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_ Scaling relationship biw fatigue time and flow velocity
ﬂ Power law type relationship

More than 1 million barriers fragment Europe’s rivers. Fish need
fishways to overcome anthropogenic structures. In this context, U
estimating fish swimming abilities becomes highly relevant. Precision Index = Prl = pIn ( M)

Un
_ Where p Is the total number of individual fish data points used
Uy and U, are the maximum and minimum tested velocities
Procedural choices: Methods and procedural choices for estimating
fish swimming performance vary from paper to paper. _
Theoretical support: Lack of physical understanding for fish _ o
swimming performance. (1) Effect of test flume length and fatigue definitions
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Fatigue time data contains enormous variation.
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Procedural choices: Study the (1) effect of test flume length and ‘ —
fatigue definitions, (2) effect of habituation time and swim behaviour n -7 Rl Flume length
on fish swimming performance. 000] , | | ool , o I
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Italian riffle dace Common minnow European bitterling (2) Effect of habituation time and fish behaviour
(Telestes muticellus) | (Phoxinus phoxinus) (Rhodeus amarus)
Fish position at the end of habituation Swimming volitionally (no poke) or after
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North Italian roach Common bleak o ‘ :
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(2) Effect of habituation time and fish behaviour (2) Validating scaling relationship
* Three _dlfferent_habltugt_lon tlr_nes (0.5, 5, and 2_0 mins) 5 atord P
» Two different fish positions (in flume or on grid) [ Commeniminew
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» Poke vs. no poke at the start of test velocity @ North Italian roach
(3) Validating scaling relationship b/w fatigue time and flow =4y
velocity > ® - ®
» 626 successful fish trials with consistent protocol (all 5 species) .
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Drag: is resistance to the motion of a body (fish moving in a fluid) a4 ,’
Drag force > P =
i <
\Fd N /OLT r2 .
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3 cases for scaling fish drag force * Fish behaviour plays a key role in swimming performance
Fry~ T,U? « Fatigue definition may compromise performance results

* Test flume length influence behaviour as well as performance
« Habituation time is very important in performance tests

1. C,taken as constant

where I, = pLS

2. C,depends on Re (motionless fish Fry~ F1U1?/5 *  5-min habituation may be sufficient or at least as effective as 20-min, at
bgd ) where I, = pL4/5 S y1/5 least for small-sized fish
4 * Power law type relationship exist between fatigue time and flow velocity, as
3. C,depends on Re (undulating Fp ~ [3UZ¢/15 supported by experimental data

* Promising universal applications; however, more data on different species IS

1/3
where [ = pS>/3L1/15 (%) y4/15 needed to strengthen the argument

fish body)
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