M—1 #ERBEF D

1. AN

Az M, ARS8 (ENEFEFER) | IR RE (A 3L FRFER)
Al H TSz

2. ®B|E

HERBR B2 BP ISR B ERRE L L T, ZRE TES TLvELA W SN - 2R EM#E T 7 /L NICAM O
Tkm i85 (GI=10) BT LNHIE K BOFRES AT L CTEITAREL 2o 72, ALHRE), ILHESE, 71y
XU BEHERE R L O BARRYe T 2203 B fAS AL, NICAM-LETKE ZBA% LT, £72., EFSEHE SAR-1 &
B L 7=, R RIEBRITZEL N A CREIA ST TV WRE 2 VAV RS 32— ar M Tbi, #ifin
R R4 R BRI B DR O KU AR BT, AL v /8 = T VOB RE DM Tz, EBITIE,
OUXH DO =T AT N BE FEha L 7=, HIBRBREE 00 B & U CA R &R SC 8 M. HS EHH 20 .
FAAFATR 3 1, PRFERE 2 T,

3. WIERR
(1 ERESETOvF O TBRED HFHREEFEFRICEAT2HE (BHE)

(1) LEBIREEAR
N,
Eolmidéphere

Thompson and Wallace (1998) (ZJ V19984 EIN7-HAR T, b

JefiiRE) (Arctic Oscillation: AO)&IE, Vv hr KEED
FERI60E A4 A TR ALICIE I B IERJES 2N W FA B AR &)
warm,wet

O ThD, ABFIETIE. KA TR O EA D Fb (i (0
R AP 1Al | IR M PRI E A RIS ; s
HEs e A7 BRI B T [ A R R . ALK O -

o -
«— _» _w  stronger

JEARADKRHIFHEE TR ER ALY LinbZ O mERAED T <~ v G
CMNIAELEE R PETED & PTIZBLND, ZOMEIEE BRI DT g
NN AR E) N7 — LI T D 8 WF T B v

(C—ET D, ZOZEND, TN ILBIREN ST D E A E Td
2 &AW & Tz (AR EN oD 5 [ A AR B A

(2) FAayF T OWMR

TayX U ERIES L, FEEESREICUZUIZERESN IS OEOERIEDIETHD, &ESOIE
JER G2 IO L TED A Z TN THLE DI, TryF o 7 EKIEORIE, A K KDIE
JERTZE TS, 7 ayX 7 @RI, O OHBLT 2 R WVRHZIX L H < RICS AT ICAE L



TORHED DD, ¥ =y MRIRIZIRS L CEH AL RICBEIT KR 500 hPa Height

IMA GPV 97031412+00

T O ERRERHIFRA, 2O O @V ERED HBUC R HUtEE T
Dy 7 ENHIEND, ZOERIEIT T ayd S ERE (FT I T e
oF ) LRI TN D, ARBFSE T, SR CHRFESNIZIEE R
R[KEERET NV EESET V) 2 HNT, T ryF 7 OfE KRz

1TV, ZOREIZHOWTHFZEL =,

[2]RERBELIREMBEET /L NICAM OFBHELRFE (AH1E)

HOR KPR AT 2 ge 2 2 —(CCSR)EHEREREE 7 1 T4 7
WFgE o #—Tlk, IR KRB SR E 7 L LHIfF ST D, R
FI1E 20 A KA ET /L NICAM (Nonhydrostatic ICosahedral
Atmospheric Model)ZBH% L T 5, NICAM X7 51|51 ik
KIS THBE SN TR HE KT OB Y G HE K
PACS-CS(2560-node, 14.3TF)~DBAEAHED SN TS,
NICAM [T EMP IR L EIEL TWDIod | REREMGET
NELTRBIITH T 2EISEITOWT, KVEHEIC R DR
RPFFONDEHIFFSNTND, 72720 NICAM OBt
BAF IR LT | BT VO R GEARELSE T D720 O i
(72T —Z AT IS L BE T Do AMFFETIE, NICAM D%
AL BURIRCM O RER PHRET VL HET 528 T, Bl R
TOZDTHFEZ LI,

