REHZFIR 20194 HaH BI04
R R BB £ T

http;//dqkxxb.cnjournals.org

202 FE 18 2006 51 AXETHRHTEEEHR
HE5{tRIZER AT REEX &
WY

HHERY¥ RRAG\BER R/ RARAT B, L i 200438

# It &2 A ,E-mail ; bywu@ fudan.edu.cn

2018-07-24 i §% ,2018-08-15 452 %

H R AR5 4 W B3R (41790472 ;41730959 ;41475080) ; [6 5 1 A 3L B HF 55 & %1 (973 %) 3 H (2015CB453200)

HME A20#280 KRGk, K BMEHIME L, A5 2004 £ 25X ARAUE | LB

WP R TN, ALBIGRARARIES T, ELRME LBRELAR VARG TT | M P EFH;
T AT MR R R R AR R R B Rt R ARG R R F A AL G | e
AXkE, FEEFZTT,2012 51 420165 1 AEAARRAET BARMESERFNH, | BHALSEGE;

AL B Rk E At A R AR K 5T BRI B KMk R F R R A R e, A
L5 IEE G TRILA

KRB ERERGRAREEBRRRR, T 2012 55 1 Ao =L FH, &
FRAEFFEEZEZANFAGGESE, AFEIR P TGP R REF @A ER T B8
A EFHE,HORAFAG FTHLERLTEED, 5T 2016 5F 1 A 690 = EF 4,
AR ERURLaRaEE. BARGFHOIZE IR RAOBAREZBELARR.
20125 1 ALTABENGEEZEZLEDIN KRG T G EEF B EE, LaEHn
T ARG R AR5 T 2016 694 F 4, 2016 5 1 AMEZEZHRBRALA LR
aBHHE, BERXAES T E2HT KR,

HRBHEEFHBRETHARATRAFTEORRE . P S ERBFARL TR
E LR A PG E G AR R AR BRI G B E T A R R IR, &
BERBMAETEZNSREM, BHASREZANEHZEMNAT A HBRGE LN
RAZH ., LFARHBEBEEIRGLEITHEZEAMBLMHLER, F¥ai L
WA R B E RMIERRG HERF AR TRREGIHG FERWZELE R
MEAZARTRN, 2016 51 A R EBMH S KT L 2015 F 12 A RALR Peik 3 g %
H bR R

o 6 ¥ A& JE

H 20 22 80 4 A5 1 LIk, 7R 0 2 4 43 %6 i
B, X AARDL— EAFFZEE] 2003 4F T MR AR
V¥ A 03 55 B, R i ™ S AL AL A5 0 B
WA GE (Wu et al.,2017) o X FfE 28 15 2 pR I8
R ) o 5 I AR i DA R b AR v K s A D) SR &R
(Screen and Simmonds,2010;Wu et al.,2011 ; Cohen
et al.,2013,2014; Wu et al.,2013a; Feng and Wu,

2015;Wu,2017) o BFFE R BT, ALK 3 02 3 5 2 42 Bk
SRS R 2~ 3 A%, BT IR AU AR B RO o AL AR i
VK E 20 fH2E 90 ARSI IR nd E ik, 2= 9 A
Al i v T A 1 B B A T A LI T 5% LR 1Y B
ERAEL o b 98 32 AR I AR 3 DA il , AN S0 B Uk A 1Y
ARSI A T B, T L E 2 A2 2% A A A
I Bt a0 3 3 DX 3 1) O o e A A A

SIAARESC BN S, 2019.2012 4F 1 2016 4F 1 H AR P UCHR S ™ 9 S8 08 B H 5 0 38 W A T BEIBE AR [T R ARk 224 41, 42(1) 2 14-27.
Wu B Y,2019.Two extremely cold events in East Asia in January of 2012 and 2016 and their possible associations with Arctic warming

[J].Trans Atmos Sci,42( 1) ;14-27.doi; 10. 13878/j.cnki.dqkxxb.20180724002. (in Chinese) .




22012 4F 1 H 2016 4F 1 H ARG 0 U R s )™ 8 i % HC 5 U AR 3 162 19 T RE TR &R

L i

H: 52 ( Honda et al. 2009 ; Petoukhov and Semenov,
2010;Wu et al.,2011; Wu et al.,2017) , 5 F I 7R
W R AFEK (Wu et al.,2013b) o Ll 812 b
e T D E A o H AR 45 B K R A R B
T PR 5 Y #4 s Ta) (R 3 ,2018)

