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Aim - apply adaptive management to the operation of dams and barriers
in European rivers to achieve a more efficient restoration of stream
connectivity, and address impacts caused by river fragmentation

* H2020 funded project e, . G |
. N ingenieurbiiro AT g
* 20 partners - hydropower businesses, swansea University kauppert POLITECNICO 2555 | &5

rivers authorities, non-governmental

. . . . e [E]] UNIVERSITY OF - Fm
organisations, universities and the UCC Southaipton upi &=
European Joint Research Centre z’": e i per /==

. D \

* 11 countries - Poland, Italy, Germany, ) (O A, e
UK, Ireland, Netherlands, Spain, ogy WIIE'JLH.}IE}'..LM Gt e
France, Switzerland, Denmark and ‘ Tl Technica &‘JID } “ |

U P niversity of rham
Sweden o EDF  ee "m‘l{ﬂﬁ ..

e Stakeholder involvement

(e, WORLD FISH MIGRATION
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e Citizen science



http://www.infish.com.pl/
http://www.swansea.ac.uk/
http://www.riosconvida.es/
http://www.fisheriesireland.ie/
http://ec.europa.eu/
https://www.dur.ac.uk/
http://www.dtu.dk/
https://www.edf.fr/
https://www.rwe.com/web/cms/en/8/rwe/
http://www.uniovi.es/en
http://www.saumon-sauvage.org/
http://www.ucc.ie/en/
https://www.uniper.energy/
http://www.southampton.ac.uk/
http://www.wwf.ch/de/
https://www.uhi.ac.uk/en
http://www.worldfishmigrationfoundation.com/
http://www.erce.unesco.lodz.pl/
http://www.polimi.it/
http://www.ib-kauppert.de/

Main outputs

* European Barrier Atlas

* Citizen science application
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* Ecological and habitat data

 eDNA tool development data

* Ecosystem Service and Socio-economic data
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« Organisms’ responses to conditions at barriers,

* Case Study data — removaI/mitigation/instalIation -
* Book and decision support tool !ﬂ o

-




Ability of organisms to cope with barrier =8~
and pass hydrodynamics AMBER

Fish passes and barrier specifications — use knowledge of target
species’ swimming abilities

A few species relatively well-studied
(e.g. salmonids) but:

* Many other taxa poorly understood
* Especially ‘weak swimmers’

* Invertebrates — e.g. crayfish

* lnvasive species

* Even salmonids often show poor
passage rates

* Energetic costs of passage unknown




and pass hydrodynamics

Intraspecific variation poorly
understood — one size fits all.
lgnores variation:

* Inter-population variation —
upstream/downstream, barrier
effects

* Individual - size, sex, morphology

* Temperature variation — seasonal
differences, climate change

 Turbulence and substrate

Variation with size/sex/morphology etc

Temperature effects




Study species AMBER

Focus on ‘weak swimmers’
Less-studied species
Invasive species

Control - brown trout

Brook lamprey—  Bullhead —Cottus.gobio . * Minnow~ Phoxinus MQL el’-Angw//a 5
Lampetra planeri "o _',f._'sitg.' r Vit pbe(nus '

- Topmouth glidgeon - Sighakcray Pac;fastacus
. Psuedorashora-paria leriTEN~




Swimming ability/energetics

* Critical swimming ability
* Baseline metabolic rate
e Active metabolic rate

* Interspecific variation

* Individual variation

* Population variation

* Temperature effects

e Effect of turbulence on
swimming/metabolism

Metabolic rate

Flow velocity



Voluntary swimming behaviour

Velocity barriers

* Debate over applicability of e ~
‘forced swimming’ data

* Fish can display different ==
swimming ability when
behaviour is voluntary - J

Vertical barriers

* Stream channel mesocosms
* Velocity barriers

* Vertical barriers — crump weirs,
overshot weirs, etc

e Effect of substrate

Vertical barriers




Tagging

Assess behavioural response to barriers
* Accelerometer tags
* Monitor activity levels

* Swimming speeds N
* Response to turbulence o

* Behavioural changes with temperature
and substrate type

Acceleration (gy)
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Images from Broell et al., 2016



Outputs

* Broader knowledge base for designing
barriers and mitigating impacts

* Data to feed into Agent Based Model to
predict how barrier removal/mitigation
may affect species distributions

* Contribute to decision support tool
* Published in articles and book

» Data will be open access
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Thank you!

Swansea University
Prifysgol Abertawe

* http://amber.international/
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bora n/feedback/input welcome!
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