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and large dams are not
the biggest problem....
it might be culverts



Barrier typology: what is a culvert

Does the structure regulate flow?
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How many
[hidden]




What we do know (sort of...)

+1.2M

barriers

but.. could be
as high as

3.7M

barriers

Belletti et al (2020) Nature



Culverts are under-reported...

Belletti et al (2020)
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Ciltizens are 1inding culverts
everywhere..

Denmark +
Norway
Ireland -
Cyprus A
Greece 1
United Kingdom -+
Poland -
Switzerland A
All
Netherlands -
Finland +
Germany A
France -
Bulgaria 4
Sweden A

11,952 barriers

16% are culverts

Country
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Italy -
Lithuania 4
Slovakia 1
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bUt culverts aren t ranaomly

distributed...
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1,583 barriers

4% dare

culverts

But... if consider only
15t-2"4 order streams

49% dare

culverts!



Culverts dominate low order strean
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But can we estimate their number

n
NZT*L

No. culverts = culvert dens. * River networlk
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BIG, BIG BIG error BIG error
uncertainty
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We can try...

CitizenscoIrlr =144K
Citizensobs = 2K
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But culverts are only
found in small streams..
hence easy to miss



Estimates based on small streams

No. culverts = culvert dens. * River network

+ +

0.125 culverts/km 80% of 5M km
in 1542 order are 1°t2"9 order
streams streams?

0.125 x 0.8 x 5 x 10°= 0.5M culverts?

[This would be more than double our
previous 200K estimate!]

1Belletti et al 2020; *Kristensen & Globevnik 2014



Another approach: using road crossin
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River road crossings are a good predictor of
barrier density



Road-river density

3.8 km roads/km river

Road/River density

km road/km river
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Very rough potential culvert estima

potentially

~930,000
culverts
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Scaling up number of river-road crossings from density of river and road networks



Are 95UN culverts conceivabnly
possible?
86K

Some comparative data

o GB = 50K culverts (Steph), we
predict 59K

o Great Lakes (+20 times smaller)
has 250K culverts

o Germany has 51K bridges, we
predict 96K culverts

o France has 200-250K bridges,
we predict 153K culverts



SsO...culvert
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1. Plan Tuture roads to reduce river
crossings

Motorways in Europe

1.8M km
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1. Plan Tuture roads to reduceyriver

crossings
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3. Raise awareness




3. Change their name

90% invisible..,
yet lethal



