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What the recent international field campaign in and around the Indian Ocean has advance
our knowledge of the MJO?
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Mesoscale Convective Complex Activities over Indian Ocean and Their Effects on Con-

vections Over Sumatera Island o _ _
Mesoscale Convective Complex Activities over Indian Ocean and Their Effects on Con-

vections Over Sumatera Island
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Effects of Mesoscale Convective Complexes (MCC) over Indian Ocean on convections over Sumatera Island have been ir
vestigated using Multi-functional Transport SATellite (MTSAT) infrared (IR1) imageries, Tropical Rainfall Measuring Mission
(TRMM) rainfall data and Cross-Calibrated Multi-Platform (CCMP) surface wind data of 10-year period (2000-2009). Occur-
rences of MCC were identified using an algorithm that combines criteria of cloud coverage, eccentricity, and cloud lifetime. This
study begins with a case study on 16 to 17 August 2005 and 27 to 28 October 2007 to show the evolution of MCC, we found
the development phase of MCC was accompanied by surface wind convergence, while wind divergence was clearly seen belo
decaying MCC. Following the decay of MCC, convective activities were observed in the surrounding regions by the presence o
a new convective cell around the MCC, indicating the role of cold pool mechanism. The new convective cell was generated fron
cold pool affect convective clouds in the surrounding area and propagate to over Sumatra Island so causing extreme rainfall ov
Sumatra.

The correlation between MCC and convection over Sumatera was further investigated by performing composite analysis usin
more samples of MCC events. During the 10-year period, about a number of 553 MCC events have been identified over India
Ocean. However, it is of interest to that MCC events tend to occur with significantly higher frequency during the monsoon tran-
sition season of March- April-May (MAM) period. Available data suggest that the life cycle of MCC over Indian Ocean is about
12 to 15 hours. Results of composite analyses confirmed that the MCC have significant influence on the development of clou
convection over Sumatera Island by means of cold pool propagation mechanism. This seems to imply that weather observatiol
over the western Indian Ocean are crucial for rainfall prediction in Sumatera regions.
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Observed moisture variations associated with shallow convection
Observed moisture variations associated with shallow convection
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The variability of tropospheric moisture is a key feature of tropical climate. In particular, the importance
of moisture variations due to convective transport is still to be quantified on a variety of spatial and
temporal scales. For instance, there is a debate on the importance of moisture convective transport in
preconditioning the atmosphere prior to deep convection development associated with the Madden—
Julian Oscillation (MJO). We use here high frequency observations of humidity and convection in the
Indian Ocean by lidars and radars on board the R/V Mirai during the CINDY/DYNAMO campaign.
Significant moisture variations on the scale of few hours are observed within the first first kilometers of
the atmosphere in association with shallow convective and congestus clouds. We then compare these
local tendencies with large—scale ones and discuss the potential importance of convective transport by
convection in the moisture budget during the transition from convectively suppressed to convectively
active periods.

F—7— R: Convection, moisture, MJO, CINDY/DYNAMO, preconditionning, observation
Keywords: Convection, moisture, MJO, CINDY/DYNAMO, preconditionning, observation

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’{;‘sgiem

Union

ACG37-04 215423 FFRd:4 A 28 H 11:55-12:10

FRENT ATV CRUN & N7 E R 10m OFEH/KIRASE) & Z U E 5 K5 H)

