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Table 2 The experimental design for the relationship between bank slope substrate and climatal environment.
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Table 3 The Relationship Between the Four Groups of Frogs and Their Weights (g).
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Figure 2 Physical measurements of Bufo bankorensis, Buergeria robusta, Rana latouchii, and Buergeria
japonica.
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Figure 4 Physical Ability of Different Body Types at Different Slope Substrates and Angles.

Experimental conditions: temperature: 32 °C; surface humidity: 0%; Q; group; Bufo bankorensis (large),
Buergeria robusta (medium-large), Rana latouchii (medium), and Buergeria japonica (small).
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Figure 5 Physical Ability of Frogs From Different Natural Habitats.

Experimental conditions: temperature: 32 °C; surface humidity: 100%; Q; group; Buergeria robusta of
creeks (active water); Rana adenopleura of ponds and lakes (still water).
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Figure 6 Physical Ability on Different Slope Substrates and Angles of Frogs from Different Biological
Families.

Experimental conditions: temperature: 14 °C; surface humidity: 100%; @, group; family Bufonidae (Bufo
bankorensis), family Ranidae (Rana swinhoana), family Rhacophoridae (Buergeria japonica).
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Figure 7 Physical Ability on Different Slope Substrates and Angles of Frogs from Different Altitudes.
Experimental conditions: temperature: 14 °C; surface humidity: 0%; ¢, group; Bufo bankorensis (at
elevations up to 3000 m), Buergeria robusta (at elevations up to 2000 m), Rana adenopleura (at elevations up
to 1500 m).
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Figure 8 Effects of weather conditions on the sticking ability of Bufo bankorensis at 30° slope ( x10?N/g) .
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Table 4 Three types of maximum bank slope angle designs for female frogs (x10?N/g) .

Note: The experimental temperature was set to between 32 and 14 °C; and the surface humidity was set to
between 0% and 100%.
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Abstract
The concreting process on water banks caused by inappropriate human development

became a serious problem in Taiwan; however, most ecosystems of amphibian animals took
place on lake banks, yet there was no related design solutions offered in Taiwan. This
research selected seven species of frogs in Taiwan to discuss their habitats and behavioral
characteristics in order to manage the problem of water banks. With measuring of each
frog’s body length, weight, toe pad area, sticking ability, high jump ability, and long jump
ability, this experiment was designed to compare concrete with four substrates which found
most suitable in the experiment. Matching them with five appropriate bank angles to test
frog’s motility, and furthermore, to identify the relation between frog’s abilities and surface
substrates of water banks as humidity and temperature differ in four seasons. The result
showed that even in the same family, each frog may differ significantly in body size and
behavioral ability. In the aspect of sticking ability, the body-size variable was an crucial
factor, and if frogs were ranked by size, the order was — Bufo bankorensis, Burgeria
roubstus, Rana latouchii, and Buergeria japonicus — generally most frogs adapted better on
bank slope under 30°. Bufo bankorensis almost showed no sticking ability at the 30° slope,
wooden bank, while Buergeria japonicus’ sticking ability was 59% stronger than that of
Burgeria roubstus, and Burgeria roubstus’ sticking ability was 67% stronger than Rana
latouchii’s. This research adopted multiple combinations of lake banks’ materials and
angles could serve as a reference for technician’s in future ecological engineering on lake

banks in Taiwan.

Keywords: Ecological engineering, Bank substrate, Aquatic bank, Frog.
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