Beavers, BDAs and Climate Change Mitigation

10 Data-driven facts showing how restoring rivers and streams with beavers and Beaver Dam
Analogues (BDAs) can provide many wide ranging benefits for climate change mitigation.

1. Carbon sequestration - Beaver and BDA restored rivers and streams connected to the
floodplain hold significantly more carbon than degraded rivers and streams, as well as
grasslands. Active beaver complexes hold on average 10-30 times more carbon than
grasslands.
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2. Biodiversity - Beaver and BDA restored rivers and streams support increased biodiversity
and richness of plant and animal species.
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3. Water Quantity - Beaver and BDA restored rivers and streams support increased surface
water storage, groundwater connectivity and recharge, and duration of surface water flow.
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4. Water Quality - Beaver restored areas improve the water quality of the river or stream as
well as lessen the pollutants that make it to the ocean. Beaver ponds create slow water to
settle out pollutants such as heavy metals and excess nutrients. Then the beaver dams
force water underground, binding pollutants to the soil where natural decomposition
processes can convert excess nutrients.

A.

Cornell, R., Andronescu, A., & Nguyen, K. (2011). The effects of beaver dams on water quality
and habitat. Dept. of Earth and Atmospheric Sciences, Metropolitan State College of Denver.

Puttock, A., Graham, H. A., Cunliffe, A. M., Elliott, M., & Brazier, R. E. (2017). Eurasian beaver
activity increases water storage, attenuates flow and mitigates diffuse pollution from intensively-
managed grasslands. Science of the Total Environment, 576, 430-443



Puttock, A., Graham, H. A., Carless, D., & Brazier, R. E. (2018). Sediment and nutrient storage in
a beaver engineered wetland. Earth Surface Processes and Landforms, 43, 2358-2370.

Shepherd, N. L., & Nairn, R. W. (2020). Metals retention in a net alkaline mine drainage impacted
stream due to the colonization of the North American beaver (Castor canadensis). Science of the
Total Environment, 731, 1392083.

Induced mobilization of stored metal precipitates from beaver (Castor canadensis) created
wetlands on a mine drainage impacted stream. Wetlands Ecology and Management, 30, 127-
137.

Lazar, J. G., Addy, K., Gold, A. J., Groffman, P. M., McKinney, R. A., & Kellogg, D. Q. (2015).
Beaver ponds: Resurgent nitrogen sinks for rural watersheds in the northeastern United States.
Journal of Environmental Quality, 44(5), 1684-1693.

Fire resiliency - Beaver and BDA restored rivers and streams are proven to show
enhanced fire resiliency, often creating large wetted areas that will not burn, thus creating
fire refuge for wildlife. A restored river or stream network can also act as a fire break.
Furthermore, restored streams aid in post-fire recovery - settling out harmful ash.
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Water temperature - Beaver dams and Beaver Dam Analogues (BDAs) drive surface
water-groundwater interactions, cycling warmer surface water with colder groundwater,
thus creating an overall cooler, heterogenous temperature mosaic that benefits wildlife,
water quality and more.

A

Weber, N., Bouwes, N., Pollock, M. M., Volk, C., Wheaton, J. M., Wathen, G., Wirtz, J., & Jordan,
C. E. (2017). Alteration of stream temperature by natural and artificial beaver dams. PLoS One,
12(5), e0176313



Munir, T. M., & Westbrook, C. J. (2020). Beaver dam analogue configurations influence stream
and riparian water table dynamics of a degraded spring-fed creek in the Canadian Rockies. River
Research and Applications, 37(3), 330-342.

Wade, J., Lautz, L., Kelleher, C., Vidon, P,, Davis, J., Beltran, J., & Pearce, C. (2020). Beaver dam
analogues drive heterogeneous groundwater—surface water interactions. Hydrological
Processes, 34(26), 5340-5353.

Scamardo, J., & Wohl, E. (2020). Sediment storage and shallow groundwater response to beaver
dam analogues in the Colorado front range, USA. River Research and Applications, 36(3), 398—
409.

Majerova, M., Neison, B. T., & Roper, B. B. (2020). Beaver dam influences on streamflow
hydraulic properties and thermal regimes. Science of the Total Environment, 718(134853), 1-14.

Drought resiliency - The increased water storage, groundwater storage and hydrologic
connectivity of the floodplain improves the drought tolerance of plant and animal
communities, as well as human communities.
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Flood resiliency - Beaver dams and BDAs act as speed bumps that slow and spread the
water flow, which disperses the energy of the system, thus lessening the intensity of high
flow events that cause flooding.
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9. Erosion protection - The introduction of beaver dams and BDAs into rivers and streams is
shown to reverse the effects of erosion. The added in-channel structure dampens the
erosive force of the water flow by slowing and spreading the water, while the structures
catch sediment to help build the river or stream back up to the floodplain. Meanwhile
increased riparian vegetation help stabilize the banks.
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Steelhead and salmonids - Beaver and BDA restored sites improve the survival rate,
health and population size of steelhead and salmonids. The slow moving water, regulated
water temperature and increased water quality are some of the contributing factors that aid
in their increased productivity.
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