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A Report of ferns growing at the roadside as an indicator of climate warming
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HREAFER KNS FBREFHER Kyoto Gakuen University, Faculty of Bioenvironmental Science

Abstract: The relationship between species composition of ferns growing in urban roadside anthropogenic habitats and
climatic factors was investigated in Chubu district, Japan. We aimed to identify indicator species of climatic warming in
urban areas. Results of Two-way Indicator Species Analysis (TWINSPAN) and classification tree analysis showed that
the species composition of ferns in this district was strongly affected by temperature factors such as the warmth index of
Kira, annual average temperature, and winter average temperature. Results of indicator species analysis (IndVal method)
showed that Matteuccia struthiopteris, Dryopteris crassirhizoma, and Dennstaedtia wilfordii are likely to serve as
effective indicator species, i.e., they are extremely sensitive to climate change. The assumed location of the fern species
composition types was illustrated on a map using terminal nodes of the classification tree analysis dendrogram. This
classification tree dendrogram was judged as highly accurate in analysis using receiver operating characteristic curves,
although a small area of the assumed map appeared to differ from the actual situation. We concluded that the number of

study sites should be increased or the climatic factors used should be reconsidered to improve the accuracy of the model.

Keywords: Ferns, Anthropogenic habitat, Indicator species, Classification tree analysis
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