MIS15-P01 HAMERSER S EA2016EAS

REIE 7> B MR 55 & X HA RS R s &R B 55 TXHA6 VA EiE
Integrated multidisciplinary study in Antarctica and next six-year Japanese Antarctic
Research Project phase IX
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The changes in the Antarctic ice sheet and the Southern Ocean most likely indicate the precursor
and driving force of the global environmental changes, and these changes are essential for future
projection of the Earth system. The six-year Japanese Antarctic Research Project phase IX centered
on main scientific theme of “Investigation of changes in the Earth system from Antarctica” will be
commenced from 2016/2017 austral summer season with the three subthemes. The three subthemes are
followings, “Investigation of the whole global atmospheric system through precise observation of
the Antarctic atmosphere”, “Investigation of the interaction of atmosphere, ice sheets, sea ice,
and ocean from integrated research in areas bordering ice sheets and sea ice” and “Reconstruction
of the Antarctic paleoclimate to elucidate changes in the Earth system.” Integrated
multidisciplinary study are required to promote these subthemes under the main scientific theme in
order to elucidate changes in the Antarctic subsystem and its effect to the Earth system.
Especially, multidisciplinary study is key to understand the interactions around the boundary
between ice sheet and ocean, namely ice shelf and sea ice areas, in the context of the Southern
Ocean and the Antarctic ice sheet, which correspond to the second subtheme.

We will present the outline of the six-year Japanese Antarctic Research Project phase IX briefly
and the necessity of integrated multidisciplinary study in Antarctica is discussed.
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Interaction of the solid Earth and the Antarctic ice sheet
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EEROKARIE. MKEFROEFRERREEL CEERNRIEZES & BE(ICAR L. SRRE PRI RE R HEK
JRTLDBREBRTHD. UHNULEMRS, ERNSEMINTUVSMEEMN - hEZNHEE. BIMERIvE
EEFN - BEST 5 ICED CKRZEHOMET(E. KEREICH T BEUAMEROKEMEGE (Glacial
Isostatic Adjustment: GIA) DAHEEMUMRKEL . CIAOFEENDC L3, BRBROREEFEN—DOL

D TWBD. —7. GIAIZ. HEKABDOIHEMMIBEZE D CHDEBELBEHRES I TINDIENDTH D, KK
ZECNT SEAIERDL XNV & LU TCIADEEZHANICHS C & (d. HERORBEEDMEICEOTE
SELERET D, COXDICCIAZF—D— R & UTZEIFMER EOKROIBEMERDOMSEE. RIBEZEHFRIE
VWO TeREFEICERUCHBERRE EE(C. HIKDFEBEDRIT L U)o R CRIZNLERD S € EEL
MET—VTHD.

AR TlE. GIAETILEHRT Sith £ 7 — 5 (CZ U VVEREROD AIRE LithithiEl v il © O L &6 7 Az it B 3R
BERIEE, BRIEM COSRBELSLR(Satellite Laser Ranging)XPVLBI (Very Long Baseline
Interferometer)’k & MFEFRAIMESR. KEEMREBE TOROV (Remotely operated Vehicle)*®AUV (Autonomous
Underwater Vehicle)k EFiAMEED ANCEA. KEMOBEREEICRONSBEIVETICINR. &2
TP ETIVETREE DEEIC KD, GIA ([CHESEEMIKDILECLEKEZFEHATIEEEIL. Ch
S5NTF—IZNATECETERELCIATT IILEBRL .. RICKHALRE O K ARRRRE B ACHIEKPIEB O Kt
ZRAT D, Tle. TOERE LT, BEH+AFEDOEENEKKREEL NDETORKDEIRKNRIELZ T
EFILOBEALZBIEL TL S, KBETE. MARAEOBMECDVTHET 3,
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Summary of marine geological survey in the Indian sector of the Southern Ocean:
Preliminary reports of KH-16-1 cruise
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BAFT Y RFEXICHEVT. BRAZ BV SEFIERRIZHEEEE (KH-16-1) 2L, TILAJSTIH
KUOOVSYRSAXICHEVT. KD | ODPIEHIZBIELEY 1 Y —R1 (REEMERE) &

