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Abstract:  Are the Arctic and Antarctic really warming now? This review was
performed in order to answer this question. In the recent, the strongest warming occurred
in the Arctic and Antarctic Peninsula under the global warming. Warming in the Arctic is
more than twice the global average, and sea ice has rapidly reduced in summer. A
contribution of each processes have been investigated to determine which play the largest
role in this Arctic warming amplification. On the other hand, despite strong warming in the
Antarctic Peninsula and West Antarctica, no meaningful warming has been seen in East
Antarctica. What is the reason for this suppressed warming in East Antarctica? There has
been some speculation that the ozone hole has been working as a suppressor of warming.
Another effect of the Arctic warming is its influence on extreme weather in the mid-
latitudes. Much current research is focused on the effect of Arctic warming on mid-latitude
weather, with the aim of increasing our understanding of interaction between these regions.
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WA, THUERRBRIL] 22 bNd X )ik ->TA LY. Zhud, ABMIHENCHED KRR
oL RIREMRIZX D, 20 LI 7 - THIER &R O LRA EF3 2 B G AT A
LNBHTEEFB/LTEY, BT 1970 FELIED Z 0 40 £ 4R13F OERBRLDSHHE IZ R > TV 5.
ZOZ LI LT, EBICIERELL T ARwo 2l RO BRI ABRIEO L
RFEHRIIE R, BREHTH S L Vo2l ER O BN ED, EEOD L TOLMEE
BB 2 BOF R SRV (IPCC) DS (RFrOH 5 RIEHIX 2013 FFICH S Tw2
IPCC, 2013) T} IH7zbN T EBY, MELIHEE DALY - [iEEHFORSBOE
WThb (HARGFRMIREEIERE S, 2014).

FNTIE, MR, JbRTIE THERIERIL] 389 o TWBD72EA 9 7. MKk, £

DIF L AEDPILREFMBRKIRICBEBLNTEY, FHEEIL 2000m OKOLTH L. ZD
Ko, WHRFOHEKD 70% DLz b, KEEH@T 5L, ROHEH% 60m §5 1 5F
BRI LIChBEDNTWS. —J, dbMigud, ", Wk - 72k H
BBoTWS., R BNTREPILDY, BEMEIdE 7o Rk o7k fiz s LT
Wa, LD 7)) — T 2 NiE, ERIZERESRVAIKIRICBEBLNTED, Kbl
3000m # A AERE R TWA, TOXHIT, WMHIKIZEBbhTWwsZ LT, K
b O ZKHL, MEDITLTHT kfﬂﬁ RO EE B E 2R LTV
eI, WEREEROZALDIER ICHF BN LG TH L L b Tnd. ZRTIEBlIE
R, bR, EBRLIEED X ) ICHRTWADRES ) H. FEi, MEREERIEEL
TWBEWsThH, EERE—FRIZIEBL L T2 bIFTidz v, 20 ikttt R4edko
W ERERO BRI RS L, [0 LA OR S HERLEFIIERARTIETH D, Fh
I R)T, TIARANLAF AR, £ L CHEBEREE, WIThbBIETHL T LAt
oz, L2L, AUBIKRTY, 7 —rF v FEER, kRO LAH
FRIBIFETL T2 25055, HO-OTEIHLTHRLY.

2. AvsiE R L EE R

A ORI T O R K OFEEIZ KO EMTH 5. iFEILEFE K TEB b, £L2iE7
V=7 Y Nig, NLUUE, X=Y Y 7S A A=y 7l ECIRL, BiZidkFEod
DO NERD AANIRKICBBHONL E V) IREBAE TH o7, & 2AHD, TITHE, bEd
KA N T 2 HOWKDZE L WA T D L9 12k o7 2007 FFDOFITHE L - 72
WoRAS, SHI220124E9 H, INFEFTTHRABEEORBAZ/R L (K1), HEREELICHE
WK AN T 2 THAH 9 T L, ZHEET IV (MERERO KGR ¢ % PN
Po TRETHZEMET V) 12X ) FINE SN TW2D5, 2000 4812 A - TOBED K
WP DOHEL, TNEIFZZHICERSTWS, B2 NGBS < RER R LA
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AMSR2 Sea Ice Concentration

