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Integrated multidisciplinary study on change in the Southern Ocean and the Antarctic ice
sheet
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Reconstruction of the East Antarctic ice sheet variability during the last 3 Ma and glacial
dynamism in the warm world
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Reconstructing past variability of the Antarctic ice sheets is essential to understand their stability and to anticipate their con:
tribution to sea level change as a result of future climate change in a high-CO2 world. Recent studies have reported a significal
decrease in thickness of the East Antarctic Ice Sheet (EAIS) during the last several million years. However, the geographice
extent of this decrease and subsequent isostatic rebound remain uncertain and a topic of debate. Recently, we reconstructed m
nitude and timing of ice sheet retreat at the central part of the Sor Rondane Mountains in Dronning Maud Land, East Antarctica
based on detailed geomorphological survey, cosmogenic exposure dating, and glacial isostatic adjustment modeling (GIA). Thre
distinct deglaciation phases are identified in this area during the Quaternary and the ice sheet thinning is estimated to be at lee
500 m during the Pleistocene. Although this is the first attempt to estimate the absolute thickness of the EAIS thinning during the
Quaternary with GIA modeling, local effects, such as regional ice flow and damming, to the ice sheet thickness reconstructior
remain unclear. Here, we propose that a new expedition plan for the Japanese Antarctic Research Expedition (JARE) phase
program (2015 - 2020 austral summer seasons) for providing a better constraint for the EAIS thickness reconstruction during th
last 3 Ma. In this plan, we are going to carry out expeditions in the Belgica and Yamato Mountains. This will contribute further
understanding of the glacial dynamism of the EAIS in the warm world and interaction with the reorganization of the Southern
Ocean circulation through the moisture transport from the Southern Ocean to the interior.
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e LTHIBNTWVS, MAE RICHIT 2RENTRK - RS L UTHPEERIRE— F (Southern Annular Mode;
SAM). mtdiRE) (Antarctic Oscillation Index;AAQ) & ¢ (Antarctic circumpolar wave; ACWHI#7E L (Rogers and
vanLoon,1982; Thompson and Wallace,2000; White and Peterson, LBEB)EDRTHC BIR S % & & &I, TFEBEAE LT
DARPEE DRI PO EIMEDER A ICE R R 52 % T LRI N TV % (Aoki,2002;Gong and Wang,1999;
Marshall, 2003; Naganobu et al., 2014; IPCC, 2001, 2007, 20%3)c. mitfazEEME §25F > F 3 74+ 7 I OER
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FIZHBT B HI R 7 — )L ORIERZ e & U T8 A X Tz DPOI(Drake Passage Oscillation IndéR)R L— 2 #gilge )53
BT BB RS FEEEOELZEFNCERL TWVWD T MR N TV (Naganobu et al., 19991 #%,2008), %
Too R L—27 g 5k d 25 RN A > RPER G B T2 )BT o 258 & FIFHBEAY R 541, DPOIA T
S5DRWVIREICTE S T LAVRBE Nz (K, 2011) AL TlE. DPOI D RTFED UM 7% % HHEIC 351 2 i IR A ) 2
KL TWBDOMCHEHT % & &I, DPOI L FRHHBINGES SN+ > R/ IChiiEd 5 7Y v ViE FIC DPOI &
[FAEZDHT LU IEE KDOI(Kerguelen Davis Oscillation Indexg Z & L., #5 &7 — 2 % T DPOI 35 X T KDOI DR
RINCHT ZHBIRHEE =R & LT fiihi 2175 7z,
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1 > HIPKIC 5T DPOI CIZIEDOHIB. KDOI TIRREDHBART LWV I EOARLNT (K4, K 5), F 127 AF
A, 36 7 AEEED DPOIL. KDOI #£iC R L— 7 kg TIARBE A R 5Nz, NSO T A SERFE LICEIT 51
FEZEHICEI L TlE. DPOII KU KDOI IC BT 2 258 O 2RI E IR R A r —IVIC K > THREB T EAVREEN, &
BINGZHSMNTT B0END B,
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Variability of the Southern Ocean in annual to decadal time scales
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Prospects of Antarctic climate and ice sheet studies based on ice cores
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Ice cores from Antarctica have provided valuable information on past climate changes and interactions over various spacic
and temporal scales. In particular, the Japanese ice core and climate modeling communities have made efforts to collect al
analyze deep ice cores from Antarctic inland site, Dome Fuji. The orbital tuning of O2/N2 ratio with the local summer insolation
based on physical link enables us to construct an accurate age model for this ice core and hence for histories of atmospheric C(
concentrations and various Antarctic environmental parameters such as temperature, accumulation rate and aerosol fluxes ¢
forcings (e.g. Kawamura et al., 2007 Nature; lizuka et al., 2012 Nature; Uemura et al., 2012 Clim. Past)). The accurate age sca
also enabled the IPCC-class climate and ice sheet models to run with realistic history of greenhouse-gas radiative forcing, ar
it was a key to the successful simulation of the glacial-interglacial cycles with realistic timing and amplitude (Abe-Ouchi et al.,
2013 Nature).

