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Who am I?

 MSc (2002-2007) and PhD (2008-2013) studies at 

University of Jyväskylä

 Research: Arctic charr and food webs in subarctic lakes

 Post-doc in HydroBalance project (03/2014-06/2017)

 Now researcher at NINA Trondheim

 Participated some in Finland and

planning new culvert projects



 Small streams vital for fish population and ecosystem health

 spawning and nursing habitats for various species

 influence water and habitat quality in connected ecosystems

Culverts and small streams: 

numerous but neglected



 Small streams vital for fish population and ecosystem health

 spawning and nursing habitats for various species

 influence water and habitat quality in connected ecosystems

 Culverts have become a very hot topic

 international and national environmental agreements

 public concern
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Culverts and small streams: 

numerous but neglected



Extent of the problem
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Extent of the problem

 ReMiBar project in Norrbotten and Västerbotten (Schönfeldt 2017) 

 5000-8000 (30-50%) culverts are barriers  2-5M m2 negatively impacted

 Bergan (2015) NINA Rapport 1141

 34% of culverts block sea trout migrations

 Eloranta & Eloranta (2016)

 30-40% of >1000 culverts studied in central

and northern Finland are barriers

 ~90 000 water crossing culverts in Finland

 Corresponding results around the world

 Despite increased awareness, poor 
culverts are still installed!



New road crossing Ratbekken in 2017

https://www.youtube.com/watch?v=dtuIXfAjOhI

https://www.youtube.com/watch?v=dtuIXfAjOhI


Migratory sea trout in October 2017

https://www.youtube.com/watch?v=KUHGEuWL3Y4

https://www.youtube.com/watch?v=KUHGEuWL3Y4


Tana/Teno probably not the most 

problematic watercourse…
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Tana/Teno probably not the most 

problematic watercourse…

Road-river crossing



An example from my "backyard"
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An example from my "backyard"
Stream



An example from my "backyard"
Road-river crossing



Typical problems:

Vertical drop at the outlet



Typical problems:

Barriers at culvert end(s)



Typical problems:

Trash at culvert end(s)



Typical problems:

High water velocity
D. Block



Typical problems:

Lack of bottom substrate



Typical problems:

Low water depth



Typical problems:

Ice formation



Typical problems:

Erosion and hydrological problems

E.Niemelä

American Fisheries Society



Typical problems:

Estethic problems



Main outlet

Main basin

What to do?

Crucial things to consider

 Prioritize important watercourses and road crossings

 Ecological and socio-economic values

 Suitable habitat for migratory fish, pearl mussel, otter etc.? 

 Importance for river continuum

 Highest priority at downstream sites 



What to do?

Crucial things to consider

 Prioritize important watercourses and road crossings

 Ecological and socio-economic values

 Suitable habitat for migratory fish, pearl mussel, otter etc.? 

 Importance for river continuum

 Highest priority at downstream sites 

 Consider other migration barriers

 Dams, weirs, trash racks etc.

 Natural waterfalls, boulder fields, dense vegetation beds etc. 



What to do?

Evaluation

1) Evaluate connectivity of the watercourse

2) Indicate potential man-made and natural barriers

3) Use GIS tools together with field surveys

Some electronic maps & aerial photos

http://www.norgeskart.no

https://www.norgeibilder.no

https://kart.finn.no

https://www.retkikartta.fi

https://asiointi.maanmittauslaitos.fi/karttapaikka

http://www.norgeskart.no/
https://www.norgeibilder.no/
https://kart.finn.no/
https://www.retkikartta.fi/
https://asiointi.maanmittauslaitos.fi/karttapaikka/


What to do?

Evaluation: GIS tools

 Map potential barriers and/or prioritize mitigation actions

 Stream and road networks, elevation models, catchment 

properties, fish community, field-survey data etc.

 GIS approach used in ongoing INVAFISH project at NINA



What to do?