In-situ observed detailed temperature profile in surface 10-meter layer over the tropica
western Pacific
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Abrupt cooling associated with the oceanic Rossby wave and lateral advection during
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Modulation of Equatorial Turbulence by Tropical Instability Waves
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Strong modulation of turbulent mixing by a westward propagating Tropical Instability Wave (TIW) was observed during
October and November 2008 on the equator ar¥n the stratified shear layer between the equatorial undercurrent (EUC)
and the surface mixed layer. At these depths, the unique deep diurnal-cycle mixing in the stratified layer under the equatorial col
tongue was observed with nighttime turbulent mixing a factor of 10 greater than during daytime. The turbulent kinetic energy
dissipation rates, was O(10%)Wkg~—!, and the turbulent heat flux was “500 W at least 5-10 times greater than previously
observed at the central equatorial Pacific. Turbulence mixing varied significantly during the four distinct phases of the meridiona
flow associated with the TIW: steady northward ("0.61)s northward-to-southward transition, steady southward (*-0.6')s
and southward-to-northward transition. During the northward-to-southward transition, we observed the largest values of reduce
shear squared (384N?), where Sh is the total shear squared and the buoyancy frequency squared, the thickest nighttime
surface mixed layer, the deepest penetration of the deep-cycle turbulence, and the largest turbulent heat flux and largest integra
€ in the deep-cycle layer. During steady southward flow, the depth of the bases of the nighttime surface mixed layer and of the
deep-cycle layer were shallowest. For the first time, a 50-m-thick layer of strong turbulence was observed immediately above
the EUC core during the northward-to-southward and steady southward phases. The aezcageled 16-Wkg—!, the eddy
diffusivity was “10~3 m?s~!, and the turbulent heat flux was “500 W#a It is likely that to accurately parameterize mixing
in the central equatorial Pacific, numerical models must properly simulate not only the enhancement of mixing associated witt
TIWSs but also the variability of mixing within individual TIWs. In this talk, some results from the extensive (from November
2008 to February 2009) mooring data set, comparisons with a general circulation model, and details of mixing events will alsc
be shown.
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Air-sea interaction over the northern edge of the Pacific wam pool

R Pttt o8 70 ARER S T PR R AABRE iz
HASEGAWA, Takuya* ; NAGANO, Akira! ; HATTORI, Miki® ; INOUE, Tomoshigé ; KUBOTA, Hisayuki'

b R B AR
1JAMSTEC

ENSO X /) = X L O PRARILEBAEIRE) T PERm OFEME (1980 I K> T MEEANCHER LTzhY, L OWZE Tl
IEARE) TR T A T 2 R WRE A — )V O KRB DR 2D TREN T OCFERK 7 — )Vt 57« U ¥
Vg ICIFHET 2 T EMMERISNTH D T OBEKT —) VAL EI S O A B DA FRE IO KKGEEA BN A 8T 2 1]
HEMEDMERIE T3 (western Pacific oscillator mod&t £), 7z, EJAIIAZH] (quasidecadal:QBEE* X b B D%
) B L ThEEKEFST EN, TOWEBICHITT % 2 L EEDOHIZEL BRI N T3 (e.g., White et al. 2003;
Hasegawa et al. 2013

IHIC, T4V EVIETIE, BEF - XFT U A—ra—)L kY —Y JU ISV, PJ pattern FAHHERSE % £ D% )&
BEMEET ST EMEMENTED, 740 EVE, AR (BXUOZER) A —VcBW T, air-sea interaction
RN THZ L EZZE5NS, T, TNHOBHRIEZT ) EVHBORIE ST A 2 REER, THETREAEERPHA -
7T DR KRBIG « KEEENCEE L TV A Z EBMEREIN TV BIAE PISZ—2Z2E8IRE) 7 @ Nitta
1987; Xie et al. 201D,

HAIC SR 5 2 2 5N & U TEREaREIC I % /NHK air-sea interaction (hot SpotDfFZEANI R AICE T N T
WBD, T4V EVEZO FRICMELTED . 74V € ViEOEHNEREFHREO KL DNy 775 R
E LTORE 2RI AIREMED D 5, < DA T, HEEO/KBRDWETED = v Fa ED X S BRI IR EE A5 5 07
I 2MHTH B EMBEDT—2NERBEINTVS,

CDE SR T =)V T « ) ¥ ifEd. ENSONIDIRROFE - FEZICBHE L T, RO A S 3R
il - EBEREIROD GG K CAURZINC S 59 % 1 REMED D 5 .

