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A study on the meteorological condltlon associated with very deep rainfall in an open

ocean at the fringe of the SPCZ
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Cold surge and sea surface temperature cooling over the north part of the Pacific warr

pool
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Turbulent mixing and its impact on lower tropospheric moisture over tropical ocean
Turbulent mixing and its impact on lower tropospheric moisture over tropical ocean

BELLENGER, Hugd* ; KATSUMATA, Masaki' ; YONEYAMA, Kunio!
BELLENGER, Hugd* ; KATSUMATA, Masaki' ; YONEYAMA, Kunio'!

Turbulent mixing and its impact on lower tropospheric 1 moisture over tropical ocean
Turbulent mixing and its impact on lower tropospheric 1 moisture over tropical ocean

The variability of lower-tropospheric water vapor is a critical feature of the tropical climate. Among the processes that impact
moisture budget, the vertical transport by turbulent mixing is generally overlooked. Using observations from CINDY/DYNAMO
campaign, this is a first attempt to quantify it over the tropical ocean. Turbulent patches of size of O(100 m) are observed
in relation with large vertical gradients of specific humidity. Intense mixing is diagnosed within these intermittent patches.
Three approaches are used in order to diagnose the effect of this intermittent turbulence and reveal large uncertainties on tl
corresponding eddy diffusivity coefficient. The observed dry conditions are associated with steep moisture vertical gradient:
above the boundary layers. These steep gradients are potentially associated with moisture tendencies on the order of 0.5-!
kg~! day~! that could play a role in the recovery phase following a dry intrusion or during the preconditioning stage of an MJO.

F—7— R turbulent mixing, lower-tropospheric moisture, CINDY/DYNAMO, tropical oceanic region
Keywords: turbulent mixing, lower-tropospheric moisture, CINDY/DYNAMO, tropical oceanic region
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Seasonality of the subtropical high over the South Indian Ocean and its influence on th

low-level clouds
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'Research Center for Advanced Science and Technology, University of Tokyo

Over the South Indian Ocean, there is notable seasonality in the subtropical high. In summer the high resides over the easte
portion of the basin, while it strengthens in winter and shifts westward toward the seasonally-enhanced Agulhas storm-tracl
core. As revealed from our analysis, low-level thermal contrast between the Australian Continent and southeastern Indian Oces
is important for the formation of the high in summer, while eddy-feedback forcing due to the enhanced Agulhas storm-track
activity maintained by the strong SST gradient along the Agulhas Return Current is effective for the maintenance of the high in
winter. In winter a Rossby wave activity flux is convergent into the upper-tropospheric high from lower and higher latitudes.

The present study also investigates how the seasonality of the high can influence the formation of low-level clouds, which
are important for the Earth’s radiation budget. The MODIS satellite data reveal that stratocumulus clouds are dominant in
summer off the west coast of Australia, where near-surface cold advection and descending motion are enhanced in summer wi
the development of the subtropical high. In winter, low-level clouds form more extensively over the subtropical ocean than
in summer. To the north of the subtropical SST frontal zone, however, cumulus clouds rather than stratocumulus clouds ar
prevalent, owing to enhanced latent heat flux from the warm ocean under the trade winds, which is likely to induce "decoupling”.
Our analysis highlights the importance of the combined effect among the subtropical high, SST and its gradient in determining
the local properties of low-level clouds and their seasonality.

F—T— K Y AA Y VAL, P
Keywords: Mascarene High, Low-level clouds
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8easonal olnset of the Madden-Julian Oscillation and its relation to the southeastern Indie
cean cooling
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A Wake due to the Maldives in the eastward Wyrtki jet
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2014 aborted EI Nino and its predictability
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Interannual variability of SEC bifurcation and western boundary currents along the Mada-
gascar and the relation with ENSO

b 5@ b s e L
YAMAGAMI, Yoko '* ; TOZUKA, Tomoki
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I Department of Earth and Planetary Science, Graduate School of Science, The University of Tokyo

The South Equatorial Current (SEC) in the Indian Ocean bifurcates at the east coast of Madagascar into Northeast and Sout
east Madagascar Currents (NEMC and SEMC). In this study, the dynamical mechanism of the SEC bifurcation latitude (SBL),
NEMC, and SEMC variations associated with the basin-scale wind variation are investigated using observational data, reanalys
data and the outputs from an atmospheric general circulation model (AGCM). It is found that the interannual NEMC and SEMC
variations are dominated by the SEC variations rather than the SBL. Based on the Time-dependent Island Rule calculations, it
also found that the interannual anomalies of the SBL and the NEMC and SEMC transports are the responses to the meridion
interior transport, which in turn is a result of westward popagating Rossby waves fr#9I0E.