An important next challenge for the Antarctic paleoclimate community is to understand the Antarctic ice sheet changes anc
feedbacks in response to external forcing such as changes in greenhouse effect and ocean temperature. For example, paleo-
level studies have suggested that sea level was higher than present by more than 4m during the last interglacial (Marine Isoto
Stage 5e), and by up to 20 m (with high uncertainty) during the interglacial some 420,000 years ago (MIS 11). Together with
Greenland ice mass and ice-core evidences, Antarctic ice sheet is suggested to have contributed to the both sea-level high star
However, the CO2 level in those periods were not particularly high compared to the Holocene preindustrial level, and the orbita
forcing (northern summer insolation) is weak during MIS 11. To solve the enigma, it is not enough to study the interglacials
in relation to the instantaneous forcings such as insolation and CO2, but it is also necessary to study the histories of climati
components such as temperature, ice volume and bedrock, from the preceding glacial periods to the interglacials.

Other aspects of Antarctic ice-core paleoclimate will also be covered in the presentation. For example, ice cores from inlanc
and coastal regions should be measured with process studies for better reconstructions and understanding of aerosol radiat
forcing and sea ice extent around Antarctica.

F—T—F: T A RA7, MBUKIR, KR E)
Keywords: Ice core, Antarctic ice sheet, Climate change
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Sea ice production and bottom water formation in the Southern Ocean from a global view
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X EWBC L TEBNAIER GEHEBIEER) Thb, Xl T—EHEVDRMEMEEK TEMRDER—IHIN > T
B0, EMEENKEREOKIE, HEROSUEKD 30~40Wr (L85, BWIKDILBABRDTHE 5720, IHHRATGATHZE
b, WIHEBEERENIEDD S %, 99 5L, HOFi> TVEHARRIFIFFICKENDT, HiER FOSKEIHZET
BT LICED, EEICHWBERICIZZOX IR LR > TV EARBENT VS, MMEE/KOTTE RS END
K, WER)ZYEVS, BKEENIEFICKERBHTOZED T 74 VERDIRFRE T > T\ 5, BifE, JthiE
TIEHEEKE 122 X9 IBEVIKIFEREN TRV, JEREFETIE, —FEVIKIEA R—Y 7O RY =Y TOEiE
IKAEFEIC K > THERE N, JEREEPBIC M SA —N—R ==V THEL NS, Hito T, KRG « 4 —/3—
R—Z2 &, BUVIKEESTCTH MK EERNEER T 7 72—l b, FLZ. NTHET—2 EBG G EZ
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AEE NIz, —)7. B 3 ORMEE/KAERETH 2 A )V IKIOMTIX, 2010ED/KIFAEIC X O | KA FERD 40%FE
A L. ZHUSHE> T T OFEMIEEKOERDNBD LTIz L ERBENT VWS, TOXSIC, HkEEIR, BELk
REEKEK & FBICBBR L THE D, — 5 TKREEKDEFNCKRE FHBEINS T EhRE I Nz,
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Sea ice production variability in the Antarctic coastal polynyas
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EaENEEmRIITON T Eh o T,
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PERIE., WBEKOIERICHEER G2 5 5F—INTGRA—=R2—D—DTh %, £, WKEFEIIIES 754 HEED, #ll
KD COW DR AZHIHI L, HPKOE @2 i 28180 b % LEZ DN TS, AZEOHMIE. 2 At
KB B0 RY Y TOWPKEFERDEH ZHLMNMCT ST L TH 5,

