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N-ICE2015 expedition aimed to examine the shift of the Arctic Ocean to a new regime, where 2 | = £ 6l
old and thick sea ice has been replaced by thinner and younger sea ice, and its effect to energy g £
. . . . = - )
flux, ice dynamics and the sea-ice associated ecosystem. 10 ISP Ry ©
_,.’""—_ Xﬂ
1.8 0.8 F
From January to June 2015, RV Lance was tethered several times to the ice and moved 00 k""" T —
passively with the ice drift. Four different drifts took place (Fig. 1), and over each floe, ice o
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camps were set up for the collection of atmospheric, snow, sea ice, oceanographic and fAug 1Sep 10ct 1Nov 1Dec 1Jan 1 Feb 1 Oct 15 Oct 1 Nov15 Nov 1 Dec 1 Jan 1 Feh
biological data. Here we focus on observations collected during in Floe 1 (in blue), covering the Date 2014/2015 Date 2014/2015
dates 15 J anuary to 21 Febl”ual‘y 2015. Figure 4- Summary Of. snow depth, snowjice layer.thickness, ice bottpm growth Figure 5. Summary of snow depth, snow-ice layer thickness, ice bottom growth and total ice
and total ice thickness in SYI model experiments with MERRA-2 forcing, and a thickness in FYI model experiments with MERRA-2 forcing, and a seasonal ocean heat flux
seasonal ocean heat flux (see Fig. 1). Different colors correspond to different (see Fig. 1). Different colors correspond to different growth-onset dates. Solid lines in the
initial SYI thlckr}ess on 1 August. Solid lines n the upper part .Of t.he plot represent upper part of the plot represent snow accumulation on top of the FYI. Dotted lines just below
snow accumulation on top of the SYI. Dotted lines just below indicate the indicate the evolution of snow-ice layers. Lower most solid lines indicate the evolution of
evolution of snow-ice layers. Lower most solid lines indicate the evolution of total total ice thickness, whereas dashed lines indicate the evolution of the ice bottom
ice thickness, whereas dashed lines indicate the evolution of the ice bottom melt/growth, without accounting for snow-ice. Error bars represent the mean and standard
melt/growth, without accounting for snow-ice. Error bars represent the mean and deviation of snow depth (top) and ice thickness (bottom) for FYI observed on Floe 1 during
— standard deviation of snow depth (top), snow-ice layer thickness (middle) and ice N-ICE2015.
= P 1 13100- 2240 thickness (bottom) for SYI observed on Floe 1 during N-ICE2015.

~ Floe 2 (24-Feb - 19-Mar)

1 Study sensitivity to initial SYI thickness (0.6-2.0 m) (Fig. 4). Study sensitivity to freeze-up dates for FYI (8 October — 15
«Snow-ice forms in all cases. November) (Fig. 5).
" , ‘.‘jﬁij «Bottom melt in early autumn due to mild air temperatures and *More snow-ice forms when freeze-up date is in October.
, _ . . _ — i —————=l large oceanic heat flux. Snow-ice is limited in later freeze-up dates due to very low
of he 10 s antil September 3013 (17 et 4, 2017). Tnsert shows in detall where e cores were collocted duving each floe drift o at fee tations [Granshog tal. =7 sNegative net thermodynamic bottom growth for ice thickness  precipitation in beginning of November (Fig. 3) - sea ice grows
above 0.8 m. thick enough before snow starts accumulating.
M a te ri a I an d m et h Od S By January, snow-ice is main contributor in sea ice mass ‘Total FYI growth is not propqrtional to ice growth dqration.
balance. *Results in good agreement with N-ICE2015 observations when
«Best agreement with N-ICE2015 observations for initial growth onset in November (no, or very little snow-ice in FYI cores)

HIGHTSI was forced with reanalysis data from ERA-I, MERRA-2 and CFSRv2 along thickness 1.2-1.4 m.
the back trajectory of Floe 1: 1 August — 31 January (Fig. 3).

Ocean heat flux was chosen to be either constant or to vary seasonally based on
earlier measuremens in the region (Fig. 3d).
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TAug 1Sep 10c 1Nov 1Dec 1dan 1Feb increased precipitation in the Kara and East Greenland Seas, and reduced
Date 2014/2015 precipitation in the Beaufort Sea.

2014—2015 was not an exceptional year in terms of precipitation (Fig. 7) based
on the reanalyses, and with thinner ice snow-ice formation is likely to be a
common phenomenon in the Atlantic sector of the Arctic.

Figure 3. (a) Air temperature, (b) total precipitation, (¢) cumulative precipitation and (d) ocean heat flux along the
back trajectories of Floe 1 and 2 (1 Sep — 31 Mar)

Mean August - January (1980 - 2016) precipitation total (mm)

Figure 6: A: Percentage change in 1 August — 31 January precipitation from 2006-
2016 vs. 1980-2005 in CFSv2, ERA-I and MERRA-2. B: Mean precipitation fields in
mm/year from 1980-2016 in CFSv2, ERA-I and MERRA-2.
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