BERFBPEFHE N BERA UFTFZIER @D
By ¥

Integrating Habitat Suitability and Invasion Pressure to Assess
Habitat Preferences of the Puntius semifasciolatus
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Abstract

This study aims to develop a multi-level habitat suitability assessment framework that
integrates environmental factors, competition pressure, and species preference. The framework
is used to analyze the spatial distribution and habitat suitability of a native freshwater fish,
Puntius semifasciolatus, in the Wugoushui Wetland, Pingtung, Taiwan. First, habitat suitability

indices (HSI) were built using electrofishing surveys and environmental measurements. Then,

- 366 -



four different models were developed by adding concepts such as invasive species pressure,
ecological niche overlap, and the environmental adaptability of competing species. These
models simulate different ecological assumptions related to habitat conditions and species
interactions. For model evaluation, AUC curves with constrained ordination were used to test
the ability of environmental variable combinations to distinguish habitat suitability. Kruskal-
Wallis and Dunn’s non-parametric tests were applied to compare model scores before and after
construction activities, in order to evaluate how engineering events affected suitability scores.
In addition, linear mixed-effects models (LMM) were used to predict changes in fish abundance
in the following year. Marginal and conditional R-squared values were calculated to assess each
model’s ability to explain species dynamics. The results showed that Model A was stable and
easy to use, and it reflected total biomass pressure effectively. Model B performed well in areas
strongly affected by invasive species and is suitable for monitoring invasion pressure. Model C
captured the competition effect from niche-overlapping species more precisely. Model D further
included the adaptability of competing species and improved ecological explanation. In
summary, this study confirms that integrating competition pressure and species adaptability into
HSI models is feasible. It also provides a practical and flexible tool for habitat assessment, with
potential applications in native fish conservation, invasive species management, and ecological

impact evaluation of hydraulic engineering.
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