U UEA S, b 10 ELUEDOBE /K 7 —)VIER 7 « U € Vi, R&UEERFEINEHMICHZEE Nz &N
L, BUETEBIIMED [ZE2HE) 5> T0Wb, RRXFEETIVOERE Y A—VFHEELBHIENTIIZNT DR
DM TIRMENTED (e.g., Inoue and Ueda 2009 BE/K 7 —)VItiiEB K U7 ¢ V) ¥ VigICI51F % multi-scale air-sea
interactionD SEAEI i & TR,

AREXRTE, BKT—VILGB LT T ¢ U E VBT BIBEOMAD L E 2 —0FHHIC KB RO R 2R

LI, YUKEHICIITF % multi-scale air-sea interacticB SZREMEHAIC ML) 7= Bk DB A7 LT YA i 81DV T
BRI ACEEHMNET S,

F—T— B RERK T —)VIEES, R&UEH IR, < VTR — VIR 22 22 8)
Keywords: norhtern edege of the Pacific warm pool, air-sea interaction, multi-scale temporal-spatial variability

1/1



Japan Geoscience Union Meeting 2014 /0 d ;

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

ACG37-08 215423 FFfd:4 A 28 H 14:45-15:00

WHIKIR Ty 2 Y TiER WAV RGO B E R A DI L
Why Is |n|t|aI|zat|on of heat content anomalies in the tropical Indian Ocean difficult in a