(817 Y2 TINANToT4NE—I2&D 4 RERIEDBFE (BHiE)
(1) IEERSKABRETIVIEESETIV)IZKS LETKF DS

T TN T A O BT O Xk T RAbEIE CHD LETKE 28 K5 TR LIZIEESET VI
JERAUL, ZO7T LAY R LERFE LI RMEDIRFEER AT 72,

NICAM-LETKF
(2) 2HREMRBETILNICAMIZKSLETKF Analysis RMSEs and Spreads (Z500)
16 e B I S e T B e
DFA% il L IR g i
RMSE (TR)
JNEESEF L% F - LETKE ORaEER% i2f ' i U
+~— —— Spread (SH)

BRELL T, RIREMEET /L NICAM (2
LETKE Z )i AU AT 2N T 3R figdT 1~
NI BT IREBIZINR 2 L2 f
PRl

RMSE and Spread [m]

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30



[AJXEXBEEBD 3 AT/ —<ILE—FIRILEX—HROER (ADE)
KGO A r— L O EBALIZIT 3 Rot /) —~ /v E—REE R I A AT VN 3G I T D,

FNIE ) —~ LT — BRI ICRB W T, 2R E THUfEfEE
TATONIERE AT WM % | ARRFIE CII RN 2 E A &
B AE L TRONDMRNTEE O CTHRFTLZ, ZORER, 7K
W ELANRT BV TZIVETITHOAIL Tl $o-3 FHI03h
B ELART MUZBW TS AL FE LN LT,

[B)EME A BKIZELXTHETE (BTIEHE
FRTHASL LL
X LI O
AKFEFNZ 3 L CHR T
DRESE TR AT > 72,

B LD RERZAFTZN,

Vertical Mode (17 - 22)
L L L . .

0
-20

T T T T T T T
-15 10 -5 0 5 10 15 20
Value of the vertical structure function

100

_101

,102

108

Pressure (hPa)

ZDfER. WL DO FFITITH T OFIEDN FRK B LIS &
FHRFMEORGFHNC L > TTER D
BRLELN, ZHUE, Y Iab—T g VT80
OB fhOYBFBIEE T AOCPIEICANE T — 2 0
B AT BTN S WD &R0, fERICH A A AR
N0l b2 b D, T ORI, B ORE ZERAE

iR K DBFFENT 6 L T PERDPRIE TR 7R REL R 2 AT O BRITMLOER 24 O WEPH D =

ERNProT,

(6]EMBEDORIEERHEDRERI: BEFRICATTA
TEsE)

WRF €7 /VZHNT, 8 AD 1 DAY 2L —var %k 5
57 (2002 4E~2007 M) 1727, HEROEHIKI S 2L —Ta
THWSIVCETOERIB T ET V&AW HEIE, [IRO B
BREE . H AL FBINEITH FD KL h o7 h3 # i &UE I
PR SNt /E—ET Va2 WS RO RET
PNZEZ HL L OFERBEOND I E B LT,

(718 T v /E—ETIOMFE (B TiEE)

AT O ERIRZ LR Rk D21, Z a4t
Fy /E—F T NERRFE LI, BAE O A I LU A ARG
15 AT CRIRISNIZRIRE IV TET LV ORRGEEEZAT T2/ 3L

140
120
2

3
g 60
Y 40
20

0.
15

20 25 30 35
Temperature [degC]

140
120
o100

20 25 30 35
Temperature [degC]

140
120
g100

U.
15

20 25 30 35
Temperature [degC]

40



HIFRORGELFFEE (0.5°C) DRRAETHEH X NOKIRAZFH R T L LnbhoT,

(8] KIEFDE—F7 IS FDOEERE (A TESE)

KIR RS IE IR E O T 25 S OUE =/ ATV AOBEIC K0T R —OREEZZT WD, £
2T, KIEHHNOAERHRE 40 WFTCIRERZREL, S<|IEHiOe—h7AF RO EEFEEZIT-
2o TORER AZIER B CIE2ITHUTEIFRBIMI LT 5 CREERIR D R <R DM 13 HZE 03 D7)
72,

4. BHIREME

<BHRM>

1. Watarai, Y. and H.L. Tanaka 2008: Characteristics of the JRA-25 dataset from the viewpoint of global
energetics. International Conf. on Reanalysis. February 2008, Tokyo Japan.

