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Harness ing the natura l  water - re ten t ion capabi l i t ies  o f  beaver  dams of fers  an economical
approach to wet land res tora t ion and watershed res i l ience.  By encouraging beavers  to take
over  and improve upon BDAs,  the i r  exper t i se in  dam bui ld ing is  u t i l ized to enhance water
re ten t ion.  Beavers ,  known for  the i r  dam-bui ld ing sk i l l s ,  e f fec t ive ly  he lp to hold back
water .

The presence of  beaver  co lonies  in  a s t ream sys tem aids in  re ta in ing more water  on land
throughout  the year,  augments  summer s t ream f lows,  and enhances res i l ience to drought ,
f lood,  and f i re .

Par tner ing wi th beavers  for  watershed management  reduces the need for  munic ipal ,
regional ,  and provinc ia l  serv ices.  Beaver -based res tora t ion proves to be more e f f ic ien t ,
cos t -e f fec t ive,  and sus ta inable than t radi t ional  bui l t  in f ras t ruc ture.

Artwork by Chenoa Gao

Partnering with Beavers
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Benefits of
Beavers to the
Environment

Beavers  have been shaping our  r iverscapes
for  over  one mi l l ion years .  They are of ten
refer red to as "ecosys tem engineers" for
the i r  abi l i ty  to create and expand habi ta ts
wi th the cons t ruc t ion of  dams.  So many
species  re ly  on habi ta ts  created by beavers
that  they are cons idered a "keys tone
species ,"  in tegra l  to  the heal thy func t ioning
of  ecosys tems in which they are nat ive to.
This  inc ludes a lmos t  a l l  o f  Canada and the
U.S.

Beaver  dams impound water ,  which
act iva tes  f loodplains  and he lps recharge
groundwater  s tores.

Beavers  are becoming increas ingly known
as c l imate heroes for  the i r  abi l i ty  to
mi t igate the sever i ty  o f  c l imate -dr iven
events  such as f loods,  droughts ,  and f i res .
Beavers  he lp mi t igate f looding by s tor ing
water  in  the landscape,  which enables
excess  water  to spi l l  on to the f loodplain
ra ther  than eroding the s t reambed. In  terms
of  f i re  mi t igat ion,  beavers  cont r ibu te by
s tor ing more sur face and groundwater  on
the landscape,  which keeps vegeta t ion
greener and less  prone to f i re .  Regarding
drought  mi t igat ion,  beaver  dams gradual ly
re lease s tored water  throughout  the
seasons,  thereby augment ing summer low
f lows that  would o therwise lead to
droughts .

The Impact  of  Beavers  on Cl imate Res i l ience

Dams promote a diverse range of  f low
condi t ions and water  depths.  Th is  var ie ty
of  habi ta t  a l lows many species  to f lour i sh,
as there are areas to res t ,  forage,  and
reproduce.
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Schematic demonstrating how beaver dams and beaver dam analogues mitigate flood impacts: Instream structures slow
down, spread out, and sink floodwaters, thereby limiting erosion and degradation
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A Brief History of
the Beaver

Before European co lonizat ion,  beavers
occupied mos t  r ivers  in  Nor th Amer ica.
Ear ly  co lonia l  se t t le rs  wrote ta les  detai l ing
thei r  d i f f icu l t ies  t rave l l ing through the dam-
laden r iver  sys tems.  

The fur  t rade in the 18th and 19th century
prompted the persecu t ion of  beavers  and
led to dras t ic  popula t ion dec l ines.

This  rapid loss  of  beavers  f rom val ley-
bot toms was coupled wi th  the expans ion
and development  of  human set t lements
wi th in h ighly product ive f loodpla in areas.  

Human-made dams and berms were
cons t ruc ted to cont ro l  water  courses.
However,  th is  human manipu la t ion of  r iver
sys tems,  combined wi th the absence of
beaver  in f luence,  d is rupted the natura l
ecosys tem equi l ibr ium. This  led to more
degraded habi ta ts  that  were less  res i l ien t  to
dis turbances.

S t reams became disconnected f rom thei r
f loodplains ,  and landscapes were not  able
to re ta in as much water  which led to
heightened f lood,  drought ,  and eros ion
events .  

By the 20th century beavers  were ext i rpated
in many areas of  the i r  nat ive range.

Landscape Without Beavers
Vs. Landscape With Beavers
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Basics of Beaver-Based Restoration
Beaver -based res tora t ion i s  a type of  low- tech process -based res tora t ion ( LTPBR) .  LTPBR is  an
approach to s t ream res tora t ion that  uses s imple,  temporary ins t ream s t ruc tures  to mimic
natura l  sys tems and in i t ia te or  enhance speci f ic  processes that  regula te heal thy ecosys tems.
Beaver -based res tora t ion in tends to br ing back the ecologica l  benef i t s  o f  beaver  dams to
degraded s t reams that  lack dam-bui ld ing beavers .  

