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Fig.2 Judgement rules for fish habitat location
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Abstract : In this study, Spinibarbus sinensis was selected for study, and we explored the habitat
preferences of S. sinensis in constructed multiple microtopographic habitats, simulating the hydrolog-
ic and hydraulic conditions in natural rivers with large—scale ecological settings. Additionally, the
principal hydrodynamic indicators influencing habitat selection and the hydrodynamic selection mech-
anism of habitat behavior were analyzed based on Random Forest and Classification and Regression
Trees (CART) algorithms. The aims of the study were to provide criteria for planning, designing
and carrying out habitat restoration, to facilitate the recovery of fish resources in rivers affected by
hydropower projects and to create a hydrodynamic environment suitable for S. sinensis. On August
7 and September 15, real-time monitoring of fish habitation behaviour was conducted in the ecologi-
cal experimental field using a Passive Integrated Transponder (PIT) radio frequency identification
system. Four hydrodynamic indicators (flow velocity, vorticity, turbulent kinetic energy, and bed
shear stress) were selected to calculate the suitability index for S. sinensis under different microtopo-
graphic environments (straight, meandering river sections and sections with a pool, shoal, or bars)
and different flow conditions (0.3, 0.6, 1.0, 1.5, 2.0, 3.0 m?/s). Results show that river sections with
pool—shoal and bars were the preferred habitat for S. sinensis. With increasing water flow, prefer-
ence for river sections with bars increased, especially at the inflow and outflow of bars. Under
high water flow conditions (2.0, 3.0 m?s), over 60% of the S. sinensis displayed a strong prefer-
ence for the river section with bars. Flow velocity and vorticity were the primary hydrodynamic pa-
rameters affecting the habitat preferences of S. sinemsis. Under test conditions, the most suitable
field conditions for S. sinensis habitation is a velocity between 0.545 m/s and 2.3 m/s, and a vortici-
ty between 0.72/m and 15.7/m. This research provides a theoretical foundation and technical support
for ecological restoration and management of fish habitat.

Key words: Spinibarbus sinensis; microtopography; hydrodynamics; fish behavior; flow velocity; vorticity



