Supplement of The Cryosphere, 16, 981-1005, 2022
https://doi.org/10.5194/tc-16-981-2022-supplement
© Author(s) 2022. CC BY 4.0 License. The Cryosphere

Supplement of
Arctic sea ice anomalies during the MOSAIiC winter 2019/20

Klaus Dethloff et al.

Correspondence to: Klaus Dethloff (klaus.dethloff @awi.de) and Wieslaw Maslowski (maslowsk @nps.edu)

The copyright of individual parts of the supplement might differ from the article licence.



025

_ 0 nov 0 ALL
m 2019 E 2020

04

0.20
|

03
J

02
!

0.1
0.05
1

0.00

60
Figure S1. PDFs of daily AO indices (histograms) for November 2019 and for the three-month period

JFM with prevailing positive AO-index in 2020. Shown are the distributions for the period 1979 until
2018/2019 in grey, and the distributions for November 2019 (left) and January-March 2020 (right) (in

blue). Y-axis is Frequency.
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Figure S2. EOF 1-3 based on monthly mean SLP data from 1979-2000 based on ERAS5 over the domain
60-90N (upper row). EOF1 display the AO, EOF3 displays the AD pattern. Explained variance 35.2%,
15.0% and 13.6% for EOF1, EOf2, and EOF. Time series of daily values of the respective index from
October 2019 to April 2020 (black line) with 7-day running mean (red line); (bottom row). The third EOF
displays the Arctic Dipole (AD) pattern and its time series (right panels)
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Figure S3. PDF (histogram) of daily AD index for the three-month period JFM. Shown are the
distributions for the period 1979 until 2019 in grey, and the distributions for January-March 2020 (in
blue). Y-axis is Frequency.
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145 Figure S4. 5-days averaged atmospheric conditions along the MOSAIC drift trajectory according to
ERAS in 2019/2020 (red) and in the climatology 2010-2019 (light blue; average in dark blue). Top: 10 m
wind speed; Middle: 2 m temperature; Bottom: surface pressure.
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Figure S5. Hourly sea-ice drift (m/s) (blue) and ERAS zonal and meridional 10m-wind components (m/s)
(red) at the MOSAIC Central Observatory, in a rotated coordinate system with one pole at 0°N/14.6°W
(in the equatorial Atlantic) so that along the MOSAIC path a positive v-component (bottom) points toward
Fram Strait and a positive u-component (top) points toward Canada. Grey curves denote the ERAS 10m-
wind components along the same path during the previous eight years, and the black curves denote the

ERAS climatology 2010-2019.
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RASM/WRF Haindcast SLP Anomaly: 2020-01

>20(hPa)

<-20(hPa)

>10(°C)
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Figure S6. Sea level pressure anomaly (hPa) for January 2020 (top) and the 2m temperature anomaly
180 (°C) (bottom) from the RASM hindcast simulation compared to the climate mean 2010-2019.

185



PA TVT difference: 2019-11
07T T T T 1T T T T T T T T T T T T T T T T T 1

ittt ophyetelnhy

kms/day
303
—
— B —
e
I
f *
e
—
b

-850 | | | | | | | | 1 | | | 1 | | | | 1 | | | | 1 | | | 1 1 |
12 3 4 5 6 7 8 910111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
PA TVT difference: 2019-12
50 T T T T T T T T T T T T T T T I T T T
25 |- -
> * * <]
& 10 % R d] = s .
w0 n + T F i H 0o Rl
g1 il I ] )
-25 |- -
-50 | | | | 1 | | | | 1 | | | 1 | | | | | | | | | 1 | | | 1 1 |
12 3 4 5 6 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
PA TVT difference: 2020-01
50 T T T T T T T T T I T T I I I T I I T T T T T T T T
%ﬁ% @+ é$ 4 R é [ % 1%
Ko
> 0 %l H o é H é n + + '
coE -10 ? @ ? % %} H%J i&] @ T H T
v
,25 _
-50 | | | | 1 | | | | 1 | | | 1 | | | | | | | | | 1 | | | 1 1 |
12 3 4 5 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
PA TVT difference: 2020-02
50‘ T T T T T T T T T I T T I I T T T I T T T T T T T
25
> *
3 18@ % n * !% & q] a é % é % * % %P [E
> = = n m i
e 10| a q] % %] -4 Ef' % t? H
< 25
_50‘ | | | | 1 | | | | 1 | | | 1 | | | | | | | | | 1 | | | 1 1 |
12 3 4 5 6 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
PA I\II dlfference 2020 03
50 T T T T T T T T | T T T

> 25| [ ]
iiié???%%@% ﬁ@@am%@ ;@a%mm

o L S R R I |
123 456 7 88 1011 12131415161718192021222324252627282930

ensemble forecasts

Figure S7. Thermodynamic sea ice volume tendencies (km>/day) of all 30 ensemble members for the
190 Pan-Arctic domain from November 2019 until March 2020. Blue stars represent the root mean square
error RSMD based on differences of daily values relative to the ensemble member daily mean. Red
crosses are the monthly means of daily differences. The rectangular boxes display the spread of the 50 %
of model results. Black whiskers represent the spread of 99.3 % of model results assuming the normal
distribution.
195
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200 Figure S8. Thermodynamic sea ice volume tendencies (km>/day) of all 30 ensemble members for the
Barents Sea domain from November 2019 until March 2020. Blue stars represent the root mean square
error RSMD based on differences of daily values relative to the ensemble member daily mean. Red
crosses are the monthly means of daily differences. The rectangular boxes display the spread of the 50 %
of model results. Black whiskers represent the spread of 99.3 % of model results assuming the normal

205 distribution.
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215
Figure S9. Dynamic sea ice volume tendencies (km®/day) of all 30 ensemble members for the Barents
Sea domain from November 2019 until March 2020. Blue stars represent the root mean square error
RSMD based on differences of daily values relative to the ensemble member daily mean. Red crosses are
220 the monthly means of daily differences. The rectangular boxes display the spread of the 50 % of model
results. Black whiskers represent the spread of 99.3 % of model results assuming the normal distribution.
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Figure S10. Anomalies of MSLP for November 2019 (top) and January 2020 (bottom) for hindcast (left)
240 and two forecast ensemble members: 2 (middle) and 8 (right).
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280 Figure S11. Time series of daily values of the AO index from October 2009 to May 2010 (black line)
with 7-day running mean (red line).
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Figure S12. RASM hindcast anomalies of MSLP and 2m Temperature for January 2010 relative to the
2010-2019 climatology.
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