The SBL, NEMC, and SEMC have correlation with7i 3.4 index with 5-15 month lags, and the wind stress curl fields
around 80E-11C0E, 2(°S-10S have positive correlation with the # 3.4 index from the late 1990s to the 2000s. From an
analysis of AGCM sensitivity experiment, the wind stress curl anomalies arotdBDE, 25°S-13S may be because of the
Matsuno-Gill response to diabatic heating anomalies in the western Pacific, whereas those abuhtdan, 20°S-10°S may
be due to the sea surface temperature anomalies off the west coast of the Australia that tend to appear during ENSO events.

F—U— R A ¥ R, E/RETR, FEREEESR, Island Rule, ENSO
Keywords: Indian Ocean, South Equatorial Current, western boundary current, Island Rule, ENSO
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Wlntertlme meridional teleconnection associated with convective activity over the tropi-
cal Northwestern Pacific

BEEE (R Ty /N (8 L Ak L PR RS L R !
SEKIZAWA, Shlonl* : KOSAKA, Yu NAKAMURA Hisashi' ; NISHII, Kazuaki ; MIYASAKA, Takahumi!
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'Research Center for Advanced Science and Technology, University of Tokyo

Tropical climate variability and associated meridional teleconnections are major origins of seasonal predictability. Statistically,
it has been known that El Nino (La Nina) brings warmer (colder) winter to Japan, providing a basis for winter seasonal predic-
tions. However, few studies examined structure and mechanisms for that tropical-extratropical teleconnection. In this study
we investigate the remote influence of wintertime convective activity over the tropical Northwestern Pacific on the atmospheric
circulation in the extratropical Northern Hemisphere, by analyzing monthly observational data sets and an ensemble AMIP ex
periment for 1979-2012.

Convective activity over the tropical Northwestern Pacific is significantly correlated with El Nino-Southern Oscillation (ENSO),
and our regression analysis shows that enhanced (suppressed) convection around the Philippines is associated with cold (wal
winter around Japan, which is consistent with the empirical relationship of ENSO. However, ENSO explains only half of the
variance of the total convective activity around the Philippines, suggestive of a large contribution from atmospheric internal vari-
ability. We isolate the latter component by subtracting linear regression against an ENSO index from the observed anomalie
and as inter-member variability in the ensemble AMIP experiment. Circulation anomaly patterns differ considerably between
the ENSO-forced and internal components both in the observations and model, and the internal variability is more influential or
the wintertime East Asian weather. Our analysis thus suggests that the atmospheric internal variability around the Philippine
significantly limits the wintertime seasonal predictability in East Asia that arises from ENSO.

Keywords: ENSO, East Asian winter monsoon, seasonal predictability
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An AGCM study on precipitation anomalies associated with Ningaloo Nino
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TOZUKA, Tomoki'* ; KATAOKA, Takahito! ; YAMAGATA, Toshio?
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IThe University of Tokyo?Application Laboratory, JAMSTEC

Ningaloo Nino (Nina) is a recently identified climate mode associated with positive (negative) sea surface temperature (SST
anomalies off the west coast of Australia and wet (dry) anomalies in the northwestern part of Australia. However, previous studie:
could not isolate its influences based on statistical analyses of observational precipitation data, because the precipitation ov
Australia is also influenced by tropical climate modes such as El Nino/Southern Oscillation and the Indian Ocean Dipole. Baset
on a series of experiments with an atmospheric general circulation model, we have examined whether Ningaloo Nino/Nina alon
can induce precipitation anomalies. It is shown that even when SST is allowed to vary interannually only in the eastern Soutt
Indian Ocean and the monthly climatology of SST is imposed elsewhere, Ningaloo Nino (Nina) induces wet (dry) anomalies in
the northwestern part of Australia.

