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Abstract: Under the background of rapid economic and social development, the disorderly
expansion of road landscape has aggravated habitat fragmentation, hindered biological circulation
and impaired ecosystem services in coastal beach areas. Simulation of ecological network based on
multiple resistance scenarios considering road construction stress is helpful to revealing the
impacts of road network on key ecological processes and optimizing regional ecological security
pattern. In this study, Dafeng District of Yancheng City was taken as a case study area and analy-
ses were processed based on GIS, Conefor Sensinode, and other software platforms. Three kinds
of resistance scenarios were established, which were based on landscape type assignment, modi-
fied according to the buffer zone on both sides of the road, and modified according to the high
density zone of the road network, respectively. Lastly, ecological networks were simulated and
quantitative evaluation on the structure and spatial pattern were conducted. The results showed
that the ratio of high density areas of roads was about 8.21%, including central urban area and
port area, in which the habitats faced with higher risk of road landscape stress. Under the stress
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of road network, the area of green land composition of corridors decreased by 7.40%, and the

mean curvature increased by 12.82%, which implied that energy consumption of biological

migration was significantly increased. The coastal wetland exerted the strongest effects on the oth-

er ecological sources in the ecological network, which could provide natural passages for biologi-

cal migration. Furthermore, it is of great benefit to quantify the impacts of important sensitive fac-

tors, e.g. road density, on resistance surface assignment and component structure of ecological

network , which can not only help understand the change and underlying mechanism of key eco-

logical processes, but also provide effective support for the construction of regional ecological

security pattern.

Key words: ecological network; road ecology; road density; landscape connectivity.
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Fig.6 Simulation of ecological corridors under different scenarios
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Table 2 Proportion of landscape types of ecological corridors under different scenarios

ORISR A H FEN Fih Kk 7S i KA
51 41.78 8.75 14.03 26.36 0.96 8.12 0.00
552 42.15 7.94 12.90 27.72 1.24 8.01 0.04
53 41.66 3.11 12.66 35.07 0.57 6.93 0.00
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Table 3 Matrix of patch interaction based on the gravity model

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1 0 0 2 1 0 0 1 1 0 0 1 0 0 0 4 1 4 13 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 0
3 0 327610 96 3 4 0 0 1 38 1 1 0 38 11 27 488 0
4 0 45 1 1 0 0 0 8 0 0 0 23 2 18 377 0
5 0 8 1 0 0 0 3 0 0 0 1 4 133 0
6 0 1 0 0 0 1 0 0 0 0 3 64 0
7 0 1 0 0 5 1 0 0 10 2 7 33 0
8 0 0 0 1 1 1 0 3 1 3 5 0
9 0 0 1 0 0 0 4 0 2 17 0
10 0 9 0 0 0 10 1 5 76 0
11 0 1 3 1 1090 31 350 189876 2
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