How do boreal wildfire smoke aerosols change
Arctic ice clouds?

Kallista Angeloff!, Robin Hogan?, Shannon Mason?, Philip Stier EUROPEAN ‘SPACE A&ENCY

"University of Oxford, 2European Centre for Medium-range Weather Forecasts

Wildtires in boreal regions are increasing in frequency and severity, and the microphysical effects of wildfire smoke on ice clouds
are still highly uncertain. Some studies have found that wildfire smoke aerosols function as ice-nucleating particles, especially at
relatively warmer temperatures.®® Our results align with these findings, showing higher ice crystal number concentrations with
smaller effective radii in smoky vs clear cases at colder temperatures, and lower ice crystal number concentrations with larger

effective radii at warmer temperatures.

a Impact of wildfire smoke on Arctic cirrus formation — Part 1: Analysis of MOSAIC 2019-2020 observations, Ansmann et al. 2025 b Impact of Canadian wildfires on aerosol and ice clouds in the early-autumn Arctic, Sato et al., 2025

Total sample size: n=443, treating each 1000km as an independent sample
Change in In(ice Ny') due to smoke

Comparing the smoky and clear populations
with ice Ny’ from ACM-CAP
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§ 95% confidence intervals More ice in smoke Less ice in smoke

Ice crystal effective radii are more numerous and smaller (=~1.5um) in Ice crystals are fewer and larger (=+2.5um) in smoky cases at higher
smoky cases at lower temperatures (<15°C) temperatures (>15°C)

Ice effective radius (um) in temperature bin: -30 to -25 °C Ice effective radius (um) in temperature bin: -5 to 0 °C
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Selecting smoky and clear samples

Our sample population is 443 C frames (>67.5°N) from May-June 2025, a range that covers both clear periods and weeks when smoke from
Canadian wildfires filled the polar upper stratosphere. Across this population, we have analysed approximately 2,215,000 km of data. We filtered to
ice-only pixels for better microphysical retrievals and to those detected by both radar and lidar to show departure from the Ny’ prior.

Sometimes you can eyeball it (out how do you standardise it?) Variables of interest
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What's next? One idea for a feature-mask filter

Originally selected as SMOKY: 05765C
ATLID target classification, threshold for "smoky" = 40.0%
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What's with that range where ice decreases? Are we seeing the optimal range for wl [|| ‘| ;“F ‘lli iR ali -Fﬁ
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biogenic ice-nucleating particles? Rl
How relevant is the as-yet-unexamined liquid phase?
What might we see in other ice variables? Fallspeeds?

JSG_height

Percentage of ice sharing both row and column with smoke: 61.8%
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