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Implementation of Animal-Friendly Sidewalls for
Vertical Crossing by Small Terrestrial Fauna

Abstract

Artificial vertical structures—such as concrete retaining walls,
drainage channels, and embankments—are widespread in Taiwan’s coastal
and hilly regions, creating smooth, grip-less barriers that hinder the
movement of small terrestrial animals. Existing studies rely mainly on
indoor tests and lack field-based wvalidation. This study uses
Nanhaipotamon formosanum, Cardisoma carnifex, and terrestrial hermit
crabs as model species to evaluate the usability of textured passage designs,
wall materials, and modular structures. Biodiversity databases, citizen-
science reports, and site surveys guided the selection of field locations,
including Chiayi Lantan, Xiaoliuqgiu, and Taijiang. Cement modules were
created from 3D-printed prototypes, featuring 1 cm x 1 cm continuous
square grooves with 0.5 cm spacing, 0.5 cm depth, and 45° beveled
interiors. Field tests using infrared cameras, capture-and-release, and
fixed-point observations recorded climbing behaviors across species.
Results show that most improved textured modules effectively support
vertical passage for terrestrial decapods and demonstrate cross-species
applicability, indicating their potential as wildlife-friendly edge-wall

designs.

Keywords:artificial structures, wildlife passage, animal-friendly

design
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