1 AL#ERE (34 7 0 AMSR2) 5 A 72dUGEKIRD RS Y , FRBUBIHR/N L 72 2012
9 o5 (FvwE T2 5), 1980 444 (FMECH E M7 8PH) OFE52 > T b (el —
57 —7547 (ADS), HMUSERBIEH-E =% — (https://ads.nipr.ac.jp/vishop/vishop-monitor.html) &
D NAXA). EBAMNEOAVIROPOERIHE L Y = AN-TEHve s, Kl

Fig. 1. Arctic sea ice extent in September 2012 (white area) showing the annual minimum and the mean extent in

the 1980s (area surrounded by the white line) observed from satellite (AMSR2 microwave radiometer,
from ADS/ JAXA).

I BMBALZZT T LEE oo T D, R RAZ L CORMED S 0BOWA, b
BEOWFEEROET ), TLTERRGIERICE 2B LR L, HAEmIhTwi25, w
I MR AR DERPIII SN o TWARV., Fis OERDY Ex o 228 R Tid v
EVIRFGTLHD. WINICL T, ToOREIE, ARKEKOR YV 25, AYGEE),
ZRALIRFEDOWEN DI SAHKR DI, LA %2 i ER T2 2 L 2B 6 L),
A EFIREOWRESE A SR I T4 L, SHVANEVbOXH L (DWW TIE, HEFEW
BRSO LRRICD R NED).

O FARIRZEE) %R L7z D75 2 TdH 5 (Shindell and Faluvegi, 2009). HiER 4423,
ZD 100 &, bIPICHEBLLTWwD L LI, oM FREITRE (RS kA
LTWwa., S50, TZ 404, IS LWIRELO D LIZH o722 Lhabh b, H
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Fig. 2. Area-weighted mean observed surface temperatures over the indicated latitude bands. The values are

SAT (°C)

nine-year running means relative to the 1880-1890 mean (Shindell and Faluvegi, 2009).

AT O A L0, eI Tl AN A5 2-3 fFICiE S TB Y, 2ol e % [
BRALHIR ] & IFATW S, Z ORIEVEH LIS O ZRKE OAFIEICHED K- TV R=F -
T4 =8Ny 7 OKMHDEHFOWINAL %0, WMED S SITKPET S LW IE
OIFBRIEH) HREWCIDEEINTVDEAY, ZOFEMICOVWTIE, FXI, ZY—=r -4y b
J—=2 k7 - T7 vl s AH¥E (GRENE) IbHSBEABNIE 7T Y 27 M o iE s
LCWEdstED bz 2ATH 5.

Z ®—, Yoshimori et al. (2014) |2 X 2 5fEE 7V & il o 7o AL BEALIE RO 2 7 = X
LT ABIEEMAL LS. 3L, HEAMEET IV (MIROCS) IZBWT, 4 1% OFE
B CIRALRF 2 RN S 72 R T ALK FIRED R 2 5 Ik o 2EHO K WH T o 2D
AR ALIE IR~ D52 R LT b, fEiNI KIS E T 5 LR LIRS (441) <
»b. Tbb, & (90°S-90°N) FHDHMIZILA, btk (70°N-90°N) O F i A58 -
TWVBEDERLTWS. 0745613, WMIEIRTwWiRnEWn) 2 Eilhs.

AA[/ — (A ]}70N790N_ A Zv/QOSﬁON) / A TOQOS—QON. (1>

ZIZT, MM ERFIE R Lo KL, RER T ERFEOTRENSL Y I 2L —

*2011-2015 AFPEICTENGE S M7z, SIFELA, BUN - B 7 VEHEIC X 24 — b D v 28 Y O U R A BT
707 b (http://www/.nipr.ac.jp/grene/). [E AR FEHT A EBEEE, 1 EEFZE B TEREME AT 5 )
FEEE % D & b 72 SO A ik
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= CO,
- Water vapor
5 — = Albedo
= Cloud
m Surface evap.
m Large-scale condens.
m Cumulus
m Sens. heat + turbulent
= Advection
® Ocean heat conduc.
(Yoshimori, 2014,
-15 Saihyo, 60, in Japanese)
i 2 3 4 5 6 7 8 9 10 11 12
Month

3 CALBRIRBRALEIG 7 0 b 2 OFHIE. LBIRR LIRS OWT, ) &7 20RFB LV
YIal— FENLRRMERHCLLb0, (b) TORATLICEZRMERICL S b0, [T
BRI, B I KRR 2T 2 S M7z B KA DN 72 724 b & T (Yoshimori et al. (2014)
Zd LIk LER (2014) X D).

