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Fig. 1. Observed linkage between cold Siberia and BKS sea ice loss with and
without the stratospheric circulation activity. (A) Regression of SAT (in Kelvin) in
December-January-February (DJF) on the normalized early winter [November-
December (ND)] BKS sea ice concentration (SIC). (B) Same as (A) after first regressing out
the component of SAT variability related to DJF stratospheric vortex anomalies.
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Events of the polar vortex breakdown
in mid-winter
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Temperature distributions at the 50 hPa pressure level over the Arctic
on average over 10-15 January from 1979 to 2018.
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Events of the polar vortex breakdown
in mid-winter
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Temperature distributions at the 50 hPa pressure level over the Arctic
on average over 10-15 January from 1979 to 2018.



Increased activity of planetary waves and Arctic polar
vortex dynamics in 1984/85, 1998/99 and 2012/13

—— Climatological means over 1979-2018 1o
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Arctic sea ice loss in the Central Arctic, Beaufort
sea, Canadian Archipelago in 1984, 1998 and 2012
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Arctic sea ice loss in the Central Arctic, Beaufort
sea, Canadian Archipelago in 1984, 1998 and 2012

Central Arctic + Canadian Arctic Archipelago + Beaufort Sea

50
1 November
5
-
X
[(e]
o
€
9
X
© s
8 1984 |
O 4.7 3 11998
»n 1 s
j 2012
4.6 - — | . T . T - T -~ T — T Pap—p - r
80 84 88 92 96 00 04 08 12
Years

The unusually early breakdown of the polar vortex in mid-winter 1984/1985, 1998/1999, and
2012/2013 occurred when the decrease in sea ice extent in the investigated regions in
November exceeded the previous record by at least 1, 7 times. 7



Upward wave activity flux in the winter 1984/1985

Pressure (mb)
2

103 L

5%
o
)

Pressure (mb)

103 L

10!

"y
o
)

Pressure (mb)

=

5 December 1984

10!

Eliassen-Palm flux
1I0|Decemb‘er 1984

10!

15 December 1984

T ST
— e/ 2% 5 p ——— 17
® B ———— e ‘/-._ - - - pepe PR
———- (I R R R R T S, VA A»es =
| sesapatnamias o W @ #9808 R SR e t LT L6 5 0 @ o e e R BN R Sy ~\ /o~ -
i . ————— N @ - - ———\1t /) -
TR . | s A ww v | | - .- —\ ]S -
- B T e S T D N e e AR e e S G S S Rk -
e R R s a IR ot I it b e i e el o v e R i hcp b cionteo b
< yiBe i I ¥ s SO RETE R e R, Sees
- R B e LTI K -- e S R B B - - # piwin v P Ly
! RN £ ce eI NS E RS e 5 o B B S A R W o | e R AR T & % 5 i / ]
P i\ i EEEERERRPS AU AR IR ARNAss o o o2 o 5o b sueod, sgie e 8, SRR ] PUEEY N S e s Shra e 1 g A t Y
1 ST Y E P I 1 L ol LY S ] K 103 L 1 IR RPTIATY R 1 4] e | 103 " 1 I P ] ] Pl ' L
-60 -30 0 30 60 -60 -30 0 30 60
latitude latitude
20 December 1984 28 December 1984
10— T r\l\ 10! —— 2 7 10!
= - - f—~~ < -
- “T“ .PHT?.___-\\\‘T??.__ 102~ B o e & e s s A .
P T T T N N U BRSO S R
R T L L R T e SRappepasasen & W K VE QRIS | - - S —— "ol
S ot PRSI 1 1 £ e SOAMATG 5 B 4§ £ B8 i i . 4
REEERER S P & C B L i e NI al i R RFEFPRG R G RE S g v X B
_,...,;/r//, ............ 2\ o W i | oo % v APt pos s ARG w8 § 8 8§ <t.r t Bl
N | TP | L " 1 L P ] | L 14 el 103 L 103 - L 1 n Ry N 1 e | Ny | L
-60 -30 0 30 60 -60 -30 0 30 60
latitude latitude latitude
5 J anuary 1985 101 10 January 1985 = 15 J anuary 1985
T T 5 B T { T - T T
h: - .- -.:_' it:_ PR ] ST :_-_.@‘:\_ i . - .—_.:‘v . : :’::.,—
; e I ey T N e |
= ——— ’ - R IRRER IR R —1/ L R
P - ————— -] sttt ew BB a5 e Fih'e v [ o v somisim s sinene sommim o 5 st A A R ) )
L i AR B A i b d e e A B e e S Nk g .._102._.............A....‘..--...~|,;»..._.102._. ................................ —
.................................. R EEEEE R E R s RN PO RERE S I N - - .
= s A WX # R R e G D Y A\t = B SR A [P S
- P N O - et NN V] L —————ss )
o oin e e e e i o R M S| e kiswaenatimie & # @ & o a0 K 8 B 0 aeeS A f n | i ~NALY -~ g
B R A R AP PRI - ‘\:/;. . IR Bhkmin 13 20 v 00 (s et v ek s \‘H ’ ] l, BT i o 0 108 S e } e
E | ’.:‘ 3. | \l\f\k. uvlr’.' ] 10@"." 'Hl. Y./.,.Hl ...... o l\, 1T N 103". //.H"I ------ ey |'ﬁf " /llﬂ
60

latitude

NOAA/ESRL/PSD

latitude

latitude

1350

300

250

1200

150
100

50



The polar vortex dynamics during the winter 1984/1985

Mean over 1979-2018 |11' o 1984/1985
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The 1984/1985 sudden stratospheric warming
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The influence of Arctic sea ice loss
on winter cooling in Northern Eurasia
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Central part of Northern Eurasia:
60-120° E, 60-70° N 11



Surface temperature (°C)

The influence of Arctic sea ice loss
on winter cooling in Northern Eurasia
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