CGCM with SST-nudging?
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We have evaluated oceanic initial conditions in the tropical Indian and Pacific Oceans prepared by a coupled general circulatio
model (CGCM) with a sea surface temperature (SST)-nudging scheme. It is shown that the heat content anomalies in the upp
150 m are generated extremely well in the Pacific even though only the SST data is incorporated. In contrast, the upper oces
heat content anomalies produced by the model have negative correlation coefficients over vast areas of the tropical Indian Ocez
We propose that this is due to a difference in the SST-outgoing longwave radiation (OLR) relationship between the Indian anc
Pacific Oceans; the use of SST-nudging generally assumes that correlation coefficients between SST and OLR are negative, |
this is not necessarily true. The correlation coefficients between SST and OLR anomalies are negative in the central to easte
equatorial Pacific, and this feature is well reproduced in the model. As a result, equatorial zonal wind anomalies are well capture
by the model, and forced equatorial Kelvin and Rossby waves are accurately reproduced. On the other hand, the model canr
capture the observed positive correlation coefficients in the eastern equatorial Indian Ocean, particularly from January to April
As a result, equatorial zonal wind anomalies tend to have an opposite sign and induce equatorial Kelvin and Rossby waves wit
a wrong sign. The positive correlation between SST and OLR is an outcome of remote influence, but this is more difficult to
simulate in an atmospheric general circulation model (AGCM) and a CGCM with strong SST nudging, in which local air-sea
interaction is not explicitly allowed. Since the results presented in this study is based on a single model, it will be interesting to
check skills of other models in initializing the upper ocean heat content with an SST-nudging scheme.
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Keywords: Tropical Indian Ocean, Ocean-atmosphere coupled model, SST-OLR relationship, Upper ocean heat content, SS
nudging
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Two flavors of the Indian Ocean Dipole
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The Indian Ocean Dipole (IOD) is known as a climate mode in the tropical Indian Ocean accompanied by negative (positive)
sea surface temperature (SST) anomalies over the eastern (western) pole and easterly wind anomalies along the equator dui
its positive phase. However, the western pole of the 10D is not always covered by positive SST anomalies throughout the regior
For this reason, the 10D is further classified into two types in this study based on SST anomalies in the western pole. The firs
type is close to the canonical 10D with negative (positive) SST anomalies in the eastern (central to western) tropical Indian
Ocean. The second type, on the other hand, is associated with negative SST anomalies in the eastern and western tropical Ind
Ocean and positive SST anomalies in the central tropical Indian Ocean. Based on a composite analysis, it is found that eastel
wind anomalies reach the east coast of Africa in the first type, and as a result, positive rainfall anomalies are observed over Ea
Africa. Also, due to the basin-wide easterly wind anomalies, the first type is accompanied by strong sea surface height (SSH) an
thermocline depth anomalies. In contrast, zonal wind anomalies converge in the central tropical Indian Ocean in the second typ
and no significant precipitation anomalies are found over East Africa. Also, only weak SSH and thermocline depth anomalies
are seen during the second type, because equatorial downwelling anomalies induced by westerly wind anomalies in the west ¢
counteracted by equatorial upwelling anomalies caused by easterly wind anomalies in the east. Due to the above difference
oceanic anomalies, the first type is stronger and lasts longer than the second type.
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Evolution and mechanism of the positive Indian Ocean Dipole event in 2012
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Evolution and mechanism of a peculiar positive Indian Ocean Dipole (IOD) event that occurred in 2012 are examined. In
contrast to the normal 10D event, which starts to develop in late boreal spring, peaks in fall, and decays in winter, the 2012
IOD event was initiated in July, peaked in August, and decayed quickly in fall. Although the normal IOD event is associated
with shallower thermocline in the eastern equatorial Indian Ocean, it was deeper than normal in 2012 and this may have delaye
the onset of the 10D in this year. For quantitative discussions, mixed layer temperature balance of the eastern pole of th
IOD is calculated using outputs from an ocean general circulation model. In agreement with past studies, negative sea surfas
temperature anomalies in the eastern pole are generated mainly owing to anomalous cooling by the vertical terms (i.e. entrainme
and turbulent vertical diffusion) during the normal I0D. However, anomalous cooling by the surface heat flux term played the
dominant role in the development of the eastern pole in 2012, and the vertical terms opposed the anomalous cooling. Th
anomalous cooling by the surface heat flux term is due to stronger cooling by latent heat flux. Also, warming of the surface
mixed layer by the climatological shortwave radiation was suppressed owing to deeper mixed layer.
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Interannual Variability in SST off Bangladesh
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Oceanic variability off Bangladesh is one of the environmental factors which can impact on the local community. For example,
Hashizume et al. (2011) pointed out that the number of cholera patients increases in Dhaka, which is populated by 15 millior
people and the largest city in Bangladesh, when sea surface temperature (SST) off Bangladesh rises. This study examin
interannual SST variability in the coastal regions off Bangladesh, which has not attracted much attention in climate sciences s
far. We detect a significant interannual SST variability off Bangladesh in two different satellite datasets (NOAA Ol SST and TMI
SST) and a high-resolution ocean general circulation model driven by a reanalysis dataset. The SST variability is trapped ne:
the coast, amounts to 0.5 to 1.0 degrees Celsius in magnitude, and peaks in the boreal winter. The two observational datasets :
the model results show consistency in the spatial and temporal patterns of SST variability, which gives credibility to the detectec
phenomenon. A statistical analysis shows that SST off Bangladesh tends to be high in the year next to EI Nino and in the year c
negative Indian Ocean Dipole events, suggesting those climate modes as possible drivers. We are conducting a mixed layer h
budget analysis using the model output, a preliminary result of which shows that a thick barrier layer caused by the freshwate
supply from the Ganges plays a role in the generation of the SST variability. Details of the mixed layer heat budget analysis will
be reported in the meeting.
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A drastic change in predictability of precipitation off the west coast of Australia after late
1990s
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Global warming and natural decadal variability after late 1990s strongly warm the coastal ocean off West Australia, which
drastically changed climate dynamics there. The warm ocean drives precipitation locally there after the late 1990s, while the
local atmospheric variability or the remotely forced atmospheric bridges mainly controlled the local precipitaiton variability
before that. By virtue of that, precipitation predictability off West Australia on a seasonal time scale is also drastically changed
after late 1990s; austral summer precipitation off West Australia is significantly predictable 5 months ahead after late 1990s
while there is no predictability of that in 1980s and early 1990s. Although the high prediction skill of precipitation off West
Australia is useful for its early warning to extreme events and reducing their damages, the extreme event itself might increas
due to global warming and decadal climate variability through a local air-sea feedback.

