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- Expanding the concept to new river

systems
» Inland rivers, other fish species

- Adding more ecological elements

and people
» biodiversity, recreational use,
landscape perception

- Test case:River Nea
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River Nea
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Background River Nea

e Historicaly important spawning and recruitment river for large brown trout from
Lake Selbusjgen

Challenges:

* Reduced discharge, water transferred to HP tunnel
* 32 weirsin 20 km

* Weirs may act as barriers for spawners

Non-native species introduced :
* European minnow (Phoxinus phoxinus)
* Pike (Esox lucius)




Case studles River Nea 32 weirs (2km stretch) ‘
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Mapping of recreational use

* Green Lidar mapping and hydraulic modelling

» Survey (postal to locals and on site for tourists)of attitudes £a rive

towards weirs, river-in-river and weir modification based on
hydraulic modelling and visualisation (photos)

o) ppland Hedmark

* Mapping of present and potential spawning areas (not used
due to depth or velocities)

Hordaland

Buskerud

* Traditional sampling, e-DNA and barcoding of aquatic AL VIR

invertebrates to describe diversity and productivity (compared hogaiBad Vestiod. | Gitoi
to reginal expectations) oo Ao

» Genetic kinship analyses of juvenile trout to estimate
population size, genetic structuring and population
fragmentation due to migration barriers



32 weirs pa 20 km
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Lidar returns



From a birds point of view

Green laser Digital elvemodell
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Describe habitats and conditions for fish and other
animals
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Simulate different discharges and mitigation measures

) HydroCen g'h



River and
andscape

Elvekant, skraning,
vanndekt i
ekstrem flom

Vanndekt i flom/
hey vannfgring
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Nea and weirs as lanscapeelements
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How do people like sone Lokale

155

mitigation measures?
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Fishing for answers...
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Mapping of spawning habitat

Gode gytemuligheter i stryk nedenfor tersklene.
Egnet gytesubstrat i flere av terkselbassengene,
men stillestdende og nedsiltet. Har trolig veert
langt bedre far regulering og terskelbygging.

1| Terskel uten djupal, vanskelige
vandringsforhold ved lav vannfaring.
Gode gyteforhold i stryk nedenfor terskel,
gytefisk osbervert.

g ) s o 1R
Fin gytegrus i terskelbassenget,
men stillestaende. Gyteforhold
trolig langt bedre far regulering/terskel

Noe gytemuligheter i ovenfor

| 0g nedenfor terskel. Terksel

Potential spawning areas -
Existing spawning areas -

ﬁl HydroCen




Mapping of spawning habitat

| Fin gytegrus i terskelbassenget,
. | men stillestaende. Gyteforhold
trolig langt bedre far regulering/terskel

Gode gytemulig addone. R T A D
Egnet gytesubstrat i flere av terkss 1 o 'h'%' - gk vy
men stillestéende og nedsiltet. .
langt bedre far re i

| og nedenfor terskel. Terksel
kan veere vanskleig a passere
| ved lave vannfgringer.
o -

Potential spawning areas -
Existing spawning areas -
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What about biodiversity?

 Kick samples (traditional method)
* DNA-barcoding from the ethanol which were stored on

* Environmental-DNA from watersamples kicksamples
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Biodiversity

Morphology

Expected but not found
72

Majaneva, Sundt-Hansen, Bongaard & Fossgy 2023 (in press, Hydrobiologia) HydroCen @“



Diagnosis

* Spawning stock of trout is very small, inbread and fragmented because weirs are
stopping fish from moving upstream and downstream the river

* The weirpools are less productive and have lower biodiversity

* Weirs are however important for peoples perception of landscape, but there is
acceptance for changing them to improve conditions for trout and invertebrates

e Without weirs the river would become a «rock desert» and the recreational value
would be very much reduced

. Nelia has several spawning areas which cannot be utilized as they are covered by
still water

* Pools are important habitats in winter for survival of trout
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How can conditions be improved?
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A good compremise solution which improves
the ecological conditions

Bune av stabile
stein med spalte  Median vannfering

i midten ;
Lavest vannforing Lavvannsrenne (dypal), bunn 1-0,5 m lavere

R e

Mellomrom mellom Stabile hjernestein Mer variable stein Overgang til
stein for 4 unnga for Celleterskel prinsippet vanlig

stor oppstuing ved lave elvebunn med
vannfgringer erosjonshud

(Figure from "Tiltakshandboka", NORCE)
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Water bank
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——Far regulering

——Etter regulering

Aug Sep Okt Mov Des
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g The suggested modfications of weirs in combination with the water
s ponk will improve ecological conditions in the river

— _  By removing bottlenecks for the trout population production will likely
& = increase:

— o=

Statkraft is positive to the suggested measures 2§

Thanks! s
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