Beaver -based res tora t ion can invo lve mul t ip le  approaches:
 

Cons t ruc t ion of  Beaver  Dam Analogues (BDAs)  
Re locat ion of  beaver  to projec t  s i tes  
Res tora t ion of  r ipar ian vegeta t ion to encourage beaver  es tabl i shment  and dam-bui ld ing

Beaver  Dam Analogues (BDAs)  are human-made s t ruc tures  des igned to mimic the form and
func t ion of  natura l  beaver  dams.  There are many di f feren t  des igns for  BDAs,  bu t  they a l l  can
be cons t ruc ted by hand us ing local ly  sourced,  natura l  mater ia ls .  A common BDA des ign
involves pounding unt reated wooden pos ts  in to the s t reambed, weaving woody vegeta t ion
through the pos ts ,  and pac k ing the dam wi th vegeta t ion,  sediment ,  and cobbles to
ef fec t ive ly  ho ld back water .  Beavers  tend to bui ld mul t ip le  dams wi th in one area,  therefore
mul t ip le  BDAs are typica l ly  cons t ruc ted a t  one projec t  s i te  – a l l  o f  these s t ruc tures  are
re fer red to as a complex.  Having a complex of  BDAs not  on ly mimics natura l  sys tems,  bu t
the redundancy provides increased res i l ience,  as less  impor tance i s  p laced on an indiv idual
s t ruc ture.  

What Are Beaver Dam Analogues?

Low cos t  compared to t radi t ional  s t ream res tora t ion approaches 
Low tech – does not  requi re the use of  heavy machinery 
Se l f - sus ta in ing – in i t ia tes  a cascade of  ecologica l  processes that  a l lows the sys tem to
recover  on i t s  own. I f  beavers  es tabl i sh,  they wi l l  o f ten improve upon s t ruc tures  and
expand and bui ld new s t ruc tures  

Benefits of Low-Tech Process-Based Restoration and Beaver-Based Restoration: 
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There are 4 main pillars to this approach

Navigat ing the regula tory regime
through which th is  new res tora t ion

approach wi l l  be implemented.

Ensur ing data i s  co l lec ted to e f fec t ive ly
moni tor  projec t  s i tes  and in form

adapt ive management  s t ra tegies to
promote projec t  success .

Creat ing and connect ing a ne twork of
prac t i t ioners  to learn f rom and

col laborate wi th each o ther .

Prov id ing suppor t ,  both in -k ind and
f inancia l ,  to  prac t i t ioners  through the
var ious s tages of  assessment ,  des ign,

cons t ruc t ion,  and moni tor ing of  projec ts  

Given the scale of  degradat ion across  our  watersheds and the low-cos t ,  h igh - impact
ou tcomes,  there i s  s igni f icant  in teres t  in  beaver -based res tora t ion in the province.

A few groups have a l ready cons t ruc ted BDAs in BC but  i t  i s  s t i l l  a re la t ive ly  new
res tora t ion approach wi th some regula tory and prac t ica l  nuances for  implementa t ion.  

For  th is  reason,  BCWF aims to connect  prac t i t ioners  in teres ted or  ac t ive ly  purs ing beaver -
based res tora t ion to share resources and advice,  to ce lebrate successes and learn f rom
setbacks,  a l l  to  ensure we are work ing together  to advance the prac t ice of  beaver -based
res tora t ion.  

Beaver-Based Restoration in BC
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While there are many ecologica l  benef i t s  to  beavers  on the landscape,  l iv ing wi th beavers
is  not  a lways easy.  Percept ions of  beavers  vary,  wi th many cons ider ing them a nuisance
due to poten t ia l  f looding,  t ree damage, or  cu lver t  b lockages.  However,  s imple so lu t ions
exis t  for  coexis t ing wi th these natura l  engineers .

Living Among Beavers in BC

Pond leve lers  or  o ther  devices can be
ins ta l led to regula te water  leve ls  in  a
beaver  pond. This  o f ten invo lves ins ta l l ing
a large diameter ,  f lex ib le drainage pipe
through the dam. The in take of  th is  p ipe
should be fenced and p laced in the deepes t
par t  o f  the beaver  pond to prevent  beavers
f rom plugging the in take.

Unwanted Flooding

Valued t rees can be pro tec ted by wrapping
the base in wire mesh.  For  larger  areas
requi r ing pro tec t ion,  exc lus ion fencing
works wel l ,  prov ided i t s  base i s  f lush wi th
the ground. I t ' s  impor tant  to ensure the
fence i s  ta l l  enough (a t  leas t  1 meter )  to
prevent  beavers  f rom c l imbing over  i t ,
especia l ly  when snow accumula tes .  Whi le
some resources sugges t  apply ing tex ture
repel len ts  l ike a sand-pain t  mix ture to t ree
t runks,  th is  approach is  genera l ly  less
ef fec t ive than wrapping.

