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Assessment of ecological risk of coastal economic developing zone in Jinzhou Bay

based on landscape pattern

GAO Bin', LI Xiaoyu', LI Zhigang', CHEN Wei', HE Xingyuan'* , QI Shanzhong’
1 Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang, 110016, China
2 College of Population Resource and Environment, Shandong Normal University, Ji'nan, 250014, China

Abstract: The ecological risk assessment is currently the advanced method and concept to study the relationship between
regional eco-environment and development, but the theoretical research on it is still in its initial phase at present. The
quantitative expressions of risk receptor, risk sources and risk effect are the key problems in the theoretical system of
ecology risk assessment. Regional ecological risk assessment offers scientific suggestions for ecological risk management. It
is used to describe and evaluate the possibility and degree of damage that might be taken to the structure and function of
ecological system by environmental pollution, human activities and natural disasters on regional scale. The human economic
activities are mainly carried out on the level of landscape, therefore, landscape has become the appropriate scale to study
the impact of human on environment. In the landscape dominated by human activities, the ecological effects generated by
different land use patterns and intensities usually are regional and accumulative, and they will be reflected directly on the
structure and composition of the ecological system. Therefore, we can assess the various potential human influences and
their consequences by the structure of the ecological system. We can establish the relationship between ecological system
structure and ecological influences by statistical analysis, and the results can make good help for environmental management
and ecological risk decision making.

Taking the coastal economic developing zone in Jinzhou Bay as studying area, using theremote sensing images of
Landsat TM in 1992, 2000 and 2007 as the main date source, the ecological risk index was constructed based on the
calculation of the landscape pattern indices, and the distribution level of ecological risk was mapped based on ecological risk
index values by GIS and geostatistics. The ecological risk of studying area was classified into five levels, i. e. extremely low

ecological risk, low ecological risk, moderate ecological risk, high ecological risk and extremely high ecological risk by
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relative index method. And then the temporal and spatial dynamics of ecological risk distribution were analyzed by overlying
the ecological risk maps in different periods. The results show that; (1) Farmland and woodland were the dominated
landscape types from 1992 to 2007, but the area decreased slightly, and the fragmentation of them increased. Residential
land take the third place, and the area has increased significantly, at the same time, the connectivity also increased
continuously. The area of grassland and unused land reduced year by year, and also the fragmentation increased yearly.
(2) In recent 15 years, the moderate ecological risk level covered the biggest area of the study area; the area of extremely
low risk and low ecological risk had no obviously change and mainly located in western hills; the area of high ecological risk
increased significantly and was mainly distributed in southeast coastal zone of Xingcheng and Suizhong; because of the
reduction of high ecological vulnerability, i. e. abandoned land and wetland, the area of extremely high ecological risk also
decreased slightly. To obtain the sustainable development of regional land resources, the landscape pattern have to be

optimized, and the connectivity of landscape patches should be increased.
Key Words: Jinzhou Bay; landscape pattern; ecological risk; semivariogram
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Table 1 Calculation methods of landscape pattern indices
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605 1~ 463 A INZE 2007 41 2101 A~F1 810 A~ (H W & T AL HI I B0, I M #RmE A T B, Bffiax 2 Fil
SO R REFE AL €, Aoy B REFE AL N, AR K, PR L AT HIX 2 RS A A AR B IR, S B B R, &
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Table 2 Indices of Landscape patter

