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— 1 Motivation — 4 Take-home Messages
Most previous studies regarding causes or impacts of Arctic warming only focused on the This study, focusing on the intraseasonal timescale,

(a) Deep Arctic warming
90N

surface warming, while the vertical structure of Arctic warming has recently attracted increasing < identifies deep and shallow Arctic warming events; castward__
attention. The findings, that Eurasian cooling tends to occur in the presence of deep rather than & contrasts their spatiotemporal evolutions, potential & N

shallow Arctic warming (seasonal mean or trend)!-?], could help clearly comprehend the divergent causes, and associations with Eurasian cooling. B enfs

arguments on the warm Arctic-cold Eurasia (WACE) phenomenon3-41, 5

23 w'% 9% \ 120

Icelandlc Low up: s\ream

d it
— 3 Results deepens in situ prenpl(a(lon csomlnn%

leads ~4d

— 2 Warming Event Identification

) . . . . . significant WACE
Where (warming) Definition (two criteria) How BKS 850-300-hPa warming forms Important role of upstream activities (o) Shalow Arctc warming
Barents-Kara Seas (BKS) @ BKS Tom exceeds one SD* & aT ar  aT + + g Upstream BKS 3 > o
[70°—80°N, 30°-70°E] lasts more than three days 7 Yax Y dy Qaiabatic T v o L E 3
" (negligible) 2 | upstreamwarming | .. =
s ——— @ BKS Tsoohpa exceeds one SD | L1 L I 1868 “!‘ roes in advahce & 08 ?[‘
. N . o Zonal Adv. _ Meridional o emerges.inadvance & |°® <
11 (SD*: standard deviation) ] T w Hﬁﬁéﬂces eastward | los 7} N 7 ; ward r
e ) i = — F flos
i o DEEP | SHALLOW i pols \_ os decpent & nds astuard vz';fﬂ::g c;t;‘::g
- |- = T 03
fg f Sea\"\ s 1 3 aouj ﬁ m E o2 Fig. 7. Schematic diagram insignificant WACE
@ True True g '] r 88 ™ ; . F o therl G land (in-situ d dIL*
\ B 201 [ o ! ; E L, o southerly near Greenland (in-situ deepene )
) ) @ True False % 1 v L § o ﬁ El Loz E --> upstream convection --> upstream warming
Fig. 1. Location of BKS . = 16569 ; ; ; il --> deep BKS warming & strong Eurasian cooling
. . . & 835% 8 EL
P.S.: Multiple peaks within 10 days are considered as the S o T o e > southerly over Eurasian lands (eastward-
; . L ot E \ .
same event with the maximum peak marked as day 0. -~ R : ézg il B %9 extended deepened IL*) --> shallow BKS warming
5 LHS  ZA mizezs MA Mazuss £ %) h A .
66 DEEP events 38 SHALLOW events Difference Fig. 3. Thermodynamic diagnostic et T w0 1 ﬁ;,%z’:':p"ﬁ’y e — &weak Eurasian cooling (IL*: Icelandic Low)
250 " " " " " L " " " = B -
; . . 88
300 / T 1300 | V Deep events are mainly contributed Woeow  sow we we  owe e E — 5 References
/, /// . o
400 1 I i) t by ZA, while shallow events by MA. Fig. 5. Cross section Of 70°-80°N-mean temperature [1] He, S. et al., 2020: Eurasian Cooling Linked to the Vertical
500 ] 7L v Most warming difference comes from (contour) and latent heating (color) anomalies Distribution of Arctic Warming. Geophys. Res. Lett., 47.
600 1 /A _ar' . [2] Ogawa, F. et al., 2018: Evaluating Impacts of Recent Arctic Sea Ice
ggg ] ] L ok ZA2 (— u—), which is crucial in drving V Deep BKS warming Loss on the Northern Hemisphere Winter Climate Change. Geophys.
E L b . i
1388 | E . deep but absent in shallow events. originates from upstream Res. Lett., 45, 3255-3263.
10 5 0 5 10-10 -5 0 5 10 -10 -5 0 5 10 intense and negatlve warming, which could be [3] Cohen, J. et al, 2019: Divergent consensuses on Arctic
— 3 S — ﬁ:> c“matOIo - : - prompted by upstream (a:?rzhfg;ztrlzz T(f)luze(;\_czeg on midlatitude severe winter weather. Nat
Fig. 2. Time-evolving vertical profile of BKS temperature anomalies westerly 000 3328 precip. & released latent . T )
e . - (@> O) Seon esN 70N 78N 8NN N [4] Outten, S. et al., 2022: Reconciling conflicting evidence for the
V Significant differences of BKS-averaged temperature Fig. 6. Processes causing heating therefrom. cause of the observed early 21st century Eurasian cooling. Weather

anomalies lie between 850 hPa and 300 hPa. F/g 4. How ZA2 takes effect in deep events upstream latent heating Clim. Dynam., 4, 95-114.




