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\/ Damremoval?

\/ Settinggoalsfor restoringanadromous
salmonidsn regulatedrivers



Globalboom in hydropower development

A Fueled largel\by changes in publiserception:

U Needtoreducel 4 Y2 8 LIKSNA O &aNsSidhy K 2

U Disasterat the FukushimabDaiichi nuclear power plant in
Japan in 2011

cf. Lange et al(2018)FrontEcolEnviron




Globalboom in hydropower developmentl
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® Dams under construction : -

¢ Dams planned

U  Atleast 3,700 majanydro dams (>10 MWgre plannedor under constructionmostly incountries with
emergingeconomies

U  Predicted increase in global hydroelectricity capacity 73 %, to c. 1,700 GW
i Will reducethe number ofLJt | yfeé3niithdy freeflowing large rivers by 20 %
U 83,000small (mostly <10MW) hydropower plants are operating or are under construction in 150 cour

Zarflet al. 015) AquatScj Couto& Olden(2018 )FrontEcolEnviron



Dams In (really) large rivers
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Fishdiversity (shadesof green anddam locations(dots) in the AmazonCongoand Mekongbasins

0 2 2 NIme®Biodiverse riversonel KA NR 2F ¢2NI RQa T NBderias I G S
U  Most existing dams small, in upland tributar®s450 additional dams are planned, many large

U Risksand longterm impacts on biodiversityin riversystems thasupport livelihoodsof
millions of people?

Winemilleret al. (2016) Science



Finlamdl

U 3224dams
A Ofwhich678hydropowerdams

U 1532smallmill damsetc.
A ¢. 25%otal barriersfor fish
migration, c. 25%partial

U 217fishways

A 7%of dams

A Somemill damsshouldbe
IncludedA smaller%

Sweden<2% of c. 2000 hydropoweplants g

B Totalbarrier
Partialbarrier

havefunctional passages fdish migration il Wl ..
Mk £ O Fishway
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$u Deflnltlonof mlgratlon usually mvolves a retumovement l.e
eEDPDOU 2. O2YS YR T2 gA0KAY Ok
(Roff1988)

- U ACtIVE specialized; directenehaviours excludingandom or




Why do animalsmigrate?

A Obtainingbetter food resources and growth
possibilities -

= Achievingoetter Condltlons for successful
reproduction

A Avoidance of unfavorablenvironmental
conditions

A Needsof individuals are nabeing metin the
original/present/previousabitat



Thewondrouslife cycleof an anadromousfish

R
Salmon at sea _
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Gobal overviewof Atlantic salmonstockstatuswwr 2001)
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[ | Ag%re?ated categorization of salmon-bearing rivers [ | Aggregated categorization of salmon-bearing
in the four countries! that host the majority (more than 90%) rivers in 14 countries? where the majority of rivers
of the remaining healthy rivers are threatened (vulnerable, endangered and/or extinct)

Extinct (7%)
Critical (6%)

Unknown Status (6%) Unknown Status (19%)

Extinct (29%) Healthy (10%)

Healthy
Endangered (21%) r (53%) Vulnerable (13%)
.~
Vulnerable (7%) Critical (15%) Endangered (14%)

A Historicallyc. 2600 Atlantisalmonriversin the world
A 44% with a statusvorsethan healthy (or unknown)
A Main reasonsbehinddeclines

Water quality, habitat degradation overfishing dams
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@ Pod rivers - rivers with wild salmon
notin safe numbers of unknown
numbers.

Reasans: behindd the: declinee: | Zoror.. | sweoe

) Hydrodam construction I|‘\gl'[lga'[IOI’l ,.compensatlon at
_ . < gulated rivers
- Habitat degradation
- Water quality, V Stocking of juvenile fish (fry,
channelization, parr , smolts )

sedimentation V Building fishways
- Overfishing V Restoring rearing habitat

33, @ Slupia 5,29 3 Al Q' SVE,,’W 49. @Gauja

34, @ Lupawa S /5 & 42. @ Bartuva-Bart 50. @Peterupe

35. @leba Ff:?i‘fff&?:i?&“&‘?;ﬁ?:ﬁ,“:::m&w 45, @ Venta Belarus 51. @Vitrupe

36. @ Wisla/Drweca |y h and e e 83. @Vili 52. @Salaca
updated continy Ugnda, Swidon Ky 2012 3. iHa







Luke Generalpatternsin passageefficiency
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> Upstream Downstream ? Pomami; ’ Pool & slot | Matural | Denil Fi;hrnnk!eleval;f
Direction Fishway type

V' Upstreampassageefficiencyin salmoniddgs thebestacrossorders c. 60%
V' Downstreampassageesfficiencyin salmonidsc. 75%
V' Markeddifferencesacrossishwaytypes

Noonanet al. 2012 HERISLGHURI S 198008



Say, 70% survival per dam..?
What about a river with multiple dams?

v
/0 fISh |€ft |V Mortality in upstream passage of spawners
100 'V Mortality in downstream passage of smolts
— V Mortality in downstream passage of spent
1 70 = L.fish
B 49 =1V Mortality in upstream passage of repeat
= | spawners
3 34 =V etcé .
R TR
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Sizeselegdtivity of
fishways?

Marked differencesin salmonage
structure;

V' Fishpassingishwayare younger
andsmallerthan thosecaptured
belowthe dam(River Oulujoki)

V' Fishpassindgishwayare younger
andsmallerthan thoseusingthe
naturalchannelvia awaterfall
(RiverNaatamaojoki/Neidenelva

\/  Similarobservationdrom other
rivers

V' ArefishwaysfavouringlSW
salmor?

V' How toattract more MSWsalmon
to fishway®

Orell et al. 2014unpubl
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River Oulujoki,N-Finland

il

Tailrace Fishway Tailrace Fishway Tailrace Fishway

m35W m25W m1SwW

RiverNeidenelvg N-Norway

Natural channel Fishway
m3SW m2SW m1SW
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-IShway design criteria ao not adequatel: 4 account for natural variation -
among Individuals, populations and s pe IeS
—Ngineeredsolutions cannot reinstate the natural habitat: ana

t1x

20f Jturpnuug \l properties - or ‘u 'i\-“ r
CL,":"'I\/ jowaras involvement of a wide range or - disciplines:  fish
0enhaviour, socioeconomics, complex modellinge

oliva etal. 2U17. FIs JfIJ rFIsneries
Cirmie-Gauvin et al. 20U16. Aquatic conserv. viar Fresiwecosyst



Do ,wm»w I prisage of :molvs

, o ae Wldevarlatlonln passageeﬁluency
\ 5y S Pand surwvalacrossrlversand dams
W Turblnegr_,_nwo_rtahty (Salmc) 0¢ l35% ((aplar)

Gmdanceefflmencyat dafﬁs(Sa|mc) 0¢ 90%‘
Dependson anumberof varrables i

$i!
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‘ Whatdothe flguresrepresé’htfg
comparedto what? b
: Survwalm afree-flowing river is not 100%

Experlments hatcheryfish vs.wild fish;
taggedfish vs.untaggedfish?

A Relative figuresmatter!

Luke



Smoltmigrationin two largerivers. one with dams one without

Huusko et al. 2018Can J.Fish Aquat. Sci
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