AT g TR BERBH RGRE S GOME THRUE R AU
Landscape Time Area Number  Fragmentation Abruption Predominance Obstruction  Fragility Damnify
Type /hm? /A index index index index index index
HFH Farmland 1992 460366 605 0.0013 0.0272 0.5050 0.0595 0.1111 0.0661
2000 460756 813 0.0018 0.0315 0.5122 0.0617 0.1111 0.0686
2007 426520 2101 0.0045 0.0548 0.9426 0.0718 0.1111 0.0798
Mt Woodland 1992 440229 463 0.0011 0.0249 0.4763 0.0557 0. 0556 0.0310
2000 423759 510 0.0012 0.0272 0. 4696 0.0558 0.0556 0.0310
2007 422878 810 0.0019 0.0343 0.9508 0.0589 0.0556 0.0327
b Grassland 1992 8388 102 0.0122 0.6135 0.1354 0.2049 0.0833 0.1707
2000 7676 78 0.0102 0.5863 0.094 0.1914 0.0833 0. 1595
2007 670 16 0.0239 3.046 0.0902 0.9305 0.0833 0.7754
RIS, 1992 30730 75 0.0024 0.1436 0.2018 0.0647 0.1667 0.1079
Freshwater area 2000 32052 51 0.0016 0.1135 0. 1965 0.0547 0. 1667 0.0911
2007 29065 103 0.0035 0.1780 0.8197 0.0779 0. 1667 0.1298
W % B 1992 55844 2731 0.0489 0.4768 0.4379 0.2162 0.0278 0.0601
Residential land 2000 72766 3067 0.0421 0.3878 0.4487 0. 1865 0.0278 0.0518
2007 120970 3014 0.0249 0.2314 0.9836 0.1271 0.0278 0.0353
ARF I 1992 2598 34 0.0131 1.1437 0.0464 0.3556 0.2222 0.7902
Unused land 2000 1040 18 0.0173 2.0783 0.024 0.6363 0.2222 1.4139
2007 758 30 0.0396 3.6841 0.1148 1.1320 0.2222 2.5156
h R K SR 1992 33812 18 0.0005 0.0639 0.0645 0. 0260 0.1389 0.0360
Saltern and 2000 32702 20 0. 0006 0.0697 0.0578 0.0271 0.1389 0.0376
Mariculture 2007 32482 22 0. 0007 0.0736 0.1639 0.0282 0.1389 0.0392
HEH Wetland 1992 6652 7 0.0011 0.2027 0.0139 0.0628 0.1944 0.1221
2000 7870 12 0.0015 0.2243 0.0147 0.0697 0.1944 0.1355
2007 6629 3 0. 0005 0.1332 0. 0250 0.0412 0.1944 0.0801
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Table 3  Parameters oftheoretical model of variogram

AEHy B8 Model PeiME HEHHE el A E AR PeiE RE W%
Year Nugget Sill Nugget/Sill Range/m R? RSS
1992 BRRAR AL 0.0098 0.0462 21.21% 146200 0.934 0.00072
2000 R AR 0.0039 0.0241 16.13% 70840 0.954 0. 00044
2007 BRARAR AL 0.0018 0.0721 2.50% 65500 0.976 0.00001

FE TR S PR AR B Y | 5 B P P00 A R A OC S 800, i 47 1B A A A% K /1y 50mx 50m , i H
ArcGIS B (G Bl | %t 1992 4F 2000 4E A1 2007 4E A4 S XSG TS BOHAT T 5 ARG (B 5) . N
TET OB AE AR, ERT B RN AR SCR HTAR 8 2 08 XU /I DX 18 A= 25 AU 8 BGEEA TR 43 o sk %o AR 2R
R AT B AL 3, R BT & IR 530, i) 20 A IRURS: DXCBE 423 2 UL S B, AR BF iR TR A S XL
B DX AT A 0. 2, oAt A= 25 XU X DL 0. 1 9 DX [ i) B A5 FE ) 4, ELACH . R 2R S XU IX ( ERT = 0.85) (KT
AR X (0.75 < ERI <0.85) AKX (0.55 < ERI <0.75) FARAESRUR X (0.45 < ERI <0.55)
FMRAE SRS IX ( ERI < 0.45)  FFXFFFE X 122 AN KU /)N DX A8 285 XU i 85000 23 9T o i T ARG AT T 381t
(K4).

