zhangfei3s@ 163.com

http ://www.ecologica.cn



21 4 JKA AT 40 AFSC LRI A AR PR DA 2T L RE I 23 Bl 25 MR AR SR A Al 7083

6 Commonwealth scientific and Industrial Research Organization, Land and Water, Canberra, 2601, Australia

Abstract: Wetlands are an important part of ecological systems. Wetlands not only provide the survival habitats and
resources for plants, animals, and human but also are highly beneficial for the environment. In arid zones in particular,
wetlands have received considerable scientific attention. The hemeroby index provides a measure of the magnitude to which
the vegetation of an ecological environment deviates from the natural state as a consequence of human activities. It is
beneficial to manage rationally for economic development in order to protect the ecological environment. The present study
fills a gap in our understanding of the sustainable development of the wetland ecosystem in the Ebinur Lake Wetland Nature
Reserve, Xinjiang Uyghur Autonomous Region, China. A hemeroby-type classification system for the Ebinur Lake Wetland
Reserve was established based on multiple datasets, including Landsat MSS/TM/ETM+/0LI image data obtained in 1972,
1998, 2007, and 2013. The study explored the spatiotemporal dynamics of hemeroby and the landscape pattern response
through hemeroby, landscape pattern, spatial patch, and GIS spatial analyses in the study area. The following results were
obtained: (1) From 1972 to 2013, the ecological hemeroby degree for the Ebinur Lake wetland showed a relatively stable
trend ; however, there were marked changes in its spatial distribution. The distribution of the partially disturbed type of
wetland has obviously changed. This indicates that the degree of naturalness of wetland vegetation is unstable and
susceptible to human interference in this area. There was a high conversion rate of different hemeroby index ( HI) types from
1972 to 2013. Dynamic changes in hemeroby degree are more likely to be attributed to'natural, human, and policy-driven
forces that result in a comprehensive effect. During the period 1972—2013, changes in natural factors ( mean annual
evaporation, temperature, and precipitation) and human factors ( livestock, population, and GDP) led to change in the
distribution of vegetation and Ebinur Lake area, which influenced the degree of naturalness of the ecological system. (2)
During the period 1972—2013, there were significant increases in, four landscape pattern indices, edge density (ED),
mean shape index ( MSI), area-weighted mean patch fractal:dimension index ( AWMPFD ), and landscape division
( DIVISION) . However, in 2013, the regional landscape index:was relatively stable. (3) High values of ED and AWMPFD
were recorded for areas with a high HI. This shows that landscape patch fragmentation and complexity is higher in areas with
a high HI, and that the degree of naturalness is unstable. Low values of patch fragmentation and complexity are mainly
concentrated in areas with a low HI. This indicates that landscape pattern indices and the HI have good consistency and
correlation with regard to spatial distribution: The HI was positively correlated with DIVISION, AWMPFD, MSI, Shannon’s
diversity index, patch richness<density, and ED, in a decreasing order of influence. Evaluation of the ecological
environment of the Ebinur, Lake,region provides a practical reference for the protection of the natural environment and

resources, and will prove beneficial for the coordinated management of the environmental for sustainable development.

Key Words: Ebinur Lake Wetland Nature Reserve; hemeroby; spatio-temporal dynamics; landscape pattern
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Fig.1 Geographical location of study area
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Fig.2 The map of Hemeroby index ( HI) at Ebinur Lake wetland
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Table 3 Correlation matrix of Hemeroby index (HI) with landscape pattern index
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B2 2 [i] B AR SR A DR g R A, T U 2 X AR b A 28 R G I TSR MERE I 2 2 3 3

(2) 7€ 197222018 4, 3 LR M AR 3R B 52 b Tk ds AR IR K B sh ok, B AR 78 k ok, i
JRCIZ DX 35 P R G A B I T AR R A AR A 3 i B S LI A A R S R AR MR

(3)1972—2013 4, 1 2% % BE 35 50 (ED ), F- ¥ 02 4R 45 £ (MSL) , 1 B A - 3 BE B 53 JF 45 %1
(AWMPED),, 5043 2§ FZ ( DIVISION ) |, PUIFUS AR Jm 8 FOR AR 2 iy a3, 5o 4 B2 % B (PRD) Ml £
FEPEFE B (SHDI) MR 2 T B A a3, 6B S HL TR b A 25 R G0 0 AR PE AR B 2 2 0 T R B 1 i

(&) NG EEFEEL(ED) AT AUIMAL A - BE B 53 2 48 40 (AWMPED ) 54228 TP BEAE 23 W) 404 LA 4%
UF I — S0 SR e, AR TR 5 oA JR 48 503 ] 43 A AR DG M K/ IMIR R« ih 3% FE 8 2 (ED ) <50
FHEB L (PRD) <A R ZAEPEFE £ (SHDI) <4 ARFE £ (MST) < BUINAL A~V 24 B 73 46 58 ( AWMPED )
<ML B EE (DIVISION) .
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