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A fine balance

rewards

A Potential for
catastrophic outburst
floods when dams fail

A Beaverandowner
conflicts

A Water storage

A Sediment retention

A Improved ecosystem
health

A Resilience to climate
changes



To use beaver to promote ecosystem
resilience & aid restoration, must consid

Locations where
beaver have
capacity to
Influence
ecosystem
forming

WHERE?

' Permanency of
beaver
mediated
changes

Processes

WHEN?

Changes beaver make
to ecosysterdorming
processes & how these
changes enhance
ecosystem resilience
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A Delay transmiss to downstream

areas
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Beaver pondnorphometryis complex
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Beaver dams rdistribute water to
~the groundwater system

At small scales:

A Stream water infiltrates into
the banks above the dam

A Loops around and beneath
the dam

A Somereturns back to the
stream downstream

A Somedo SO2YSa Wi
groundwater system




What Is the groundwater footprint of

a beaver dam?

Photo credit: SaraKoenigsberg




Studied groundwater abibbaldwWetland
across range of beaver dam and climat
conditions

114°52'30"W 114°52'0"W 2008 2014 2015

S 51°3'30"N
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Beaver pond surface area Bateman Creek + Partial breach « Full breach



2009:
DRY, INTACT

On average,
beaver raise
water table by
10 cm

Peatlandwater
storage
Increased by
about 7700 m

1:18,000

2015:
DRY, BREACHED

Water table
difference
between 2009

and 2015 C1-02-0
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Water Table Stability

(a) Intact (b) Breached
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SibbaldResearch Wetland

The 4 largest beaver ponds can store
19,000 ni of water

195 mm rain fell here during the floog 4

GW well & weather station
- Stream gauge
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Rain (mm)

VWC (% Vviv)
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Pond 54

Pond 53

Pond 52

Beaver Pond level (m)

Rain (mm)

9.0

8.8 1

8.6 1

8.4 1

8.2

8.0 1

7.8 1

7.6

_.j/vbeave%atburm I
(loss of 7900 fwaterin [ __ .,

4.5 hours) — Pond53 | [
=== Pond 52

— GWwell |

._M*‘. SRR RS SRR

T T T T T T T T

Wed19 Thu20 Fri2l Sat22 Sun23 Mon24 Tue25 Wed?26 Thu?27 Fri28

w
1

N
1

1_

O_

L

Wed19 Thu20 Fri2l Sat22 Sun23 Mon24 Tue25 Wed?26 Thu?27 Fri28

~ N

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

Groundwater level (m - not depth)






9.0

8.8 - i
g 8.6 1
g ] \ \
Pond 54 = I
o
0; 8.2 = Pond 54 ||
0>J == Pond 53
8 e PoNd 52
M 8.0 — GWwell |
7.8 - e — o — e = ) i
15 cm of storage = storage of 2000 watern
7.6 T T T T T T T T
Wed19 Thu20 Fri2l Sat22 Sun23 Mon24 Tue25 Wed?26 Thu?27 Fri?28
5
Pond 53
4 -
€ 5
é 3
=
Pond 52 g 27
1 -
O T T T l T "J‘ T T T

Wed19 Thu20 Fri2l Sat22 Sun23 Mon24 Tue25 Wed?26 Thu?27 Fri28

~ N

Groundwater level (m - not depth)



Water levels in beaver ponds

Pond 53

(with 10-m long breach)
2014

Water level (n.a.s.l)

A Highly dynamic, even when dams are rupturec

Remember, a 15 cm change in pond level = 2006frwater!
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Recession curve shape
8.2 - suggesits:

, a) some leakage through dam
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Beaver ponds act as windows to the
groundwater system, draining over winte

20E-37 M Beaver Pond

Mintact Peat

1.5E-3

S 1.0E-3
i

Pond 54 ﬁmid May 07

Hydraulic Conductivity (m/s)

5.0E-4-

This means timing of floods vs.
pond fullness is key, If beaver &
ponds are to store floodwaters




Dam failure has a domino effect, right?