BREClE, R T —2ZH0TCRERY Y2t U, KRBT Z v 7 AZEET 5 2 i k> Tilpkd Rz R
BE 200, —DOHAMEITETH D, WKEEREZHEL > TW2BEDIZEAEDWFEIEY — 3 FIVIEZETH
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. B RPN BEINE LUz EXOKILOREIC K o THKEEEDNEINT 51 X2 Md o7z, ZO%KEEEMICH
%o AIVYRYZYIE AV VIKIHHEDREIC X > THOKAEEENERT 2 AN "ABH D BHEX THE, @Ak
{RRLERZ T Lt T 5%,
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A new method to detect landfast sea ice in the Antarctic Ocean using AMSR-E data

K& BI°F 1* ; Fraser Alexander B.; KB B—H[ 2
NIHASHI, Sohey‘* : FRASER, Alexander B3.; OHSHIMA, Kay 1.2

U INSCESE s SRR B2, 2 JiE R (R AITZE T
! Department of Mechanical Engineering, National Institute of Technology, Tomakomai Cdllagetute of Low Temperature
Science, Hokkaido University

Landfast ice (fast ice) is stationary sea ice attached to coastal features such as the shoreline and grounded icebergs. Antar
fast ice extent is estimated to be only about 5% (0.80° km?) of the entire sea-ice extent, although the spatial distribution and
variability of fast ice are not yet well understood. Fast ice exerts a significant influence on the climate system, biogeochemica
cycles, biological activity, and ship navigation, despite its relatively small extent. For example, most Antarctic coastal polynyas
form on the western side of fast ice, indicating the important role of fast ice in polynya formation. Further, fast ice forms an
important interface between the ice sheet/shelves and the moving pack ice zone, and has been shown to influence floating i
tongue/ice shelf stability.

Detection of fast ice has been carried out along the East Antarctic coast based on cloud-free visible and infrared satellit
images. However, this method, while providing extremely high resolution, is less suitable for making a circumpolar dataset. By
using passive microwave satellite (SSM/I and AMSR-E) data, fast ice is detected based on the characteristic that the brightne
temperature fast ice tends to be lower than that of thin ice and are similar to that of ice sheet. However, the only the climatolog)
of fast ice extent can be shown by this method, because the temporal resolution is coarse (three months) and there is some fa
detection.

In this study, fast ice area is detected based on spatial and temporal matching of brightness temperature of AMSR-E: pixel
whose spatial distribution of brightness temperature is similar for a certain period, that is motionless sea-ice pixels, are detecte
as fast ice. The preliminary results show that this method can detect fast ice area with relatively finer temporal resolution (from ¢
few weeks to one month). Further, false detections caused by the previous method are reduced significantly. This technique wi
complement the existing high-resolution MODIS fast ice dataset. Further, by applying this technique to AMSR2 and SSMI data,
change in the fast ice extent for the longer period of about 30-years could be examined.

F—U— FoinFEa K, IFERY =, #I0K, K&, OKIK, reEf
Keywords: Landfast sea ice, Coastal polynya, Ice shelf, Ice tongue, Ice sheet, Antarctica
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Biogeochemical study in the sea ice area of the Southern Ocean

BPRF KA 1 5 KEH 02 BRE R 2 R B
NOMURA, Daiki'* ; HASHIDA, Ger? ; TAMURA, Takesh? ; OHSHIMA, Kay. 1.1

VAGHEE AR R AR ST, 2 [E 3 Mt iR

nstitute of Low Temperature Science, Hokkaido Univergilyational Institute of Polar Research

