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Introduction Davis Strait
* Seaice export from the Arctic Ocean is important to the ice mass balance and freshwater * The average annual ice export at Davis Strait from 2016-2022 was 981x103 km?2 for area and
budget of the Arctic Ocean and the delivery of solid freshwater to the North Atlantic. 816 km3 for volume.
* Observational advances now provide year-round estimates of ice thickness from CryoSat-2 « Approximately 80% of the Baffin Bay ice exported via Davis Strait is locally produced
and high spatiotemporal estimates of sea ice motion can be derived from Sentinel-1 and * Annual sea ice export from Baffin Bay represents ~59% of the volume flux and ~111% of
the RADARSAT Constellation Mission (RCM) synthetic aperture radar (SAR) imagery. the area flux compared to Fram Strait.
* We present the results of merging these datasets that provide new high-quality monthly «  Qur values are considerably higher than previous studies which we attribute primarily to
and annual estimates of sea ice area and volume flux at the Arctic’s major export the result of an ice speed bias from passive microwave sea ice motion.
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* The average annual volume flux at Fram Strait from 2016 to 2022 was 1600 km3 which is - i |
~66% of ice volume flux to the North Atlantic. 5::’ a0y RMSE=1.41 B
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 There was a very low annual volume flix in 2018 of 924 km3 that was also reported by P s 0 e ——
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e The annual volume flux rebounds after 2018 which indicates an anomaly rater than a shift
in the time series.
 Ourice volume flux magnitudes are generally higher than reported in the literature which is 1400 1400
likely attributed to SAR capturing faster ice speeds compared to passive microwave. e a) b) e
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ol e S I B e S Figure 3. Map of the Baffin Bay region with the location of the sea ice export gate (Davis Strait)
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Figure 1. Map of the Fram Strait gate location with background imagery from the RADARSAT between ice motion vectors from Sentinel-1 and RCM SAR images with buoy data in the vicinity
Constellation Mission (RCM) (left). Time series of the annual average volume flux at Fram Strait of Davis Strait (top right). Frequency distribution (%) of ice speed from SAR and passive
from 2016 to 2022 (top right). Summary table of annual average volume flux at Fram Strait by mlcrowav.e in Davis Strz.;ut (top right). Time series of the winter ice area and volume fluxes at
Sumata et al. 2022 (bottom right) Davis Strait, Nares Strait, Lancaster Sound, and Jones Sound from 2016 to 2022 (bottom).
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Canadian Arctic Archipelago Nares Strait
* Over the period of 1997-2023, the sea ice area flux at the Queen Elizabeth Islands region of e Over the period of 1997-2023, the sea ice area flux at Nares Strait has increased by 6062
the Canadian Arctic Archipelago has increased by 1029 km?/year attributed to a weakening km?/year.
of the ice arches in the region.  The flux increase is related to weaker and anomalous ice arch behavior, especially the early
* The Canadian Arctic Archipelago primarily exports ice to the Arctic Ocean and Baffin Bay, arch collapse in May 2017 and no arch formation in 2019.
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with an average annual ice area flux of 137x10° km< and a volume flux of 58 km?. * Increased Arctic Ocean ice export also reduces the reservoir of the oldest and thickest ice in
* The Canadian Arctic Archipelago contributes a larger area but smaller volume of ice the Arctic that is located to the north of the Canadian Arctic Archipelago and Greenland
downstream to the North Atlantic than what is delivered via Nares Strait. (i.e. the Last Ice Area).
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(top left). Time series of the annual sea ice area flux for all the Queen Elizabeth Island gates
from 1997-2023 (top right). Annual ice volume flux for the Canadian Arctic Archipelago and
each exchange gate (bottom).



https://doi.org/10.1029/2024GL111364
https://doi.org/10.5194/tc-18-2321-2024
https://doi.org/10.1038/s41467-020-20314-w
https://doi.org/10.1038/s41467-022-29470-7

	Slide 1

