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Arctic lce Management proposes to slow Arctic sea ice loss by intentional flooding
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Privately and publicly funded field tests have emerged in the Arctic

1) Is a sea ice component model fit - for - purpose 'when studying AIM?
2) In what areas does the model fall short, if any?

3) What do model simulations imply for field studies?




Field test in Cambridge Bay: implementation and observations
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Icepack: configuring a column thermodynamic sea ice model
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Icepack: configuring a column thermodynamic sea ice model
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Icepack: configuring a column thermodynamic sea ice model
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Icepack: configuring a column thermodynamic sea ice model
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Fitness - for - purpose: ice thickness evolution and flooding representation
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Fitness - for - purpose: melt season timing
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Process implications: melt rate relationship differs between obs. and models
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Process implications:
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Process implications: melt rate relationship differs between obs. and models
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Process implications from model - obs. comparison: albedo

Relative albedo under flooding scenarios
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Relative albedo under flooding scenarios
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Process implications from model - obs. comparison: albedo

Relative albedo under flooding scenarios

1.8
R3

R4
1.6 4 R7

=
Y
1

-
N
1

relative albedo
=

o

1

0.8 4
\

0.6

2025-03 2025-04 2025-05 2025-06 “ 2025-07
time (days) \

\
ice melt period

28

2025-08



29

Process implications from model - obs. comparison: albedo

relative albedo

Relative albedo under flooding scenarios
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Process implications from model

- obs. comparison: albedo

relative albedo
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Process implications from model

- obs. comparison: albedo
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Process implications from model - obs. comparison: albedo

A) May 23, 2025 B)
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Process implications from model - obs. comparison: albedo
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34

Current takeaways

1. lcepack is fit - for - purpose for predicting ice evolution during the growth season
under intentional flooding

1. lcepack may not be fit - for - purpose for estimating the flooding influence on the
ice - free date.

1. Modelrepresentation of albedo differs from the observations when comparing
flooded sites to controls; this may be related to melt pond evolution

. Recommend improvements/additions to field observations to adequately evaluate
fitness-for- purpose beyond surface-level metrics
- Directalbedo and surface radiative measurements
- Melt pond evolution observations (area and depth)
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Next directions...

We’'ve been considering fitness- for- purpose for one localized
instance.




36

Next directions...

We’'ve been considering fitness- for- purpose for one localized

RAigeR%the contextual fitness for purpose

?Bapply to the Arctic Reflections sites




Thanks!
Questions?




Global coupled climate simulations implied AIM could have pan - Arctic impact

Annual Arctic sea ice evolution in
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Global coupled climate simulations implied AIM could have pan - Arctic impact

Average September sea ice response to 20 years of intentional flooding (compared to
control)
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Field setup in Cambridge Bay
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SIMBA temperature measurements provide a continuous picture of ice evolution
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SIMBAs validated by /n sifu observations
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SIMBA - estimated melt rates

melting layer thickness (m)

Melt rates from ice temperature profiles
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Process implications from the model: sea ice growth in FLOOD cases

growth (cm / day)

growth (cm / day)

30

20 A

10+

-10 A

-20 A

-30
1.0

0.5 A

0.0

-0.5 41

-1.0

a) Hose Ice Growth R3 Flood R3 Post-Flood
R4 Flood R4 Post-Flood
R7 Flood R7 Post-Flood
c) Congelation Ice Growth
20221—12 2025—01 2025—02 202:5—03 20215—04 202I5—05 202I5—06

time (days)

Direct effect from flooding

15.96 cm

Secondary effect (congelation)

15.82 cm



45

Process implications from the model: sea ice growth in POSTFLOOD cases
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Process implications from the model: sea ice melt

Ice melt
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Implementation strategy matters: idealizations overestimate impact

a) sea ice thickness control
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Melt ponds under intentional flooding

melt pond volume (m)

Melt pond evolution under flooding scenarios
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Salinity profile comparison with ice core data
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