Sea ice has rarely been considered in estimates of global biogeochemical cycles, especially gas exchanges, because of
assumption that, in ice-covered seas, sea-ice acts as a barrier for atmosphere?ocean exchange. However, recent work has sh
that sea ice and its snow cover play an active role in the exchange of gases between the ocean and atmosphere. Our res
provide a useful reference for future studies as the ongoing drastic changes in polar climate and sea ice extent are likely to alt
the biogeochemical cycles in polar ocean-sea ice-atmosphere system. In this presentation, we will show the preliminary resul
obtained at the international sea ice research by Aurora Australis off East Antarctica (SIPEX-II) in 2012 and a mid-winter sea
ice cruise by Polarstern in the Weddell Sea, Antarctica (AWECS) in 2013. In addition, we will also show the ongoing research
for the effect of Antarctic bottom water formation on the biogeochemical cycles in the Southern Ocean.

F—T— R K, fus, raki, Y EIEER

Keywords: Sea ice, Polar ocean, Southern Ocean, Biogeochemical cycles
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e A T A2 0D O B e MR B S it IS 80 % 2880 X F1 = X Ly
Antarctic ice shelves’ basal melting and its mechanisms under the LGM and a CO2 dou
bling climate

INER R PR L R R 2 S R
OBASE, TakasHi* ; ABE-OUCHI, Ayakd ; KUSAHARA, Kazuy& ; HASUMI, Hiroyasu

VHOUR A RSB ERSEAT, 2 AL AR AR 25T
LAORI, the University of Tokyo?ILTS, Hokkaido University

Basal melting of Antarctic ice shelves is considered to be an important factor to the retreat of Antarctic ice sheet in the past o
future, but little consensus exists on how the rate of basal melting changes against climatic forcing.

We investigate Antarctic Ocean and basal melting of Antarctic ice shelves under the Last Glacial Maximum (LGM) and an
equilibrium CO2 doubling climate as well as present-day, using a circumpolar ocean model with ice shelf cavity component
(Kusahara and Hasumi 2013). As the circumpolar ocean model requires atmospheric forcing at sea surface and oceanic forcil
at lateral boundary of the model domain, we use outputs of a climate model (MIROC) simulations. To test the sensitivity to
climate, we use present-day Antarctic ice sheet/shelf configuration in all experiments.

Although global radiative forcing of LGM and CO2 doubling climate are similar, change in basal melting amount under the
CO2 doubling climate is more pronounced than the LGM. Change in background climate modifies basal melt rate of ice shelve:
through changes in water mass properties on continental shelves. Active sea ice production in the Antarctic Coast forms col
and dense water on continental shelves under a colder climate. Under a warmer climate, decreased sea ice production and de
water on continental shelves enable warm deep water in the Southern Ocean to intrude onto continental shelves and increa
basal melting. This behavior of the water mass properties on continental shelves is not well represented in the climate mod
with a coarse resolution.

A series of sensitivity experiment shows that atmospheric heat-derived forcing is the most important to sea ice production an
basal melt rate. These results suggest that basal melt rate of ice shelves is not simply parameterized from deep ocean tempera
in the Southern Ocean, and that it is required to consider water mass formation process in the Antarctic Coast.

F—T— F: m, 0K, MDKIESHIBLEE, WK, KR, rRTE, KB, 7L, KURET IV

Keywords: Antarctica, Ice Shelves, Basal Melting, Sea Ice, Sea Ice Production, Southern Ocean, Continental Shelf, Ocea
model, Climate model
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P RTEIC 3BV 2 K=Y 1 7))L &AWL & OIKIR-RIK I A 7r — )L 228
Glacial- |ntergIaC|aI variations in nutrient cycle and biological productivity in the Southern

Ocean

i 52 1 ; Kuhn Gerhard ; Esper Olivet
IKEHARA, Minoru'* ; KUHN, Gerhard ; ESPER, Olivet

VEHRSAEa 7RGt o 2 —, 2 7L T Ly R 2 7 F— W5
ICenter for Advanced Marine Core Research, Kochi Univerdifyffred-Wegener-Institut Helmholtz-Zentrum fur Polar-und
Meeresforschung