F—U— PR Z AN — s === g PG, kR, KAKIERET )V, TV =—= 3 /m/5HkE)
Keywords: Ningaloo Nino, Precipitation, Atmospheric General Circulation Model, EI Nino/Southern Oscillation
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Ningaloo Nino simulated in the CMIP5 models

AP E—BR 2 il 22N A !
KIDO, Shoichird* ; KATAOKA, Takahito! ; TOZUKA, Tomokit

HOURY
1The University of Tokyo

Ningaloo Nino (Nina) is a recently identified climate mode characterized by anomalously warm (cool) sea surface temperature
(SST) off the west coast of Australia and has strong impacts on precipitation over Western Australia and marine lives in the
coastal area. Using outputs from 12 coupled general circulation models (CGCMs), which participate in the Coupled Model
Intercomparison Project, phase 5 (CMIP5), ability of the models in simulating Ningaloo Nino/Nina is evaluated and causes of
their differences are examined. Although many models can successfully simulate the spatial pattern and seasonality of Ningalc
Nino/Nina realistically, its amplitude varies among the models. This inter-model difference is mainly explained by varying
strength of remote influences from El Nino/Southern Oscillation via oceanic wave propagation and atmospheric teleconnectior
Differences in the strength of local air-sea interaction called the coastal Bjerknes feedback also contribute to the inter-mode
difference. This study may provide new insight into understanding processes that determine the strength of Ningaloo Nino/Nina

F—T— R ZVH)I— s == g BiG, RKURER ST TV, BA > B, D)V=—= 3 /B4R, IRy —27 % & -
T4—FNRv 7

Keywords: Ningaloo Nino, Coupled general circulation model, Southern Indian Ocean, El Nino/Southern Oscillation, Coastal
Bjerknes feedback
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On the role of internal atmospheric processes in interannual equatorial variability
On the role of internal atmospheric processes in interannual equatorial variability

RICHTER, Ingd*
RICHTER, Ingd*

1JAMSTEC, APL
LJAMSTEC, APL

Major modes of tropical variability, such as El Nino-Southern Oscillation (ENSO), the Indian Ocean Dipole (IOD), or the
Atlantic zonal mode, have been found to arise from coupled air-sea interaction. An often invoked mechanism in this context is
the Bjerknes feedback, in which equatorial zonal winds respond to sea-surface temperature (SST) anomalies in such a way
to reinforce the original anomaly. Recent studies, however, have reexamined the role of coupled feedbacks and found that the
might be less important than previously thought. Here we examine the issue by focusing on equatorial surface winds, whicl
undoubtedly play an important role in driving oceanic variability in the equatorial region. We compare fully coupled general
circulation models (GCMs) from the Coupled Model Intercomparison Project Phase 5 (CMIP5) with an experiment in which
the atmospheric component is forced with the climatological seasonal cycle of SST. For the equatorial Atlantic, the analysis
reveals that surface wind variability decreases by only about 25% when climatological SSTs are prescribed. This suggests th
a large portion of equatorial Atlantic surface wind variability is due to internal atmospheric processes. In the equatorial Pacific
and Indian Ocean, on the other hand, surface wind variability reduces substantially when climatological SSTs are prescribec
indicating the importance of coupled feedbacks. Even there, however, the intrinsic atmospheric component can be quite larg
depending on the season and is subject to a large inter-model spread. Potential reasons for the model spread will be discusse

F—7— R: equatorial variability, ENSO, 10D, Atlantic Nino, predictability, surface winds
Keywords: equatorial variability, ENSO, 10D, Atlantic Nino, predictability, surface winds
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What interrupted the 2014 EI Nino? - A possible cause in the South Pacific Ocean
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VSRITSGMITZERT, 2 WETETFURFERRS, ° A UR ARSI
IMeteorological Research Institute, Japan Meteorological Agerdapan Agency for Marine-Earth Science and Technology,
3Atmosphere and Ocean Research Institute, The University of Tokyo

2014EDMIHH, FEDKGHEENC KB FHFHNE, 51 EHi BELRRICAKN G )V =—=—aMRETEZ T e Z2 Tl

TWED, ZOBGEMNETHKIRENEEL, TIV—Za ORERTHERE K> Tz, TOBKREENEDEL S
BT A TR H U TREZODIZHSNIC R > TWERWLD, KRS TET IV MIROC5.01IC X 51 > FF+ X b
TiE. 20134 11 AFIEDO THNC BV T T DImKIRADFEZ THIT 5 LI LTHED, TI)V=Z—Za WFET
ERNWCTEZRLT W, TOTHTr— A7 & EICEIERE 29200 U 7oA R, EFERHE L TO 2 KR TR E)
DENFNTLE S FEERDIRENSED T — ACHF S L TWi T EARBE N,

F—U—F: D)b=—= 3 - w5 IRE, TR, T 10 E R E)
Keywords: ENSO, Seasonal Prediction, Pacific Decadal Oscillation (PDO)
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NIMELNIC A S 5] 1) 08 ENSOIC 5 X % sU 8