. HHE 2008 BREKZRELLTALBIREIOMHEZO TR CF3H) . 7 Hee — /L 22 iR BV B2
ALEE, HIERERBER 7.

3. HHE 2008: HIERIERE(L T IO DRERL Il —var i KRET ~OMBEOISH. et

WEJERT, 21 AT 22l 2 DJE1(6), 99-112.
4. Byun, H.R., H. L. Tanaka, H. Michalopoulou, R.P. Pandey and D. Azzaya 2008: A study on ice control for

[\]

the production of 5th—generation water resources and the arrest of global warming. Asia—Pacific J. Atmos.
Sci., 44, 137-146.
5. HIFE 2001: A ADBEZZ DR T HA~OPEL. BEMRATITIEHFEix 1209, 10-17.
6. Matsueda, M. and H. L. Tanaka, 2008: Can MCGE Outperform the ECMWEF Ensemble? SOLA, 4, 77-80.
. HPE 2008: mAE—E ORI LEAFNBERIC LD T 1y s 7 LA IREI DR AT =X . 0 AR )

FEFS 2008 .

-3

8. Tanaka, H.L., 2008: The First International Symposium on the Arctic Research: Drastic Change under the
Global Warming, Preface. Proc. First International Symposium on the Arctic Research, Nov. 4-6, 2008,
Miraikan, Tokyo, Japan. 1-2.

9. Tanaka, H.L., and M. Ohhashi, 2008: Mechanism of the Decadal-Scale Variation of the Arctic Oscillation
Index. Proc. First International Symposium on the Arctic Research, Nov. 4-6, 2008, Miraikan, Tokyo,
Japan. 20-23.

10. Ohhashi, M. and H.L. Tanaka, H.L., 2008: Analysis of Arctic Oscillation Simulated by Global Warming
Prediction Models. Proc. First International Symposium on the Arctic Research, Nov. 4-6, 2008, Miraikan,
Tokyo, Japan. 222-225.

11. Terasaki, K. and H.L. Tanaka, H.L., 2008: Spectral energetics analysis of the general circulation of the

atmosphere in the vertical wavenumber domain. Proc. First International Symposium on the Arctic



12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

Research, Nov. 4-6, 2008, Miraikan, Tokyo, Japan. 230—233.

Seta, M. and H.L. Tanaka, H.L., 2008: Research of forcing sources causing the blocking high related to the
Okhotsk high. Proc. First International Symposium on the Arctic Research, Nov. 4-6, 2008, Miraikan,
Tokyo, Japan. 249-252.

Kondo, K. and H.L. Tanaka, H.L., 2008: Influence of local ensemble transform Kalman filter with the
NICAM on high latitudes. Proc. First International Symposium on the Arctic Research, Nov. 4-6, 2008,
Miraikan, Tokyo, Japan. 226-229.

Kato, S. and H.L. Tanaka, H.L., 2008: Prediction experiments of the Arctic Oscillation index using a
barotropic general circulation model. Proc. First International Symposium on the Arctic Research, Nov.
4-6, 2008, Miraikan, Tokyo, Japan. 241-244.

Ikeda, M. and H.L. Tanaka, H.L., 2008: Positive feedback between polar jet and polar mode of baroclinic
instability. Proc. First International Symposium on the Arctic Research, Nov. 4-6, 2008, Miraikan, Tokyo,
Japan. 210-213.

Fujiwara, F. and H.L. Tanaka, H.L., 2008: Interaction between the baroclinically unstable wave and the
subtropical and polar—frontal jets. Proc. First International Symposium on the Arctic Research, Nov. 4-6,
2008, Miraikan, Tokyo, Japan. 234-237.

Takahashi, S. and H.L. Tanaka, H.L., 2008: Dynamics and statistics of cyclones over the Arctic Ocean
compared with extra—tropical cyclones. Proc. First International Symposium on the Arctic Research, Nov.
4-6, 2008, Miraikan, Tokyo, Japan. 214-217.

