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Quantitative assessment of fish-passing efficiency and optimal conditions in
the Laluo Fishway

LIU Shunran', WANG Xiaogang”, GUO Xiuyun®, XIN Pei'
(1. College of Water Conservancy & Hydropower Engineering, Hohai University, Nanjing 210098, China;
2. Hydraulic Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210029, China;
3. Laluo Hydro-junction and Irrigation District Administration, Lhasa 851414, China)

Abstract: To quantitatively assess the fish-passing efficiency in the Laluo Fishway and identify its optimal environmental conditions,
on-site observations of the flow field, water temperature, and number of passing fishes were conducted in the Laluo Fishway. A two-
dimensional mathematical model of the Laluo Fishway was constructed and verified to obtain more detailed flow field data, and the
diurnal and seasonal rhythms of fish-passing were analyzed. The results indicate that the Laluo Fishway experienced a fish-passing peak
in April, May and July. Flow velocity is the key factor influencing fish-passing efficiency. The average flow velocity at the vertical slot
between 74. 8% and 81.2% of the target species wuimming speed is the most favorable condition for their upstrean migration. Water
temperature is also identified as a significant factor, positively correlated with the upstream migration behavior of fishes. Futhermore, a
significant threshold effect is observed with a recommendation to maintain water temperatures above 8°C. Additionally, Flow has a
relatively small impact on fish behavior. A flow rate in the range of 0. 4-0. 8 m’/s is determined to be most favorable for fish-passing.
Key words: fish-passing efficiency; fishway optimization; vertical-slot fishway; hydraulic characteristic; integrated model;the Laluo
Fishway
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Fig.4 Numerical simulation results of typical pool flow field of the Laluo Fishway
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