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Retreat history of West Antarctic Ice Sheet after the last glacial maximum: A critical
review
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In the community of Antarctic paleoceanography, it has been long believed that the melting of West
Antarctic Ice Sheet (WAIS) started just after the last glacial maximum (LGM), and occurred mainly
in the deglaciation period (19-10 kyr BP), a timing of melting of Northern Hemisphere ice sheets
such as Laurentide Ice Sheet. In contrast, some geological/geochemical evidences especially from
Antarctic Continent have suggested that the melting occurred mainly in the Holocene and even in the
latest Holocene. These two contrasting views can be at least partly ascribed to the lack of robust
tools for the reconstruction of the ice sheet melting in the sedimentary record. Particularly,
chronological framework in the sediments has been a key issue. Our recent evidence with
compound-specific radiocarbon dating of the marine sediments suggested that the ice shelf edge in
the Ross Sea retreated as large as 400 km during the last 5000 years, confirming above view. In
this presentation, I critically review this problem, the timing of melting of WAIS after the LGM. I
stress that the importance of precise sediment chronologies for the Antarctic paleoceanography.
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Antarctic ice rises and rumples: Their properties and significance for ice-sheet dynamics
and evolution
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Development of a numerical ice-sheet/ice-shelf model IcIES
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Ice sheet model for Integrated Earth-system Studies (IcIES) has
been developed to simulate Greenland and Antarctic ice sheets as
well as paleo-climate studies of past Northern Hemisphere ice
sheets.

Experimental design for Marine Ice-Sheet and Ocean Model Intercomparison Projects
(MISOMIP) has been launched (Asay-Davis 2015, GMDD).

Marine Ice-Sheet Intercomparison Projects third phase (MISMIP+)

is one of the three subprojects of MISOMIP, which focuses on the

comparison among ‘stand-alone' ice-sheet/ice-shelf models.

Seven sensitiivy experiments are proposed: each of them is a

100-year (optionaly 900-year) transient simulation under

prescribed basal melting below ice shelf.

This study reports preliminary tests of MISMIP+ experiments using

TcIES.
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Antarctica and surrounding Southern Ocean are changing. Acceleration of ice mass loss and warming
of the coastal ocean in the West Antarctica are the problems of substantial impacts on the global
climate system. In the East Antarctica, which has been considered to be stable and attracted
relatively less attention, regional characteristics of interactions among climate subsystems have
been recently revealed and evidences of variations on various time scales from decades to
millennium have been accumulating. Off Wilks Land underneath the Totten Glacier Ice Shelf, whose
ice discharge is accelerating, a potential pathway of warm water access has been discovered
(Greenbaum et al., 2015). Along the East Antarctic coast, at the same time, sea ice formation and
subsequent brine rejection in polynyas, including Cape Darnley Polynya as the head ofthe list,
result in production of Dense Shelf Water and lead to the export of bottom water (Ohshima et al.,
2013; Kitade et al., 2014). In the Lutzow-holm Bay off Enderby Land, oceanic temperature
variability on decadal time scale was observed, and disintegration/stabilization of the landfast
ice and Shirase Glacier Tongue seem to have a quasi-periodicity of one to two decades. In the deep
past during the Pliocene when the surface temperature was higher by several degrees than that of
the present climate, geological evidence was found for the substantial disintegration of Ice Sheet
for the George V Land (Cook et al., 2013). Despite the growing awareness on the importance of
ice-ocean interaction and long-term variabilities off the East Antarctic Coast, quantitative
descriptions and understandings of the mechanisms are still insufficient. Given the global impact
of the coastal variability through the bottom water export, investigations of the mechanisms and
variabilities in the East Antarctica are indispensable.