Impact of super tropical volcanic eruptions on ENSO

ORI HETE 1 5 MR 500 % 5 A BIOK 2 I A
OHBA, Masamichi* ; SHIOGAMA, Hided” ; YOKOHATA, Tokuta® ; WATANABE, Masahirc

VR R BRI ARZET  ORSUIEBRE I, 2 ENT BB T BREREE Y 2 —, 3 B RKUTERE
Zeih

ICentral Research Institute of Electric Power Industry (CRIERIEnter for Global Environmental Research, National Institute
for Environmental Studies Atmosphere and Ocean Research Institute (AORI) The University of Tokyo

Btk B0 % 285m0 LIS Eh (Strong Volcanic Eruption: SVE I X D & 725 &% — K B O s 1)
&, BRI TEESRZEFESES L 2 BIC, KX - MIEFEIERGOZE 72/t U THEAL ~10 FRBROSURZENIC o2
BEILNTVWS, TIV=—=73 - #{/5ikE (ENSO & SVE OBRICET 2783, i ESNT—X DR TD
HERNC IEE > TV & DD, ITFEES Proxyh S0 E NziE 2 1000 N SNEE/KIET — 2 5. SVEETIC El Nino
WRETDHERDEEICEE ST ENREBENTVDS, TOANZXLCE LT, ST Cl s RS a7V
EHWT, SVEICHES 2R —FKk7x SSTOGHINH AR X 2R 27D S LI K> TEINino it E Nz c &
U7z (Dynamical Thermostat Mechanism LA LA 5, IO RERKGUHESE S €TV 2 W EER T, ¥ La
NinaDle T N2 HEEH D . 2 EEREI I OZEN ED X 512 ElNino ZFEE ST 203 2 K 0H > TWHEL,
F7z. ENSODKZZ{kIX El Nino & La Nina THWIERIMEZFF D728, ENSODMHHIC & > T SVE D&M (LT
5T EMNEZLND, T T TAMETIE, BHORKIEHEEEET V2T SVE Os#Efl - IEsii| SRz 1. SVEIC
PES R S E T IV D ENSOIC 5 2 250872514 % & £ &1, Z D ENSODNAI T B k172 iz,

F—U— FBERMIIME, ik, AV, Db =—=3 - m/7ikE)
Keywords: Super Volcanic Eruption, Sea surface temperature, Pacific Ocean, El Nino/Southern Oscillation
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ENHT AT H IRZZENIC K B HUBKIR (L D15 & i

Hiatus and accelerated global warming due to tropical Pacific natural variability

AN B T 2
KOSAKA, Yu ; XIE, Shang-ping

VRO E e R AR e e > 2 —, 2 U T A )V =T KT VT« TIARA T V) T AUEEWISET
LRCAST, University of TokyoZScripps Institution of Oceanography, UCSD

SAL YD E D S OREREEIISR EFH OB GHERIRIE(LDONA T A 2 X)) 1Tk LA GREDIRBE N T E 7.
FRAIGHEDWIZET, SURTET IV 7 FER B RN hn 2 TR AR T /KR 72 BRI JE R L sk ) I — 3 X 8 % Pacific
Ocean-Global AtmospheréPOGA) FERZ1T\, JTFEDINA TA 2 A Z 5T 19704 LI O RERE TSGR A ) 72 1
BAREL 0.971ET 2 BV THBI Uz, T ORSRIGBVACT-EEIC B 2 TEEIRD T —— = v iy /KRR e &
FEEHNC K 2 FHROMBIC X > THIEDNA TA ZAWMLZ > TWVW3B T L ERT.

WEZIRDIES &, REFHSIRBEE R EL LB XU HERBLTZ > T ER LU TER. AiZHE POGAEER
7 19 AR I Tl o TITW, iGEE] & BT AREEAE D 2785 A— X RV ERGUREEZEF OER 2 N2 HBLTT
HZMMEEL Tz, T DOEN POGATERIE 1870 LU DL BRI XURA B 2 tHE %40 0.96 T, X% D 1552 iHm %z
FHBER% 0.80 THEIT 5. RERGURALIE R Z FGHEFNC T 2005 & BV FEEE T OF 51 ifd % &, BV R
FEATNZ 1890F LD 5 1910FHE TORRERLOFERNTH D, 1910580 5 40 FERDH 1 KFEIAZ hE
U, 40FEMHEN D T0EMRAE E TOREMIADEZ RDIK T 2RSS, T0EREED S 90ERDHE 2 KR
HREDOWIR OFRZIE L7z, TS B ARHEEH O 5K E WIS DWW T, POGASEERITFHCET A > RiE - A
VR FAEACERE - AR TR Nz IS 2 b Em Z e 2 5. B ACEEHMEIREIC & 2 E O RERES b E ) 20 {H
WO E D ERBRETH SN, ZORFHHMOE SR ZE 150FEICHIh a0, 7z 19904 L% D& &) |l oD s kA )
3E 2 1504EM T B V. TNHDOEKT, SMHIEYEHDNA TA 2 ZEFiHIOTNFHITH S EFZ 5.