1, 2008: A ARD B K G LALRIRE O BAfR. 2008 4FFE oK B S St S doU R B KR 5
fhebFgenT, FOKBG St sE 2 —. 1-6
H i, 2009: BEREELIbT LALmiRBIO )2, [TTAET L], 56 5, 2009 4+ 1 A, 1-3.

Kondo, K. and H. L. Tanaka 2009: Comparison of the extended Kalman filter and the ensemble Kalman
filter using the barotropic general circulation model. J. Meteor. Soc. Japan, 87, 347-359.

Kusaka, H., (2008) Recent progress on urban climate study in Japan: Geograph. Rev. Japan, 81, 361-374.

Ohashi, Y., T. Kawabe, Y. Shigeta, Y. Hirano, H. Kusaka, H. Fudeyashu, and K. Fukao (2008) Thermal
Environments in Commercial and Residential Spaces in Okayama City, Japan, Using the Wet—Bulb Globe
Temperature Index. Evaluation of Urban. 7heoretical and Applied Climatology, 95, 279-289..

Suga, M., R. Oda, H. Kusaka, and M. Kanda (2009) Impacts of anthropogenic energy and urban canopy
model on urban atmosphere, Annual Journal of Hydraulic Engineering, JSCE, 53. 283-288.

H TS - R PEHEE - 0 AR T ARG AL - KA TS (2009) 4RI K R IR T 2 o<IEfioe—h7 A
TUR I TARBIIORR. AARE— T AT RERGR U, 4, 10-14.

WA 5 [ « AR ME R - A1 52056 - ) F 2% - T P 4o P27 B8 BB+ H RS2 Fei Chen (2009) #71XAf
LB ) FREDENDE T BB B M T T B —RBR iz e S Ui b —. K To8am 32, 53,
289-294.



26. H F#32(2008) E—h7 A7 NS FnD (2). AARE—IT AT RHRES, 3, 36-39.

27. H FH32(2009) fEIAGSTET /L WRE ([ZOWTC. 2%, 28, 3-12.

28. LB ARFE L5 - B T 1ESE - 5152 - S A 5 - B BP O 2 & AR 3R - IR — - HP R VE(2009)
SUEAEFIFHIE T L OB%E L PC v al—ar. 12, 1-25.

ERRER>

(A BRFER

1. HH1E, 2008: HAD B K G L ABIRBI O BIFR. 2008 4EFE FoK B SFIEabim s . B SR 2 AT A 78
7.

2. T, 2008: KRFENA A, HRRBRFEZMFRE RIABI AT AN T =

3 Tanaka, H.L., and M. Ohhashi, 2008: Mechanism of the Decadal-Scale Variation of the Arctic Oscillation

Index. First International Symposium on the Arctic Research, Nov. 4-6, 2008, Miraikan, Tokyo, Japan.

(B)ZNDthDFEHE
1. HEPE 2008 TAE —IKORER SAFFRIC LD 7 oy o 7 LABIREBI O AT =X A, H AT K
NFRES,

2. Tanaka, H.L., 2008: The First International Symposium on the Arctic Research: Drastic Change under the
Global Warming, Opening Address. First International Symposium on the Arctic Research, Nov. 4-6, 2008,
Miraikan, Tokyo, Japan.

3. Ohhashi, M. and H.L. Tanaka, H.L., 2008: Analysis of Arctic Oscillation Simulated by Global Warming
Prediction Models. First International Symposium on the Arctic Research, Nov. 4-6, 2008, Miraikan,
Tokyo, Japan.

4. Terasaki, K. and H.L. Tanaka, H.L., 2008: Spectral energetics analysis of the general circulation of the
atmosphere in the vertical wavenumber domain. First International Symposium on the Arctic Research,
Nov. 4-6, 2008, Miraikan, Tokyo, Japan.

5. Seta, M. and H.L. Tanaka, H.L., 2008: Research of forcing sources causing the blocking high related to
the Okhotsk high. First International Symposium on the Arctic Research, Nov. 4-6, 2008, Miraikan,
Tokyo, Japan.