As for the oceans and ice sheets, importance of repeated observations to describe their
variabilities and changes, even at an interval of two to three decades, was stressed at least as
early as IGY period. From 1976, year-round hydrographic observations have been conducted
occasionally in Lutzow-holm Bay by Japanese parties, which provides one of the longest
observational records. Together with the asset of long record of tide gauge near Syowa station,
Lutzow-holm Bay is the important monitoring site for the description of temporal variability.
However, a constant and sustained observation system is not yet established due to the logistic
difficulties of sea ice. Even the bathymetric information, which is essential in any discipline of
oceanography, is still insufficient. However, recent rapid progress in the techniques of remote
autonomous observation and satellite communication are beginning to change this situation. Hence,
under the project called ROBOTICA for the coming 9th six-year plan (2016-2023), we plan to utilize
state-of-the-art unmanned observations such as under-ice oceanographic, seafloor and cryospheric
observations using ROV/AUVs, geodetic network observations of ice/ocean motion and deformation
using GPS/ GNSS, and oceanographic observations using tethered and moored profiling observation
systems. Combinations with the conventional and robust observational techniques will enable us to
acquire the detailedenvironmental information both in time and space. Implementation of this
project can provide us a big step forward for realization of the dream of the sustained observation
system around Antarctica. Application of the remote observation techniques to the new horizons such
as Totten Glacier and Cape Darnley regions will enhance the understandings of the mechanisms of
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different ice-ocean interaction regimes.
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Role of Southern Ocean in glacial atmospheric C02 reduction
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In spite of increasing atmospheric CO, concentration, the warming rate of the global-mean surface
temperature slows down in the twenty-first century. Almost all of Coupled Model Intercomparison
Project phase5 (CMIP5) climate model simulations fail to reproduce this global warming hiatus.
Here, we discuss how the excess energy from top-of-atmosphere is stored in the ocean and quantify
the influence of the ocean heat uptake on the surface temperature anomaly. Our numerical
simulation, where wind stress anomaly in the equatorial Pacific Ocean is prescribed from reanalysis
data, suggests that subsurface warming in the Pacific Ocean takes place at the beginning phase of
global warming hiatus (1998-2002) as reported in a previous study. We newly clarify that this
subsurface anomaly is transported into the Southern Ocean at the latter phase of hiatus (after
2002), which leads to Southern Ocean heating acceleration below subsurface. The historical observed
data of ocean temperature also supports this scenario; warming trend of the Southern Ocean after
2002 is detected in data and its spatial pattern is consistent with our simulation. This result
provides us with a clear evidence that the deeper parts of the Southern Ocean has a critical role
in the post-2002 global warming hiatus.
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Temporal and spatial variability of the ACC, fronts and eddies in the Indian Sector of the
Southern Ocean derived from satellite radar altimetry
Temporal and spatial variability of the ACC, fronts and eddies in the Indian Sector of the
Southern Ocean derived from satellite radar altimetry
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In the Southern Ocean, the Antarctic Circumpolar Current (ACC) and fronts (e.g., Polar front) have
been detected by using in-situ data, satellite data and numerical simulation (e.g., Gille, 1994;
Belkin and Gordon, 1996; Feng et al. 2013). Except for numerical simulation, it is difficult to
obtain temporal evolution of the ACC and fronts. In this study, the temporal and spatial
variability of large-scale features such as the ACC and fronts are extracted from merged absolute
dynamic topography (MADT) distributed by CNES/AVISO. To decompose MADT into those features, 2-D FFT
and inverse FFT were applied. Results clearly show temporal variability of meandering of the ACC
and fronts, and geostrophic velocity field in relation to the ACC variability. Using our method,
mesoscale features without long-term trend was also derived, while the AVISO Sea level anomaly
contains long-term and nonlinear trend.
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A potential role of interannual sea ice variability in the Weddell Sea in the southern African
climate is investigated through data analysis and coupled general circulation model (CGCM)
experiments. The Weddell Sea ice undergoes a distinct interannual variability during the austral
summer when the southern African rainfall experiences most of its annual rainfall. The sea ice
concentration in the Weddell Sea shows a significantly negative correlation with the southern
African rainfall during the season. It is found that the low sea ice concentration anomalies in the
Weddell Sea are associated with anticyclonic circulation anomalies to the northeast in the South
Atlantic which facilitate more moisture advection from the southern Indian Ocean toward the
southern Africa. The composite analysis reveals that the low sea ice concentration anomalies in the
Weddell Sea may be attributed to the atmospheric forcing such as the increased solar radiation
related to the decreased albedo and the northwesterly wind anomalies. This low sea ice
concentration anomalies, in turn, act to cause the skin temperature warmer than normal and reduce
the meridional temperature gradient to the north. This is a favoring condition for sustaining the
anticyclonic circulation anomalies there by increasing the atmospheric stability. The observed
association between the sea ice concentration and atmospheric circulation anomalies is simulated in
the CGCM experiment, and the local sea-ice impact on the atmospheric circulation anomalies is also
demonstrated in a sensitivity experiment where the interannual sea surface temperature variability
in the tropical Pacific is suppressed by the model climatology. These model experiments suggest
that besides the remote influence by the tropical Pacific climate variability such as El Nif
o-Southern Oscillation, the sea ice variability in the Weddell Sea may contribute to the
atmospheric variability in the South Atlantic, which may be important for the southern African
climate.
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A coastal polynya is newly-forming thin sea-ice areas formed by divergent ice motion driven by
prevailing winds and/or ocean currents. In coastal polynyas, huge amounts of heat flux from the
ocean to the atmosphere occur because the heat insulation effect of sea-ice is greatly reduced in
the case of thin ice, and accordingly sea ice is formed actively. Dense water formed in Antarctic
coastal polynyas with the intense sea-ice production is a major source of Antarctic Bottom Water,
which is a key player in the global climate system.

