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- Beaverrelated Restoration (BRR)

A Working with and mimicking beavers to achieve prodessed
restoration goals.

A Beaver relocation & beaver dam analogues



BRR for climate resilient ecosystem restoration
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g Systematic approach, source suitabily, and

assessment part 1

Key search Boolean operators

4

161 suitable sources

Web of Science| = Google Scholar

6,477 papers‘

Castor canadensis

3 major ecoregions (EPA level 1)

Habitat conditions & biodiversity

3

Location

Metric

QOutcome

Context
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Systematic approach, source suitability, and
assessment part 2

Validity

-4

Agreement

Agreement s

Confidence of effect

High agreement
Limited evidence

High agreement
Medium evidence

High agreement
Robust evidence

Medium agreement

Limited evidence

Medium agreement

Medium evidence

Medium agreement
Robust evidence

Low agreement

Limited evidence

Low agreement

Medium evidence

Low agreement

Robust evidence

Validity of Evidence (amount, quality) e

Confidence

High
Medium
Low

Mastrandrea, et al., (2010). Guidance Note for Lead Authors of the IPCC Fifth Assessment Report on Consist
Treatment of Uncertainties Intergovernmental Panel on Climate Change (IPCC).



Beaver studies

BDA studies
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A 63% (101/161) of studies conducted in montane forests

A 81% (130/161) of studies focus on outcomes of beaver engineering
(not reintroduced beavers)

Burgher et al. 2026. Restoration Ecology



ﬂ‘f: Effects of beavers and BDAs on 47 biotic Futtabe

with
and abiotic variables references
Beavers Beaver dam analogues
Variable Effect Summary Ecoregion Confidence* | EffectSummary  Ecoregion  Confidence*
Larger, older beaver coastal ROBUST ROBUST
complexes reduce mean forest, ) : .
Overall stream temperature- smaller desert evidence Decrease in strear] montane evidence
temperature P ’ ’ ’ MEDIUM temperature. forest MEDIUM
younger complexes may montane
agreement agreement
not. forest
Buffering of thermal minimza MEDIUM
Thermal and maxima; lower desert, evidence Buffering of desert, MEDIUM
minima and | maximum water montane HIGH thermal minima montane |evidence HIG}
maxima temperature value in forest and maxima. forest agreement
agreement
summetr.
..... 45 more rows, each describing a separate variable or set of variables . . .

: BRR studies specifically are Variation in outcomes across
A few categories are well :
. rare, m?st focus on resident ecological contexts are present
studied for be¢aveyr :
: . bedver |mpacts DA studies but not studied adequately to
nothing else is. .
limited in scope predict




Does BRR build climate resilience?

Buffer stream temperatures, increase water
storage, and increase connectivity

_’."j’.!t;.i‘,‘x"' il
reconnection L.

Dam\pool _ o
) Increase resistance to wildlife and attenuate
floods

Increase habitat heterogeneity at multiple
spatial and temporal scales

Large gap between the aspirational potential of BRR (what it can accomplish)
and the realized benefits of BRR actions (what it doesaccomplish).



Beaver relocation in SW Washington: Addressing

historic pressure on a resource

Source: Sketch by Lt. Henry Warre, Courtesy UW Special Collections (WAS0374)

A The Global Fur Trade comes to
Cowlitz Land 1800-1840s

A Fort Vancouver administrative
headquarters of Hu
Companyds Col umbi a

A Beavers target of global market
pressure; both economic and
political



Beaver relocation in SW Washington: Addressing
historic pressure on the landscape
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: ‘* View of Mt. St. Helensp‘r nﬁ?‘atamksPush_tye Skamania County, Washington circa 1934.
% X4 Courtesy. Skamania County. Heritag&Skamania Collection (SK0256) 540




A Natural Resources Program began relocating
beavers a decade ago

A Robust MOUs with state and federal agencies to
manage natural resources in SW Washington

A Partner with USDA-Wildlife Services Non-lethal
Wildlife Initiative and regional conservation
nonprofits

A Participation in WDFW relocation permit program

CASCADE FOREST

CONSERVANCY
FORMERLY THE GIFFORD PINCHOT TASK FORCE
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A Through partnerships we relocate > 70 beavers a
year (~203- 30 groups)

A Operate year round to overlap with primary season
of conflict trapping

A Requires large database of possible relocation sites
across elevation gradients to maximize impacts

A Extensive landscape scale system of beaver
relocation and occupancy



USFWS Tribal Wildlife Grant: Finding suitable
beaver relocation habitat

A USFWS TWG to survey habitat suitability
and occupancy at landscape scales

o Primary focus on GPNF
o Develop agreements with other entities

A Beaver Intrinsic Potential Model (BIP)

o All stream segments score 2 or 3
o Only stream segment

A 221 sites identified through spatial
analysis

o0 191 deemed accessible for beaver
relocation




Beaver Habitat Assessment

Finding suitable beav T,
Field val Sy \

O Suitable Relocation Site

O Non-suitable Site

A In 2025, initiated field validation of these e Gifford Pinchot National Forest
191 sites Tl o

A Utilize WDFW habitat assessment
protocols A categorical data to create site
level score

A Surveyed 142 sites in 2025
91 suitable vacant beaver relocations sites

22 unsuitable sites

29 sites with beaver occupancy (some
relocation sites that span ~7 years)




Landscape scale knowledge to understand

relocation success and habitat outcomes

A Baseline knowledge to effectively
relocate beavers at landscape scales
and study this process

A Multiple spatial, temporal,
ecological scales

What does relocation
success mean across
scales?

A

‘ Individual

‘ Territory/Site

—

‘ Watershed

|

ero

NV Y/

Relocation
success




Measuring relocation success at the
iIndividual scale

A Hair snare projects with NWRC

o ldentify individual relocated beavers

0 Genetic contributions within watersheds

A Satellite transmitters with NWRC

o Develop transmitter methods

0 Understand how relocated beavers
move on the landscape




A Beaver field sign surveys (Sensu Campbell
Palmer et al., 2021)

o0 Feeding data with age and effort
o Other signs including structures

o KDE approach to map territory size and
shifts through time (season and year)

A Beaver dam surveys (Sensu Hafen et al.,
2020)

o Dam height, length, flow state, primary vs.
secondary etci

o Dams and habitat influence through time




Multi -season, multiyear, multistate
occupancy surveys

0 Three states of occupancyA

unoccupied, transient, established
colony

o0 Includes release locations and other
suitable habitat within stream -sheds

0 Relocations in subset of total available
habitat within watersheds




Any guestions?
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