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WFZER R OB E (33C) : Effects of the stratospheric change on the main dynamical
processes of the general circulation of the atmosphere and their dynamical role were
clarified with data analyses of global observations and numerical studies with a hierarchy
of numerical models from a dynamical core to the JMA operational model of one-month
ensemble numerical weather prediction. Some specific findings associated with a
stratospheric sudden warming event are large-scale frontal structure at the edge of
circumpolar vortex and systematic predictability variation of the annular mode before and
after the event. A chemistry-climate model was also used in addition to the above data and
models, and the dynamical influences of external forcings, such as the stratospheric cooling
and variations of the solar activity, on the intra-seasonal and inter-annual variations of the
atmosphere were elucidated.

AR ERE
(AL 2 1)
[ERESEH [RECTES ¢ & &t
2008 4 10, 200, 000 3, 060, 000 13, 260, 000
2009 4 HE 7,800, 000 2, 340, 000 10, 140, 000
2010 4FHE 9, 900, 000 2, 970, 000 12, 870, 000
2011 4F 9, 100, 000 2, 730, 000 11, 830, 000
R

&t 37, 000, 000 11, 100, 000 48, 100, 000

W0 - R R
B OSF - B - HERRER - JR - WL - Bk
F—U— N RUEAE), RJEE, ik, FrmEiEER, KRKIE

1. WFZEBHAE S A DY 5
T CIXA L HEEr R Bk F CTABRE LT
RSN RLAEOEIICEE > [EE, & D, ORI THNIL 21 o HER



B O BEERITREEO—D>Th 5.

TRE=85) B SN N S Rl R T | A R W RN '8
BECIIVICESRLELT-6T. F£72, K
JE B TIE BB NS Wi, F0%
RiTkHEE LY b X0 EEEICENLD. BE,
RERLYTIEK 0.5K/10 4 (CFEfRkE pE) ~
1K/10 4 (A g ) &G THEME L TE
v, *EE XY HEWEB O RY]T —
CTRIEZEALDORH A FRETH 5.

AR, R TE 3 R I O YE AR JE B AR B
(QBO) <04 Z=fiJuk C D fk iz P&l 22 98 51 Bl 52
(SSW) 72 & D R JE EINERZBY D > 7 F L8,
R & Rl B A o7 SRR EN 2 LT,
H D VT KK B ORI CWIRIZ L - TH
EENDFTHEERO (¥ U —Rayv
fa—] 2L -T, xfiikElE Clabo T
HZEDBBHLMNTR - TET. $tk, @
BE] 1355 8 MR 2 D KA 2R AL D % i B~
DEBI/PNENEEBEbNTEEDR, 20X
D 72 ) AR D 72 > T HANE S TR <
M EOKBRREIZE TRELZ KITLTND
AIREMEDM R S VAR 7.

Bl 21X, PR o FREE TE BTk
I BT DAL FE-RERE BT VT, BB L
TIXEARICFE —DOE FET /L kg k)=
BE R AT T TP 2720 T, i B oo &
MREERY, WOKPEAEL7-Z & RH
HEENTWS. L, ZHhPNEARMICEK
BEFTILVORMODIZDRDH, HHWILH
JE KK DIRREDE N )R HEIE ST

WRET LI LICLDHERKOMERD
NEWVH Z EIZOWNWTITH LN/ > TV
VAQTAN

2. WrstoHBY

IERAL, FRCATFEOP « EREEICBNT,

A ZRRRIR SSW SR BRI AL B 70 E OB /2 A
RN EB Ry 2 H T 5. £7-, BUFK
RVEEFEAERIC L Aol =—=3 - )
B (ENSO) <°rRiEkk QBO D@2, &5
VM, B ARE TR o A1 5 5 ) 28 B KBTS B,
KINRE K IZHT DISEDRRINHY, N
FLIE O IR B R BKAR DB A Y A
KT DINERRDE D &AL TR
HUMLEENSHDH. LarL, BHIEE b
DEBBPMNL CTRAMAEIZEELH > TH
MCEBLTRBY, ZOREGREMRLERE
FHTX D TPHNCIE, BHLEESNLE—HED
BEETNVEREZDORBEEZEN LT —
HRNT & MMLBETH B
KEKRPEBRLEMEY AT DTk 5~
DOEREN A TONIE, RS E S
(AT PE -~ TRl JE BB & %37 B o i OV & ot
T OREN E S BT 502 T5TED
X TH LN, BRI+ REEOE F
W E->TWD. Ao BIIL, pkERE

AL KRR KRG B O F BT Flm I KIE
THEZHOLNITLHI L THD.