Fig. 3. Seasonality of Arctic warming amplification. Arctic amplification index for (a) sum of partial surface
temperature changes diagnosed (ALL) and simulated temperature changes (SIM), (b) partial surface
temperature changes for each processes (Yoshimori (2014) in Japanese made from Yoshimori et al.
(2014)).

10

Arctic amplification index (AAI)

YavHRICHT A HFHOT O ADFELGEKT. M3 (a) 5, K3 (b) IZEHEh
%70 ADFEGOEEHDP Y I 2 b= a YR EBBUCRATBT LI Lhbh b, T2,
B3 (b) 5, FEONER 68 HIIK-TIUR=F - 74 —FNvy 724 LTHEIH
WENBDFMORE % 10-12 HIZ2F T s h, SH5ICEDT7 41— F Ny 708 %
0T, ZERPEHINIRELUBROEBRIEIHERIATVL I b2 s (HFHK
2014). K-TIWR=F T4 =FNXNvZ7DREVEIC (HEPFIKEWZ LN TWD)
FIFRMBIIREIE % ST, KPS T, TOREPENTENS & v ) A
BRI S N7z, F/2, Z2o8E, F2F72bD> TR wET, Bl (Wang and Key,
2005 %) RETIV (Abeeral, 20155) WZXBWMENFT SN, 70l =7 bOHTH, &
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FEDEL —F —% ZAN—)UN)b - = —F )V A BRI E L CBll 2 i T&E Tn b,
EOFBIRBELEHOEROT THAMELEOEWHETH S, LI, GRENE JbMA 6
EEfFe 70y = 7 hORENLREETH 5.

T, o2 % XL ADE, 20 WHEETTE 1920 4205 40 ST THIRE LA HT -
T, il 40 O FR & (ZIFIEHT 2 RS BIN T 5. 312 1940 45> 5 1960 41X
T CTIRESIEDALND. 2D 1940 FFOMRBEILO Y — 7 1%, HWEREERFEHICLHNT
BY, ZOEKFEHOEREHEET VL > TLHMENTWES, $hbb, KEiGEO
ZALIC S HfmoZ ks L OKIITEBI O LELIC X 2 @B 7 a vy (R&IFEERR
F) O L 5 THB I/ (Nozawa eral., 2005). LA L, FEE T O FMIEE LS
BWICE L BN, REICRELALHNL T EWI b o7 (TS EFEHT 5
72OWRENRTIHCLMD). T L, BOMHTIEEMHEICHRS D FHHO0%0n
LGDETAH, RADLOHEE LM Ar —VICX B2NEEE), T4bb, BREBHICLSL
DIFMBRETIED 25, BMILBELEREZOCEIREZRMBIRELE Lo TV D
(Yamanouchi, 2011 1Z74). CTD X ) RHREHNH 5 7% 51X, EDOREILOFIZE ZD
WA EEFNTVBIETT, ZANREDL SVDERLEOD), ALREFRELE 0fEEE
IO, FREFEHMIIRE v (HAP, 2014).