T2l BEDHBICEVWTIYSY RSTITHSHIC LUIEBEBREREO T+ X kD1 —J
(Oiwane et al., 2014) B\, FILAJ S XOBETICHHEHICERHSNDCENBESHEL DTz, CNITE
EOBEBERAR (DFis) NAEBENICEIEBEL TUOel L EREBT 5,
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Transitions of redox state and nutrient status in the Southern Ocean since the last
glacial: Evidence from speciation analyses of C, Fe, and P in sediments at the Conrad Rise
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EIEEGE (Antarctic Cryosphere) &Y BAEL. EKBENRIRY X T LEFH ICEBLEIERIZL
T&le. BADEXFIE. ®BRER - E-20O0T «JU (HNLC: high-nutrient, low-chlorophyll) giEie LT
MoNTHD., JUPHLEEDHEDHIRRERC K > TEREMEENFIHINTL D, BEDEKXF

(. FABLER~RAET TOBEHRBYOERNS. RIEOKENSTHME(CEIT, (DI EEHERYI) &
TTHEREN SEBINTRIBACEZEL U CERRISNTU S, ULHLEMRS, HIFOEFDELETIKE®
RBIGREDELDRBIFEAEEATLELL,

AAETE. ABEESEOBREROD—DTHIEKH. KB-BKEY DI THRBREILT S EICRET
SKOBCRTIREDZELICER LT, BROEMEECRBIERKENR(LEY Y - BROCFERFHE

8 - HRYTOBKRER ((, )ENSHINIL. IBKIcLIERBREMNOBESDEREBRIRORE
BENAERNSERS CcEBRE LT,

FRHIEAFE T > RIFEXDConrad Rise T20104 (CEREXS NITIEREY) 1 77C0R-1bPC. 3758l E ALz, U V(T
Ruttenberg (1992) DSEDEXEZEMR UIETFEICK D REMEY ¥ (P,). SKESREY Y (P). BE7/IR5 7
REEUY (P) BBV Y (P,). BHEEU>Y (P, ). DSTREICHEL. #k(FPoulton et al. (2005)(c
KDL Feys Fe e Fe, Fe DMEREICHE LT, BRKEDE L RERNAERSERRZEF I 7 HEEH
REVH—OEA-irMSERVWTRIEL 2.

KEENS DFABERIP, DEERE. BEKHEOHNHEKELDES<. TNENTIITO.004

wt.%. 0.002 wt.%Tdhr Dz, 6°C, fElF. BIKHERPKALD BB/, TNZNFTIIT-23.63 & -21.73 &
THolte CNSDIBRIT. EKNEILKIAC I 77EREUME R Tdr SConrad Rise (FE#ES4.2°) T TREL TL\C
CEETEY 3, RICKETHETHIEBRIBECERT SEFIMNEFEL 2. BKICK > TR BFH
BEFANHIRSNTBETFOAFEREENED L. ETHEHBRIBEERLIZEEXIS5NS, T5(C. P,

. Fe, FEEDIERDEDIE L (3. REKHOMICEBNEEBILTRY B > TUECEETIET B,
BRIEOKHAN S RN DBBHAICH/ZSFKHA (Deglacial period) Tld. FHMICBTIB(cONTC Bl
LI B, HIRRBIETROPOEFEE L e . Fe,  DEEEFBHCBALLETED Uiz, ChlF. MK
DORREHIEM U TREBEFIEGMEA L. ERICATFREOHIGEEML CRRCEERLRRBICRI L. &
BILMEBNEX LEBYIBEMBES Nz, EEXSND, COBEHRROEISDIBMSKELDEE

H. EBEERAOEFICERL TS EEX SN S,

ARHRICEL D RICKHATE. BKOEFENETHIEBRBE R UIEA RBIEMEDERICKD. B
HLBE(ET RV R ERC O TUVZETREIND, BKEATIE. BEBILOERECBEBRERTOR T (C L 3A7FH
ROMHEIERRN. VY - ROFERNGFEEE - BEYEAEEORELLICRRENTU R, CNS5DEZEED