Evaluation: field surveys

 Report from each site:

 Location: connection to up- and downstream ecosystems

 Ecological & socio-economic value: aquatic & terrestrial
animals, nature reserves, recreational areas, etc.

 Detailed information about

 Structure: type, number, shape, material, dimensions, condition, 

water velocity, slope, drop, passability & restoration, etc.

 Nearby stream: water depth, velocity and quality, channel width, 

bottom substrate, riparian habitat, presence of fish, etc.

 Take photos!

 Revisit important sites to evaluate passability at different times

 Electro-fishing in up- and downstream sites

 Pirkko-Liisa Luhta and Markku Seppänen from Metsähallitus

will present detailed templates for culvert inspection



An evaluation chart by WDFW



 Remove or replace damaged culverts

with bridges or large culverts

 Remove barriers in culvert mouths

 Create dry paths for terrestrial animals

 Increase water depth and decrease

water velocity

 lowering/alignment of the culvert

 down- and upstream pools

 baffles and/or natural bottom substrate

What to do?

Mitigation

2x channel width 1x channel width



ReMiBar: examples of mitigation



ReMiBar: examples of mitigation



Don’t forget other species!

Dry paths and "hanging ropes"



Jaakko will tell us success stories
from Teno! 



 Fish migration barriers are in violation of national and 

international environmental agreements

 Improved advisory, control and communication
would reduce environmental damage

 Improved public awareness and 

involvement would be fruitful

 New local and large-scale projects

would be welcome 

What to do?

Future management



Some reading

 Eloranta & Eloranta (2016) (in Finnish + English summary and legends)

 https://www.doria.fi/bitstream/handle/10024/120869/Rumpurakenteiden_ymparistoongelmat.p
df?sequence=2

 Haugland & Hjelle (2015) Frie fiskeveger (in Norwegian)

 https://www.vegvesen.no/_attachment/1117935/binary/1078427?fast_title=Frie+fiskeveger+-
+Utbedring+av+vandringshinder+for+fisk.pdf

 Degerman (2008) Ekologisk restaurering av vattendrag (in Swedish)

 https://www.slu.se/globalassets/ew/org/inst/aqua/externwebb/sidan-publikationer/ekologisk-
restaurering-av-vattendrag/ekologisk-restaurering-av-vattendrag_web.pdf

 Schönfeldt (2017) (ReMiBar Final Report)

 https://www.trafikverket.se/contentassets/2b378fd1b5ce4dc894f612aac2e3b826/life10_nat_se_
045_remibar_201705_kompr.pdf

 Parker (2000) Fish Passage – Culvert Inspection Procedures

 http://www.env.gov.bc.ca/wld/documents/wrp/wrtc_11.pdf

 Bates (2003) Design of Road Culverts for Fish Passage

 http://wdfw.wa.gov/publications/00049/wdfw00049.pdf

 Barber et al. (2009) Fish Passage and Surface Water Diversion

Screening Assessment and Prioritization Manual

 http://wdfw.wa.gov/publications/00061/wdfw00061.pdf

https://www.doria.fi/bitstream/handle/10024/120869/Rumpurakenteiden_ymparistoongelmat.pdf?sequence=2
https://www.vegvesen.no/_attachment/1117935/binary/1078427?fast_title=Frie+fiskeveger+-+Utbedring+av+vandringshinder+for+fisk.pdf
https://www.slu.se/globalassets/ew/org/inst/aqua/externwebb/sidan-publikationer/ekologisk-restaurering-av-vattendrag/ekologisk-restaurering-av-vattendrag_web.pdf
https://www.trafikverket.se/contentassets/2b378fd1b5ce4dc894f612aac2e3b826/life10_nat_se_045_remibar_201705_kompr.pdf
http://www.env.gov.bc.ca/wld/documents/wrp/wrtc_11.pdf
http://wdfw.wa.gov/publications/00049/wdfw00049.pdf
http://wdfw.wa.gov/publications/00061/wdfw00061.pdf


Kiitos! Tusen takk!


