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Topic one
Forests, water and natural
disturbance
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FIGURE 6.1 The hillslope hydrologic cycle and stand water balance. Winkler et al. 2008 i L

( Managing forests for water
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Natural Disturbance
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Over 15 million hectares burned* 15.15 Mha
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Attribution of wildfires to climate change

PNAS study, June 2023: World Weather Attribution Study, August 2023:

Nearly all increases in area burned in Californio Seasons of same severity as 2023 are 7 times more likely under
since 1971 can be ottributed to anthropogenic climate change; and with same fire weather extremes are twice as
climate change likely under climate change

High-intensity fire

Bamas, C., Boulanger, Y. m‘r,mn.unu.m.&.mr.
h&,«nmmnumm Chmale change more
oo Iheiihood of exrome firo weather condtions in

https.//www.cbc.ca/news/science/what-on-earth-indigenous-fire-forests-1.6194999

https://www.youtube.com/watch v=4iW9v9ef6 Uk ‘Atb‘m-u




Topic two
Wildfire and watershed level
response



Post Wildfire Watershed Response

Likelihood of greater runoff and sediment/nutrient transport to streams is
increased due to the physical changes resulting from wildfire.

i ST LR
 SRWP, LostCreek 2004 §

1GURE 6.1 The hillskope hydrologic cycle and stand water balance. Winkler et al. 2008

J Interception (snowand rain), transpiration, infiltration, surface roughness
‘N Hydrophobicsoils and runoff pathways

N Connectivity of flow paths and transport downslope/ downstream

™ Water, nutrient and sediment yields Atbmﬂ



BEFORE FIRE DURING FIRE AFTER FIRE
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IWETTABLE SoIL

LITTER {noedies, leaves, doad grass, batk, ote) | WETTABLE SOIL {recoives, filtors and stores meisture)

WATER REPELLANT LAYER (decomposition of waxy material that comes from plant residues - these materials can coat soll, preventing
water from filtering through)

https.//www.usda.gov/media/blog/2016/02 /08 /western-water-threatened-wildfire




Lost Creek - Sediment production
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Kenow - Sediment production

il

™S
oo ot BLSRWP 2018 Kenow Fire Waterton

Sediment production similar to lost creek
Larger watersheds then SRWP

Lost creek sediment x9 over reference
kenow x12 times over reference

Silins et. al 2022 ‘Atb@l'bﬁ_ﬂ
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Streamflow

* Recent analysis on Lost Creek and Kenow Wildfires by
Southern Rockies Watershed Project suggests that
wildfire can have significant impacts across the entire
streamflow regime

— Annual yields (6 to 24% increase)
— Earlier onset of spring melt (1 to 2 weeks)
— Higher low summerflows (July/Aug)



Aquatic Ecosystems
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Macroinvertebrates as biotic indicators of environmental quality.
Methods in stream ecology. Academic Press, 2017
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Topic three

Impacts of wildfire to watershed
values
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» Wildfire e Invertebrate diversity & abundance % * Actionable science
_____________ e Drinking water treatment costs . N 3 & Watershed management
e Primary production e Public health A \ * Community infrastructure
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Wildfire and the Future of Water Supply. Bladon et al., 2014. https://pubs.acs.org/doi/10.1021/es500130g


https://pubs.acs.org/doi/10.1021/es500130g
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Drinking Water

THE,
GLOBE
MAIL=

The mouth of the Horse Rnver where it empties ino the Athabasca River on Juna 10 after the first
big ranfal avent

Sarah HustNS/AEMERA

Globe and Mail, June 17, 2016

WATCH | Fort McMurray’s water treatment costs could double after 2016 wildfire

° Fort McMurray's water treatment costs could double after wildfire
7ywars ago | VA4 . .
Emelko & Silins, 2016 Alproject #2385

CBC News, February 09, 2017

Emmerton etal. (2020)

Aberton
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Source Water Protection Solutions

Resilient Forests = Resilient Water Calgary, Spray Lake Sawmills & forWater: Key First Steps for DW Security
— Ackive * Collaborative development LR T ] v
Source Water Protection Source Water Protection anlinslasitn of bueeluntary

goals within SLS’s FMP:

- water quality
- harvesting to reduce wildfire risk

* Water quantity and quality
values were currently ;
addressed in the FMP but not  ESS A anN o
particular to municipal SAWMIELS

drinking water Chapter 5 - Values,

Objectives, Indicators,
and Targets (VOITs)

3

Calgary & Spray Lake Sawmills A AT @WATER | 4

STP =
forWat

Emelko, Water STP 2022

SRWP,Q,Phase Il
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Mighty Peace Watershed Alliance = Fire and Water Forum

— MichaelWagner, Forest Hydrologist
Alberta Forestry and Parks, iotgstry Division
- February 28,2024 == = —




Questions?
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