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Modelllng Upsteamlgratlon behaviour

w Categorie®f rheoreactiveresponsevelocities

[m/s]
Flow velocity M 0.0-0.2
M 02-04
0.4 -0.6
0.6-0.8
0.8 -1.0
1.0-1.2

B

. 1.2-1.4
\3,33 ma/s \ 167mYs M14-1.6

Mi15-1.8
M =158

Behavior-relevant velocity classes

M 0.00 - 0.15 No clear orientation
0.15-0.30 Young fish oriented

M 0.30-1.00 Adultfish oriented
1.00 - 1.75 High swim capacity

m 175 Limit of swim capacity

&

\3,33 m3/s \ 1,67 m3/s



ModelllngUpstreammlgratlon behawour
w Fish agents integrated in Fish habitat modeCa&{SIMIR

Migration paths: situation without weir spill
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\1,67 m3/s

[m/s]

M 0.00-015
0.15-0.30
M 0.30-1.00
1.00-1.75
M| =175
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ModelllngUpstreammlgratlon behawour

wFish agents integrated in Fish habitat modeC&{SIMIk

Migration paths: situation with additional flow of 5 m3/s on right bank from

desilting chamber
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\ 3,33 m3/s

\1,67 m3/s

[m/s]

M 0.00-015
0.15-0.30
M 0.30- 1.00
1.00-1.75
M| -175
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I\/Iodellmg Ustreammlgratlon behaviour

wObserving fish behavior and relating it to hydraulics

A Setting up
hydrodynamic model

A Studying attraction
flow for different flow
situations

A Optimization of agent-
based fish migration
model
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2) I\/Ieasurlngﬂow how fISh senset
Fishsensomwith a lateral Line

A fish is not a point in space _ N
9 Fish use two modalities to sense

R L PV acceleration and gradients

Superficial T senses velocity
gradient at point

I senses pressure gradient
over body

Superficial Neuromasts < 30 Hz
Neuromasts 30-200 Hz




Howdoesaflsh experlencaurbulence’?
Movingvortexoverfish body
A series of peaks shows that a vortex is passing over the body
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Vortlcesandflsh behawour
Bioinspired sensing fish robot (FP7 project FILOSE)

A Adjusted tail beat
timing based on
Video lateral line signal
https://www.youtube.com/watch?v=3nQYaRtNzKY (fre q l:Je : Cy’
amplitude, phase)
A Increased the
propulsive
efficiency by 100%
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FlOWSigna’[UFESIProject FIS—IVIEW BOI\MSgramme

w Measurementsn verticalslot pass,|aboratory

Laboratory of KIT,

Karlsruhe Institute
\ \ of Technology
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A Different flow signatures in different
zones of a Vertical slot pass

Pressure (Pa)
o

A Goal: Find signature categories that
are relevant for fish behaviour
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