3. WHED ik

W R DKL B )50 B B 1 2 F N
E OH — BT IEE O 72 DA FRIRH 2 1ED ,
TRTOMETIEEB DN MAGDED Z
LWZED, FERKKREBICEDL KK KGR
O FEFE )RR E A LR A BN & 58
INCHEET 5. B -xHi R G R DL E
BEZE M A BB T D= D7 A 5
TaEAL, EHRES TOFHRHIZH
SWTESMEE D LI r Rz R %
Zlick, pREE R A R DK ER
OB RR & DORBEEAIZI T D EE )
BROFE Zf— LA TH LT 5.

BAREICIE, gl oA KRR
PEER O ) s e CF%) 1+ mfhes, 77
22U =, EEEIL, \EOWK, BLO]
FEERE) ICRFTHEE T A =22
4 —TEBRET YU TIVERICLY T
FICEHT 5. = L C, kB EoR
IR & RMEZELIZB T IS D& iR
DRI I 72BN 2 DT 5.

F 7, AT SSW 73 EZEINAE) N K X
VORI T, REM R FHIEITE E D0
fM7E & LT OFE 2 BENC AREB ) % X
DT L, S BITHRHNNE & L COREN
REEAL AR5 2 & T, ARJE B - i
A RDLERFEM A 7 —/L TOLEH) - 2k
BEREST L. T LT, T—FT, BE
FEB, HRA A B oBENCHEAAE b
BHZLICEY, TDX D RLEREME
§ - Zb DT LR O FE SRS R
THEEZH ST 5.

4. WHIERCR

WFZEEEICI > T, 2 DO T V— 15y
P THIRZZFIT L. FNFNOR S
=T PR FICHETZB b R RIT
UFoXoicksdond.

(1) AR B2 AL IS B R T M 3 BT A &
J1F R ERRTE T N — T

2009 4F 1 HIZAEE L=y 258 o Rk g
PE| K HAR 22 SR IR D LI ) R 1 % iR AT 5 5
b, THIFTREMREA 5 BRETHD
Zll, TIARAAWBIZAELET e R
7 BLGE DS KBUAR ZE SR F38 o0 A T B 3
ThdZ ELEHLMNILT.

- JbER B BB ER A B O FHL R 2 DDy
MBIELILD 2 IRIEAARZEM &2 AV CTRRIT
1 » AP CoRBEEES THATL v R
DM EEWRL, FDO5HN 2 RITALFE 2=
W3R D BE R TR T & 2 EEME 2R



L7z,

o R JE BB ZR AR AR P VBRI DR S KB 7
AR E N TER SN D Z & %, GPS Hifeiil
F— B o TR LT, ZZRFIRIZE LT
BN ST & 72 KK E ST ORE DR,
ZORRICEE S AT 7 F T RES B
TEXHZ EEWLNT L.

- B JE B 22 SR AR (SSW) AN b Bk BRIk T —
(NAM) D FHIFTREMEIC 5- 2 D BB A5 7
B, 2009 4E & 2010 FEAFIZOWTTHIER
il B 2 AT L7z, SSW DT TIE,
SSW HTIZ LT xtiEPE NAM index OFHI AT
Ly RRAEINENWZ &KL
KBEEETTNVERANWTEZ/RNT A—H AT ¢ —
THEREBIZED, NFLU—ERICE VT
DRI TREINEECTH D alReltt 2R L.
cRBT 1L AT YT NTRT — 2 &
W, AR B 2R SRR O Y AT REME & R A
L, THIFTREMEICHMEFE A2 OEEN B D
ZEEALMNT L

- BEET O &L D=z, TA-32 CPU
BEO GPGPU T EES 2 Bk s fn
RS 4 72V #ERk L, 70—V
Fo7=2T7 & L TR L.

