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Dynamic response of the coastline and coastal landscape patterns to Hemeroby . A

case study along the south coast of Yingkou
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Abstract: Multi-temporal \remote sensing data were used to extract coastline change information and calculate fractal
dimensions from 1990 to 2015 for the south coast of Yingkou. Fishnet tools in Arcgis10.2 were used to create the analysis
units. This study explored the dynamic response of the coastline and coastal landscape patterns to Hemeroby along the south
coast of Yingkou using landscape pattern and Hemeroby indexes. The results showed that (1) Reclamation increased the
shoreline and coastline fractal dimensions. Shoreline annual growth rate were 0.52% ( 1990—2000), 0.53% ( 2000—
2005) , 4.98% (2005—2010), and 0.96% (2010—2015); (2) The landscape patiern index reflected the landscape
boundary, complexity, and fragmentation of the landscape, which increased prior to 2005, but exhibited a decreasing trend
thereafter. (3) During the study period, the areas of low and high Hemeroby increased, whereas the area of moderate

intensity decreased. (4) Synchronous changes occurred in Patch Density, Edge Density, Total Edge, Landscape Shape
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Index,Mean Fractal Dimension and the Hemeroby Index. The Shannon diversity index was inversely related to human
disturbance intensity. (5) The change in shoreline length and shoreline fractal dimensions was negatively correlated with the
degree of human disturbance, with correlation coefficients of —0.97 and —0.98, respectively. This indicated that the weaker

human activity was, the longer and more complex the shoreline became.

Key Words: landscape pattern index; Hemeroby; fractal dimension; shoreline change
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Table 1 Parametric of satellite remote sensing images in the study

%5 No HE VR itk SR S /m
Data Track number Acquisition time Resolution

1 Landsat TM 51/40 Aug./1990 28.5

2 Landsat ETM 120/32 Jul./2000 28.5

3 Spot5 292/268 Aug./2005 5.0

4 Spot5 292/268 Sep./2010 5.0

5 GaoFenl 7Y2108 Jun./2015 2.0
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Table 2 Coastal landscape types describe and image characteristics
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Table 3 Degreen of hemeroby level and description!'* 5]

T BRI BN R/ ot el

Hemeroby Cover type discription Hemeroby Cover type discription

1 LA N A5 N ; 5 BOREYNF5E PR P PR B/ A 8 R B 3t/ 4

Ahemerobic BREGHO AR AA BT a- euhemerobbie B/ K R 2 A # s

2 B BT bR ST AR/ VD T

()l'n L . ,’M P/ TR/ TR TRIR B/ b TR 6 AR H SR A5 ANEELE IR T X/ X/ B3 3/ )
1gonemerobic YR/ (B H5 /Y TR S W30 1/ Polyhemerobic T b

S

NT 5 b N TR 38 b K 4R
i/ TR R /PR b N

ELE 1 R T DX Tl R o A

3 LRI A9 B 5 Bk B 4 % EC IR B 1

7 SRR EE RN AR A A

Mesohemerobic BRI/ S R b X V& IR Metahemerobic W
TS PN AL Wi gkt 05/ AR AR Hb/ T
B-euhemerobic SEVZIQN
SERTNIFE R, 45 0 TRy i+ 58 ik, a2t 3
M=y fo-h (1)
i=1

K, M TR, n ATREER (n=7) ,h I T £ TIEFH R b (ISR R T, R
AVERBTCRY TR R, TR TS5 A S ot f 7 ArcGIS 28 [ AT s i AT ibAR 22 18, A2 i
1 R 0 e AT Bl T i 2 4 A
223 HIBAEEOTR
FI R AR V05 R 2R AR 488 T A (2) s
N(r)=r" (2)
2 AR A B r U [RMERS N () WX R R SR 5 78 SR A AR A it DL - Bl InV (r) S 9N
O L, SR 5% A R A B T AR R A (3) .
InN(r) == Dlnr + InC (3)
K € I w A, D WA 4 0 T 48, RSIRI r (EFNXT R N (r) {8, 38 3 3065 53 B BV AT 75
FMELER D (r BYEBUESS M 50 100,200,400 8000, 1600 ,3200 m) .
B PIBAERUS 51 A K (4) MR 4EE LR