6. Kondo, K. and H.L. Tanaka, H.L., 2008: Influence of local ensemble transform Kalman filter with the
NICAM on high latitudes. First International Symposium on the Arctic Research, Nov. 4-6, 2008,
Miraikan, Tokyo, Japan.

7. Kato, S. and H.L. Tanaka, H.L., 2008: Prediction experiments of the Arctic Oscillation index using a
barotropic general circulation model. First International Symposium on the Arctic Research, Nov. 4-6,

2008, Miraikan, Tokyo, Japan.



8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ikeda, M. and H.L. Tanaka, H.L., 2008: Positive feedback between polar jet and polar mode of baroclinic
instability. First International Symposium on the Arctic Research, Nov. 4-6, 2008, Miraikan, Tokyo,
Japan.

Fujiwara, F. and H.L. Tanaka, H.L., 2008: Interaction between the baroclinically unstable wave and the

subtropical and polar—frontal jets. First International Symposium on the Arctic Research, Nov. 4-6, 2008,
Miraikan, Tokyo, Japan.

Takahashi, S. and H.L. Tanaka, H.L., 2008: Dynamics and statistics of cyclones over the Arctic Ocean
compared with extra—tropical cyclones. First International Symposium on the Arctic Research, Nov. 4-6,
2008, Miraikan, Tokyo, Japan.

H T« BN SERE - AR E L5 - JHBLZ - PIAFEH (2008) SEIRSUEE T L& FHWTRESROFS i
TR, A AP SKTRRE.

H Fi#sE - AL 3 (2008) ZEMRiHEIBRF O B K /7 —2 D AN =X AOFEH. B ARHIPRE 2K
R

H N sE - B 7 (2008) 200748 H 16 H iR AR ZE ORI oL —tar . BARE—FTATUF
FRRERS.

H T s K REHEE - S5 KB R - AR (2008) A 280 K HICBIT B o<IE i Oe— R P AZ U R BiG:
— PIEBRORFE—. BAE— T AT N R EE RS,

B T8 - BKAKE T (2008) A1 A AR —Y DTt D Jiy MR G 8 : HL L 7 T A N ) T TR AT DT —
NUN A OEREH. H AR FRREZRE.

RIS L2 — T a OBUREFRE. 49 IR FIRM RS VR U Y A

FE AR« O - B ) 1| 5200t - [ P - B PR Ao - 1287 55 BB+ H N85 Fei Chen*Mukul Tewari-
Shiguang Miao (2008) B Z=IZ KR F-EF TR 42 Jmy M 87 ST b AS Hittsl oD S5 D T RS K& 9
B R R TE OB KIS OfFMT-. A ARE—FT AT N PR RE RS,

AR - B TS < JRBLL < TR R E 15 (2008)RE SR B D TR AT =X L —2007 428 1 16
H OFFIRNT. B ARE—hT AT RERRERE.

AR, RARMEA, BENII=23E, MFn2E, SEEFEE THF, B Ff#sE, Fei CHEN,  Mukul TEWARI,
Shiguang MIAO, 2008: H = KCFEF CHIET D/mHfEERE  #ilifbds sk g AR KIE 5
B KRR TB OB KISRYNT,  HAKSFS 2008 FFEKFRE.

AR IEHL(2008)2007 £ 8 H 16 HIZFEALTZRERSRBE DICRAN = 1. 55 49 [B15Upe 7228 - R SR
BUURVT A,

EARAE, BT, JRECE, R, ARE B, AR, 2008: 2007 4E 8 H 16 HIZHEAEL
T RESG B DFERR AT = A L-WRF &7 V& FIWTZ RIS AT,  HARR T2 2008 FREFKFRRE.
ML A - B R E=22008) gL L= 2 @ #l i v /B —E 7 VOB, HARE— T A7 N2 E
K.

B A+ B T IESE2008)80 ARG B L7225 B0 K5 H0FFE. 55 49 [BI5R 5 8 R A 2843



VIRV T A,

5. LURTYH LD
%1 EE BRI IE s AR YT AASAR-D OB GRAITERBR E) ., 2MF TR 1904 . (MES 11 1 ED
5594, HARN 131 4) T, IbBEOHEK BB T 53 VRO T AAT — AV M3 FR,



