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Beavers increase stream lateral connectivity and decrease 
longitudinal connectivity 

 Photograph: Ken Tape/University of Alaska, Fairbanks

north-western Alaska



Beavers increase stream lateral connectivity and decrease 
longitudinal connectivity 

 Photograph: Valentin Moser, WSL



What we do know: the carbon cycle in streams

Modified from Cushing and Allan, 2001. Streams. Their Ecology and Life. Academic press.

DOC



How do beavers influence stream nutrient content?

Larsen, A. et al. 2021. Earth-Science Reviews 218: 103623.  Photograph: Valentin Moser, WSL



Research questions

1. How much does the beaver damming activity influence the dissolved 
organic carbon content from upstream to downstream?

2. Do aquatic primary producers and terrestrial inputs influence the change 
of dissolved organic carbon content from upstream to downstream?

3. Does the age of the beaver pond influence the change of dissolved 
organic carbon content from upstream to downstream?



16 sites sampled: 8 sites in 2021 & 8 sites in 2022

Methods: sampling design

Authorship: Moser, V. 



DAM

Downstream

Pool

Upstream

1 x Pool

Authorship: Moser, V. (WSL & Eawag). Modified by : Capitani, L.

Sampling design & outcome

Outcome interpretation

● if delta DOC > 0 then the beaver pond is a source of DOC 
to the stream

● if delta DOC < 0 then the beaver pond is a sink of DOC   

● if delta DOC =  0 then the beaver pond does not influence 
the DOC content 

Outcome: delta DOC → DOCdownstream -     DOCupstream

mg/L mg/L mg/L



Our hypothesis: the directed acyclic graph (DAG)
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Translate the 
DAG intro 
probabilistic- 
statistical model 

Original draw by Dr. Johannes Textor, Radboud University



Results

ROPE
0 ± 0.04 mg/L

Beaver’s pond are 
source of DOC 
downstream
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Take home messages 

● Beaver ponds can be considered sources of DOC 

● The main that influence DOC releasing in the water are: 
- aquatic primary producers ( from 2% to 8% increase) 
- terrestrial litter inputs (from 5 to 15% increase)

● The older the beaver pond, the more carbon is released 
into the water