T DAk [ P A1 25 3 08 2 I 2 3 0 A5 i R T
BIRIT R T K& WF 9% (Chang and Lau, 1980, 1982;
Ding and Krishnamurti, 1987; Ding, 1990; Chen et
al., 2004; Jeong and Ho, 2005; Takaya and
Nakamura, 2005a, 2005b; Park et al., 2008, 2011 ),
G, H A2 25 4 5 Wi 2R 0 1) 9 ) RS0 84 o
i O, Fe—2 PR F AL RV T A € 1) AR AL 1 L ) —
Foft U2 4J0 2l ok 18 A IR - 18] 7Y 4 47 32E 100 52 Wi 2R . 3
[X.( Takaya and Nakamura,2005a,2005b) , {H 7 %
W Y o, BIF 0 TR AR 5 I il e P AR 22 0 3 0
Wegr vk, MELRE 10 d LIR35S . IR b
FHON by by ek 28y 0 s ARG L 7 1 A 15 L 0 T
PRI (A 10 d % A i 40K it ok i B O — Fh 0 19
EHh o RAETE 2012 45 1 F A B I 1 U i 72 £+ £ i
[ 16 d(1 17 H—2 J 1 H ), 0% s i I <
e AR R 58 S04, T2 R 0 e
WL MR, ¥ S A P RO R Rl 4 R
B 3% U™ FE 5 B 5 BRI R il i 700 AFETS .
2016 4F 1 4 20 H % 25 H, Z i KPR
S, 3B AL 6] g Rl 2R 0 BLOR KRR IR R . 22 H
225 H,2EBH T —RREEMIEHLRE. 2R
AS YRR 3 7 HE W 55 T 2012 4R 1 B A s R il 2o
L ER YA RIS i@ U I S P S P
OB R ,2016 42 1 /20 H % 25 H, 4 [E 3k 529
ARG BRI 12 C,49 MR R0 R ER
Iiig H Rl 445, 8 AR o H G il MRl 2 2 T I S A
{EL; A 690 AT ol e A W o AR U 20, He b, 67 A
HOT) H B AR A S A 7 s (B, 3 YK ik JE i 5
TR XS H A PG 5 3 X 365 52 0, B 48 i B T A
ML 53 LSk 9 7 R 2 o Al I AR AT T, AR R R i
R P B0 A8 [ G BRI, A 7 AR SE

PATEBE SN, AU 1 B2 AC AR vk s 0 A3 #)
Ve A FAR o 1 5 54 &2 2E (Tang et al.,2013; Wu et
al.,2013a,2017; Wu,2017) , 2015 4£ 12 A K, btk
TEJLRZ AR T T #2308 30 °C 264 H RS
AR AR T A s ™ FE A o H AT, FRATT i AN AL A%
B R R A 5 AR AR i SR AR N AE R R o A
B89 RS2 20 B 30k 7 AR s Rtk 3 7 A 9 S G R L
B2 5 VA e 5 AU i BRI 3R o DA 3K P AR i )

FOFREAR S R AR WA I e RE R R
Sl R A R A 1 L AR B BIVAE
AR R R, PR 2 R R B R i R,
AT UL ARG 243 B8 1) I 5 <0 L 4 i 32k 3 b Al X Bk, 5]
A2 AU AR A BB 20 A AR R SR I B 2 i AR R
FEPE ISR, Ry ¥ A AR AU AR CRR B i 2 T 1) R R
SO AR B0 JE Ay o AE A SR AN A A v, N e
s AL AR BRI R R R S L, 1
5 2 B X B KRR AR A BRI G R . XY
Wil 75 SV P9 B it ™ S ok B2, 5 R R B S DX Y o
(D& A e | SR Y = S € ) 1 [ N ) N i R AP
BREER ., WL, A ERSh S Bk 7 Auitk
MR AR e TR EAKRKRE TR
7 B R T
1 H{RFFZE

ACHFAHAZE2 A—)E2 H)BEH (12 ] 1
H—4E 2 H 28 H ) NCEP/NCAR 43 # % KL, B
] BX o 1979—2016 4F , 434 # 3 [fi <. /&, 1 000 hPa
F1 500 hPa fv; #\ & B, % 10 < iR (http ;. //iridl. 1deo.
columbia. edu/SOURCES/. NOAA/. NCEP-NCAR/.
CDAS-1/.DAILY/) . 7£LLF Fi4~ XI5k 80° ~ 120°E .
40°~60°N D K 150°W ~ 180°E . 50° ~ 70°N 43 5] i
AR DX 3 P 47 98 T T R R W P 1 AR NI v s BT R
AR ESR S . ASCIHFE T 60 °N LRIt X8 1 000 ~
500 hPa K& FE 1 25 0] - YA (% % T 1 R E
RO Ok A AR i 2 b ARZ R AR A .
2 WABHEEEHNARASHRE S