In Antarctic coastal polynya areas, algorithms that detect the polynya areas and estimate the thin
ice thickness from passive microwave satellite (SSM/I or AMSR-E) data have been developed to
estimate the ice and dense water production. The spatial (grid) resolution of AMSR-E, which was
launched in May 2002 onboard NASA’s Aqua satellite, is four times higher than that of SSM/I in the
pixel density. This advantage of AMSR-E is critical for the monitoring of the coastal polynyas
because of their fairly small areal extent (i.e., from 10 to 100km at most). Although AMSR-E failed
in October 2011, AMSR2 (Advanced Microwave Scanning Radiometer 2), the successor to AMSR-E, was
launched in May 2012 onboard the GCOM-W (Shizuku) satellite. The spatial resolution of AMSR2 is
improved about 17% from AMSR-E (about 5 km at 89 GHz). In this study, we present a thin ice
thickness algorithm for AMSR2 data.

The thin ice algorithm has been developed based on a relationship between polarization ratios (PR)
of AMSR2 brightness temperatures (TBs) and thermal ice thickness, as in previous algorithms of
AMSR-E. We used AMSR2 TBs at 89 GHz and 36.5 GHz. The thermal ice thickness is based on heat flux
calculation using sea-ice surface temperatures derived from satellite thermal infrared images. As
the first step of the AMSR2 algorithm development, we used 14 clear-sky MODIS images acquired in
the Ross Ice Shelf polynya area. The AMSR2 PR is negatively correlated with the thermal ice
thickness. The AMSR2 PR vs. ice thickness relationship is similar to that of AMSR-E. We plan to
develop the AMSR2 algorithm also using clear-sky MODIS images acquired in other Antarctic coastal
polynya areas, such as the Ronne Ice Shelf and Cape Darnley polynyas.

F—O— R EEE. SBRERY Z47,. AMSR2
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In Antarctic coastal polynyas, high production of sea ice occurs due to huge heat loss to
atmosphere, resulting in the formation of dense water, precursor of Antarctic Bottom Water.
Detection of thin ice area and estimation of ice thickness are inevitable for the calculation of
sea-ice production. Several studies have developed algorithms for estimation of the thin ice
thickness from brightness temperature (TB) of satellite passive microwave sensor [e.g., Martin et
al., 2004; Nihashi and Ohshima, 2015]. In these algorithms, ice thickness of less than 20 cm is
empirically estimated by utilizing negative correlation between the ice thickness and a ratio of
the horizontally to vertically polarized TBs (PR).

Thin ice (polynya) areas are classified roughly into two types. One is frazil ice type: a mixture
of open water and grease ice/pancake areas. This type is formed under strong wind condition. The
other is nilas or thin consolidated ice type: nearly uniform thin ice covered area. This type is
formed under relatively calm condition. It has been speculated that difference in polynya type
causes reduced accuracy of the ice thickness algorithm because the two type polynyas likely show
quite different microwave characteristics. In this study, we examined the PR-thickness relationship
on these two types separately, and developed the thin ice algorithm discriminating the polynya
type.

We used 36 GHz and 89 GHz TBs data of Advanced Microwave Scanning Radiometer for EOS (AMSR-E, the
resolution of 12.5 and 6.25 km, respectively), MODerate resolution imaging Spectroradiometer
(MODIS, the resolution of 1 km) data and the Advanced Synthetic Aperture Radar (ASAR, the
resolution of 150 m) data, obtained from the major three polynya around the Antarctica (Ross Ice
Shelf polynya (RISP), Ronne Ice Shelf polynya (RONP) and Cape Darnley polynya (CDP)). We estimated
sea ice thickness for the AMSR-E footprint using MODIS and ERA-interim atmospheric data. After thin
ice areas are divided into the two types from the ASAR data, we examined the AMSR PR-MODIS ice
thickness relationship for each polynya type. The result shows the clear difference of PR-thickness
relationship between the two polynya types. The exponential fitted curves for frazil and nilas
types are similar to those of Martin et al. [2004] and Nihashi and Ohshima [2015], respectively.