(2) ZFEINEE) - 4F 2 28 - [EEICBT
DN R B O ) IR gE 7 v — 7"
- BB R, B E B A g BR 0
oAb % 38 U 72 K55 B 0 20 %f i BBl o~ D 52
BT AT 21TV, REAKEERTET L
HERAE R D, A E B 228 F0 & BV OFE
EHMIEE O L OR#E A2 50 L.
Rriz, BB miEEREN M D b,
BUFICB W THENER SN EEN B2
HEEBIZ, KEEOBEWSFHNEL S
HT EERLTE.

« ERA40 5 — X Z T, SRiEYE 2 FE IR
%) (QBO) D RER~D B2 ~, QB0 DLFEZE
{LDOFEEVEN T T 2 F ) — % Ox#E (2 B
LCWAaZ EtERLT.

- A BB K BB Z2 SR AR ORI IZ BV T, &
D B O RZKA~DZEIRFME D BT DT
fEMNT A2 ATV, HEE, TEEEER, S5
I S2R=0 NG b N S G RAN A ) YN TS g
HT EERLTE.
ALF-REE T VAo Tl R R A
1TV, ZEARFR MR sRAL D X 5 72 HU7h &l
DR ERBALOFIZICBWNT, FRISHTRE
T 5 FHMEER OB E NFESA Y V&
TR ~7z. ZORER, HERZEAL D ZE N
AECm ko A EfhE T Ao d 2
EERWPLMNI L. £, BEHHR - FET
B FEER B W TRERE T E O ZEXFERO
fEMT 24T\, BF3k &= 0 MERA) 5 A I X
LHENFEHIG U TEHTLHZ L a2 LT

5. E/RFEERCE

(WFFeEAE, WHIEor A e O e 1
(=S

(ERERmSC) (GE78 1)

@ Y. Yamazaki, K. Yumoto, D. McNamara, T.
Hirooka, T. Uozumi, K. Kitamura, S. Abe
and A. Ikeda, The nature of Arctic polar
vortices in chemistry-climate models.
Q. J. R. Meteor. Soc., &FtA, 2012,
DOI: 10.1002/qj. 1909

@ Horinouchi, T., Moist Hadley
circulation: possible role of
wave—convection coupling in
aqua—planet experiment, J. Atmos. Sci.,

A, 69(3), 2012, pp891-907, DOI:
10. 1175/JAS-D-11-0149. 1

® Y. Kuroda and H.Mukougawa, Role of
medium—scale waves on the Southern
Annular Mode, J. Geophys. Res., &t
A, 116, 2011, DOI:
10.1029/2011JD016293

@ K. Kodera, H. Mukougawa and Y. Kuroda,
A general circulation model study of
the impact of a stratospheric sudden
warming event on tropical convection,
SOLA, ##eA, Vol. 7, 2011, pp. 197-200,
DOI: 10.2151/sola. 2011-050

® M. Harada and K. Ishioka,
Inertia—-gravity wave radiation from an
unstable Bickley jet in rotating
two—layer shallow water, SOLA, & FHiA
Vol.7, 2011, pp.113-116, DOI:

10. 2151/so0la. 2011-029

® N. Saito and K. Ishioka, Interaction
between thermal convection and mean
flow in a rotating systemwith a tilted
axis, Fluid Dynamics Research, &
43, 2011, DOI:

10. 1088/0169-5983/43/6/065503

(@ Kobayashi, C. and K. Shibata,
Evaluation of dynamical contribution
to lower stratospheric ozone trends in
northern mid-latitudes over the last
three decades (1980-2006) using a
chemical transport model, J. Meteor.
Soc. Japan, @A, 89,2011, pp
363-376 DOI: 10.2151/jmsj. 2011-405

Deushi, M. and K. Shibata, Impacts of
increases in greenhouse gases and

ozone recovery on lower stratospheric
circulation and the age of air:
Chemistry—climate model simulations
up to 2100, J. Geophys. Res., &HH,
116, 2011, DOI: 10.1029/2010JD015361
©® Hitchcock P, Shepard TG, and Yoden S, ,



