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B Healthy watersheds provide clean
drinking water and habitat for
wildlife, support fisheries, enable
high-quality outdoor recreation
opportunities, and increase
the climate resilience of local
communities.

B While fire is a natural process in
healthy forest ecosystems, climate
change is increasing the severity
and frequency of wildfires as well
as lengthening the fire season.
Wildfires can severely pollute
nearby watersheds, reducing the
services that they provide.

B Science on the Fly community
scientists measured—and continue
to measure—water quality after
the 2020 Cameron Peak Wildfire,
Colorado’s largest fire in history,
and found it altered the chemical
composition of local water sources.
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B We support the Headwaters
Protection Act, which directs the
resources and funding needed to

RELEASED protect our watersheds against

September 2023 climate-driven wildfires.
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HEALTHY WATERSHEDS, HEALTHY COMMUNITIES

Thriving watersheds are essential not only for ecosystem health but also for a healthy,
functioning human society. A healthy watershed is one that supports a robust, biodiverse
community of native wildlife and delivers key ecosystem services, such as providing
clean water and mitigating flood damage (EPA, 2012; Vollmer et al. 2018.) Indicators

of watershed health include physical and chemical water quality, abundant natural
vegetation in the “riparian zone” along the edge of
the river, biodiversity, and resilience to hazards (EPA,
2012; Marques et al. 2021).

The ecosystem services and benefits of healthy
watersheds are plentiful. First, they supply and
purify drinking water as well as water for industrial
and agricultural use. Intact watersheds can reduce
the cost of water treatment—the city of Seattle,
Washington is estimated to have avoided $150-200
million in costs by protecting land within the
watershed (Postel and Thompson, 2005). Moreover,
healthy watersheds provide important habitats

to aquatic and terrestrial organisms and serve as
the backbone for robust inland fisheries, which
contribute to economic and food security (Hascic
and Wu, 2006). They also have cultural and recreational value; many support economic
growth through ecotourism across the Western U.S. (EPA, 2012). Finally, healthy
watersheds bolster climate resilience, reducing damage associated with hazards like
droughts and floods, which cost the United States billions of dollars and countless lives
every year (EPA, 2012). Climate change, however, threatens the health of our watersheds
and in turn the ecosystem services they provide.

FIRE ON WATERSHEDS

While fire is a natural process in healthy forest ecosystems, climate change is increasing
the severity and frequency of wildfires as well as lengthening the fire season. Drier
conditions, earlier snowmelt, and severe drought coupled with a century of fire
suppression have led to increasing fire risk (Paul et al., 2022; Birdsey et al., 2021). As a
result, acreage burned per year in the United States has more than doubled from 2000-
2019 relative to 1980-1999 (Birdsey et al., 2021).

Wildfires cause immediate and long-term economic losses, threaten local residents,
release carbon and potent greenhouse gasses, and harm surrounding ecosystems.
Wildfires also threaten watersheds and nearby water bodies, where they deposit
pollutants and alter the physical and chemical makeup of the water (Paul et al., 2022).
These changes can impair safe drinking water, harm fish populations, prevent water-
based recreation, and increase postfire runoff leading to potential floods and landslides
(Paul et al., 2022; Williams et al., 2022). Consequences are particularly concerning in the
wildland urban interface, where harmful contaminants from the built environment, such
as heavy metals and plastics can run into nearby watersheds. When pollution is severe,
contaminants beyond regulatory limits can even be found in finished drinking water
(Pennino et al., 2022).
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CASE STUDY: IMPACT OF THE 2020 CAMERON PEAK FIRE
ON THE CACHE LA POUDRE RIVER WATERSHED

Science on the Fly, a project of Woodwell Climate Research Center and Fishpond, is
committed to researching the impacts of climate change on freshwater ecosystems,
including how wildfires affect healthy watersheds. The project seeks to further our
understanding of changing watersheds by empowering members of the fly fishing
community to act as community scientists. Each month, they collect river water samples,
allowing us to study the changes in water quality overtime due to climate change. Science
on the Fly now has 152 volunteers across the world, including in Colorado’s Cache la
Poudre River Watershed.
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Data: National Interagency Fire Center; HydroRIVERS; USGS National Hydrography Dataset; Sentinel-2 Imagery

1. Roaring Creek upstream of confluence with Poudre River 4. North Fork Foudre River at Red Feather Lakes Road
2. Cache La Poudre River at Sticker Spot 5. Poudre River near Old Town Fort Collins
3. Cache La Poudre River at Gateway 6. Poudre River downstream of Fort Collins

Figure 1: A map of the Cache la Poudre River Watershed, showing the areas impacted by the 2020 Cameron
Peak Fire (yellow outline) and sites of river water samples (orange dots). map by Christina Shintani
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The Cache la Poudre River Watershed was affected by the 2020 Cameron Peak Wildfire,
which burned over 208,000 acres, making it the largest wildfire on record in the state
(DFPC, 2023). As a result of our dedicated community scientists, we obtained water
samples after the Cameron Peak Fire and compared samples from areas within, upstream,
and downstream of the fire’s burn. Even a year after the fire, the samples indicated that the
fire had an impact on several chemical water quality indicators: ammonium, phosphate, and
dissolved organic carbon. While more research is needed to fully understand the effects of
the Cameron Peak Fire on water resources, the Science on the Fly samples emphasized that
unnaturally large, frequent wildfires alter the ecosystems we rely on for drinking water and
recreation alike.
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Figure 2: Plots showing the levels of ammonium, phosphate, and dissolved organic carbon (left to right)
in the burned area (red) and downstream of the fire (gray) compared to the upstream control (blue).
Letters above the data indicate a significant difference among means of the three tested zones (e.g., a is
different from b, ab isn’t different from a or b). Samples were taken a year after the fire.

CONCLUSION AND RECOMMENDATION

As climate conditions worsen, we can expect that more watersheds will be vulnerable
to wildfires. Our findings and additional research show that wildfires can severely alter
the chemistry of nearby watersheds, reducing the ecosystem services that they provide.
To prevent or address these impacts, we recommend the federal government take the
following actions:

1) Invest in reducing wildfire risk where possible, particularly in the wildland urban
interface, leveraging the potential of nature-based climate solutions.

2) Expand watershed health evaluation to better monitor the impacts that wildfires and
other climate hazards are having on watersheds.

3) Prioritize watershed research and protection projects that account for and reduce
the effect of wildfires on drinking water.

Our recommendations align with the recently introduced Headwaters Protection
Act, which directs the resources and funding needed to protect our watersheds against
climate-driven wildfires.
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Cover: Cache la Poudre River rapids / photo by Oneliketadow (CC-BY-SA 3.0)
Above: River sampling by a Science on the Fly volunteer / photo courtesy of Dominic Lentini

SCIENCE ON THE FLY seeks to further our understanding of changing watersheds around the world through
long term, world-class river science. With a growing list of partners and supporters, we aim to bridge the gap
between science and public policy, and to activate and inspire a broad community of river stewards to take
ownership of that process.

A Project of the Woodwell Climate Research Center and Fishpond = scienceonthefly.org

WOODWELL CLIMATE RESEARCH CENTER conducts science for solutions at the nexus of climate, people and
nature. We partner with leaders and communities for just, meaningful impact to address the climate crisis.

149 Woods Hole Road, Falmouth, MA 02540 * 508-540-9900 * woodwellclimate.org