(& BFORLETRECRBIEREER/TI S LTHRALENTHBIEERX S,
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The impact of Drake and Tasmanian Passages on Antarctic regions and deep ocean temperature
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FERICH OV THIEREKRDEE UK VBIRTIRIBA S KKDFEET 2EALREANZLL TSz, HiIEAT
BICKELRMREERILE STNBE/MBRTE. RLU—TMBIR S XV Z 77381k E Bl ERT A2 S MR
BWCINIZLIEC EMREZSNTH D (Kennett, 1977). ZNSOBEIRERR U EEBAEHOMZET IV TITD
NTULS(Sijp and England, 2004, 2011, Zhang et al., 2010), & 5(THBIRZ(TTHEL KEEEBEZ X o
TETONTULS(Sijp et al., 2014, Lunt et al., 2015), F/ECOLEBEEHERER DBV T A —T VT
EEZZXS5NTL S (Hansen et al., 2013), REOSURZELICT L T KEERBPLCO2BELED T4 -2V
REDEESTS LMDV TIE+DICEBBEINTUEL,, CNSDETHEACTIEIAERBPL02EE(CINXE
BOKRDBER|OFRENERLD ., BIREHFIBOEBEOLENOARSTIELEALTULDIEEXSNS,

AT TIE. RURETILMIROCZE AV T, EKKRZE BV CHZEEBNEWMBSIC DV TI2EBEZZELT

B RU—OBIRE S IV Z 7 BIRE FEF TR D FEIKEB X THE L. BFEEROZCACEMIZOSAT - SSTIG
BIEDVWTHARE, REMFEEBRELERLUTCRL—0 - SRV Z7HEIRERCZIKIIC(E. MmEERRMNE L
DEXFCHBUVILHFAFNEC. MRS OEFEREXMNEINL CTRIMESAT - EBXFSSTRAER Uz, EBKEE
SBIREASE P (02EEMIBINTIRIFEAERILE T, MBKREBNIVERTCAST K LEIB3BREL >R, K
MEDBERNSRL—D - 9 IV ZT7EIEZR U EROBERIZECERBACEDICE FC02EE KL DEERKKDEHE
[EXDKELEEINDICENRINC,
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Numerical experiments using ice sheet models on the ice-ocean inteaction and stability of
Antarctic Ice Sheet
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BIRROKER(C & (T DK ZEE U TTKR EBFOMEERAE. [MRLEBKEZIEEIT S L CEBIEBCHD. M
KR ZEZET B SKRABOBRE U T, JLHEBOKKRZEIC X SEKELRICKBZFNDIBME ZDRE
(Ritz et al., 2001; Goelzer et al., 2016). BKELR(C K SHKEEDBLEEEE DOIEN (Huybrechts
2002; Pollard and Deconto 2009). & KX UUKKREEKNEXFOREE DLHTEREBOKEEH(IFRET
KRR E IR T D& L\ S & (Golledge et al., 2014)MULDNTU\ D, HPKEERER(CX U TEBELHRK
FEONKERIE. KEHLEOEKEEICIDKRBERRSDHIC. KEHKIDHEVOBEAEFDKERERLESDC
EMREINTZM(Obase et al., submitted). CNFTTOKEKET Y VIRETIEFEFOKEREMFO>TULEZ
. XKREBFEEDHEERDYIBEORBENRA+RE ot TN, MBEOBEEEFETILERIZE
TIVCKBDRBOERE DN\ D T [URE(LS KUBEAKFEAD KKK & K E e & ORBRKZE AN
T KEREFTIVCANDELTEDS C ENAIREEHKERRMBEDEREZKHDINEEHT 5, B LU HKER
BEEORNEAL. KE-SABLRITTOKE-HKESTTIVE BOEHESER(ICK > T, HXEERBROEREZR{L
EBKEZAGICNT SKR-HPKDIRDEVOYIERIGZ AN D, BEERT OB AR EREZ - DRRE
e UTERL TBEMEADEKFEHERBFCHANR. KEKBED LS VMENREEREEEN(CEIET B,

F—U— b BEEEKR. BEAE. MIERKKEFEEEA. X
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Mooring measurement of sea ice and ocean in the Cape Darnley Polynya, Antarctica
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Recent remote-sensing, hydrographic and mooring studies have shown that the Cape Darnley Polynya
located northwest of the Amery Ice Shelf is an active formation region of Antarctic Bottom Water
(Ohshima, Fukamachi and Williams et al., 2013). To reveal production of sea ice and high salinity
shelf water, total of five moorings were deployed between 2010 to 2015 by the Japanese Antarctic
Research Expedition over the continental shelf within the Cape Darnley Polynya. The experiment
yielded sea-ice thickness data for the first time in the Antarctic coastal polynyas as well as
velocity and water property data. The water property data revealed high salinity shelf water
associated with sea-ice production in the polynya.