On the Approximation of Local and
Linear Radiative Damping in the Middle
Atmosphere, J.Atmos.Sci., &#Hf, 67
(6), 2010, pp.2070-2085,
DOI:10. 1175/2009JAS3286. 1,
Yoden. S, Ishioka.K, et al, Jet
formation in decaying two—dimensional
turbulence on a rotating sphere , IUTAM
Symposium on Turbulence in the Atmos
phere and Oceans, #pef, LUTAM
Bookserie 28, 2010, DOI:
10. 1007/978-94-0, 07-0360-5_210
Y. Chikamoto, Y. Tanimotom, H.
Mukougawa, and M. Kimoto, , Jet formation
in decaying two—dimensional turbulence
on a rotating sphere, J. Meteor. Soc
Japan, # @i, 88-2, 2010, pp. 183-202,
DOT:10. 2151/ jmsj. 2010-205,
K. Takemura and H. Mukougawa, Predict
ability during the onset period of a
Euro—-Atlantic blocking event during
12-21 December 2007, SOLA, &#HA, V
0l.6, 2010, pp.109-112, DOI:10.2151/
sola. 2010-028,
Kodera K., Chang in the ENSO
teleconnection characteristics in the
boreal winter, SOLA, ##i 4, Vol. 6, 2010,
pp. 021-024, DOI:10.2151/sola. 6A-006
Inaba, M and K. Kodera, Forecast study
of the cold December of 2005 in Japan:
Role of Ross by waves and tropical

convection, J. Meteor. Soc. Japan, #t
4, Vol.88, 2010, pp.719-735,
DOI:10. 2151/ jmsj. 2010-405,

Eguchi, N., and K. Kodera, Impacts of
stratospheric sudden warming event on
tropical clouds and moisture fields in
the TTL: A Case Study, SOLA, ##tH,
Vol. 6, 2010, pp.137-140,
DOI:10.2151/sola. 2010-035,

Ray, E. A., K. Shibata, et al., Evidence
for Changes in Stratospheric Transport
and Mixing Over the Past Three Decades
Based on Multiple Datasets and
Tropical Leaky Pipe Analysis, J.
Geophys. Res., &#cf, 115, D21304, 2010,
DOT:10. 1029/2010JD014206

Butchart, N., I. Cionni, V. Eyring,
K. Shibata, et al., Chemistry-climate
model simulations of 21st century
stratospheric climate and circulation
changes, J. Clim., #Fifs, 23, 2010,
pp. 5349-5374,

Taguchi, M., Observed connection of the
stratosphericquasi-biennial
oscillation with EL Nino ~Southern
Oscillation in radiosonde data ~, J.
Geophys. Res., &7ifT, 2010, 115, D18120,
DOI:10. 1029/2010JD014325

M. Kohoma, S.Nishizawa and S.Yoden,
Classification of
Polar-night Jet Oscillations and Their
Relationship to Fast and Slow
Variations in a Global Mechanistic
Circulation Model of the Stratosphere
and Troposphere, J. Clim., &#iA,
Vol. 23, 2010,
DOI:10.1175/2010JCL13458. 1

Ito. K., Y. Naito., and S. Yoden,
Combined effects of QBO and 1l-year
solar cycle on the winter hemisphere in
systems, Geophys.Res. Lett., &#HifA,
2009, Vol. 36

DOT:10. 1029/2008GL037117

Randel, W.J, Shine K.P, Austin J, and
S. Yoden, et al, An update of observed
stratospheric temperature trends, J.
Geophys. Res. 3t A, Vol. 114, 2009,
DOT:10.1029/2008]JD010421,

Mukougawa H, Hirooka T, and Kuroda Y.,
Influence of stratospheric
circulation on the predictability of
the tropospheric Northern Annular
Mode, J.Res. Lett., &#ef, Vol. 36, 2009,
DOI: 10.1029/2008GL037127
Horinouchi, T. and T. Tsuda, Spatical
structures and statistics of using a

heuristic vertical cross—section
extraction from COSMIC GPS
atmospheric gravity waves derived
radio occultation date., J. Geophys
Res., 2009, ##HiF, Vol.114,
doi:10.1029/2008JD011068

Cagnazzo, C., Manzini, E., Calvo, N.
and Shibata, K. et al, Northern winter
stratospheric temperature and ozone
responses to ENSO inferred from an
ensemble of Chemistry Climate Models,
Atmos. Chem. Phys., #E#ifA, 2009, Vol. 9,
pp. 8935-8948,

William J. Randel, Keith P. Shine, and
Yoden. S, et al, Anupdate of observed
stratospheric emperature trends, J.
Geophys. Res. & HiA, 2009, Vol. 114,
D02107, DOI:10.1029/2008]JD010421
S.Keita and Mukougawa H. ,
Characteristics of the meso—scale
environments of storms associated



with typhoon—spawned tornadoes in
Miyazaki, Japan, SOLA, 5, 5-8, &
2009, DOI:10.2151/sola. 2009-002,