F—U— R FFH, BokE, Z 2V Hb—=—=13
Keywords: Seasonal prediction, Precipitation, Ningaloo Nino

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’{;‘sgiem

Union

ACG37-13 215423 FFfd:4 H 28 H 16:15-16:35

BT T ERZ S (TPDV) 1351 % ENSOIRIRO B HEZ O 2
Interdecadal Amplitude Modulation of ENSO and its Impacts on TPDV
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Keywords: air-sea interaction, tropical ocean, ENSO
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The role of interaction between the Pacific and the north Atlantic Oceans in the predictior
of ENSO

LRE FR- 5 S H Hfd v s P S !
YAMAZAKI, Kuniko ! ; IMADA, Yukiko '* ; WATANABE, Masahird

D BRRURA ARSI

LAtmosphere and Ocean Research Institute, the University of Tokyo

BHDEXRET N EZRX=R L LD 5, KIFEOUE KRR & BV AR AEOTIV=—= 3 - E/5IkE) (ENSO &
ORICHEERMAET 3 T EPNBN TS, Ham etal. (2013)C1d, HF/e OB KPETEDIFHE /KR D BE /KR 2 MY,
FlEH LD SZOBE KBTS Z—= vyl zb9 &, FIRBLLEETIVERICK > TRLE, L
MU, B ACTERENER T ENSOHE S O JEHAZ TS 2388 7 0t AWEET S IR0 R T Ham 5 HMEE 9 % B
TED S DN & OIS A BB M TS OV TR L L TEN TR,

Z TTAMIZE T, BGTALRTEFEDIBI /KRS 5 DFGH, WEICEBICH T - 728 &M ENSODER 71t A
BOWTEDRER B 52 TV Z BRI REE 2B Z1To oo R&UFE S KIEERE TV (AOGCM) ICXK %7
Y Y TIWVERBEHITIY AT Lz VT, AERFEFEO KR R 22 0O 52887 MW U 72 s Sl e 52 U 7o/, w2
DM EI Nino A5 La Nina\DZEREFEIC B TILK POk 2 DV E R %8 2 iz LWz 2 EHIHS
MNex-oTz,

EHICHTT 2 )V = — = 3 FERHC BT RIS B 21 TED B KKND T ¢ — RNy 7 2l e 2B N &g 5
BROFERN S JERFATEIC B 2 KIEOBKFE AN KET 21T 2 )V =—= 3 DfFENEE TH 5 il itk
ARE NIz,

AOGCM 7 FWW = R T2 I Tk ENSOWEHI TR REE DR TH 5 2 & b, e R FEOFER N L2
FERRICBW TR AT LOREMTbNTELDN, KO RN S, ETIVICET 5 KIEHEDO R&UHEERS Gl fLD
HHEMEDFEHFRMEREZ N F X B2 EELRBERNTH S T EHREE NI,

ZESR
Ham, Y.-G., J.-S. Kug, J.-Y. Park, and F.-F. Jin, 2013: Sea surface temperature in the north tropical Atlantic as a trigger for El
Nino/Sourthern Oscillation events, Nature Geoscience, 6, 112-116

F—U— R D= —= 3 - A RE), SRR KU B, ETT R, RGBS S R IEERE TV
Keywords: ENSO, the north tropical Atlantic climate variability, seasonal prediction, atmosphere and ocean general circulatior
model
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Important factors for long-term change in ENSO transitivity