F—O—RIRUZY, EBK FER
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The role of turbulent mixing in the modified Shelf Water overflows that produce Cape
Darnley Bottom Water
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The mixing process associated with modified Shelf Water (mSW) overflows that eventually mix to form
Cape Darnley Bottom Water (CDBW) was investigated by hydrographic and microstructure observations
off the Cape Darnley Polynya (CDP), East Antarctica, in January 2009. Closely spaced microstructure
observations revealed that mSW properties varied considerably within a distance of ~4 km across the
shelf edge. Near the bottom, the rate of turbulent kinetic energy dissipation was enhanced to
values greater than 107 W kg4, and the vertical scale of the bottom boundary layer (BBL) was on
the order of 10 m. The observed BBL around the shelf edge was characterized by strong vertical
mixing with turbulent eddy diffusivities of ~0(10°-107%) m’ s'. A geostrophically balanced density
current, which resulted from the presence of mSW over the continental shelf, is considered the
primary energy source for the turbulent mixing in the BBL. This turbulent mixing transforms the
overflowing mSW through mixing with ambient water masses, specifically with the overlying modified
Circumpolar Deep Water. The BBL is also thought to partly contribute to the gradual descent of mSW
down the continental slope through bottom Ekman transport. We conclude that turbulent mixing,
primarily caused by a density current, plays an important role in CDBW formation, by modifying the
mSW overflowing from the CDP.

F—O—REREE. EEREMNK T-TFI UL —ERBK
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Relative importance of bottom water originating from the Vincennes Bay Polynya on AABW in
the Australia-Antarctic Basin
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Antarctic Bottom Water (AABW) is the densest water in the ocean and globally significant.
Historically there have been three well-known source regions in the Weddell and Ross Seas, and off
Adélie Land. One-year moorings in 2013-14 at 3200m and 3400m depths on the eastern slope of ridge
at the north of Vincennes Bay reveal the property of the AABW originating from the Vincennes Bay
Polynya (hereinafter VBBW). The VBBW had a thickness of 300m at least and reached at the bottom of
3400m depth. Observational result obtained from 2011 to 2016 have shown that the water property of
AABW off Vincennes Bay was mainly influenced by Australian-Antarctic Basin AABW (AA-AABW), which is
the mixed water of Ross Sea Bottom Water (RSBW) and Adélie Land Bottom Water (ADLBW), and the VBBW
were distributed over them. Long-term water mass changes during 1994-2015 have been examined and
significant freshening trends of AA-AABW were detected along 110E. This change of water property
was considered to increase relative impact of the VBBW on the AABW in the Australian-Antarctic
Basin.

F—OU—F EEEREX. BFt. -5V 7ERER
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Rapid and persistent freshening of Antarctic Bottom Water in the Australian-Antarctic
Basin
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01T EFELIEEG L CULB110°ELDCTDFT—F ZE AL T, RNEIEEEDR - BE(CH (TS RIAZEZAN

lZo T—=HRONELFEBER/SN TS D, 2000FRAEICREINICCDBRICH T SEBERBKDERED

LIS (CEITL TL S C EAERI NI, BIRDMEIBEICAN D TLKDBEE(ICEO>THD (AI5HLL

AHAAEFEBRERKEEBIEMENERE) « mREBKOERIFOAETORKEHEEDEMICERI 3 &

EX5N3,

Fre. BEMUITRAEIREDIEMICL > TBEANRERELTVWS CEETRERT B, AKEIEEDENICLSHE

HEFZERBEE 23, 201M1EFELETIF2005FDNEHMBICHCS~13.5 m(TIBML TUL\Z, CNlEBAE
ORELFEOFS(11.0 m)EAFTH D EONTR. BElE CTIEIRKHGEDIEMNOTSNEE LEDTEL
BRELDCEDEIRT NS,

