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BACKGROUND 

This management brief, presents the key findings from the Macfarlane et al. (2014) The Utah 

Beaver Restoration Assessment Tool: A Decision Support and Planning Tool report. Beaver dam-

building activities lead to a cascade of hydrologic, geomorphic, and ecologic feedbacks that 

increase stream complexity and benefit aquatic and terrestrial biota. As a result, beaver are 

increasingly being used as a key component of stream restoration strategies. However, 

predictive spatial models resolving where within a drainage network beaver dams can be built 

and sustained are lacking. Moreover, a capacity model approach alone is not enough because 

many places that beaver might build a dam are in direct conflict with humans (e.g., damming of 

culverts or irrigation canals and flooding of roads or railroads).  

The Beaver Restoration Assessment Tool (BRAT) was developed to fill this void and serves as a 

decision support and planning tool intended to help resource managers, restoration 

practitioners, wildlife biologists and researchers assess the potential for beaver as a stream 

conservation and restoration agent over large regions.  

The project described herein improves upon the pilot beaver dam building capacity model, 

extends the coverage to the entire State of Utah, and develops and tests the decision support 

and planning components of the tool. The decision support tool accounts for where beaver may 

pƻǎŜ ǇƻǘŜƴǘƛŀƭ ƴǳƛǎŀƴŎŜ ǇǊƻōƭŜƳǎΣ ǿƘŜǊŜ Ψ[ƛǾƛƴƎ ǿƛǘƘ .ŜŀǾŜǊΩ strategies may be needed, where 

re-colonization and/or reintroduction is most appropriate and identifies potential conservation 

and restoration areas for beaver. By combining the capacity and decision support approaches, 

resource managers have the necessary planning information to estimate where and at what 

level re-introduction of beaver and/or conservation is appropriate.  

The four main objectives of the project were to: 

1. Complete the development of the BRAT Decision Support and Planning Tool 

2. Run BRAT for entire State of Utah 

3. Validate BRAT at select target watersheds 

4. Synthesize findings from BRAT into recommended adjustments to Utah Beaver 

Management Plan 2010-2020 

¢Ƙƛǎ ǇǊƻƧŜŎǘΩǎ ǇǊƛƳŀǊȅ ǇǳǊǇƻǎŜ ǿŀǎ ǘƻ ǇǊŜǎŜƴǘ ŀƴŀƭȅǎŜǎ ŀƴŘ ŀ ŘŜŎƛǎƛƻƴ ǎǳǇǇƻǊǘ ǘƻƻƭ ǘƻ assist 

UDWR staff in the management of dam-building beaver populations across the state in 

accordance with the Utah Beaver Management Plan 2010-2020 (UDWR, 2010). 
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PRIMARY FINDINGS 

The Macfarlane et al. (2014) report presented the development and application of the Beaver 

Restoration Assessment Tool (BRAT), a decision support and planning tool for beaver 

management, to analyze all perennial rivers and streams in Utah. The backbone to BRAT is a 

capacity model developed to assess the upper limits of riverscapes to support beaver dam-

building activities. Both existing and historic capacity were estimated with readily available 

spatial datasets to evaluate five key lines of evidence: 1) a perennial water source, 2) 

availability of dam building materials, 3) ability to build a dam at baseflow, 4) likelihood of dams 

to withstand a typical flood, and 5) likelihood that stream gradient would limit or completely 

eliminate dam building by beaver. Fuzzy inference systems were used to combine these lines of 

evidence while accounting for uncertainty.  

The capacity model estimated existing statewide capacity at 226,939 beaver dams (8.3 

dams/km) and the historic capacity at 320,658 dams (11.7 dams/km), reflecting a 29% loss of 

historic capacity (Figure 1). Nearly all of this capacity loss can be explained in terms of 

vegetation loss and degradation associated with land use: i) urbanization along the Wasatch 

Front and Cache Valley, ii) conversion of other valley bottoms to agricultural land uses, and iii) 

overgrazing in upland areas. Despite the losses, the relatively high proportion of publicly owned 

lands in the staǘŜ ŀƴŘ ǊŜŀǎƻƴŀōƭŜ ŎƻƴŘƛǘƛƻƴ ƻŦ Ƴŀƴȅ ǎǘǊŜŀƳǎ ƛƴ ǘƘŜ ǎǘŀǘŜ ƳŜŀƴ ¦ǘŀƘΩǎ 

watersheds are still capable of supporting and sustaining a substantial amount of beaver dam 

building activity. Dam capacity was found to be well distributed throughout each of the five 

Utah Division of Wildlife Resources (UDWR) regions in the state with slightly higher 

proportional capacity in the Northern and Central regions.  