3. ERRImEEA L]

ZNTREBIZEREILL TW2 07259 . MikEOHRT, K& SROHTRERISED
WT WD R BB IR L ANV TIRIBEO R E WHIRIC R > Twb En) 2 EI3T T
oLz A\ T OBIMBIE LR OIEEZEL ML ¥ F2FE L TH A (Turner et al.,
2007). FEWCEEBOERTIE, FEFHTOFHILIZATHRBEPHKETH L. 20—
DCTHAH7 7T 7 —HMTIE, H5ITRLZEHICS504ET253CHARELR>TWAS, L
ML, ZhDA DMK, FFICREREKD [HEH] TIEERREELIEA S k. 61
FIEAZEH T O Z D 50 EORIMEAL R R L7275, 42 OEBHPRKE VOICHAREE 2 IRIE
{bidA 57\ (Yamanouchi and Shudou, 2007 (ZHN4E). X 6 (a) IZ4EFS T, fHX13 0.002°C /
#, (b) OEA1IHIATEICALE, HIXIFEAEEAN VDTN (0.002T /4£), %
FAE LV ARV T EAEIICH S (0.013C /4F). WEEOMMma L Tldt L A%
AR ALNLIEETH L (X4). WEMGFETIE BKOIER) bHi/MILTELT,
L LAMBIIEEIML TWw5b & DO#HE (Comiso and Nishio, 2008: Turner e al., 2015) &¥4&
WThDH. TOXHZ, WEHAKEESS, Mmool LTI LIEHETIER VO THS.
TiX, EETEEIR->TWDLDREA )2, HAEBICBT 2 BEARBNOEE?S,
30 EM O RIRDSRE AT DEALE A7z DHR T TH L. WODFEH T L ICH Y% Hz
BOLEY, 1 AR o0ZE, MiETE b LR L7253 5 D% L, 200-300 hPa fi
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4 RAEORLGOD LA TOLIREALMIN, £V EFH T L (Tumer er al., 2007). R
PRI Lvimbe l, WEBIEERIL L Thiwv, NERIZE L A JEEH1L.
Fig. 4. Annual and seasonal temperature trends at Antarctic stations with long records. The trends are computed
for the full length of the records (Turner et al., 2007).

TCHLHERmME ) EoEE T, 551210 BIZELVWEGIEAA SN S (Screen and
Simmonds, 2012; Turner et al., 2006 7% LILIKSBH). TNIERER» L VWb TEZL B,
TR ARG X 0 Eo i IR S A RAH R L TR T 2 Dk L, iR shR
EE 7 O 7o\ B P T RAL R SRR X 2 RV O ST ATHE 2 B 7201 HIT A L v )
FHIAEB LD THD. KT LI 04V U lELRRAEL, + Vv R— ik
WHHEMTAEVID, TOHRNLLIE, ©LAFT YV VA= IV5E UREE AV~ 28D
L7272012, FFICHELICKBEOGHNEREL/IZEADLIENTE S,

ST, AV YR —UHIRIICERL, TR E R EOMBERRETAEOBEIMIZ L 5> TH Y
VAR=IIZE BICIRT AR DS B T L BB —TF, AV UANES LR E T OR
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5 7797 —EHMOEFEAIRZEIL (REference Antarctic Data for Environmental Research: READER
(https://legacy.bas.ac.uk/met/READER/) 7 — % X ).
Fig. 5. Annual mean temperature trend at Faraday Station (made from READER data).

ARSI D, S SIOHREEARIZIRT T 4. 34bb, REESRE &V r e L DRI
BIEDT 4 = Ny 2 BB DTHS. LIHT, REHEBO LZRITHY VA= VB TES
POFHIE LTIE, BCVEROE, BOFIEDN D 5. Wil D 72D AR A 5 OB kA
SRAEONEH RO KRR LRIRIC 2 5. E D720 G E O AEE - &5 L TE
BTE, NBRBTHEALEE L 70 U2 oAl 32w (il = cloNo, R it
KF=HCl 2 &) »OHFHT 2 BT A —EIMEE SN, FEHEOAFI L IEHRS
FOMEINA Y UBEE B2, LRRICHBROFIETE VO d R kb 720,
FLOAVYORE, AV R —vaEbhd &S TE 7 (Solomon, 1999)

EIAHAD, FEZIOF VA=V ERIROBFICH R L TV D L) BT &7
TTHRIZENNT, TV VA= IDFGEL TS 2D M A, R & AR B o 2=
DKL, BUMAS HIZHEC 25, TR THIEHRL, diREOMEER, itk T o R&
MBEx DR L, B PERBIRE— F (Southern Hemisphere Annular Mode: SAM; & i 3% B
Antarctic Oscillation: AAO & b\ . FIME & KM & DXL 2R L LT, B 23K
B2 H % SAM A+ & LCTWw5) 25E D, WEAHEIL SN, T mimREICZ -
THRFEEED S OBGEA Z W T B ORI Z A TS &) HDTHS (Thompson and
Solomon, 2002; X8 BXU'9). L, £ OMmXAZOMEZFH L TWA, MR
THHMMERLTD ZDS0FETHD LHMHEDHE > TVDH I L LBEAL TS (Sato and
Hirasawa, 2007; Yamanouchi and Shudou, 2007). €935 &, SHHTEDH HITIIMIRFS
NTWEAF Y A= VOREBEAEZ ) (WMO, 2011:2014), HIHIZEE D, HKHEE? SO
BBE NG IR, MO RESNTLE) ZLI1Z% % (Soneral, 2008). Hi
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datareport/index.html) &£ ).

