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Evaluation of the landscape patterns vulnerability and analysis of spatial

correlation patterns in the lower reaches of Liaohe River Plain
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1 College of Urban and Environment ,Liaoning Normal University , Dalian 116029, China
2 Liaoning Key Laboratory of Physical Geography and Geomatics ,Liaoning Normal University , Dalian 116029 , China

Abstract: Landscape patterns embody both landscape heterogeneity and the accumulation of all kinds of ecological process
in different scales. Landscape patterns determine the distribution of resources and the environment, which has a profound
impact on anti-interference ability, recoverability, system stability and biodiversity. However, since the 21st century, soil
desertification, biodiversity decrease and other issues have appeared in many countries and regions in the world, economic
losses has been increased gradually.

Located in the middle and lower reaches of Liaohe River Basin—the lower reaches of Liaohe River Plain, it is one of
the strongest areas of human development in northeastern part of China. It has an enormous population and a long history of
land development, and the region is one of the important commodity grain bases in Liaoning province and northeast. In
recent years, with the rapid development of regional social economy, the landscape patterns have been dramatically changed
in the lower reaches of Liaohe River Plain, even the unreasonable development has leaded to accelerate soil erosion.
Therefore, for reasonable development and landscape patterns optimization management, the research of landscape patterns
vulnerability becomes important and urgent in the lower reaches of Liaohe River Plain.

In this study, on the basis of understanding the concept and connotation of landscape patterns vulnerability, our study
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first attempts to construct landscape vulnerability index through landscape sensitivity index and landscape adaptability index.
And at last our study explores the influential factors of the variation of the landscape vulnerability by using geo-—statistical
method combined with Moran’s [ index. The results of our study show that: (1) The landscape vulnerability degree
gradually declined in the study tine, the area ratio and space structure in the classification areas changed significantly. (2)
Moran’ s I shows positive spatial autocorrelation, and the correlation drops slightly. (3) The spatial autocorrelation analysis
we have done reveals that the landscape vulnerability has a high degree spatial correlation, and both the local spatial
autocorrelation and significance level obviously changed during the period of 3 years. (4) Through the analysis of theoretical
model, the percentage of nugget gradually increased in 1989, 2001 and 2010, and then it indicates that the non—structural
factors deeply impact on the evolution of the vulnerability, however, structural factors ( the landform, hydrology, soil,

vegetation type, etc.) in this area still play a decisive role. Range indicates that landscape vulnerability of the study area

has a high degree spatial correlation in 2.5 km sampling spacing.

Key Words: lower Liaohe River Plain; landscape patterns vulnerability; geo-statistics; spatial correlation patterns
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Fig.1 The geographic location map of the lower reaches of

Liaohe River Plain
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Table 1 The variogram of landscape patterns vulnerability degree in the lower reaches of Liaohe River Plain

Bf 3 Period 4% Model Cy Cy+C 4, Cy/(Cy+C) R? RSS
1989 Bk Sphere 0.003439 0.015420 4.77 0.223 0.951 3.998x1076
F54L Exponent 0.004018 0.018100 9.18 0.222 0.949 4.144x107°
£&¥E Linear 0.003082 0.015334 3.62 0.201 0.954 3.697x107°
T Gauss 0.003479 0.017140 5.02 0.203 0.925 6.067x107°
2001 ERIE Sphere 0.005276 0.013060 1.52 0.404 0.654 1.769x1073
F5%L Exponent 0.004394 0.014500 4.25 0.303 0.733 1.375%107
M Linear 0.005088 0.014455 3.62 0.352 0.706 1.404x107°
T Gauss 0.010805 0.012320 0.38 0.877 0.182 4.017x107°
2010 BRI Sphere 0.003490 0.011480 1.93 0.304 0.898 4.211x107°
F5 40 Exponent 0.003920 0.012100 3.32 0.324 0.935 2.210x107°
4 Linear 0.004241 0.012437 3.62 0.341 0.836 4.591x107°
T Gauss 0.009262 0.010720 0.41 0.864 0.337 1.932x107
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Table 2 The area percentage of the landscape type in different years

A Bt % % it/ % K3k % % A b %
Period Plough Woodland Grassland Water area Construction Unused land
1989 50.91 9.88 6.71 3.48 23.77 5.25
2001 53.36 7.53 4.61 2.41 26.78 5.31
2010 45.99 8.87 2.96 2.78 33.06 6.34
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Table 3 The percentage and variation of the landscape patterns vulnerability area in different years
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