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Figure 2. Evolution of the ice concentration in September in CREG12 (a) and NSIDC concentration dataset (b) between 1995-2000 (plain

lines), 2000-2010 (dashed lines) and 2010-2020 (dotted lines). Pink and purple respectively represent the 0.15 and 0.80 concentration isolines.

(c) Sea ice thickness (blue) and extent (orange) for CREG (plain lines), NSIDC (dotted orange) PIOMAS Arctic Sea Ice Volume Reanalysis

(Zhang and Rothrock, 2003) (dotted blue) across the 26 years of simulation.
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Figure 3. Same as Fig. 2 in March.
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Figure 4. Fresh water content from CREG computed over the domain 130◦W − 170◦W,70.5◦N − 80.5◦N , referenced to 34.8 psu. Green

dots show observation-derived estimates of the fresh water content in the same area (Proshutinsky et al., 2009).

Figure 5. Mean Kinetic Energy (MKE) computed from monthly averages and averaged over the 26 years of simulation (a) within the surface

layer at 30 m, (b) within the halocline at 69 m and (c) within the AW layer at 508 m. Super-imposed on (b) are mooring estimates of MKE

from von Appen et al. (2022) computed for depths between 50-100 m, corresponding to monthly deviations. The reader is refered to this

paper for details on the calculations.
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Figure 6. Kinetic energy at 74.28◦N, 147.94◦W (close to the localisation of mooring A from the Beaufort Gyre Exploration Project) from

Jan. 1995 to Dec. 2020. Note the linear vertical axis for the upper 50 m and the logarithmic vertical scale between 50 and 2000 m. Similar

to Fig. A1 from Meneghello et al. (2021), we show surface intensified structures, and deeper structures spanning the AW layer (although

weaker).
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Figure 7. (a) polarity (dotted lines) and number of eddies detected (plain lines); median and 90/10-th percentiles for (b) the radius, (c) the

intensity (absolute value of vorticity Ω) and (d) the duration when varying the detection parameter α from 0.2 to 0.5. Sensibility is assessed

at 35 m, 69 m, 120 m, 200 m and 550 m for one year (chosen randomly as 2001) and for the whole Canadian Basin.
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Figure 8. Histogram of duration, intensity and radius simultaneously at 30 m (first column), 150 m (second column) and 500 m (last column).

First row display duration vs radius, second row duration vs intensity and last row radius vs intensity. Plain, dashed, loosely dashed, very

loosely dashed and dotted lines indicate iso-contours of 10, 50, 100, 500 and 1000 eddies.
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Figure 9. Hovmöller diagram of a latitudinal section from the Alaskan shelf to the center of the Arctic (see red line on Fig. 1 of the main

manuscript) against seasons for (a) the total number of eddies detected over the 26 years and (b) eddy duration. Both fields are summed or

averaged zonally across a band of 150 km and vertically averaged within the upper layer (from surface to 85 m). Black plain, dashed and

dotted lines indicate the 0.15, 0.5 and 0.8 sea ice fraction. Orange plain, dashed and dotted lines indicate the 5 m, 20 m and 40 m mixed layer

depth.
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Figure 10. Difference between histograms of eddy properties at the end of the period (2015-2020) and at the beginning of the period (1995-

2000), each histogram being weighted to remove the signature of the overall increase in the number of eddies. Black plain lines represent the

statistics for all eddies aggregated between the surface and 1500 m, thin colored lines represent separately statistics at each depth. Red (resp.

blue) plain thick lines represent the intensity of the anticyclonic (resp. cyclonic) eddies.
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Figure 11. Time series of the relative number of eddies generated within the Canadian Basin in the upper layer for the three sea ice regions :

Open Ocean (dashed lines), MIZ (dash-dotted lines) and Pack ice (dotted lines). The time series are weighted (b, respectively not weighted

on panel a) by the yearly cumulated ice area of each region.
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Figure 12. Time series of the relative number of eddies generated within the Canadian Basin for (a) the upper layer, (b) the pycnocline layer

and (c) the AW layer, for respectively the short eddies (dashed lines), long eddies (dotted lines) and for all eddies (plain lines).
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Figure 13. Number of ITP profiles available per Equal-Area Scalable Earth grid cell for an EASE grid of 25 km large. All ITPs processed to

level-3 of post-processing between 2003 and 2024 are included and binned per day (Toole et al., 2011). We compute an occupation ratio for

the ITP dataset on an Equal-Area Scalable Earth grid of 25 km large. We include all ITPs processed to level-3 of post-processing between

2003 and 2024 (Toole et al., 2011) and the profiles are binned per day. The occupation is computed for each grid cell, as the number of

profiles by the total number of profiles.
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Figure 14. Same as Fig. 4 for long-lived eddies only : Histogram of the properties of eddies generated at all depths in the model: (a) radius,

(b) distance travelled, (c) duration, (d) relative intensity for cyclones (blue) and anticyclones (orange), and anomalies in (e) salinity and (f)

temperature with respect to the surrounding environment (see Sect. 2). All variables are estimated at the time of eddy generation, that is the

first time an eddy is detected. Number of eddies are reported in million along the left axis (indigo). Anomalies are only accounted for when

significant (see Sect. 2), that is only ≈ 15% of the eddy population is considered for panels (e) and (f). Box plots indicate the quartiles Q1

and Q3, the median (plain line) and mean (dotted line), and the 10−th and 90−th percentiles in the whiskers. Plain lines correspond to the

histogram of properties at specific depths (11 m, 30 m, 69 m, 147 m and 508 m), reported along the right axis in tens of thousands of eddies

(orange). On panel d), plain lines report the histogram of absolute relative intensity, that is, for both cyclones and anticyclones together.

Coloured ◀, ▶ and × respectively indicate the 10−th, 90−th and median at the corresponding depth.
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