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Abstract: Fish upstream movement strategies following dam construction are essential for evaluating habitat suitability in river
reaches influenced by dams. In mountain rivers, abrupt hydraulic features may shape fish migration behavior after damming, but this
issue remains insufficiently understood. In this study, we selected two dominant loach species (Paracobitis variegatus and
Paracobitis potanini) from the Heishui River, a tributary of the Jinsha River basin, as target organisms. We conducted net-capture

surveys to assess fish resources and used radio frequency identification (RFID) technology to monitor upstream migration
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performance after dam construction. A quantitative evaluation model for post-dam migration performance was developed by coupling
hydrological and hydrodynamic factors in the reservoir area. We identified the core drivers of loach upstream movement and
established response relationships between migration success and these key factors. The results showed that: (1) the fishway passage
rates for the two loach species in 2022, 2023, and 2024 were 22.92%, 9.01%, and 7.00%, respectively; (2) loaches exhibited distinct
habitat selection after passing the dam, with 85.90% of individuals staying in the near-dam reservoir area, 14.10% moving to 0.7 km
upstream of the dam, and none reaching 1.3 km upstream; (3) fish species, river discharge, and water temperature were the dominant
factors affecting post-dam migration performance; (4) migration success rate was significantly and negatively correlated with river
discharge and water temperature (P < 0.05), and Paracobitis potanini showed a significantly higher success rate than Paracobitis
variegatus (P < 0.05); and (5) field surveys on loach distribution and substrate characteristics indicated that loaches mainly inhabited
areas with mixed cobble and silt substrates. This study provides a useful reference for the ecological operation of small hydropower
stations and post-dam habitat restoration in the Jinsha River basin.
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Fig.1 Geographic location of the study area
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Tab.1 Number of tagged fish and their morphological characteristics
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Fig.2 Equipment layout and PIT monitoring procedures in the study area
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Tab.2 Variables in the data file for the risk proportional regression model of post-dam upstream movement
effectiveness of loaches
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Tab.3 Selection of the optimal model for evaluating post-dam upstream movement effectiveness of loaches based on the Akaike

Information Criterion (AIC)
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Tab.4 Evaluation of covariate parameters in the optimal model for post-dam upstream movement effectiveness of loaches

E o filivHE HR i R ED PR P1{H
S -1.9575 0.019 1.03 0.0467*
BH 5.037 0.437 2.99 0.0924
R 1.148 0.144 1.15 0.4660
T -1.223 0.637 0.39 0.0019"
Q -0.617 0.902 0.26 0.0187
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