FCI, = —— (4)

j—1

http ; //www.ecologica.cn



22 14 XS A VRS I SR AR SR e AR 02 B8 s A i o ——— LA 1 Tl R s v 2 g B 7431

T FCL S § 4R 25 j AR R LM AE BN AR s F RS | AR R 2R TR 48 FOR S AR TR R T IE
2.2.4 RFEKEARE

R T BN Fe A~ B B e 2R A B AR AL B AR I 28 22 57, SR FH R — B B g I 4 K 1~ 34 28 AL 40
Fboke R R R AR AL

et bk (5)
-

ﬁW;LCIUﬂJ% AR R AR R A AR L5 FE ( Length Change Intensity ) ;L. A5 @ A5 R 4 K ;ij‘?%j
R,
2.2.5 S REEOTA

STOUUAR S48 BUE SO A 52 F T Hr e Iz T AR SRR I T IX ek WA AR BFSE B Y BFSE
N2 DL B s S Ry e B AR 282 3 S TR B S s KT RUBE BRI 7 > 5o & R FR %, 431 A s Ui ThT
FA(TA) Shannon ZAEMEHE £ (SHDI) (BEHL BE (PD) (i1 4% B (ED) | 5t WUEIR$E ZC(LST) 7153 4 4K
(FRAC_MN) BSHZKFE(TE) . 7F fragstats F 4t A7 A 68

3 EROW

31 FERKE R AEE

H 1990—2015 4, H i 7 R 2K FE B AR 3R 3G, D 1990 4E11/41.7 km , 3K 3] 2000 4F 1 43.86 km,
2005 4F 1) 46.17 km,2010 4F/Y 69.15 km , fzJi7 2015 4F3A 5] 7.75.8 km (& 2 81 3) . Hor 1990—2000 4E[H], i+
LRAFEE KRN 0.52% ,2000—2005 4[] 2 2R AR 1 K ik
A 0.53% ,2005—2010 4[R]3 2R AF G R 5 SR 8
KE| 4.98%,2010—2015 4F-[H] , F2 2R AR K MR BN
0.96% ., L&KM TE T RESILAREUN E 1L,
R 2,3 TR R LB AL BUE, NE3 B 1, 53
AR Ak a3 5 R AR A R 15— B, RIBE 2 4k
PG MG R, RAKE S50 I4EBNMSCR BN 0.
93, M i Lk AR AL 5 4 T4 - B A ik B O AH G R B0
0.99,

3.2 g OO RIS SR AL

1t fragstats TP F 5 RS IFSE XL 1990 4F
2000 4 ,2005 4F- 2010 4 LA J2 2015 4F 7 42 Je 5 0
IRV RUBE L WA Jmy 68 5, 43 50 SO AR (TA ) |
Shannon £ FEVEFEET(SHDI) BEBLEEEE (PD) 4%
(ED)., 5WIARFEEL (L) V4570 44 (FRAC_MN) |
SZKE(TE) RS RINE 4 iR,

H & 4 - el SRR (TA) F 1990 4 % 2015
AETB TG K, T 2005 4F Z 2015 4F 1 G B 34 in 1 5 d
P, AR Ak 3255 08 O g AT R T AR O G
TP 5 390 B0 5 10 T i 500 VAF e e IX T 5% 400 ) 3T ke 23 g
NG R I AR —m— R B B A R, R W
M\ 1990 431 2005 A HATA] , AT 5% DX A 285 ) P bl ok sk 77

E2 FEMBHELTL

Fig.2 The shoreline changes in different periods
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Table 4 Calculation results of landscape pattern index

AEDR LT AR PR T BRI MGEE SOWPIRIEE FRMELEEL Shannon ZHEPEIREK
Year TA PD TE ED LS FRAC_MN SHDI
1990 27574.24 30.10 2276980 82.5763 36.0227 1.0852 1.217
2000 27758.20 2.9253 2089760 75.2844 33.1433 1.082 1.2124
2005 27941.21 3.0636 2371770 84,8843 37.3088 1.0866 1.2246
2010 29658.29 2.2624 1959300 66.0625 30.7329 1.0772 1.8928
2015 30239.15 1.9974 1765545 58.3861 27.7716 1.0742 1.8712
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Fig.4 Heremoby variation
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Fig.6 The dynamic tendency of landscape pattern index and average Heremoby
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Table 5 New land area and its utilization in different time periods

A IS Land use type

N AR

[ L PR 4 Jth I
”j_‘ﬂ o g S i%wxig P S b K o ?%ﬁﬁm_ B nereased

Time Construction  Reed Green . . Aquatics

Road Dam Grassland Wetland Weir Seltern area
land land land pond

1990—2000 9278 58104 0 951 0 0 0 0 597303 1863246 2528883
2000—2005 0 0 0 0 0 64150 12 1741955 1806117
2005—2010 705394 891543 45136 13557 160286 716854 7747 14640345 17180861
2010—2015 105 0 0 0 0 0 0 324 217 5812802 5813447
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