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Fig. 1 Time-height cross section of NAM index during
Dec. 2008 - Mar. 2009 (a) and Dec. 2009 - Mar. 2010
(b). Contour interval is 0.5. Regions where the absolute
value of the NAM index is larger than 2.0 (1.0) is
heavily (lightly) shaded. The vertical solid lines indicate
the date when each SSW becomes mature phase.
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Fig. 2 Lead time-height cross section for the difference
between MSS of the NAM index for forecasts starting
before the mature phase of the SSW and that for
forecasts staring after the mature phase of the SSW
occurring in 2009. Contour interval is 0.1. Regions
where the difference is statistically significant at 99
(95)% by Student’s t-test are shaded heavily (lightly).
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Fig. 3 Time evolution of MSE of 1000-hPa NAM index
averaged for forecasts starting after the mature phase of
the SSW. The solid (broken) line denotes that for 2009
(2010) winter. The time intervals when the difference
between the two MSEs is statistaically significant at 99
(95)% are heavily (lightly) shaded. (b) Lead
time-height cross section for the difference between
MSE of the NAM index averaged for forecasts after the
mature phase of the SSW in 2009 and that in 2010.
Contour interval is 0.4, and statistically significant
regions are shaded in the same format as in (a).

T &I, SSWHRILRIRE D b B B~ DA
B O FHEERARELIENRNTHSL EEX
bNd, Tihbb, KESEKEO EHEEREE D
& R B IR SRR S AT & A 0, BRIRE OO B
MZE# G /NEL 257280, NAMIERDOFFZTE S /)N
ELX< B, E-T, NAMEEDO TR A 7L v K
SSWHEBEMILIRR I/ NEL< 2B B2 BN D,

WIZ, 20094F L 20104 & CTHEIC R 22 5 F5iic >
WORT, Fig. 3a 1%, S4BT HSSWHEOT#
T L 721000 hPaT D NAMEE D MSE 0 I R 3% Ji
ZR LTV D, ERRDS20004F, AR A320104ECTH 5,
DG, 20094 T Y — K& A 516 H TMSER
1.0 (NAMIEEOKIEF S H) % EEID D%t L,
20104E TiZV — R & A L300+ TMSEA1.0% |
B> T3, i > T, 201041320094 (2 lb~ T, 1000
hPa NAMFE %L @ Tl w] HE 72 #A R 23 0 238 RS AR 8 = >

— 279 —



Sl Z ERbnd, 6L, U—KNZAL16HHLEL
PRl IT 2 MEDOZEIMIMICER TH D, —H,
Fig. 3b &, Z Oi#E D7D K] & B W iE X % 89,
ZORMNE, U— ¥ A A16H LUK TIE, 201041
20094F (2 Ft %, 1000 hPa7» bt LB ick T 5
NAMIEBEOMSER A RIT/INESWNWZ E3bnd, OF
D, SSWo#%DHIMT, RERE DR EDNAMIR
& 72 o 7220091 ), 3t lE £ TR ONAMIR 2 &
72 > 72 20104E 1 36 1F 2 %t it BEINAM S 0 0> T I R B
NEEICEN ST ENDbND,

4. FEOH

F 2 1 22 R (SSW) 28 bRk E— R

(NAM) 0>%{EIJT EMEIC 52 DB EHD720
20094F L 2010F 4 FEDORRTLr AT v v 7T
W, RORBHIEFTIRRETH —~AGCMZ HV 7=
TERFEBRE R A T 217 o 72, FFIZ, SSWHI
% CONAMEEE O TR A REHEE T DWW TEHE LW
b 217> 7=

%9, JRA-25/JCDAST — ¥ & v N & W= fi#tr o
FESR, 20094E TIE1H FAICHE B2 OSSWAHEA: L,

SHICRERE OB CHERADONAMRZE L 2o T
ZENbot, —J7, 20104 TIR1A P
T DOSSWHSZEA L, A DONAMIRFEZE 133 it (2 £ Tk
Dol

WIZ, PTHT — X 2H O TELFITBIT ANAM
O PR ATREMEIC DWW TR 21T - 72, 77, SSW
BEMYE L T2 THIT, SSWHTZOEEE 5T
W ’tt«“fNAM#ﬁi&@%?ﬁle 7Ly RBFEIT/N
SWZ ENRbrols, ZORRIE Mukougawa et al.

(2009) OFER LA TH D,

F7o, SSWHOTHICE T 53 iEINAMEE D T
HIFRZE1E, 20094F 1T H~220104E THEIC/NE W &
Noorol, TOZEMND, SSWOEREWNERD
2009$ L 20104 & T, SSWs Kt FEINAMEE D 7 1

HEMEICER AR 2B A 52 TV D AlBEMESRIE S
Z)o
i ENAMEE A B L, BEMERLIIMNT, 2Bk

DY KIS0, WK - FEE 5340 72 £ O e ke 55
DERIZHLEEBEIND, E-oT, 5%IF, Zhb%
R CH 2 = THER, HoHVIE, REEE RS
LBRWET L TOTRMIFERAEIT, SSWAH i [
NAMFE 2D FHRIFTEEPEIC 5 2 2 BIZ O VT E D
W 2D TS MR H B,

#OE

AHBFIE CIZIRA-25/JCDAST — 4% & v b & iz,

DT — &?/%i KT, BILOES P RupsE
i , JRA-ZSEHIHMr 7 un =7 MI LV
%éﬂkoik,ﬁﬁ Tﬁ%btﬂ% 17> A7
#Vf»%ﬁ?*&ﬁy% KB Y —
T L] DRI WQ%T“J: DR T,
B DRI, i{ﬁfﬂzzﬁﬁiaaﬂw’?% 77V ERN,
BAFEH O 5 2 (R B 5,

S Xk

Baldwin, M.P. and Dunkerton, T.J. (1999): Propagation
of the Arctic Oscillation from the stratosphere to the
troposphere, J. Geophys. Res., Vol. 104, pp.
30937-30946.

Baldwin, M.P. and Dunkerton, T.J. (2001): Stratospheric
harbingers of anomalous weather regimes, Science, Vol.
294, pp. 581-584.

Duchon, C.E. (1979): Lanczos filtering in one and two
dimensions, J. Applied Meteor., Vol. 18, pp.

1016-1022.

Mukougawa, H., Hirooka, T. and Kuroda, Y. (2009):
Influence of stratospheric circulation on the

predictability of the tropospheric Northern Annular

Mode, Geophys. Res. Lett, Vol. 36, L08814,

doi:10.1029/2008GL037127, pp. 861-870.

— 280 —



Predictability of Stratospheric Sudden Warmings and Northern Annular Mode
--Intercomparison between 2009 and 2010 Winters--

Sho NAGATAX*, Hitoshi MUKOUGAWA and Yuhji KURODA**

* Graduate School of Science, Kyoto University
** Meteorological Research Institute

Synopsis

Predictability of the Northern hemisphere Annular Mode (NAM) during 2009 and 2010 winters is
examined using JMA (Japan Meteorological Agency) 1-month ensemble forecast dataset and a series of
hindcast experiment conducted every 6 h. In particular, we focus on the dependence of the variation of the
NAM index predictability on the Stratosphere Sudden Warming (SSW). It is found that the predictability of
the stratospheric NAM index is intimately related to the occurrence of the SSW. Moreover, the ensemble
spread of the tropospheric NAM index after the SSW becomes smaller than that before the SSW. These facts
indicate the influence of the SSW to the predictability of the NAM index.

Keywords: Northern hemisphere Annular Mode, predictability, ensemble forecast
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