Fig. 6. (a) Annual mean temperature trend (modified from Yamanouchi and Shudou, 2007) and (b) monthly mean

temperature trend for summer (January) and winter (July), at Svowa Station (from JMA data).

HKEREOKELPEDOZOTH LML L VA= U EIIE L Twb L v, BN
X§ETH D |

LAL, SRTIRTHBEENE 572D TRV, SAMD bL Y F, T4b5 EME
ROBALITA Y VR —VDFEET 5 1980 L DA% ED 10D LRI A HEZ - TBY,
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(SAM index, inverted) I
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8 Lo 1l Aoty ri, SEREY (30 hPa s, 11 H& 12-1 ), MFEHRRE—F (B
REY) feE (ERAMmE) o 30 S D2 (Thompson and Solomon, 2002).

Fig. 8. Time series of total column ozone at Halley station and geopotential height anomalies averaged over the
radiosonde stations for levels and seasons indicated. Negative values denote low values of total column
ozone and geopotential height over the pole, and vice versa. Total column ozone is given in Dobson units,
and geopotential height is given in SD. In November Z;, 1SD corresponds to roughly 250 m, in
December—January Zs,, roughly 100 m; and in December—January Zsy, roughly 40 m. The Z,, index can
be viewed as an inverted index of the SAM (Thompson and Solomon, 2002).

HRZEB & NABEBIDPHAEDE o THID TIDEIRI > TWEDEL W) B S
T % (Marshall et al., 2004). WEMOMBELIPHIE, + VP R—VREFHERE L IEF
PN WA TR > T b, L L, REOFHETIE, BEEA Y ¥ mo@did 1960 44
R2SHFEF > TR nIFBWTETED (WMO, 2011), 2572, THLLTLHID
RIEB 5T &l b, F72, —F, BHEEEZIT TR, HEO2% ) OO
BRALASHEATWS EDOBRSMTE (FA, 2014). ZhiE, b LEHMEOL RN (wv)
MHRENZ E) ) DI L o THRIEL D> TLEHIMETH 5. FRMHO/N— NI
BB W BT — & 2 a0 L R B % RO 72458, 2010 4 F TOH 50 4
T24%12Co EADPEON, i, K507 79 7O EICICHT 5 2 Lhbh o
72 (Bromwich et al., 2012). ¥ 512, Steigetal. (2009) 12X 1L, PHEIH CTHRWIRBEILAT
HAONBITH, WHEETD W BATRBLOBEAD» D S5 LRENTVE. WTFRIZLA, K
fRHOBEN L L, SHOMBIHETLLIHTHS.

4. deHimBR L O R AR AN D
IEALORFOHT, FHEEZ 2 b H L. BEOZALD, TREIZDH 2 HASL
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Trend Congruent with SAM

SAT/wind

(- ~— ——

B 9 12-5 JoZquEn (F£) & SAM OZLEIA~OES- (£7). 1979-2000 4D 22 4ERI D 500 hPa 75
AL (1), 1969-2000 40> 32 4RO H_E 5 & 1979-2000 4E 0 22 4E[H 0 925 hPa i 1 0 J8
OZAUER (F). REORHI=AXZ MVid~4m/s IZRIET % (Thompson and Solomon, 2002).

Fig. 9. December—May trends (left) and the contribution of the SAM to the trends (right). Top, 22 year (1979-
2000) linear trends in 500 hPa geopotential height. Bottom: 32 year (1969-2000) linear trends in surface
temperature and 22 year (1979-2000) linear trends in 925 hPa winds. Shading is drawn at 10 m per 30
years for 500 hPa height and at increments of 0.5 K per 30 years for surface temperature. The longest
vector corresponds to ~4 m/s (Thompson and Solomon, 2002).