X U AR TR A 1 1 H A SR AR A [
(K1) . A RS L2012 48 1 HIER 5%
T35 T RO o v 26 B X 38, it b 38 KBl v R
DA SR A AU AR DX 0] A 67 S w8 S 9N AR 3 BE AP
|y NG O SRS A A L T WA ol e e WL B
ARZS TR 40 A, A4S 1 53 w0 43 B F 55 40 R
1416, P9 AR IV /=5 T BH S8 0 5 1 Bl 7 AR AL A 559
1M 2016 4F 1 J 1E #9110 <R 58 3228 11 3 7E BR
SV R i R 2 B 43 AR DX 3 A R AR I AN P bR
X TR AR L RO DA e b 35 KRB K
HRAT DX, PR X P AE TR - T SR T
St BRI Y R Bl A 5 R b RSP 3 D3R i 2
FIEJ2 PG AR I 2 s i 528 o

7F 500 hPa &3 b ,2012 48 1 A 89 L4
) IR A3 AR, B0 57 B 35 T I K s A A 4 R A

15



RAMEFFR

20194 1 A 5428 1

180°

Pre S

o

0°
-15 -12 -9 -6 3 0 3
90°W
\
0° 180° 0° 180°
90°E
-150 -120 -90 -60 -30 0 30 60 90 120 150
90°W 90°W
.J. ‘:
oo [F T LB TR TR 180° 0° — 180
90°E 90°E
-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12
Bl 1 2012 4E(a.c.e) 2016 4E(b.d . f)1  SLP(a.b; M {ii:hPa) .500 hPa {3 3 &5 B (c.d; 5o
gpm ) FIF MR (e f3 800 K) 570 (19 %5 3] 40 A CREXE T 1979—2016 4521 )
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Fig.2 (a)Winter( from 1 December to 28 February) daily SAT averaged over the region bounded by 80°—120°E and 40°—60°

N in 2011—2012 (blue) ,the green is the same as the blue but for the daily climatological means over 33 winters from

1979 to 2012, and two dashed red lines represent the daily climatological means + ¢ ( daily standard deviations) ( u-

nits: C ) ; (b) Winter daily Siberian high index ( SHI) (blue,units:hPa) and Aleutian low index ( ALI) (red,units:hPa)

in 2011—2012 (from Wu et al.(2017) )
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Fig.3 Evolution of SLP anomalies( relative to winter daily means averaged over 1979—2012) averaged over con-

secutive three days during January 2012 (units: hPa): (a) SLP anomalies averaged over 5 to 7 January,

(b)— (i) same as in (a) ,but for 8 to 10,11 to 13,14 to 16,17 to 19,20 to 22,23 to 25,26 to 28,and 29

to 31 January (from Wu et al.(2017) )
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Fig.9 Normalized time series of January SLP regionally averaged over 180°—150°W,50°—70°N ( blue)
and 80°—120°E,40°—60°N (red)
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Two extremely cold events in East Asia in January of 2012 and 2016 and
their possible associations with Arctic warming

WU Bingyi

Department of Atmospheric and Oceanic Sciences/ Institute of Atmospheric Sciences,Fudan University ,Shanghai 200438 , China

Warm winter prevailed in China from the late 1980s to the beginning 2000, and then cold winter seems to be
more frequent.Intensity of winter extremely cold events appears to be further strengthened in the context of global
warming and Arctic sea ice decline,its impacts have been concerned by the public and media.In the above con-
text,East Asia suffered extremely cold events during January of 2012 and 2016.Thus the motivation of the present
study is to investigate dominant features of the two extremely cold events and their possible linkages with Arctic
warm anomalies.Evoluions of atmospheric circulation anomalies associated with the two extremely cold events are
quite distinct from each other.For the extremly cold event in January 2012, SLP anomalies display a westward
propogation process,during which the Aleutian Low led the Siberian High, indicating that the effect of down-
stream of atmospheric circulation anomalies plays important roles in resulting in the westward propogation.For an-
other event,cold air mass exhibited a southeastward migration.The routes of the low-temperature area are also dis-
tinct for the two events.The former, cold air mass was mainly confined to the mid-and high-latitudes of Eurasia
and migrated westward,and its impact on the low-latitudes of Asia was weaker relative to the latter.For the cold
event in January 2016, the low-temperature area propaged southward along East Asian coast and affacted the trop-
ic region. Atmospheric circulation anomalies exhibited a common feature prior to the outbreak of both extremely
cold events:enhanced height ridges extended northward and transported more warmer air mass from the low-lati-
tudes into the Arctic,and there was a multipole structure in the mid-troposphere of high-latitudes. This multipole
sturcture is an important precoursor for outbreak of cold air mass.During wintertime, a rapid warming process in
the Arctic can be attributed to enhanced warm ridge and its extension northward. Enhancement and extension
northward of warm ridges over the Ural Mountain and West coast of North America and their coordinated evolu-
tion are critical for a extremely cold process to affect East Asia.The extremely cold event in East Asia in January

2016 did not exhibit a relation with a rapid Arctic warming process in December 2015.
extremely cold event; Arctic warming ; Siberian High ; Aleutian Low
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