F—U— R BV RIS, TV =—= 3 - /5IRE), 5, SERGUR, EhR

Keywords: tropical PDO, ENSO, trade winds, global climate, teleconnections
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YT A O B KR 22 B B U 7o ki L o S| A O 4
Recent slowdown of upper tropospheric warming associated with the tropical SST vari-

ability

ST B 1 SRR R T VSR HE 2 O RAF 3 REH REE 4 KRR B 2
KAMAE, Youichi* ; SHIOGAMA, Hldeo1 WATANABE, Masahird ; ISHII, Masayosrﬁ ; UEDA, Hiroaki* ;
KIMOTO, Masahidé

U ENTEREEWEZEAT, 2 BRURSE RGBT, ® SIRMEZET, * IR A i ERBERE A Fe Rt

INat. Inst. for Environ. Studie3AORI, Univ. Tokyo,3Meteor. Res. InstLife and Environ. Sciences, Univ. Tsukuba

KEKIFHFHEEET IV (AOGCMs) 7Z W FEROSKEEBH FRIIC BV T, WSROI (1) BgmiE o
FE. @ MDEL L, DT OOFIRE— I WNEET 2 &V SRR R D, AOGCMsIX. flt 15 £E[E D EAT A
FEOSIE (TTUT) O ERZ, V4V Y 7El & R TRRFHMES 2 WA 5. TTUT ORSRZ(LOFRlE, Sz
74— RNy I RKURIEE, N R LR T + —H—EERO X 5 HBde KR, B RKESE 02tz Tl %
LTHEETH, EFEOBIH - E7IVEO TTUT ZEIDOAEEIE, AOGCMsZ AW T2 RER O KURZA L Tl DS 2
e 5 L TEELGHETH S,

WTEOBI E ET IO DEINEFNS 28, KAKEERET IV (AGCM) 1Bl E NiziEm/KiE (SST Z5 %
7 o7 IVEBIEE L . & SICERSEED S NAINEEHT S5 ZR N7 Y 2 T VIR [1] Z1T- Tz

CMIP5 D AOGCMsIZIFHED TTUT O FRZBARFML T3 —J7T. AGCM EETIZHHREN IV, B RELAR
BT HPYORTA L THEERE 1. SHUEUEFED ENSOITHIG U7 BT R D SSTENC K 26D TH S Z & hHb
hoize —J5T, Cwmwwmemmﬁﬁmg®sywﬁﬁﬁﬁ®um%ﬁﬁﬁégt%ahbfuw&w UKL
H SSTZEAFORNRIE TTUT DZEM3H. L ZHNNZ . CMIP5 AOGCMS T DINA 7 ADKIED Z2 3T %, b
@%%u\ﬁ¢®ﬁ%ﬂﬁﬁiﬁ®ﬂ(@ﬁm@m@k% PHEHRZINC K ZEDTH O, T OFIROEERMIE CMIP
WKCEBETINY I al—ya YOREEEMENC EEER LN EERL TS,

SE R
1. Kamae, Y., H. Shiogama, M. Watanabe, and M. Kimoto, 2014: Attributing the increase in Northern Hemisphere hot sum-
mers since the late 20th century. Geophys. Res. Lett., 41, 5192-5199, doi:10.1002/2014GL061062.

F—T— B, HERBZE), CMIP, 2 24 Y 7, MSU, /Kl
Keywords: tropospheric temperature, decadal variability, CMIP, radiosonde, MSU, sea surface temperature
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BT ACPEIC BT B 1920 DR 7 S HE
1920s tropical Pacific climate shift revisited

