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Trickle to floodplain

Fundamental to life

Running waters matter



Still the same
negative 
consequences

- Poor habitat

- Passage issues

- Migration delays

- Predation

Rivers are intimately connected to the surroundings, 
so rivers are what we make of them.



General a vast increasing knowledge on 
freshwater biology and yet…





• - Highest point: 171 m 
above sea level

• - No natural barriers in the 
streams

• - More than 90-98% of the 
streams are regulated

• Small, low gradient, but 
still loads of dams and 
weirs – same consequences

Damremoval - Denmark



How do we measure status - indicator 
species

Migrating

Sea residence

Downstream migration

Spawning

Hatching

Spawning migration



•Passage is both an upstream and 
downstream issue

•Smolts and adults must

migrate downstream

Aarestrup et al. 2006 DFU report

Obstacle Mean smolt loss (%)

Water mills (n = 5) 30

Fish farms (n = 38) 42

Hydropower stations (n = 
7)

82



Loss of GOOD 
habitat
•Loss of both vertical

and horizontal habitat

•Can only be resinstated
by removal

Birnie-Gauvin et al. 2017 Aquatic Conservation

River
(# of dams)

Total drop 
from source 
to outlet (m)

Summed drop 
from barriers 

(m)

Vertical 
habitat loss 

(%)

Total river 
length 
(km)

Summed 
ponded 
zones 
(km)

Horizonta
l habitat 
loss (%)

Villestrup (6) 22 8.8 40 20.0 5.8 29

Omme (14) 75 17.7 24 55.0 11.35 21

Gudenaa (7) 69 24.9 36 149.0 -* -*



Case 1: Vilholt Dam (1866)

•Conflict since
1987

•Every argument 
was used to 
cancel/delay
removal

•Removal almost 2 
decades later, in 
2008



Ponded zone – before

Ponded zone – after

Case 1: Vilholt Dam, local scale
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Birnie-Gauvin et al. 2017 J. Environ. Manag.

•- Brown trout
(Salmo trutta) 
density measured
annually since
1987

•- Overwhelming
increase in density
both upstream
and downstream
of the dam

Case 1: Vilholt Dam



Case 2: River Kolding, river scale

Birnie-Gauvin et al. 2020 J. Environ. Manag.



Case 3: River Villestrup, output

• 7 weirs total

• 6 removed



Birnie-Gauvin et al. 2018 River Res. Appl.

Case 3: River Villestrup



Case 3: River Villestrup



Prioritize Rivers – do better

Barrier removal has a direct benefit on 
over all river health

- Reaches far beyond the local site
- Can restore massive runs of fish

Barrier Removal is the Holy Grail of 
River management

Conclusion



Thanks for your attention!

examples from our research 




