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Abstract: Amphibians are a taxonomic group that ecologically connects terrestrial ecosystems and
aquatic ecosystems. They play a very important role in the food chain of the ecosystem. It is known
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that there are about 5,948 species distributed all over the world, but after the Industrial Revolution,

due to industrialization and urbanization, there has been a decrease in species and populations. In

particular, it is becoming a factor in exacerbating habitat fragmentation or fragmentation due to

artificial canals. In order to improve the survival rate of wild animals in artificial canals, escape facilities

are installed to reduce it. This study analyzed the slope, height of the escape facility, escape rate, and

travel distance in the operating facility for Bombina orientalis, which mainly inhabits near forests. The

slope of the escape facility showed a relatively similar escape success rate regardless of height at 50°

and 60°, while at 70°, it showed a relatively high escape success rate at only 40cm in height. The success

rate of escape from the waterway escape facility in operation was 14.71%, showing a very low

utilization rate, and the recognition rate of the artificial canal escape facility was found to be very low

as it moved along the side wall of the artificial canal. Therefore, in the case of a waterway escape facility

for Bombina orientalis, it is possible to construct it at an angle of 60°, and if the side walls of the artificial

canals are built within 60°, Bombina orientalis can move freely in both directions, overcoming the low

utilization rate of existing waterway escape facilities. It is expected to minimize the impact of

movement and death of artificial canals. In addition, if the spacing between escape facilities is narrowed

from the installation standard of 30m and ramps are constructed in both directions upstream and

downstream, the escape success rate of amphibians, reptiles, and small mammals other than lady frogs

is expected to improve.

Keywords: Amphibian, Escape facility, Artificial canal, Bombina orientalis, Inclination angle, Height
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Figure 1. Frog escape experiment according to inclination angle and height.
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Figure 2. Frog escape experiment in an artificial waterway in operation
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Table 1. Comparison of escape success status by each inclination angle and height
50° 60° 70°
Category
40cm 55cm 70cm 40cm 55cm 70cm 40cm 55cm 70cm
Failed object 0 1 1 0 4 3 2 12 17
Escape success rate (%) 100.00 | 96.67 96.67 100.00 86.67 90.00 93.33 60.00 43.33
Escape time per object (min) 5.07 5.59 7.21 9.20 7.31 9.04 9.79 14.94 12.38
Table 2. Probability value by each inclination angle and height
B 50° 60° 70°
Probability value
40cm 55¢cm 70cm 40cm 55cm 70cm 40cm 55cm 70cm
40cm - 0.098 0.019 0.023 0.049 0.015 0.002 <0.001 <0.001
50° 55cm 0.098 - 0.483 0.148 0.061 0.202 0.008 0.005 0.002
70cm 0.019 0.483 - 0.444 0.192 0.568 0.137 0.010 0.012
40cm 0.023 0.148 0.444 - 0.266 0.419 0.157 0.036 0.010
60° 55cm 0.049 0.061 0.192 0.266 - 0.086 <0.001 <0.001 0.002
70cm 0.015 0.202 0.568 0.419 0.086 - 0.273 0.072 0.031
40cm 0.002 0.008 0.137 0.157 <0.001 0.273 - 0.079 0.009
70° 55cm <0.001 0.005 0.010 0.036 <0.001 0.072 0.079 - 0.169
70cm <0.001 0.002 0.012 0.010 0.002 0.031 0.009 0.169 -
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Table 3. Status of amphibians in artificial waterways in operation

Category Escape success Escape failure Out of rage Movement distance per object (m)
Population (Percentage) 15 (14.71%) 43 (42.16%) 44 (43.14%) 38.27
Standard deviation 0.97 1.89 1.65 5.79
Variance 0.94 3.57 2.71 33.52
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