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Monitoring beaver populations and ecosystem services

Biberfachstelle: Christof Angst

Wageningen University: Dr. Annegret Larsen

and ecosystem services
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How many beavers are there?

?

How many?
Where?
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Organisation of the monitoring 2022

• 2 People national coordination (Biberfachstelle)
• 10 People in regional coordination
• 93 Gamekeeper
• 420 Volunteers & gamekeepers
• 2 civilian service

Controlled river stretches
every point is the center of a map for
field-mapping
7’000 km riversections controlled
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Instruction days for volunteers – detailed manual for field work
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Various signs for beaver presence to be mapped
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Beaver-Signs
Felling site burrow

Feeding place KB Artifical burrow

+,     
Single gnawing, stretch > 10 m Bank lodge (between burrow and lodge)

Exit Stick lodge on the river bank

Dam Stick lodge in a pond

Marking, Castoreum
Abandoned burrow (roof may also have 
collapsed); 

Chanel Entrance

Track W Food cache

Various beaver tracks to be noted on maps

+
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Maps 1:10’000 for mapping
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Also mark negative results!
→ ABSENCE

Mark controlled riversections on map (for absence)
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X1

Delimitation of beaver territories



Christof Angst & Annegret Larsen | 4.2.2025 |

Single-/Pair or family territories?

few signs = single/pair A lot of signs = family
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Single-/Pair or family territories?
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Ecosystem services: water quality changes due to beaver damming

Water quality monitoring with volunteers

• Monitoring nutrient variability upstream and downstream of in beaver reaches in Switzerland

• Volunteers from the beaver monitoring to take water samples while mapping beaver signs



Christof Angst & Annegret Larsen | 4.2.2025 |

Water quality monitoring with volunteers: manual for fieldwork

6 different types of water samples!
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A LOT of coordination work! 

• Sample labeling is key! 

• Water samples were sent to a 
laboratory by mail (with 
cooling items) 

AND

• Were stored in the fridge of 
volonteers and collected later

Water quality monitoring with volunteers: manual for fieldwork



Christof Angst & Annegret Larsen | 4.2.2025 |ΔNO3 winter

Δ
N

O
3 

su
m

m
er

1) Summer loss
> winter loss

2) Winter loss > 
summer loss

3) Switch from 
winter loss to 
summer gain

4) Summer gain > 
winter gain

5) Winter gain > 
summer gain

6) Switch from winter gain
to summer loss

Berger et al. unpublished data

ΔNO3 = (DS – US) / US

• NO3 decreasing in a 
majority of cases, 
and mostly in 
summer

Water quality monitoring with volunteers: results
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Hydro-geomorphic connectivity
is key!

• 25 beaver wetlands (out of 165 

total)

• 14 of them hydro-

geomorphologically connected to 

the river

• All 14 connected wetlands showed 

coherent reduction in Nitrate 

loads/increase in DOC/decrease in 

suspended sediment loads

unpublished data

Water quality monitoring with volunteers: results
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Carbon flux monitoring
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Inputs (tonnes C yr-1)
DIC 304.3
DOC 23.1
Total inputs 327.4

Outputs
DIC 195.8
DOC 16.3
CO2 water 3.1
CO2 soil 48.0
CO2 trees* 1.9
CH4 water <0.1
CH4 soil <0.1
CH4 trees* <0.1
Total outputs 265.1
Mass balance 62.3

Storages
C biomass 16.8
Organic C 
sediment 41.9
Total storage 58.7

The difference between outputs and inputs
shows that the beaver meadow functions as a
net carbon sink and that the budget is realistic.

Lukas Hallberg et al., unpublished
l.hallberg@bham.ac.uk

Carbon budget
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Distribution 2022 (Angst et al. 2022)

Single/Pairs (n=591)

Families (n=791)Population: 4’900 beavers

Where no beaver signs could be found → Beaver absence! Important information in the database!
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Altitudinal distribution

88.6 % of the territories between 300 
and 600 m a.s.L
11.4 % above 600 m a.s.L
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Single/pairs

Beaver territory length
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Colonised waters : 2’462 km

Territory length
Families : 1’900 m
Single/pairs :  1’560 m

Families
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Colonised water body types according to Delarze et al. 2015

Water body types 1978 (in %) 1993(in %) 2008 (in %) 2022 (in %)

Lake > 1 ha 12.5 6.5 10.5 8.7

pond < 1 ha 3.1 7.9 8.2 13.5

Reservoir 6.3 2.9 1.5 1.1

Stream > 70 m 15.6 15.1 18.4 7.7

Big river10-70 m 46.9 39.6 25.7 18.7

River 5-10 m 15.6 14.4 10.5 11.3

Creek 0.5-5 m 0.0 13.7 24.9 38.7

Small creek < 0.5 m 0.0 0.0 0.2 0.4

Where are the beaver territories located?
40% in arable land
14% Half in arable land/half in forest
11% All in the forest

7% Meadowland
6% Settlement area
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Territories with conflicts – territories without conflicts: survey of the cantons

28 % of the areas with conflicts
→ 62 % «without conflicts»!
• 64.5 % beaver dams
• 19.8 % undermining
• 16.7 % predation

beaver dams
undermining infrastructure
depredation
No conflicts
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Data archiving (national data base) and data restitution: www.infofauna.ch

http://www.infofauna.ch/
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Data archiving (national data base) and data restitution: https://lepus.infofauna.ch/carto/

https://lepus.infofauna.ch/carto/
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Data archiving (national data base) and data restitution: https://lepus.infofauna.ch/carto/

Castor fiber

https://lepus.infofauna.ch/carto/
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Association of all national data centers: www.infospecies.ch

http://www.infospecies.ch/
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Association of all national data centers, data restituion: www.infospecies.ch

http://www.infospecies.ch/
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Advantage of working with volunteers and Caveads

Advantages Caveads

Information on a landscape level possible Data quality – handle with care for interpretation

You can get a lot of data! Huge coordination effort by project managers

Large network of people available for other projects « Don’t try to overload the boat » 
→ focus on one to two issues, otherwise volunteers are
overstrained!

… …
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