H. Mukougawa, T. Hirooka and Y. Kuroda,
Influence of stratospheric
circulation on the predictability of
the tropospheric Northern annular
mode , J. Geophys. Res, &HiA, 2009,
DOI:10.1029/2008JD011068

T. Horinouchi, A numerical study of
upward-propagating gravity waves 1in
two different MJO phases, Geophys. Res

Lett. , 35.L17802, & & A, 2008,
DOI:10.1029/2008JD011068
Kodera K., H. Mukougawa and S. Itoh,

Tropospheric impact of reflected
planetary waves from the stratosphere,
J.Res. Let., ##if, 2008,

DOI:10. 129/2008GL034575,

(%R G140 1)

)

S. YODEN,

(F:FHzE3) Stratospheric
Sudden Warming and its Role in Weather
and Climate Variations, Workshop on
Stratospheric Sudden Warming and its
Role in Weather and Climate Variations,
2012, 2 A 22 H, ZW=E OLERTH)

K. Ishioka, Development of a spherical
harmonics transform library for
several architectures 2nd  AICS

International Sympo., 2012, 3 H 1 H,
B TR pT R R AR ZE T ()
Kodera. K., H. Mukougawa., Y. Kuroda.,
and Eguchi. N., Impact of
stratospheric sudden warming event on
tropical circulation and convection,
Workshop on Stratospheric Sudden
Warming and its Role in Weather and
Climate Variations, 2012, 2 H 23 H,
SRS O

Shibata, K. and M. Deushi,, Impacts
of Global Warming and Ozone Recovery
on Stratospheric Sudden Warming in
Transient Simulations of a
Chemistry—Climate Model, Workshop on
Stratospheric Sudden Warming and its
Role in Weather and Climate Variations,
2012, 2 A 24 H, ZH=fE Gl
K. Kodera, K. Matthes,, (fEfF:HE)
Solar influence on the Earth’ s
surface through stratospheric
dynamical processes, The 2nd Nagoya
Workshop on the Relationship between
Solar Activity and Climate Changes
2012, 1 A 17 B, Z R (4 E)
Taguchi, M., H.Mukougawa, T.Hirooka,
S. Noguchi and Yoden S., Predictability

of Northern winter stratospheric
conditions using JMA one—month
ensemble predictions for
2001/02-2009/10, WCRP 0SC : Climate
Research in Service to Society, 2011
10 A 24 H, Denver (USA)

Yoden, S., Mesoscale—model study on an
extratroprical tropopause inversion
layer , WCRP OSC : Climate Research in
Service to Society, 2011,10 A 24 H
Shibata, K. and M. Deushi,, Effects of
greenhouse gas increase and ozone
recovery on lower stratospheric
circulation and the age of air as
revealed by chemistry—climate model
simulations up to 2100, 11th EMS
(European Meteorological Society)
Annual Meeting, 2011, 9 H 12 H,
Berlin (Germany)

Mukougawa, H., S. Nagata, T. Hirooka,
Y. Kuroda., Influence of Stratospheric
Sudden Warmings on the Predictability
of the Northern Hemisphere Annular
Mode, 2011 International Union of
Geodesy and Geophysics (IUGG) General
Assembly, 2011, 7 H 5 H,

Melbourne (Australia)

K. Kodera, (BFFE#7E) Non—Linear
interaction of the solar forcing in
the boreal winter, IUGG, 2011, 6H29
H, Melbourne (Australia)

T. Horinouchi, (RfFi##)Analysis of
spatial structure of gravity waves
using GPS occultation data, AGU
Chapman Conference on Atmospheric
Gravity Waves and Their Effects on
General Circulation andClimate,
2011, 3 H 3 H, Honolulu (Hawaii)
Taguchi. M., (3B4F#JH) Connection of
the stratospheric quasi-biennial
oscillation with EL Nino—Southern
Oscillation, AGU Chapman Conference on
Atmospheric, 2011, 3 A 11 H,
Honolulu (USA)

Y.Naito and N.Nishi et al, Global
distribution of minor constituents
observed by SMILES and its dynamical
background, 91°' Annual Meeting, 2011
1 H 25 H, Seattle(USA),

