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DAM-BUILDING CAPACITY MODELING

• Beaver dams, not beaver 
themselves, provide the 
desired impacts to habitat

• While beaver can survive in 
a wide range of conditions, 
where they build dams is 
more limited

• Dam building activity varies 
dramatically according to 
flow regime & availability of 
dam building materials



BRAT… A BEAVER DAM CAPACITY MODEL

• BRAT (Beaver Restoration 
Assessment Tool) is all 
about how many of these:

• Not how many of these:

Macfarlane et al. (2016) DOI: 
10.1016/j.geomorph.2015.11.019http://brat.riverscapes.xyz

• Resolves where and at what level (within a drainage 
network) beaver dams can be built and sustained.

http://dx.doi.org/10.1016/j.geomorph.2015.11.019
http://brat.riverscapes.xyz/


THE PRIMARY QUESTIONS WE ASK 

1. Is their enough water
present to maintain a 
pond?

2. Are enough and the right 
type of woody resources 
present to support dam 
building?

3. Can they build a dam at 
base flows?

4. Are dams likely to 
withstand typical floods?

Some nationally-available lines of 
evidence to address questions:

• NHD – perennial streams 
(1:24K)

• LANDFIRE - vegetation type 
(EVT)

• USGS Regional Curves for
– Baseflow statistics
– Q2

• USGS NED 10 m DEM –
derive reach slope and 
estimate stream powerMacfarlane et al. (2016) DOI: 

10.1016/j.geomorph.2015.11.019

http://dx.doi.org/10.1016/j.geomorph.2015.11.019


CAPACITY MODEL IN A NUTSHELL 
• Beaver need water and wood…
• Type and extent of wood/vegetation matters most
• Flow regime act to potentially limit capacity

Figure 1 from Macfarlane et al. 
(2016) DOI: 
10.1016/j.geomorph.2015.11.019

http://dx.doi.org/10.1016/j.geomorph.2015.11.019


HOW MANY & 
WHERE?
• Existing 

capacity: 
356,294 dams

• 8.3 dams/km

• Note: Utah is second 
driest state in US

From Macfarlane et al. (2016) DOI: 
10.1016/j.geomorph.2015.11.019

http://dx.doi.org/10.1016/j.geomorph.2015.11.019


Where can beaver build dams now 
and to what extent?

EXISTING CAPACITY

Existing Capacity: 
6,139 dams
~ 6 dams/KM



Where can beaver build dams now 
and to what extent?

LET’S GET A NON BLACK-BOX 
VERSION OF THIS



CAPACITY… MAX NUMBER OF DAMS

• By answering the 
basic questions on 
this form & using 
the inference 
system tables we 
can estimate 
beaver dam 
capacity.



Let’s go out in the field & “run” BRAT

•BRAT is a powerful planning tool that helps determine where and 
at what level dam-building activity might be sustainable for 
stream and riparian restoration.



BRAT - CIS

Who?
Where?
When?



BRAT - CIS
The veg questions… - dam building materials



BRAT - CIS
The inference system… look up table on back!



BRAT - CIS
Does hydrology (manifested as local hydraulics) 
limit this capacity?



BRAT - CIS

Uglier table… but 
simple to apply
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