F—O—R  EREEK. BFML. BEHLE
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Southern Ocean eddies observed by Argo floats
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BEXFEREAT ICRANSERRADBRTH SEBREREEDKEFIEFEELLEV, TEDEEAFLEICE
RADOENDRCK > THRHTN I KBREEBSMERIFEETF. ARICKD IOV VEX CMEERALERH
RESNBIAY T —)UBHIEIEZEEIES, EREOBOENITEESEST — I ICLDIRENERCR
SNTEEN. CCHEIZ 227 +0OBAICL>TEMLTCEE@EAFEOZIIL I T7O0- &AW ZHE
(1000 m 3R (CH(FTBBOBAUNTEECEL > TSl CNSDBEEHIBEER & BEMFEOREERNAZTO)
BAORICBEILL TV, NS FRORY LXRY ~ ] TEARICK > TEAS NIRRT EBENEBEC
BAHND TMRLCEEINGL D, BEABEARZREERNAB X DD EHLME ORERXNS DL EYIEN(CEEL
BRAER NS,
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Interannual Variation of Surface Wind Field over the Southern Ocean and DPOI
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IR A e BN D B @R F(E. KEEICHH(FoNT . &R HM(CHERZE ED 9 3 rEiREmER & O DUVFEN
NEHET . FICRERARIE. AHNSEABANRENSEBEAERZ R E. RERSEBARERZLCHAD TH
BEAANDRNICEETHDCEMBRINTUSD, ARKFLICHITIELASERE U THE¥ERKRKE—R
(Southern Annular Mode:SAM), EfEiREN(Antarctic Oscillation :AAQ), K5ERIK/(S — >/ (Pacific South
American:PSA)BMHISNTULD, CN5 EIRARDIREE & DEIRP. BEAREZED BEHA CRABM(ICR < {FHER
FOREZ M SBEILN. BREOREZLICEELFEEZS X3 EMERINTLIS(Boyd and Roberts,
1993), FATHAEICHFUVT. RL—DUBIEEECHTBIMHIIT —ILORAERZEHERE U TEATNE
DPOI(Drake Passage Oscillation Index)(d. R L —ZOBIEENIDICH(FTDIEMEREC LEBFDELLEICE
RLTLBCENS, BEREEBBRORS —BF - £RBRINOKURZEEHIERELDB I EMNBRINTE
(Naganobu et al.,1999,2008,2014),

AR T(E. DPOIMREAFOAILE S EEICH T B LRAZESHZERMLUTLWSONEEIT S EElC. BE
R7—5ERAVTE#T IZEHOFERFUETAND, ZNSOBRNS. EROMAKRTERINTLZESH
IR —(ARD) EDFFEDEVZERAS M L. BERKFLICH TS B LRIBOREIT —IVEEOFEEET
Do

FAXFLEICH T EIXENELZE/\S—VERE T Sz0(C. REARICERBRINBEREE(EOF)ErET oI
R. FAEREFEIT—F (F5%27.6%) OERERIANFEFCO S —DOREENEMEICH SN, HAARIZER
EBOBAKEFLIUZ, FIE—RDIXI7EAIEDHEBIEEMEE0.74)ZRLCEh D BXFLEH
(TRIRRNLEAKRRICEBEIT S EERSND, RICEAREFE2E—F (F53%15.4%) DOSIREEK(EKAAE
A YRFEOS—DOREREMEICH SN, BIE—RICHUSEE (FBRAER)ICEET D, COXIT
EDPOI & DHERSI30.62- SHEEZ R L. ZOSIRIEBHAIPOINERFICXTIE T D ENS. DPOIICEED(TS
N3ZHFHEEXOSND, UELD. DPOITIEZEIEI NI ZEHIHEAREFFE2E— R RSN TR EET
BEEXONDIM. TOAAZILNMBEETEIEL . BHKICHFTDIRKEFEEERDERBDIZOHICSHEER
BOMENRD B,

F—DO—F ! {®FAHA. DPOI. AACI. EFEZEE). AVEBFHEEIEA

Keywords: Westerly Wind, DPOI, AAOI, Interannual Variation, Air-Sea interaction
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