TAYACHEEERIZFLTVWEDOTREWRL Wb TWS, K7 — 7T AEET
VOTEN S, Hofkb ) h b BAHT TRRANEA L7 2 & A5KA % @ U AR 5 2
DT IFTAA, IYNRYTHEENTH R =Y 7l E2IMD B 05, HHRED T 21) 4 Wl
Wa—av8, 257 KEFRE2O HAE TLICIIERLSEL LN H D b
D, TOMMABDBHRONTND, WRHHL I LITED, L SOBIKRLAETD, 112
DZEZDOFNOY;, KAMEREELZ, iz <5 RADBIROFENIZET FE > T (i#E &t
W32 X912, JPREREIRE— F NAM, JEBIRE) A0 R DMMHIC -7z 0w)) Yo v
FRIEDIBITAREL Y, IR TEKEIFEEZEL, HORNVERDTBIZHIAA T
MR LA T 5 & L BT, LBl D% 72 W22 R SRR I T ALA A THREGLAHEA 72 L 3
HERTWDE, BPEOHIEEDL RS OB L% A THY, Honda et al. (2009),
Inoue et al. (2012) 7% EDFHL THANDEENHE SN TS (K 10). K10 1&, KD
BHRVIELLVETOERNERLTBY, (a) DAL TIE YN 7O EAEED R
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SLP,., anomaly (IC€uu—!CExum) SAT,., anomaly (IC€gu—CCran)

10 AeHiRBRAL - #okikA (Barents i) - ZDWL—F ¥ 7THGILZRT. MKPDHRVIELE L
FomHRIEORE (f) L ERio%E (). 7L — 0 MEHE 99% DT O (Inoue e
al., 2012).

Fig. 10. Difference maps of (a) SLP (hPa) and (b) SAT (K) between light and heavy ice years. These values were
obtained by subtracting the composite response for averaged heavy ice case events from those for
averaged light ice case events. Gray shading indicates areas with less than a 99% confidence level based
on Student's t test (Inoue et al., 2012).

ADBL, (b) O AR TIE AN L ¥ ISR ADS, N TIRRFEASBILTW 5

7 A ) B RHEREAND RSB O W T U 72 Francis and Vavrus (2012) T, duMiig Lok
FEEY ¥ 7120w T, ZOMRPEEL, BREH & R3T P00 TRV w) it
PRI, ZOBILEDONLIOFERDOLE 2 —Th, MEIEHINEITTEL
(Vihma, 2014; Walsh, 2014; Cohenetal., 2014 (bH D RFT VRV FRAREN TV 5,
11); NAS, 2014; Overland et al, 2015). 2013 4EI21%, KA 5 60 KR WHIREZ £ T,
COT—=xTI—=7Yay 7HHrh, BEE(LOTRREEY ¥ 7120w T, BAREHIZT
RTCENLTARBLFGD D 5 0% RmE B r 0w Tbhl:. ToREFLEDLD
DA, DO NAS (2014) DO EHZMMZ ALY 2—Thhb. TH)WIHHEMDIENZ E#L T
Mori et al. (2014) 753 3, HREB 2 B2 72MF L L72B 50 5 2 LAVRS iz, F7z,
GRENE b BEEBNE T 0 Y =7 P THEELRGEE L) LIPS, Nakamura ef
al. (2015) WS X B ORFEL LTSNz 11212, JREREEO RSB 7285
GEZI ThWIE D 850hPa HIEDAIRMEAZ R LTS, (a) 15RO HUI M 2 0R
L72bDT, 2= Y 7T RENPLHAE, I—av8f, ZLTT A A RIERHICEGLA DS
N5, (b) EREFEHORGMAZ R L72d DT, Wl ORI E hfEE 40-50° 1 TO%E
WAL AZ D, TITREHIE, REOREEEZEL- T A LB, KD OEET,
SHREOWEN R T V), ZOREFREEI D), WEE ORI, x50, Zh
BHOTHIsb Y, ok, tEzio20llF5LTwbln)ZeThs (K
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B 12 koA L7z &0k b, hREERENORE. (a) 850hPa HIED 12-1-2 A V¥ 5%
AFDAET, ACBIROBMCREL L, Hig, T X ) AR, I -y s, -3 7
KEEHEA S HRIZIEGILL T2 EZHDBBN TS, (b) TORIMRADOMKEFIET, K
oA (Land only) &4 (Total) 2R ENTEY, WHOFE L\ iRBEL & F#EE 40-50° 75 T
DIEEALDSH 2 % (Nakamura et al., 2015).