£ 7
TOKINAGA, Hiroki *

LU 2R3 S5 T
I'DPRI, Kyoto University

This study revisits the mid-1920s Pacific climate shift using a wide variety of historical climate data sets including sea surface
temperature (SST), nighttime marine air temperature, sea level pressure, and cloudiness. Overall the 1920s Pacific climate sk
is similar to the 1976/77 Pacific Decadal Oscillation shift from cold-to-warm phase, characterized by SST cooling over the North
Pacific and deepening of the Aleutian Low. On the other hand, patterns of the tropical Pacific SST change during the 1920
largely depend on SST data sets. HadISST1 shows no significant SST change in the equatorial Pacific. In contrast, COBE-SS’
exhibits a local maximum of SST warming in the central-to-eastern equatorial Pacific, resulting in a weakening of zonal SST
gradient. The latter pattern of SST change is more consistent with an observed weakening of the Walker circulation obtaine
from SLP observations. This result suggests that the 1920s climate shift actually happened not only over the North Pacific bt
also over the tropical Pacific, a feature not captured by conventional SST data sets. Simulated patterns of surface air temperatt
and SLP changes from AGCM experiments forced with COBE-SST2 and HadISST1 will also be discussed.
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N D HERSURETIC N T % 1 >~ FEND OB ORFEME
Possible influence of the Indian Ocean on decadal changes of the Pacific climate

SH IR B

MOCHIZUKI, Takashi* ; CHIKAMOTO, Yoshimitst?

U HEERTFERATERNE, 2 T AR

1Japan Agency for Marine-Earth Science and Technoltigwgjversity of Hawaii

We have explored possible influence of the Indian Ocean on decadal changes of the Pacific climate, by performing ensemble
of the so-called partial data assimilation experiments during the recent two decades. In these experiments, using an atmosphe
ocean coupled climate model, we have assimilated anomalies of ocean temperature and salinity only in a specific area (e.
the Indian Ocean, the equatorial Pacific Ocean, and so on) rather than in the global ocean. On decadal timescales, since 1
sea surface temperature (SST) in the equatorial Pacific largely controls the zonal winds over the maritime continent, the SS
variations in the Indian Ocean can be well reproduced even when assimilating the anomalies only in the Pacific Ocean. On th
other hand, the assimilation using a gridded analysis of the Indian Ocean hardly shows significant impacts on the equatoriz
Pacific SST variation probably due to the internal decadal fluctuation with large amplitudes. We have also performed a partia
data assimilation experiment using the detrended anomalies in the Indian Ocean, toward discussion focusing on decadal tren
(i.e., trends in ten years) which show a decadal-scale modulation rather than steady warming. The changes in the zonal winc
over the maritime continent associated with the Indian Ocean SST trends can modify the equatorial Pacific SST trends and the

impacts of the Indian Ocean are significantly large in some periods of the recent two decades.
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+$ﬁ1‘%@1ﬂﬁﬁ{ LIS X9 % PRI AT KL & KFIEER O 1= ]

The role of the western Pacific SSH and associated changes in horlzontal gyre circulatio
for the decadal phase shift

AN = R el 7 v AR o S 1 DA 1] | P = e | N
YAMANAKA, Goro '* ; NAKANO, Hideyuki' ; TSUJINO H|royuki : URAKAWA, Shogd ; SAKAMOTO, Kei'

LSBT

IMeteorological Research Institute

BOEE RIS B 2 KRR )L (STO DO TERIEZE) & Z AU BIE U 7 PEEACE AT O ig ik (SSH)
N DOV, RUEETIVHBEETILOY I 2 L— 3 VHEE (1965-2006F) Z W TNz, STCOEMZHZ
HEREEEN 72T TR EMOIE R LY RE2EATWAD T, HEBBRZENCENEZ Y TRTDIC LY REREL
TN Lize BT VIE. BIITR SN S K 51S, STCOHEIRZS) & Z U B U 72 B ACEEE D /KRR 2= 7% B L
T3, WEEEAEEDKIEIEX STCHTIWIFHICIFIERZE A D . STCHMMWIFICIZARA £ 55, PRI
D SSHDOZERI D E, THEEH DA XY ML U TERA B FHEZRT, B (1977-1987F) 1Zid. SSHIFZEDZERM/ S
2—NIMICHFEN S DT NZR U, I (B ARFEFREEEEE TV IERA GROARS NERLNS, BEAEE L
J& 500mOBUNZfEHTIC K B &, 1985FEEDBEHI DK EIZ. SSHIRZEIC B U 72 /K PIEER I K 2 M) & ik ogifbic
Ko THELTWVS, /. #H (1996-2006F) Tld SSHIFAIXIZIFFGILNFRTH O WFERICIERAN R 5N %, 1990
FERBLLIFOEIADFEICIT, HRE EORBOBIENF G LTS, AERISHT 2 HET T IV ORGSR
ICDWVWTEHERT 5o