Otsuka, S., Yoden, S., and Takeshita,
M., Numerical experiments on formatio
n processes of thin moist layers in the
tropical mid-troposphere over eastern
Pacific, AMS 91st Annual Meeting, 2011,
1 H 26 H, Seattle (USA)

K. Shibata and S. Yukimoto, Current



status of MRI models for the CMIP5
simulation, SPARC DynVar Workshop,
2010, 11 A 4 H, Boulder (USA)

T. Hirooka, T. Ichimaru, Y. Harada, H
Naoe and H. Mukougawa,
Stratosphere—troposphere dynamical
coupling through blocking phenomena
during recent major stratospheric
sudden warmings, DynVar Workshop 2,
2010, 11 H 3 H Boulder (USA)

@ A. Kubin, K. Matthes, K. Shibata, ,K.
Kodera, and U. Langematz,, Comparison
of the 1l-year solar signal in
coordinated SPARC/SOLARIS
experiments using filtered forcings
SCOSTEP (Scientific Committee on
Solar Terrestrial Physics, 2010, 6 H
22 H, Berlin (Germany)

S. YODEN, Numerical studies on
international and external variations
of the winter polar vortex with a
mechanistic circulation model, WCRP
Workshop on Seasonal to Multi—Decadal
Predictability of Polar Climate, 2010,
10 A 26 H, Bergen ( Norway)

S. YODEN, (#BfF3%7#) Classification of
Polar-Night Jet Oscillations and
Their Relationship to Fast and Slow
Variations in a Global Mechanistic,
7thAnnual Meeting AOGS, 2010, 7 H 5
H, Hyderabad International
Convention Centre (India)

@ Shibata. K. and M. Deushi, Effect of
sea surface temperature on the solar
signal in the stratosphere and
troposphere as revealed by chemistry—
climate model simulations from 1960 to
2006, SCOSTER Symposium, 2010, 7 H
22 H, Berlin (Germany)

@ Hirooka. T., Vortex splitting of the
major stratospheric sudden warming in
January 2009 and its predictability,
AGU 2009 Fall Meeting, 2009, 12 H 18
H, San Francisco ( USA)

@ Yoden. S., M. Kohma. and S. Nishizawa,
Relationship among SSW, VI, PJO and AO
in an Idealized Stratosphere—
Troposphere Coupled model, EGU 2009
General Assembly and Congress
European Geosciences Union, 2009 4 4
H 20 A Vienna ( Austria)

(E) GF2 1)

O HHKE, KEGTEEIZES)OHER K fE~D
R A RS TR TR
& %13 F, 2011, 659,

@ Forster, P. M.,S.Yoden.,et al,

Stratospheric changes and climate
Chapter 4 in “Scientific Assessment of
Ozone Depletion: 20107, Global Ozone
Research and Monitoring
Project-report No. 52, World
Meteorological Organization, Geneva,
Switzerland, 2011, 516,

(PEZETY PEHE)
ORI (G0 )
OBASIRIL (B0 £F)

(£ Dfth)
TR Bt A

6. WFFEHHR
(1) WFFefREE
2l S (Yoden Shigeo)
FABRE: « REFBEBREAFER - 2%
e H %5« 30167027
(2) g sy
A F=— (Ishioka Keiichi)
TABRE: « KEFBEBRAARER - HESU=
WrgeE 255 : 90292804
Wig B+ (Naito Yoko)
TR « REFEBEEFIER - Bh#
WP 50324603
m)ll ¥ (Mukougawa Hitoshi)
TARRE: « B SRWFSEAT - 2%
WP 20261349
Yz B (Horinouchi Takeshi)
JbiEE K5 - HIERER BRI ZERT -
HEH=
T3« 70343887
/INE S fEZ (Kodera Kunihiko)
TR - KBS HIERER LSRR -
% B
WFFe# &« 70343887
R 272 (Hirooka Toshihiko)
JUNRS: « RFBEE A TERE - 2%
e 25+ 902563393
HO 1EF0 (Taguchi Masakazu)
BHEERT - BETFH - HHI=
e 25« 50397527
LM 72 (Shibata Kiyotaka)
KGITRARWSEPT - RIS HRR 058
e B
e E %5+ 50354494
(3) HEEMIZEE oL



