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Temporal and spatial dynamic changes and landscape pattern response of

Hemeroby in Dayang estuary of Liaoning Province, China
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Abstract; The aims of this research were to: (1) provide a theoretical basis for in-depth analysis of the influence of human
activities on estuarine wetlands over a regional scale; (2) quantify the impact of anthropogenic interference on the
landscape pattern index; and (3) establish a theoretical basis for the monitoring and evaluation of anthropogenic
interference in estuarine wetlands. Based on aerial photographs from 1958, 1970, and 1984 (2 m resolution), and the
spot5 image of 2008 (5 m resolution) , this study explored the spatiotemporal dynamics of hemeroby and the landscape
pattern response scheme through hemeroby analysis, landscape pattern analysis, spatial patch analysis, and GIS spatial
analysis in the Dayang estuary. The research evaluates; 1) the primary forcing landscape factors for spatial and temporal
variation of hemeroby in an estuarine wetland; 2) the response mechanism of landscape pattern index on the type of
hemeroby; and 3) landscape indices associated with hemeroby in space. Results indicate that; 1) completely hemeroby

regions increased from 4. 16 km’ in 1958 t0 9. 16 km” in 2008, while partially hemeroby regions increased from 115. 82 km®
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to 180. 57 km’, and hemeroby regions declined from 291. 23 km’ to 221. 13 km’. Historically, hemeroby showed
heterogeneous changes. The center of hemeroby moved gradually from land to ocean, and ocean aquaculture is the main
driving factor in the change of hemeroby. Over time, hemeroby shows an upward trend, but the intensity of hemeroby
changes are different at different historical periods, and hemeroby shows non-homogeneous characteristics at different
historical periods. Comparing the change in different landscape types, we found paddy yield was the primary landscape type
in 1958, aquaculture water in ocean and farmland showed upward increases in 1970, and after the 1980s aquaculture water
in the ocean was the primary landscape type of human activities. Temporally, anthropogenic disturbance has led to an
overall decrease in the number of patches( NP ), edge density( ED), mean shape index( MSI), and area-weighted mean
patch fractal dimension( AWMPFD) between 1958 and 2008. Through analysis of the landscape pattern index of different
hemeroby types, we found that human disturbance has a certain effect on the landscape pattern index. Spatially, hemeroby
is positively correlated with number of patches(NP) , edge density( ED) , and area-weighted mean patch fractal dimension
(AWMPFD) in order of decreasing influence, while it is not significantly correlated with the mean shape index( MSI). The
relationship between human disturbance activities and landscape pattern ( four indices: number of patches (NP ), edge
density (ED) , area-weighted mean patch fractal dimension( AWMPFD) , mean shape index( MSI) ) constituted differences
in time and space within estuarine areas. Thus, heterogeneity and complexity of the landscape were greater in human
disturbance areas over some time intervals, and heterogeneity and complexity of landscape showed declines in the continuing
role of human disturbance with time. Therefore, the dimension of time and space should be distinguished in remote sensing

monitoring responses of landscape patterns on human activities in estuarine wetlands.
Key Words: Dayang estuary; hemeroby ( HI) ; spatiotemporal dynamics; landscape index; response
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Fig.1 Geographical location and spot5 data of Dayang estuary in 2008
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T, IS B AR P ML EE  FE A TGS, DUTHHS Bk Bt 25 B (] () HE A 45 52 Rk 34, 1]
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3.3 NN TR S SO0 R Ha 5k s [R] SCHk
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S5EREPCR (NP) 5% A5 (ED) R BUIMALR - B 0 B 4880 (AWMPFD ) 52 1EAH G, F- 4B R 45
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Table 2 Correlation matrix of Hemeroby with landscape pattern index

RAWE  MEEEE BN iy T4 2008
m?) MSI AWMPED HI 2008
HEY R NP AR 1.00 0.81"* 0.05 0.57** 0.62**
M 0.00 0.51 0.00 0.00
NG E ED(m/hm?) A 0.81*" 1.00 0.48"" 0.85"" 0.51*
P 0.00 0.00 0.00 0.00
T HPEARAE L MSI AR 0.05 0.48** 1.00 0.68** 0.12
M 0.51 0.00 0.00 0.09
TR R~ 4 BRESR T3 TE AR 4L AHIME 0.57** 0.85** 0.68** 1.00 0.40"*
AWMPFD e 0.00 0.00 0.00 0.00
AN (2008) HI (2008) AR 0.62** 518" 0.12 0.40** 1.00
I E 0.00 0.00 0.09 0.00

# % P<0.01 K@ SRS

4 %iE

AR SR PR AT 11 9 i 7y S 38 85 23 B AR (0L SPOTS ) Bt , TR A3 17 30) F 3l DX 4
28 B 25 KR AR R 8 B B, S5 s < 1) AR R A 40 BE 7R ] 2 51 2 AR AL AR
HATBRBRIER R, E25 [ 4E A8 40 A O i b il i Ve B8 ol Bl DA O A8 X2 i 1) Al + 57 B
+R A LR AT R 1970—2008 4F[R] A1 3l 3= 20K 3 i il 77 FE AU R A 18 52 ) ARG shifgt T
PR, KIEERAIE (NP ) 2% FE AR A (ED) - 31J bR 48 %l ( MST) T ARSI ~F- 35 B B 43 T 46 55
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