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Abnormal winter weather in Japan during 2012 controlled by
large-scale atmospheric and small-scale oceanic phenomena
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JEREZORLAKRMEROBEE R TEHED 1 DI Arctic
Oscillation (AO) (Thompson and Wallace, 1998) 2% % .
W7 Y7 DEFLIMDFELE)IE A0 LEIHHL TWw 3,
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VR Z &4 PSR E O RRIEROZ L ofER & L TH
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2005; Park et al., 2011)
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Fig. 1 1% 2012 4F 9~12 H® (a) AO index, (b) WP index,
HARD SAT fRZDRRIITH 5. Fig. 1 D 2 D DIREDHH
Wik, AO 2> WP 8 2 BRI R L 72301, P1 (10/03
~16) , P2 (12/01~12/14) TH 3. P2 IZIEH IR
S, PLIZEETH 2. Pl OXMIZ A0 & & WP EDMKIR
ZH6T L0 RITHREFIET S,

ZIT, AO & WP DRFEEAEMAHADKINAET TG 2
BWBILOWTHRS, £, KEPI L2 02 HEIEEY
L 72 #AEZE) AO index (AOI) & WP index (WP1) % E[#
L7.
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Fig. 1 Five-day running means of (a) AO index, (b) WP index,
(c) SAT anomalies in Japan from the AMeDAS station data
[°C], (d) air temperature anomalies [°C] as a function of time
and pressure level, (e) heat flux anomalies index [W/m?], (f)
SST anomalies [°C]. Panels (d), (e), and (f) are areal averages
over the Sea of Japan (36.0-43.5°N, 130.0-140.0°E; the area
inside the orange box in Fig. 2).
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%3 ETIBR7A X 912, P1 TIE AO £ - WP BB
L 72 REBUB 22 (iRR 22 13 AR I3 8L Tz
Mo te, HARIO SST 13 2012 4 8 H A2 5 9 Hhf)
WCHEELERTH -7, Pl bIEFIC SST BiRThH -
7o, KRS, ALHARRA Tl BIIE L& o SST Th - 7z,
ZRQZ, ZDRPPTNL SST & HAD SAT & ORGR%
N7z, HAME SST 1 HADRM £ B2 E > (Fig 2a &
2b) . ¥7z, AOI & WPI & SST & DM I K729, AO
H WP b SSTICH Z BB/ NI W EBTRBEND,

22T, HAORMESA & Z U B# L 72 HAWE SST
IOWTEDBRT 2, HAHIZLAFTE Y ZA—VRFIZBWTH
RO EFMNZALET 5, Figure 2a & 2b DFEIKIE, HAYE
SST index [AJ@ 2> 5 HEE L 72 2012 £ D SAT R TH 3.
Pl IZEEMICIERETH H, P2 ZEEWICARZETH 5,
N5l SST REDVLEDPSAICEL LD TH S,
Figure 2¢ & 2d \3EMIMED & AO- WP E D HEE % 5]
W7 SATRZAZATH 5.

DT A0 &£ WP TIEFFIHTE R WA Ny — v T
BB, = SAT @228 % —1d SST [l D HEE N — v
EXABITWw3 (Fig. 2a & 2b) . Z4Ud SST 235 % il
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2012 5 10~12 Hix AO & - WP B3Rt L7z, AO A -
WP BIZHAZ%EL T3DT, ZOWMFEL L2 LnF
Mz, LarLl, 10 HEFPH L VL2272, 20D L,
12 HEF Pl X hEhotz, 2012 FEORIRIZ AO & - WP
BRI TEHHT I ENTER D,
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IEMBITH % (Fig. 2a-2b) . 200, BV (W)
SST 1ZHED v (W) [z EAB T, FHEE, 2012 £
10 Ho SST 35K, Wiz 12 A3Eh - 72, SST £#hid
AO + WP &N TH %, Figure 2 13 AO & - WP & CTHiMH
TEZROVERE Y — L SST HRDOHETE S — v h3 & <
PTWwB 2 EZR LK, ZHIZHAN SST DRI E
THHRETH LI L2RRT 5, HABOMBEIZHT Y
TOEBEVA—VICR L THAD Ll TH 570, H
AW 2wl L BRI LoD N EEZLS
nas,

Z 2T, SST L RO H I 2T 24 =D KEJEERD
TEEMEIC D W THEET 5, HADHIRSIM, SST 21 Zhn
D 7500 + T850 [JFDHEE 8y — v L BIHIE % L L 72,
2012 SEDHEFE 2500+ T850 12 &5 & b IEF IT/NE 2 fili T8
7= HEHEERES ERoTnwi, Lo T, 2012
FDOHARDM - SST I8 L 1 =D RKIERITGFE T
BZUREMEDME S, ko T, 2012 £ SST & KIRZE I
ZOREIEERIC & BFERE LTl <, SST WRIRICHE
L 7= AT HEPE DS,

HAHE D ShESE S i ORRGITiE, AO & - WP &
DWIFICEERD LD o TIEICkED T3 (Fig. 1d) . L
2L, 10 BIZIESAPH EFTEL T2y, A0 & - WP
A O AARMED 5 KRENKEBOBHE-EET7 7 v 7 R
PHTVE ZE10H» 5 (Fig.le) . TNSIFHADEHR
Z9L35 A0 & - WP I X AELHRADRERTH 3.
L2 L, 10 HiZEsm kiR SSTIck ) EE» 5o
JELMEWT Xl SST fz2id 10 HICEIRTH - 7223,
12 A3 Ra &R e ZE L7z (Fig 1) . ZHIERHRN 2
AO A& - WP E08EZE L T, BN THAZEL T HHEN:
MBHBIERRET S,

DEDZ E%a5FZ, 2012 FICBHEI S KR ISDO W
THIRT 2, AOF - WP EIZPL L P2ICHAZBRZ)
ELZ L2L, 108 (12 H) X SST BHAZMEZ i <
g7 (Hmeli) . BHllEn%EE, A0 & - WP &
ICX BWHIE SSTIC X 2B A DAFTH 5. SST
IZX 2 MEE A0 & - WP BRI X 2HIZHERIL 72720,
10 HiZE» 2> 7%, 12 HOKERAIZ AO & - WP A L
SSTRIRMRZIC L 28 TH 5.
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Fig. 2 For the island areas of panels (a) and (b), the SAT
anomalies during time intervals P1 and P2, respectively, were
estimated from a regression equation, with the SST index in
2012 as the independent variable. The SST index was an areal
average in the part of the Sea of Japan within the orange box,
between 36.0-43.5°N and 130.0-140.0°E. For the ocean areas
of panels (a) and (b), the SST anomalies during time intervals
Pl and P2, respectively, were estimated from a regression
equation with the SAT index as the independent variable. The
SAT index was the mean SAT of all the stations in Japan. The
contour interval is 0.2°C (solid lines: positive, dotted lines:
negative), and significance levels of 90%, 95% and 99% based
on t-tests are shaded, respectively, light green, normal green,
dark green. For the island areas of panels (c) and (d), the
residual SAT (the observed SAT minus the SAT estimated
from the AO and WP, respectively) corresponds to the
component of temperature that is not accounted by the AO or
WP. For the ocean areas of panel (c) and (d), observed SST
anomalies. The units are °C.
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