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precipitation events of a changing climate will likely
increase downstream effects.

The Turkey Lakes Watershed Study (located near Sault
Ste. Marie, ON) is an example of long-term intensive
research by the Canadian Forest Service to better
understand how watersheds work. More specifically, they
have explored the relationship between forest harvesting
and the water cycle, analyzing the impact of human
disturbance on ecosystems in the Canadian shield and
ensure forests are managed sustainably. 

Topic: Forests are an integral part of our watersheds and
are crucial in maintaining water quality and quantity. They
have a direct role in reducing floods and regulating water
systems, filtering water, and preventing erosion. To
ensure healthy and thriving watersheds, and thus healthy
and thriving communities, responsible forest
management is especially important in watersheds. 

Background: Watersheds are defined as “the area of land
that drains into rivers and lakes, which, in turn, flow to a
common outlet.”   Floods can severely affect watersheds,
leading to turbidity that can result in water becoming
unsuitable to drink. 

In recent decades flooding has devastated numerous
communities across Canada, prompting states of
emergency, disrupting local and regional economies and
lives, and causing large scale resident evacuations.
Flooding has produced the most frequent and costly
natural disasters in Canada. 

Forests play a critical role in the water cycle; they can be
described as “giant sponges, absorbing, storing, and then
releasing water slowly”,   thereby regulating the water
cycle. Trees however also cause a reduction in water flow
because of their interception of rain and snow by tree
canopies and by the transpiration from their leaves.
Extensive root networks along with layers of organic
matter keep soil from sliding down slopes and the forest
canopy minimizes the force of raindrops and their
capacity for erosion. Additionally, shade from forests
slows snow melt, assisting in controlling spring runoff. 

Current Status: Canada has an abundant supply of
water. Two-thirds of the drinking water used by
Canadians originates from rivers, lakes and reservoirs.

Through establishing and monitoring gauges in
watersheds as well as a variety of studies of forest
hydrology have shown that some clear-cut forest
harvesting practices will result in increased runoff and
erosion as mineral soil is exposed on slopes. The extreme   
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Map of the Turkey Lakes Watershed and scientific infrastructure. Various
meteorology, hydrology, vegetation, and soil measurements are made at the study

site to provide insights on forest watershed processes. This understanding helps
inform sustainable approaches for co-managing our forest and water resources.

Key Considerations: After timber harvest, research has
shown that the most substantial impacts to forested
watersheds are changes to water table levels, stream
flow, water quality, erosion, as well as sedimentation.
However, it is important to note that as opposed to
changes brought on by land-use, the impacts of
harvesting on streamflow regime and water quality do
not last as long, with reduced severity, provided forest
soils are protected and vegetation recovers quickly. 
Wildfires have a significant impact on both water quality
and watersheds as a whole. This impact can be seen not
only when the fire is active, but in the following months
and years following the fire’s containment. 

THE IMPORTANCE OF FORESTS FOR 
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The Canadian Institute of Forestry / Institut forestier du Canada (CIF-IFC) is the
national voice of forest practitioners, dedicated to providing national leadership in forestry
and forest stewardship, promoting competency among forest practitioners, and fostering
public awareness and education of Canadian and international forest and forestry issues.

A wildfire can alter waters’ nutrients, sulfate, pH, total
dissolved solids, turbidity, organic carbon, chloride, iron,
colour, taste, and odor.   When just 20% of a watershed is
burned, the water supply downstream is expected to be
impacted.  

Additionally, wildfires have a significant impact on
watershed eco-systems, creating a dangerous cycle. Fire
that destroys leaf area and vegetation on a watershed
leads to more runoff and higher peak flows. 

Extreme precipitation events will then disrupt top soil and
root structures leading to increased erosion and
landslides.   This produces dangerous situations for
infrastructure and health, including flooding, debris flows,
harm to aquatic life, and polluted water. 

To avoid damaging streams and river systems, special
precautions must be taken. In forested watersheds a main
source of sediment is resource roads. This can either be
from a disturbance on a road surface or from erosion of
exposed soils from the road. Therefore, sediment
management techniques (SMTs) are critical through all
stages of the road’s life, including: planning, construction,
maintenance, and deactivation. SMTs that can be
implemented, include organizing construction to limit soil
disturbance, building roads away from streams, building
and maintaining cross-drain culverts and cross-drains,
and regulating traffic during times of weak and worsening
road conditions.   To provide requirements and standards,
road design and location restrictions have been instituted
in all provinces. 

Options: When harvesting or planning projects, resource
managers and developers should take into consideration
watershed functions and the potential for negative
impact. This consideration includes the damage that could
be done to downstream infrastructure as well as water
flow and quality, and other sources of runoff within a
particular watershed.   

Current best management practices for riparian buffers,
road building, and stream crossings can have a significant
impact in limiting the impact on aquatic ecosystems and

water resources, though the science is evolving.  For
instance, there are currently growing arguments to move
away from fixed-width riparian buffers and instead
include harvesting approaches in riparian zones that
mimic natural disturbance regimes or specifically protect
groundwater discharge areas.

As is currently done in some regions of Canada, the water
yield from a watershed should be modelled after severe
disturbance or harvest to assess risk of downstream
flooding; this is done by estimations of the amount of
vegetation and leaf area in regenerated forests and the
projected time to recovery. 

There are a number of modelling tools to help with
assessment which range in sophistication and can be
used to analyze potential cumulative effects of both forest
disturbance and climate change on hydrology. 

Conclusions: Forests are a vital part of the hydrological
cycle, and essential for healthy and sustainable
watersheds. There should be continued efforts made by
governments and industries to ensure responsible forest
management not only to protect Canada’s watersheds but
also the communities that rely on them. 

Forest streams support important habitat for
aquatic organisms such as fish. Riparian trees,
as well as the broader forested watershed, play
a critical role in healthy stream ecosystems
(Robertson Creek near Sault Ste Marie, ON)

Learn more about how we
advocate for forests!

cif-ifc.org | #RootedInCIF
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https://www.cif-ifc.org/speaking-out/
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