F—T— N BT HERIRZEE), A PrEdi B b, A2, WK 258, e RTEERE 7V, midbENns

Keywords: tropical Pacific decadal variability, Pacific Subtropical Cells, phase shift, sea surface height variations, ocean gener:
circulation model, meridional heat transport
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i $5 A — 2 —ORFIZEBIRFIEIC & 5 B /)4
Classification of the tropical ocean based on time variation of surface parameters

A BREYD T PR A
SAKAMOTO, Risad* ; KUBOTA, Masahisa

R AR B A TSR

1School of marine science and technology, Tokai university

BV ORI 7 A 12 K 27— 2 HUSERIZ 201 2L 2 i L Tun% . Tropical Pacific Observing system2020(TPOS2020)
workshopl BT, Mk x2S OGN T S C L IZEBEAFHEDO—D & 5> TV 5, MiaNciE iz 72
A, BEIRIICE DN T 7 A ORIl EZ M L. I X M EIZ RN EENZ1T5 TR ETH S, 71
DEGEECEZ MR 5 72oicid, EDOMzEld Ul ED X 5 GBS 28NS 5 T LW REh 2 {02 9 %
BB, AT, 7 A OERGERLEZRETT 2 21, W BIRE 2 AR BTz 08 L. 2 FE U T O 28 H)
E BT O YIRS & ORFEEB O 2S5 L2 HNE Lz,

AWML TIE, RO HEIRERDKR, JEUE, RURZ oy s e U, @iz 1986-2010& L7z,
HL7z7—%+v M. Merged satellite and in situ data Global Daily Sea Surface Tempera#ffés/{ii) , The Modern-Era
Retrospective Analysis for Research and Applicatifig{, KxiLLiE) Th 5, HAR L IxD T — X ORFRIFG L L H A1,
ZERIRGE IS 1° X 2° ICHi— Lo AT, R e XSG e L Tob=—= aBI%, w3k, MIOHREIC
AHHU. &7 — 2 U TEYHBS O T 2 2T 572D 7 1 W2 —Zh T Tze T4 V2= Tt T—
2K U, 7T A2 —fgfi 7z O TR (300 N-30° S) ZRFHIZ S ORELIT 2ific n LT, &7 7 AZ—L M
G L OREMEZTIRB T2DIC, 8T T AZ—DEN RO IR & SYHEHSG OFaE & OMBIREZ RO Tz, i
BE L To)l=—= 3 BH5I<E NINO3 %, m /5 #ikE)IC 13 Sothern Oscillation index(SO¥. MJO fEE)IC & An all season
real time multivariate MJO index(Matthew et al,200&}H\ 7z,

X 1 3 fgmKiR & IS 5 7 5 A X — it ORGRZ R g, i OfER. E/KRICOH L TiE, mb=—=ak
HBEICNIE T % 7 T A2 — D ORERY & FREPEEAEED 7 5 A 22— C ORERFIA NINO3 & @ HB D27~ LTz,
D)= —Z a2 B 7 I A X =13 AV R EF—D 7 T A2 —IC, REWNHKTED 7 Z A 2 —I3 R LA —
DI AR—=ICHEENZ, — ., BURICB L Tl /V=—= g BSHBIRICAE T 5 7 9 A Z—Tid7% <. 10° N"20N,
10° S20 SORDOKFHIEHN SHIBICD TV S 7 T A% — F DRERS & NINO 3 & DB SR LTz, Kbt
M0 U T /KR O fRATT#E SR & [RTRR IS AR ER & FRERD 2 A1 D 77 5 A 2 — DRERSID NINO3 & Dt HEI D
fHZmRUlze MAIRENG TV = — = a G L KE-ARDBHRTHELD T, T)V=—= a GO ABEMZMI LT —
ZICHT %7 5 A 22— OFEFR7%Z T SOI & OMBIREUZ RO TAER. SOl EmWHHBDEZ /R L2 7 T A Z =13
NINO3 & EWWHHBDEZ R LTz 7 T A2 —L[A—Tbh > Tz,

MJO indexid #EKREE L & Bt AR EEOXRTEE 2/~ TR TH 5. MIO HIRE) D =LA # (30790H) Z 4k E Hid
T4 NE—TeF e T =2 U, 7T AZ— @izt &7 5 A2 —0OKRYIE MIO indexk DRI FREZ RS 7=
R, EH & RKUER Tld. WARBEELLD 7 Z A 2 — L BREFER IR B KUHREBIC KT 5 7 T A X —DRERYID
WHHBIDEZ R U e, HZKIRICH U T A > B & BV AT ERD 7 5 A 2 — 1 MJO index & i B2 7R U 7z,