Tree Damage

Culver t s  create a pinch -poin t  for  water
f low, and beavers  of ten bui ld dams at  these
poin ts  because a smal l  dam can create a
large pond ups t ream. Fencing around the
cu lver t ,  usual ly  in  a t rapezoidal  shape,
s tops beavers  f rom block ing i t .

Blocking Culverts

Al though implement ing these s t ra tegies invo lves inves t ing t ime and money,  coexis t ing wi th
beavers  i s  o f ten found to be less  expens ive than removing them. This  i s  because of ten,  even
i f  a beaver  or  beaver  fami ly  i s  removed f rom an area,  new beavers  are l ike ly  to move in.

Beaver Co-Existence
Strategies
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U S I N G  B E A V E R - B A S E D  R E S T O R A T I O N  T O
E N H A N C E  W A T E R S H E D  R E S I L I E N C E

WETLANDS10,000

Laying the Groundwork for 
Beaver-Based Restoration

Under the leadership of  the BCWF’s
Beaver  Res tora t ion Assessment  Lead,
Jenni fer  Rogers ,  ex tens ive s i te
assessments  were conducted
throughout  2023 to ident i fy
poten t ia l  s i tes  where BDAs could be
bui l t  to  mimic the ecologica l
func t ions of  natura l  beaver  dams.

In to ta l ,  61 poten t ia l  s i tes  were
evaluated for  BDA implementa t ion
and 8 s i tes  have been se lec ted as
pr ior i t ies  for  th is  projec t .  Th is  work
was done in co l laborat ion wi th 11
Fi rs t  Nat ions communi t ies  and 9
other  organizat ions,  inc luding
nonprof i t s ,  academic ins t i tu t ions,
and government  en t i t ies .

In  2024, we aim to cons t ruc t  up to
77 BDAs at  pr ior i ty  s i tes  and
cont inue conduct ing f ie ld assessment
to ident i fy  oppor tuni t ies  for  2025.

In  ear ly  2023,  the B.C.  Wi ld l i fe  Federat ion launched 10,000 Wet lands,  an ambi t ious
projec t  focused on beaver-based res torat ion.  The 10,000 Wet lands projec t  i s  des igned to
address  environmenta l  chal lenges in  a changing c l imate by ins ta l l ing 100 Beaver  Dam
Analogues (BDAs)  across  the province.  By par tner ing wi th  F i rs t  Nat ions,  environmenta l
NGOs,  and government  ent i t ies  our  overal l  a im is  to  k icks tar t  the creat ion and res torat ion
of  over  10,000 wet lands province-wide by mimick ing and promot ing beaver
es tabl i shment .  The BCWF's  10,000 Wet lands projec t  i s  a  s igni f i cant  s tep forward in  the
Federat ion's  overal l  e f for ts  to  res tore and enhance wet land ecosys tems,  promote
biodivers i ty ,  and improve watershed res i l ience through nature-based so lu t ions.
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Schematic demonstrating the effects of BDAs on waterways and land

Beaver Dam Analogue



Partners

Funders

Cows & Fish | Beaver Our
Watershed Partner

Contact Information
Jennifer Rogers, BCWF Beaver
Restoration Assessment Lead
jennifer.rogers@bcwf.bc.ca
604-882-9988 / ext. 209

Neil Fletcher, BCWF Director of
Conservation Stewardship
neil.fletcher@bcwf.bc.ca
604-882-9988 / ext. 232

The artwork throughout this booklet was created by Chenoa Gao. All rights to reproduce,
distribute, and display the artwork are owned by the B.C. Wildlife Federation.

Low-Tech Process-Based
Restoration Design Manual

Resources

US FWS | Beaver Restoration
Guidebook

King County | Manual

This design manual offers guidelines for using low-tech tools to kickstart
process-based restoration projects.

This guidebook provides a background on beaver ecology, benefits of
beaver-based restoration, and project examples.

This Cows and Fish publication entails general beaver information and
coexistence strategies.

This document provides resources for planning when designing
restoration projects with beavers in mind.

www.bcwf.bc.ca @bcwildlifefederation @bcwildlifefederation

https://cowsandfish.org/product/beaver-our-watershed-partner/
mailto:jennifer.rogers@bcwf.bc.ca
mailto:neil.fletcher@bcwf.bc.ca
https://lowtechpbr.restoration.usu.edu/
https://lowtechpbr.restoration.usu.edu/
https://www.fws.gov/media/beaver-restoration-guidebook
https://www.fws.gov/media/beaver-restoration-guidebook
https://your.kingcounty.gov/dnrp/library/2022/kcr3436/kcr3436.pdf
https://www.instagram.com/bcwildlifefederation/
https://www.facebook.com/BCWildlifeFederation
https://bcwf.bc.ca/
https://bcwf.bc.ca/
https://www.instagram.com/bcwildlifefederation/
https://www.facebook.com/BCWildlifeFederation