Fig. 12. (a) DJF mean temperature anomalies at 850 hPa of N.ICE against CNTL. (b) Zonal mean temperature
anomalies. Black and light blue lines indicate the global mean and land-only mean, respectively
(Nakamura et al., 2015).

1128, WD oz LI2X ), MBS NAM, A0 O DIRENIEE )
Vv MRRIZBITL, [RELHOFEZMZ 270y ¥ 7ERELEEL, KR - B2AE
PN/ EZEZ BN TS, DX, BEEORZTHRHSKREL, EF VLT
12, KA EMEEOE, KEREZ XbALRHLLETVElibRVE, 54230
HIRBDITZ 2V EBM SN TWw5 (Nakamura ef al,, 2015).

WERIRBEALIC X D, ARRIGFEHILT 213 T OWEPE DS (Screen e al,, 2013), DX
ﬂ%ﬂtfwé@@,itﬁﬁﬁ%&@fi&w#k@%ﬁ%i%ht BUR O oK A D
FEETIIBE DD 515 55, WK IR ST & B 2 o THOE B LT #Em ki
3 72 & Peoukhov and Semenov (2010) BRLTWS (K13). Thbb, #WKEEEZ 100
MH80%ICLEE, 80D A0%IC LTz &, 4025 1% 12 L7k & M B KA
BEOIRELZRN, Br)EHBETHS 80005 40% (2 L7z, dbioikiamgk, 21—
7 DEGALD A S, xT S HEE 100hPa OB D MO FAERAE, T b bR
LD > Tnb. L2 AD, k% & IR S50, 40 25 1% ~DZELTIE,
LA IR 7 OMEL, &) R REE PGSR = SR 0 m b2 BIn G L v ) ik e ot
Thbh, FERRTHBRZE) %, KR PHHEESLE 7253 v D, ks
MHLHMICH D, BHENZRRTEITZBLTHY, ORI »ED L, FOK
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80 225 40%, 40 5 1% 1AL S ® 5 2 LIS Uiz 2 JT Pyt A & 80 BT 8 o 96 52375
SR (C), WkHHEEE (a) 100205 80% 12 L72& &, (b) 8045 40% IC L7z L &,
(c) 40705 1% IS L7z & &, AT 90% 5 CRERTIVIC A B2 4B 2 7R 9. 100 hPa Y,
OZAL (hPa), (), ), ) &, UL EKEREE 1007205 80% 12 L2k &, 8055 40%
L7288 &, 4025 1%Lk SR T 5. wBIEIERE. REEAD 5 —HESUralic,
Z L THRAMIIIARAUERY (Petoukhov and Semenov, 2010 & 1) $i#).

Fig. 13.  Simulated with ECHAMS monthly SAT and the lower stratosphere circulation responses to decrease in
the Barents-Kara sea ice concentration (SIC) from 100% to 80%, 80% to 40%, and 40% to 1% for
February. Differences between SAT (in C) simulated with SIC change from (a) 100% to 80%, (b) 80% to
40%, and (c) 40% to 1%. The reference probabilities in all cases correspond to higher SIC. Thick green
contour lines encompass SAT anomalies that are statistically significant at 90% confidence level. Change
in the geopotential height (hpm) at 100 hPa pressure level as response to Barents-Kara sea ice
transitions from (j) 100% to 80%, (k) 80% to 40%, and (1) 40% to 1% for February (Petoukhov and
Semenov, 2010).

Lwv., Gk, L) BRWTPHOWHEMELZ RO T, HEALEI N OTEIERLPOKAREIN 2 & %
GLI-HEABINZIT, KEOMNTORBELED, SHICETVHHEEMRL L) L, AR
LK (WMO) @b & YOPP (Year of Polar Prediction: MU Fill4F) &\ EIRSWFZEA 5l
ENTWwD (Jungetal, 2014). F72F7, #EROLViELZOTH S

5. # b
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