We verified the performance of the existing capacity model using 2,852 existing dams at four 

watersheds (Figure 2) scattered throughout the state and representing 12.5% of the 27,345 km 

of perennial streams in the state analyzed. In all four watersheds, model performance was 

spatially coherent and logical, with electivity indices that effectively segregated out amongst 

the capacity categories. That is, beaver dams were not found where the model predicted no 

dams could be supported, beaver exhibited avoidance of reaches predicted as supporting rare 

or occasional densities, and beaver exhibited preference for areas predicted as having pervasive 

dam densities. Of the total 1,143 stream segments with validation dam counts only 15 

exceeded the capacity estimates indicating that the model effectively segregates the factors 

controlling beaver dam occurrence and density 99% of the time. These watersheds had average 

dam densities ranging from 0.1 dams/km to 1.6 dams/km with an average of 0.83 dams/km and 

roughly 9% of modeled capacity. We found that validation watersheds in the northern portion 

of the state were currently at a higher percentage of capacity than watersheds in the southern 

portion. The Logan/Little Bear watershed (Northern Region) is currently 16% of capacity and 



 

 

 
 

Page 5 of 16 

 

The Utah Beaver Restoration Assessment Tool: A Decision Support and Planning Tool  - Manager Brief 

Strawberry watershed (Northeastern Region) is 13% whereas the Fremont watershed (Southern 

and Southeastern regions) and Price watershed (Central and Southeastern regions) are 

currently both only 1% of existing capacity. If these validation watersheds are in fact 

representative of statewide trends then dam building beaver populations across the state are 

only at a small fraction of the actual capacity and are much lower in the southern portion of the 

state than in the northern.  

To make some rough estimates of beaver dam numbers for the state, we extrapolated our 

findings from the verification watersheds using the capacity model. We determined the full 

range of percent of capacity estimates realized by capacity prediction categories, which ranged 

from 1 to 38% with an average of 8%. Using a variety of estimates, we estimate there are 

somewhere around 20,000 beaver dams currently in the state, but it is plausible the number is 

as high as 40,000. Either way, the SǘŀǘŜ ƻŦ ¦ǘŀƘΩǎ ǊƛǾŜǊǎ ŀƴŘ ǎǘǊŜŀƳǎ ŀǊŜ currently well below 

the capacity of these streams to support beaver dams (8% to 17% of capacity). Given that 

beaver have not been actively promoted or encouraged in most parts of the state, and in many 

parts they are actively removed, it is likely that historically (pre-European settlement) the 

realized percent of capacity was much higher (likely 30% to 50%). 

The decision support and planning tool side of BRAT uses simple geospatial analysis and rule 

systems to account for the recovery potential of riparian habitat and human conflict (Figure 1C) 

with beaver dam building to segregate the stream network into various conservation and 

restoration zones (Figure 1D). BRAT categorized 35% of the state as Ψ[ƻǿ-ƘŀƴƎƛƴƎ CǊǳƛǘΩ streams 

signifying habitats that are either currently inhabited by beaver or are in relatively good 

condition for beaver re-colonization and/or reintroduction. Another 29% of the state was 

identified as Ψ[ƛǾƛƴƎ ǿƛǘƘ .ŜŀǾŜǊΩ ǎƛƎƴƛŦȅƛƴƎ ŀǊŜŀǎ ǘƘŀǘ ŎƻǳƭŘ ōŜƴŜŦƛǘ ŦǊƻƳ Ψ[ƛǾƛƴƎ ǿƛǘƘ .ŜŀǾŜǊΩ 

strategies. 

We believe the spatially explicit outputs from BRAT provides UDWR biologists with the 

information needed to effectively identify where nuisance beaver can be relocated, where 

Ψ[ƛǾƛƴƎ ǿƛǘƘ .ŜŀǾŜǊΩ ǎǘǊŀǘŜƎƛŜǎ Ƴŀȅ ōŜ ƴŜŜŘŜŘ and where beaver can be used for watershed 

restoration efforts to have the greatest potential to yield increases in biodiversity and 

ecosystem services. Not only does this help with broad-scale planning efforts, but the 

resolution is sufficient (Figure 3) to support detailed design and on the ground implementation 

of translocation and restoration activities.  
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Figure 1 ς Map of statewide BRAT outputs that includes A. existing beaver dam capacity, B. historic beaver dam capacity, C. probability of 

potential conflict, and D. beaver conservation and restoration zones (i.e., Beaver Management Zones). 
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Figure 2 ς Example map from (Macfarlane et al., 2014) of validation data (actual beaver dam locations) for the Strawberry watershed with 

existing capacity estimates, historic capacity estimates, and actual beaver dam counts. 
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Figure 3 ς Example of resolution of beaver dam capacity model (250 m segment resolution) on Mud Creek. This resolution now exists for 

every stream and river in the State of Utah. Individual beaver dams are denoted with yellow stars, whereas, dam complexes are shown in 

circles (number in circle is count of dams) in discrete segments. The figure illustrates how the model has effectively differentiated pervasive 

and frequent dam densities reaches. 


















