Amy R. Macfarlane

Prix de Ouervain 2024 E: ammac0128@uit.no
Q W: https://amacfarlane.weebly.com/

Influences of snow microstructure on the Arctic sea ice energy budget

— Swiss Committee for Polar
; and High Altitude Research
2 (SKPH)
- akademie der naturwissenschaften
académie des sciences naturelles
swiss academy of sciences
SLF accademia di scienze naturali

O
<

3
[
A

o
i

o
<
~



mailto:ammac0128@uit.no
https://amacfarlane.weebly.com/

Contents

¢ Introduction to sea ice
& Measuring snow on Arctic sea ice
& Chapters

& Vapor fluxes

& Heat transfer

¢ Radiative transfer (microwave and optical)
& Responsible fieldwork
& Outlook

Prix de Quervain 2024




Sea 1ce differences....

Age of Ses kcu Arctic Sea Ice Age Decline
s Janwary 1984 . Ocoloer 2019

Sep 2013
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A decrease 1n Arctic + Antarctic sea i1ce extent

Average Monthly Arctic Sea Ice Extent
January 1979 - 2024
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The role of snow in the sea-ice system
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Measuring snow on sea ice

All datasets are published
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Conditions onboard ¥
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Snow as a material...
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Snow as a material... .
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Vapor movement within the snowpack
... sublimation (ice->vapor) and deposition (vapor—> ice) = snow metamorphism!
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https://youtu.be/Eee3en_3bKE
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Sea ice sublimation contributes to the snow mass
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Macfarlane, et al (In review)

20-60% of the
snowpack originates
from the underlying sea
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High temperature gradients are because the snow INSULATES
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Snow thermal conductivity (Ks) T Macfarlane, et al (2023)

Sub-sample 0.75 =A< 1.25
Sub-sample 1.25 < A¢<2.00
Sub-sample 0.25 =A< 0.75
m=—Polynomial fit, r2=0.96
== = Calonne et al.,2019 (—20°C), r?=0.95
= Sturm et al., 1997, r?=0.93
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Snow thermal conductivity (Ks)
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How sensitive 1s sea ice volume to ks ?

CESM2 run in the Arctic for 1970-2014
Ks varied between 0.15 2 0.4 W m! K!
Sea ice volume sensitive to Ks changes between 0.15 and 0.25

Above 0.25 likely due to internal variability
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Conditions onboard
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Radiative transfer

—
Increasing Wavelength
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& Details about surface microstructure is relevant for Albedo
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& Details about surface microstructure is relevant for Albedo
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Conditions onboard
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Radiative transfer models

—

Increasing Wavelength
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Radiative transfer models
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Current research
SNSF.Postdoc mobility (2024-2025)
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Responsible Science Initiative (RISE)
APECS Project Group

Frontiers in Sustainability

OPINION article

Advocate for transparent environmental impact documentation

Increase scientific community involvement

A call for funding bodies to influence the reduction of

environmental impacts in remote scientific fieldwork Encourage I'€S€B.I'Ch & development Of equipment design

Amy R Macfarlane®”

Host workshops and conference sessions

Influence national/institutional policies

Environmental Impact Assessments of Scientific Fieldwork
. as a Path to Sustainability: a Case Study from the MOSAiC
Expedition

Amy R. Macfarlane>**, Madison M. Smith**, Radiance Calmer®%*, Elise S.
Droste”?, Sandra Tippenhauer’, Hélene Angot®, Verena Mohaupt?*

!Physics and Technology, UiT The Arctic University of Norway, Tromse, Norway
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Thank you!
& Swiss Academy of Sciences (SCNAT)
& Swiss Committee on Polar and High Altitude Research (SKPH)
& The Commission for the Research Station on Jungfraujoch (SKJF)
¢ The Swiss Foundation for Alpine Research (SFAR).

Planned use of Prix de Quervain prize:

¢ Environmental Impact Assessment / Environmental, Social and
Governance (ESG) risk certification

& GUI course to help snow data post-processing

& Scientific illustration course
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