Kt e 1
OHBA, Masamichi*

RS RS
LCRIEPI

T)V=—=3 - m/k&E (ENSO i, FEEMICARGIENHBRONS Z ENHIENT WS, IENHHD S Bt
NOBEBIIZOEISHET DITH L, BNIHD S ENHANDBEIZZ { DA XY M TERT %, —/5T. TD ENSODIERFR
ISR EHNEZLENA RSN C EBMEFESNTE D, EINino OBBMED 19704ERLI & LI TRICTRL 5o T
% (McPhaden and Zhang 20Q9)—75 C. La NinaDfgeltid BEHMICIIME ENAEAITIZH 2 E DD, ZHIEEKR
TRZEHIRV, RIS IR FICIENAHRHICIEH U, i) El Nino DIRIEDZE{E (Wang 1995; Wallace et al. 1998)i) K&l
HHEAL;DZE (Deser et al. 2003; Timmmerman et al. 2003)) YV & OFEEREDZL (e.g., Xie et al. 2010H ENSO
DOBBIHHRIMEIC G2 28 e ZOHFL50HEZXBETET IV EROEERRICK D AREE D, ENSODER Ot XD E
2L DR ZIH ST S,

F—U— RoimoKiR, KFE, V=—=3 - EIRE, 2 RE
Keywords: Sea surface temperature, Pacific Ocean, El Nino/Southern Oscillation, Indian Ocean
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'Ig]émpoﬁr'él variations of Mascarene High in austral summer and their causes, and influ
ences on the SST field

Ka g kAR REEL; 1m0k !
OHISHI, Shund* ; SUGIMOTO, Shusaku; HANAWA, Kimio !

L RIER AR AR A ST R BRI B T
I Department of Geophysics, Graduate School of Science, Tohoku University

Changes in intensity and longitudinal/latitudinal position of Mascarene High (MH) in austral summer (November-January)
from 1951 to 2012 are investigated using NCEP-NCAR reanalysis dataset. We define the MH intensity and longitudinal/latitudina
position as sea level pressure (SLP) maximum within a region of [40E-120E, 50S-10S]. The intensity has an interannual vari
ation on a dominant timescale of 3-4 years. The pressure variations associated with the intensity show annular and equivale
barotropic structures throughout the troposphere, which are similar to Southern Annular Mode (SAM). The intensity time series
shows a significant correlation with the SAM index. Therefore, it is suggested that the MH intensity variation results from the
SAM. The MH longitudinal position also shows an interannual variation on a dominant timescale of 5-6 years and the time
series has no significant correlation with the intensity time series. The SLP anomalies associated with the longitudinal variatior
represent a dipole pattern, whose centers of action are located off the western Australia (WA) and off the south-eastern Mad:
gascar Island (SEMI). The geopotential height anomalies in these regions have different vertical structures; those off the WA ar
confined from the sea surface to the middle troposphere, while those off the SEMI are distributed throughout the troposphere. |
addition, the SLP anomalies averaged within these regions show no significant correlation. It is indicated that the SLP variation
off WA are associated with El Nino Southern Oscillation (ENSO). On the other hand, the SLP changes off the SEMI have no
relationship with the large-scale atmospheric variations such as SAM and ENSO.

The MH intensity variation forms southwest-northeast dipole pattern of sea surface temperature (SST) field, which resemble
the Indian Ocean Subtropical Dipole (IOSD) pattern. In addition, the MH longitudinal changes also show the dipole pattern,
which is shifted westward by 10 degrees in longitude compared to the SST pattern associated with the intensity variation. Th
correlations between the MH variations and 10SD index show significant values (0.39 for intensity and -0.57 for longitudinal
position). Therefore, it is suggested that both the changes in the intensity and the longitudinal position cause the IOSD.