We considered that the difference of PR-thickness relationship is caused by the presence or absence
of open water fraction. Because the ratio of open water in sea-ice region is largely reflected in
gradient ratio (GR) of 36 and 89 GHz vertically polarized TBs, the two types can be clearly
discriminated by the PR-GR plane. Based on these, we have developed a new thin ice algorithm in
which polynyas are classified into the two types by a quadratic discriminant method. Sea ice
thickness is estimated from the fitted exponential curve of PR-thickness relationship for each
polynya type. Using this algorithm, daily polynya type and ice thickness for the three polynyas
have been estimated during April-November in 2003-2010. Sea-ice production has been also estimated
by heat flux calculation using the ice thickness and ERA-interim atmospheric data.

It is found that the occurrence frequencies of the two polynya types are largely different among
the three polynyas. In the CDP, frazil type is more predominant, compared with other two polynyas.
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In previous algorithms, ice thickness was overestimated because the PR-thickness relationship is
similar to that of the nilas type. Therefore, sea-ice production in the CDP with high occurrence
frequency of frazil type is calculated to be about twice as that of previous studies.

F—O—F DARERY ZY KE. BKEES. AMSR-E
Keywords: coastal polynya, ice thickness, sea-ice production, AMSR-E
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To clarify the variations of carbonate system in the Southern Ocean, multi-ship observations and
line observation which closes ice edge were performed since JARE-51st (2009/10 austral summer)
on-board Icebreaker “SHIRASE” and T/V Umitaka-Maru of TUMSAT (Tokyo University of Marine Science
and Technology). Although seasonal changes of p(0, are attributed to thermodynamics and biological
activity , Analysis of DIC vertical profiles reveal that biological uptake and entrainment of
sub-surface water played major role and air-sea CO, exchange can contribute a little.
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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.

F—O—F BB, KK, BF
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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,

F—D—F 1 GIA. MRKK. BELF

Keywords: GIA, Antarctic ice sheet, Sea level rise
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RMAFT Y RFXICH TS FHEREDRE | BBRAKH-16- R HEERE
Summary of marine geological survey in the Indian sector of the Southern Ocean:
Preliminary reports of KH-16-1 cruise

“tE £, EBIKH-16-1 EMFEE—E
*Minoru Ikehara', Scientific Members of the KH-16-1 Cruise

1. BRXEFFIT7HREMELEY I —
1.Center for Advanced Marine Core Research, Kochi University

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,

F—O—REXFTYVREFEX. EEERE. BFNERE. KH-16-TE. TILA/ SR IVYSYRS
12
Keywords: Southern Ocean of the Indian sector, ACC, Multichannel seismic reflection survey, KH-16-1
cruise, Del Cano Rise, Conrad Rise
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ERKEConrad Rise (KH10-7)DBEMRBYIFRDC. Fe. POLZERIEEEN SEDSRIKALIED
BRI RBERENDEE

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

T EZ. L0 #E" SR F

*Naoyuki Shimode', Kosei E. Yamaguchi'?, Minoru Ikehara’

1. HIAZKLBRIEZATRMEZER. 2.NASA Astrobiology Institute. 3. EMKEEEITFHREMELZY
9_

1.Chemistry, Graduate School of Science, Toho University, 2.NASA Astrobiology Institute, 3.Center
for Advanced Marine Core Research, Kochi University, Japan

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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FL—2D - 5V Z 7 BIROEAENERECEBARICRIFIE
The impact of Drake and Tasmanian Passages on Antarctic regions and deep ocean temperature

“HER BA'. IS8 ZF. B XA
*Keita Uehara', Ayako Abe-Ouchi', Wing-Le Chan'

1 RRKEXSBFAFRR
1.AORI, the University of Tokyo

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,

F—O—F Bk FER. AR

Keywords: Passage, Cenozoic, Paleoclimate

©2016. Japan Geoscience Union. A1l Right Reserved. - MIS15-P@5 -



MIS15-P06 HAMERSER S EA2016EAS

KARET IV E AVWKKBFEE/ER E mIKRORZEYICRAY S HERER
Numerical experiments using ice sheet models on the ice-ocean inteaction and stability of
Antarctic Ice Sheet