AT HBT BT OFERICK D FHEH R RIZE OIS 5 7 T AZ—DNHEM R Te, TORRIF, ED
M Z2 MR BT X E D X S B R 2 BIHOR 2 & WS BIRi T, 7' A DEGEEE Z M % 72 DF A& MR
EEBIEAD FITOMBICBNT, BNBENFRLC 7 I A2 —ICET R, TN THLOYHESGEER S
NTOTYHHZOH LVBEREZ RS L TWASAREREH 2, 5. 7T AX— T OFERITKHE T D < YIBEy X 1 =
ALZRIAT 2837 A ORGERLEZE Z 28100, ThDSOBRIHICE T 2 YIS D A 1 = X LORROZICE
HELRBEA9,

F—T— R B, AN T 1 ENSO, Yy T« PV 7 VARE)
Keywords: Tropical Ocean, buoy observation, ENSO, Madden-Julian Oscillation
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N AR KR EBIC 3500 % 78NV 77 LA Y — [E DREFZL )

Interannual variations of barrier layer thickness at the eastern part of the western Pacifi
warm pool

LT o 1 A2A A L R
YAMAGUCHI, Ryohei'* ; SUGIMOTO, Shusakl; SUGA, Toshid

LA R EBEER A SR
!Graduate School of Science, Tohoku University

This study investigated interannual variations of barrier layer thickness at the eastern part of the western Pacific warm poc
(165E-180, 5S-2N) from 2005 to 2013 using Grid Point Value of the Monthly Objective Analysis using the Argo data (MOAA
GPV: Hosoda et al. 2008) and Argo float profile data. Several previous observational studies showed that thick barrier layers il
the western Pacific warm pool are correlated with eastward displacement of warm pool associated with El Nino (e.g. Maes e
al. 2006; Bosc et al. 2009). However, interestingly, although 2012/13 was non-El Nino year, we found anomalous thick barrier
layers occurring at the eastern part of warm pool in these years.

To document this anomalous thick barrier layers in detail, we also used Argo float profiles. The analysis indicated that,
in agreement with previous studies, thick barrier layers in El Nino year (2006/7, 2009/10) are generated with strong surface
freshening. On the other hand, the 2012/13s thick barrier layers are accompanied not by surface freshening but by relatively hig
salinity near their bottom (90-110dbar). The high salinity is due to the northward expansion of high salinity water originated
in the South Pacific. It is hypothesized that strengthening of salinity stratification beneath the mixed layer associated with the
stronger advection of the South Pacific water contributes to formation/maintenance of thick barrier layers.

From the above results, it is suggested that not only surface freshening associated with El Nino but also subsurface stratificatic
under the influence of the South Pacific water is important for interannual variations of barrier layer thickness at the eastern pa
of the western Pacific warm pool.

F—T— RNV T LA v —, BT KIR, #RE4F25H), Argo
Keywords: Barrier layer, Western Pacific warm pool, Interannual variations, Argo
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HERNEADSERY A N> M BE U 7o LRI 5235 O & T OREFEZT)
Anomalous Weather Patterns in Relation to Heavy Precipitation Events in Japan durin

the Baiu season

REE MesiE s e B L B K 1 S R L S S
OHBA, Masamichi* ; KADOKURA, Shinji' ; NOHARA, Daisuke ; TOYODA, Yasushi ; YOSHIDA, Yoshikatst

LR
LCentral Research Institute of Electric Power Industry (CRIEPI)

WFZE A MEICE T T 2 HARIBOBETX R 2R 2720, NNEZ—VRnHTFEO—ETh % THCHEM b~y
T BEAT S Ko T, BEDHAARBORRKESGICEEE L 725802 — Y O HEITH L Hic, ZoZ& kg mn %z
T UTze o BICIIHSIEN. RUE &Y. B - mEALE O JRA-BSHENT T — X B Wz, HAEBEZOSMN & BHHE
@@wﬁ%N&—y%m&Lk&C6\%ﬁi&k Bl ENGSS R — VB RIR D T L b e, Fh. fiRkist
SR 544 (195872011F) ICHBWT. SO R & U TOREE S X — v OREREIC EHZTN R SNz,

F—U—F: AL~ Y 7 MW, MikEK, SRS, TV =—= 3 - mIRE)
Keywords: Self-organizing maps, Baiu, Extreme rainfall, Climate variability, EI Nino/Southern Oscillation
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