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The study on habitat analysis of fish species in the Holong River
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Abstract

This study investigates the relationship between river hydrological conditions and aquatic
habitats using the HEC-RAS 2D hydraulic model and habitat suitability curves. The research
focuses on the Erzhangli embankment section of the Houlung River, located at the border of
Miaoli City and Houlung Township in Miaoli County. The study area spans from the Touwu

Bridge upstream to the Beishi Bridge downstream.

The Habitat Suitability Index (HSI) is employed to assess habitat suitability for fish species,
with reference to methods proposed by Gillenwater (2006) and others. It incorporates flow
velocity and water depth data obtained from the 2D hydraulic model and aligns it with
suitability curves specific to the target fish species, in this case, Acrossocheilus paradoxus. This
species was chosen due to its high importance, being both the most frequently occurring and

resource-rich fish species in the area.

The analysis focuses on two primary variables: flow velocity and water depth. Data for
these variables were derived from the HEC-RAS 2D hydraulic model, utilizing flow and water
level data from the Beishi Bridge between January 2019 and October 2020. Specific flow
velocity and water depth suitability curves for Acrossocheilus paradoxus were applied to
estimate the spatiotemporal distribution of habitat suitability. Areas with an HSI greater than or

equal to 0.6 were considered optimal habitats.

The analysis of the proportion of optimal habitat area from January 2019 to October 2020
showed that this value ranged from 24.9% to 76.3%, with an average proportion of optimal
habitat area of 58.7%. However, the study also considered the impact of the heavy rainfall event
on May 22, 2020. On that day, the flow rate reached a high of 281.8cms. The results indicated
that during this high-flow event, the proportion of optimal habitat area decreased to a minimum
of 35.7%. However, after several days of reduced flow following the peak flow, the habitat
suitability index (HSI) rebounded, suggesting that while high-flow events can have a temporary
impact on fish habitat, the habitat can recover to its original optimal conditions once water
levels and flow velocities decrease.

In general, approximately 60% of the habitat area within the study region is suitable for
the target fish species, Acrossocheilus paradoxus, demonstrating the potential for their activity

and survival. This research provides valuable insights for ecological habitat assessments.
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