ER BE . AR BTN Bk L8 B8R R A B
*Takashi Obase’, Ayako Abe-Ouchi'?, Fuyuki SAITO?, Kazuya Kusahara®’, Hiroyasu Hasumi'

1. RERKEXSEEMRRA. 2 BFARAREEE. 3.9 XV 7 KEEREMEEERLRMTEEY 5 —
1.Atmosphere and Ocean Research Institute, the University of Tokyo, 2.Japan Agency for Marine
Science and Technology, 3.Antarctic Climate and Ecosystems Cooperative Research Centre, University
of Tasmania, Hobert

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

Keywords: Antarctic Ice Sheet, Southern Ocean, Antarctic ice-ocean interaction, Ice shelf
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R T — I L —RY ZVI(CHTSEK - BFORBERA

Mooring measurement of sea ice and ocean in the Cape Darnley Polynya, Antarctica

*Fukamachi Yasushi'. &7k A#’. AB BE—HE. )\F Hih'. 1\ HBE'. BN B8 K % 4B X
& BE 7T

*Yasushi Fukamachi', Daisuke Simizu?, Kay I. Ohshima', Kazuya Ono', Yoshimasa Matsumura', Takeshi
Tamura’, Shigeru Aoki', Shuki Ushiio?, Gen Hashida’

1.46EEXRE. 2. BEIRMHZERT
1.Hokkaido University, 2.National Institute of Polar Research

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
Keywords: polynya, sea ice, mooring
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T—=5V L —EBKERICEDDETES DEE
The role of turbulent mixing in the modified Shelf Water overflows that produce Cape
Darnley Bottom Water

B KEE'. dbd TR KB B—ER. EE BB

*Daisuke Hirano', Yujiro Kitade?, Kay I. Ohshima’, Yasushi Fukamachi’®

1. B EARZERT. 2. REUEFRE. 3. AUEE XA E BRI
1.National Institute of Polar Research, 2.Tokyo University of Marine Science and Technology,
3.Institute of Low Temperature Science, Hokkaido University

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
Keywords: turbulent mixing, modified Shelf Water, Cape Darnley Bottom Water
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Z—X S T7ERBRDEBERKICHSITIE VX IEEREBKODEEM
Relative importance of bottom water originating from the Vincennes Bay Polynya on AABW in
the Australia-Antarctic Basin

b BIER. IBE BE'. B @ A K. BN B8 FE B KB B
*Yujiro Kitade', Keishi Shimada', Yu Shirai', Sigeru Aoki?, Takeshi Tamura®, Yasushi Fukamachi?, Kay
I. Ohshima’

1. REUBFXZEXZFEFRIZRAMMATRL 2. 0EE X HEERIFMTPA. 3. B BMtAZRR
1.Tokyo University of Marine Science and Technology, 2.Institute of Low Temperature Science,
Hokkaido University, 3.National Institute of Polar Research

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

Keywords: Antarctic Bottom Water, freshening, Australian-Antarctic Basin
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RMNEERERC ST SRHBERKDEED DRHEREIEME
Rapid and persistent freshening of Antarctic Bottom Water in the Australian-Antarctic
Basin

*IBH BE'. JbH MIER. B ST BA % KB B BN E&8° uE E@X°
*KEISHI SHIMADA', Yujiro Kitade', Kohei Mizobata', Shigeru Aoki?, Kay I. Ohshima’, Takeshi Tamura®,
Tsuneo Odate’

1.REBFXE. LAUBEXRAEERZHER. 3. B EIEAFHR
1.Tokyo university of marine science and technology, 2.Institute of Low Temperature Science,
Hokkaido University, 3.National Institute of Polar Research

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

Keywords: Antarctic Bottom Water, freshening, sea level rise

©2016. Japan Geoscience Union. A1l Right Reserved. - MIS15-P10 -



MIS15-P11 HAMERSER S EA2016EAS

7L T70— ~TERASTNIZEXFDRE
Southern Ocean eddies observed by Argo floats

B BEEE'

*Katsuro Katsumata'

1 EF RS
1.JAMSTEC

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,

F-O—F I BXFE B
Keywords: Southern Ocean, Eddy
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EXFLICH(TSELEARELE EDPOI
Interannual Variation of Surface Wind Field over the Southern Ocean and DPOI

AR HX'. BE R KE 85

*Masafumi Yagi', Kunio Kutsuwada', Mikio Naganobu’

1. REXZF A RIMEKERIEAMERL 2. ERKEEIRA

1.School of Geo-environmental Science, Tokai University, 2.NRIFSF/Fisheries Research Agency

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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