W 4 FT7R 1992 AFRIFFY DX A A T 00 A 25 RS s {1 A 25 IRURS: 45 2 IX 3k 11 T AR 4301 4 275, 2% 107 hm 1
231.6x10°hm* , 24 5 4= X BRI Y 26. 5% F122. 3% , £ 43 A0 T8 7 5 17 58 14 e 55 DX RS o L X7 8 % 2%
W2 2 B VG R T VG G ERAR L Fr i T o 304l DB AR S OSSR T A A A RO R R AR
A0 e A5 A 25 XU R JRE Y DX 32 3 A T i VT R T B e DX L DX R ek 2 v R B e R R B
TEHILIX, AR ZY R 519%10°hm? , X EE It S5 28 05 & ok, N F SRR 26 B K, WU S Sl T b )™ A, B 4y
B R A v R R A S A A 1 DI AR /N TR AR A 7. 3% 10 hm* AT 3. 8x 107 hm?
2 4 DX RRY 1% | 5000 T 010 T 25 B, 126 X sl 00 A A R S O JR R J 3383 6 v ) 12 =
MM, T3 TR AR AR
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FIIH GIS BAE 023 (8] B AT BT S e EIFFE X 1992 2000 F1 2007 4F 1Y AE 245 KUK 25 90 43 A5 IR AT AH BB
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Table 4 Transition of different ecological risk types from 1992 to 2007

A5 AR Transition area/hm?

e
Transition type 19922000 FHIREBE/ (/) 2000—2007 FAREAE/ (h/2)
Average transition velocity Average transition velocity

12 53.732 6.717 86.203 12.315
21 18.520 2.315 30.415 4.345
23 19.102 2.388 69.377 9.911
32 18.063 2.258 9.384 1.341
34 6.526 0.816 33.587 4.798
35 1.561 0.195 0 0

43 1.681 0.210 4.877 0.697
45 1.921 0.240 0 0

53 0.667 0.083 2.653 0.379
54 0.475 0.059 2.280 0.326

12 7R AR 25 ARG A A AR A A AU 21 e eI A 2 IR A A IR A 25 XU, 23 7 e A 25 UG, e 7 oAy v A 2 XU, 32 w4
SIS 75 SR AR A 2 IR, 34 0% v AR 24 XU P 78 SR 5 e A 25 UK, , 35 30 v AR A XU 70 Ay v A A XU |43 R e R A XU e 2 Sy v A
AL 45 7R B A A5 RS 5 A o e AR A R, 53 3R TR 2L 25 KU 748 DAy v A 8 XU, 54 387 1o A 2 U A 22y A s A 25 XU

SRR 4, A 1992 F] 2007 4 HeNIF 5T DX P A9 A 28 RS, 45 2 I 2 i) ) s 80a0) e A8 1 G TR RR 24 Oy
272x10°hm?* , d7F 5 XG0 T B 1Y 8. 73% |, i Az 25 XU 4 9% b v 03] 1) A0 25 00) 2 A8 ) e T R R 940K
89x10°hm* , X FHALERENIFFE AN, 5T X A0 A 25 XU A B R SR A8 Jm 3l DX B SR A T 1 9, (H AR 3 1R | I
FHRETHERM ., S BORE, W 5T K AR KRS 5 9 2 b T R B T FLFE 1992—2000 4 3 (7] 29 4
82.8x10 hm?, MM 7E 2000—2007 AEHHHI AR T 189. 2x10° hm? A HiT—FEE Y 2. 3 1% s BF 5T IX A A= 25 KUK 45: 4%
BN E A 1992—2000 4EHAEIY 39. 4x10°hm® #4011 2000—2007 4EHAE 4 49. 6x10°hm? , %L |
AR 2 AN ] BE P XURS: 28 AF 176 A 28 1] 01, 2000—2007 45 8] 48 248 0 14 5 480 38 38 1 2 TR — B B,y v 4%
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