Keywords: Mascarene High, Indian Ocean Subtropical Dipole, El Nino Southern Oscillation, Southern Annular Mode
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Role of tropical SST varlablllty in the generation of subtropical dipoles

M EEY VY wNRT 2TV 2 T L— 8L 2 T u R LA 71T 2 Behera Swadhih; A JIEK 4
MORIOKA, Yushi'* ; MASSON, Sebastlé’n TERRAY, Pascél PRODHOMME, Chloé ; BEHERA, Swadhif ; MA-
SUMOTO, Yukid*

L) HEPER TS HOBREREE A B A, 2 < U —F 2V — K22 LOCEAN-IPSL, 3 (JR) MV ERFZERaFERHE 77 7V r—
T avIR, A HERY: KGR IIER

LJAMSTEC / RIGC ?LOCEAN-IPSL, Universite Pierre et Marie CuriZ]AMSTEC / APL,*Graduate School of Science, The
University of Tokyo

FAPERD MBI S R IC B0 2 iEm/KIROREZTNE, FUEORBKEZTIC KX R ER 52 %5 T LHHIL
NTWVW3, COWHKEZENE., WEZOILHRE L MIUEICIE & ADmH/KIEREE O, HEE X A R—ILEMIENT
W5, ARFEERETIE, WEVEX A R—)VICBT 2 T NE TOWZEEEN L. HEVE X A R—)LOFEICIIT % BT O
HKIRZEB OLENTDONT, KGUBERE S ET IV EH O THRZITWV M S 5. BSOS 5T 7 )LD
KR B ORI RER X B IR E R AT e L T A, BB XA R—IVORASEE X, T IVOHFH /KRR KA
EHHICHE A S B I AEHERERIC LR, HE OB R SNEh > Tz, T, ERERO R X A R—)Uid, i
DRKOEFHR TH B mfREZ - T, hWEREZERT 2 EHED A —E TSR EzEHIE5 T b
T, FELTWE, TNSORERIZ, AR OMEm/KIRZEID A X A R—)VOFEICHT LELEARAR TlEEW,
CEREREL TN,

F—U— R KRR ESEN
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Mechanism of long-term change in the Indian Ocean subtropical dipole mode

P A 5 A AT !
YAMAGAMI, Yoko '* ; TOZUKA, Tomoki'

LHREURA A B AR 7 R st BRI
!Department of Earth and Planetary Science, Graduate School of Science, The University of Tokyo

A REEHEE X A R—)LE— RBIG (10SD) X, B~ RHEICBI 2% BEHBHS L L THSNTED, EDI10SD
BT A > RYER RN B O /KIEIR 2. #1 > REEm I IEDW /KRR A Z 9 o ARBZETlE. Bl —2 L i
PERIBERE TOVOFE R % VLT, 10SD DEMZHZ WD THHNz, ZOFE, 1,2 HOmMEMIC 351 2 RS EED D
I D=DIC, 10SD DFAFIHIEL Ro> TWVWB T EPHSEMNICE STz, 10SDICHES IE (A1) OFmE/KIERA X, BE
JEAER XD &L (BL). KUIEEOERMEHIC X2 DD 5N A2 5N5) =DIET S, EHF, BEENE
W EICEK - T, TORMEMEIRT N, FHORKOEFNIC K> TH I0OSDAEEENTVS, EEZENS, EZ2FT
TIT7HCHED S BWH 5, IBEEEORMAERIS., BT Z v 7 AOBEIEMC XS o7z, —/7. 10SDD
IRIEDHAD L TNWE T EEREN, THUE. 12 HICKEDIEE % I0SD A, 4F 12 H DIREEMNEL 7> TV A 1M
ICED, BROBEICHEZTHEWVIEMESNTWANETH S, £z, L2 AIKBVTRESEIE R2MHEMICH 5728,
M KIR R ZZED 9 T2 IEORR &I, /KRR AZRESE28D07 «— KNy ZififEdisbs s e
WX BWEBLEZBND, 10SD DEMZTICHIGT 5 K5I & 202 i RS Ninnzo, BEREIEDERZFH
IOSD DEMZICE N TCEETH DL EEZ %,
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