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We focus on atmospheric circulation —
Barents-Kara sea ice changes in winter

e.Q., Fang and Wallace 1994;
Deser et al. 2000
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Q1. What are the important circulation patterns
that drive Barents-Kara sea ice changes”?

180

A typical circulation
pattern that drives

Barents-Kara sea ice
loss
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Zheng et al. 2022 (also Park et al. 2016; Luo and
Luo 2017) and so on

= We use self-organizing maps (SOM) to get all daily
circulation patterns. We chose a 3x3 array size.



The SOM result reveals nine high-latitude
circulation patterns in the cold season

C2:8.9% |

5 [C3:9.7%

\\~ —’
- ——

! = \
i L !
h B g 'l
I / \
1€, v
1 / \ 1
+ A ‘\ :
A MNat
r \ 1
A g 1 v 1
T 1 1 11
Vo ‘\ /’l‘l
‘\ \ Sae” //’
v alt
S’ v
\\ ’/
~ \~_¢’

\ \‘ “’

C4:13.4% Ch:12.4% = s |C6:11.4%
19470 N Z.47 S 147 =1
“‘4— \\\ '—-~‘\ l’—-~\ \\

- \
v N ’ A

’I \ / ,I A { \‘

! ’f‘—~~\\ \ 1 1 N \ 1

[} ’ y & \ I 1 A 1

¢ / R, 1 ' SN /

1 'l N \\ ) \ ~ S

\‘ i -~ \‘ \ : \\ y

! \ 1 S
\

\\ \ | ‘l 1 ,I \ S

v ! I !
\\ \ \ y J ! ]
« NN Y. 'l 7 !
NN R 4 N LB

NG ~‘~__—_,’ "/

4
-

- Vs P

C7:10.8%4 .-

Z500; 40m
intervals;
zero line
omitted



All patterns are associated with day-to-day
seaq ice changes to some extents
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All patterns are associated with day-to-day
seaq ice changes to some extents
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Q2: Ilce changes via dynamics versus
thermodynamics. Which one is stronger?
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Southerly flow
advects heat and

- moisture to melt
 the seaice.
It also pushes sea

ice northwardsl!

‘Southerly flow

= We use the CICES (sea ice component in
CESM2) to assess the relative role of the two

Processes



We force the CICES with atmospheric fields from
reanalysis. CICES simulates the ice changes from
dynamic and thermodynamic processes
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Sea ice models largely reproduce the
observed sea ice changes
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Thermodynamic and dynamic processes
similarly contribute to sea ice concentration

loss
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Dynamic processes dominate the sea ice
thickness loss
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Here only shows the result for SOM cluster 1. Similar
results apply to other clusters and PIOMAS



Longer persistence, larger sea ice loss

(A) Ice-loss patterns
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Persistence of circulation patterns shapes

seasonal sea ice concentration

=
™

p=0.65

o P
I | 3 :

3

4
7

Utomib sy puo DS
upaw [puosas IN4rdg

o -
AN — £

l
I

12/0T
0c/6l

61/81
gL/LL
L1/91
oL/Gl
SlL/vl
rL/gl
elL/zl
zL/LL
LL/OL
0L/60
60/80
80//0
£0/90
e
- 0/€0

€0/20

T
~a 00/66

66/86
86/16
16196
06/G6
G616
v6/S6
€6/26
26/16
16/06
06/68
63/88
88//8
/8/98
08/G8
G8/78
78/€8
£8/28
z8/18
18/08

—

LB

L

LI
=

.
I

"‘\

/
/

S0 -
0

SJUNOD



Summary

- The most important circulation pattern for
BKS sea ice loss is a high pressure over Urals
and a low pressure over |celand

- Dynamic processes are particularly important
for sea ice loss/growth on short time scales

- Daily circulation patterns and their

persistence help explain BKS sea ice variability
from daily to seasonal timescales