(EUHIC) FARPER 7O — N UARGIREY AT WA B DTS CEEREE 2R > T05, B, MAEORE
LD R TOBEFFRORI N KK ABEM DRENERZ T L TWV5 EfEfEN T3 (Anderson et al., 2009
H)o ULMNLAEMNDS, MRiHRE D mfllodfimfidsic 30 2 e L # 7 REN T, RS AL > RERICBU 51
KA, REEMGAE, WA ERER EDOEFOFREIIRIAL UTAHK TS %,

GAR & F1E] ARMRICHWIBED 71X, MAEA Y FER O Y X —E—3&E D) S Polarsternc X > THHLE
NE¥A R >a7 PS2603-3(58 59° S,37 38 E,5289m)CdH %, A7 DERETIVZ, HEEERFEEZERE LTH
W% 3 K UEMRA /=)L % 2L DS 2 — 2 I KEHARPKIAY 1 7))V 5ttt 3% T & TREEE LTz, #9 10emBlBE CHRELL
TeHEREMN 29I AR L U, e HehiEthc 7 o —E &Rl (DeltaPlus Advantage Z U T § 13Corg& & 15N ZliE
L7z

(RS & &%) PS2603-30770) § 16N, [MPKHE (GE#iE, MIS5e) TIKTFL, K (LGM, MIS 6) ICHEINd 1
mZzmRLiz, —77, § 13CorgldBPKEAIC I UKEAIICIK T Uiz AEVIEA 7 S—)V &R IZRPKEA T @ OKEICEY, T DO
BUIOKHNCEHMPKI & 75> Tz 2 EDV IRD REEFERHENSHL M x> T 5 GHFEIED, 2014, 6> T, FAE
A ¥ RPEX O Hi g TEOKINC UK OB CIE RN £ D REANORERMHANHIE SN Tz EZZ 5N %,
Fiz, 5EHtED § 1SN 4% TH > T=DICH L, MIS5e?dD § 15NIZIEIE 0% F TIK FLTWiz, MIS 5e DAY EA
N—)VEFsEHtt Lo & @<, § 13Corgfit £ 2 %FE Ly &> T, MIS SeldFe#ic Lk TIERRIC K 2 A itih
BAHEINU TOIATREMED E W, TN DOHSIE, MIS Sel 3 5edr Hic bR TN X DAY T R LTWwWikC
T B,

F—T— R BAVE BV ERER, K, E(E

Keywords: Southern Ocean, productivity, nutrient, stratification
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v 1 TV FES B HEE MU A 72 O 7e o - it O BRI ST i
Miocene-Pliocene paleoenvironmental reconstruction using siliceous microfossils in the
Weddell Sea sediments

TN e 1 s ik o
KATO, Yuji'* ; SUTO, Itsukt

L R R R AR B AT TR
!Graduate School of Environmental Studies, Nagoya University

BRI BN THPKDVAER S N BRICIE, H KR DIES DO REAVKN Bt HE NS TdIRIREE T O E&EK (7
FA4Y) PMEBND. TDT A VIHHERZ T 2 MK E/KDY — AL k> TWad. Ko T, WKAEKEDH
IR K DE R E TR L TE D, MENCEEROXRELT 2z & HE L TW AR eErd 5. £z, 791420
ThFAFMTAE S TR T BIBEFIC X D BIED S KB E AR ER/KDMHE S NS 28, WKERITEHEZZICHETS
WET S R YDRRICERELEET S, Lih->T, HIERRICH > TR « MrEEBEOZ ) 2 P 5 721013,
PRI DK 0 & Z AUCHE S HrbEB O e 21T T L WV EERREE 5.

FAMEOHEREYNC I EE LA EEICEENTED, INLRBEELERRE - HEEHEEE LTHOWLNTWS. L
MU, mfiEELIC BT 2HR( A2 O HERBEIE TOMEDIZ L AL IE, BHOKIAZE E D ELiRIHT LW HE R
ZYUTTEL, BEOEMMEICO MK MO B L 2, HEthk & O EYAN T — 2 DMROEE « /K FEH5m
O 2 ZH TEIT U TMEFIZIZ E A LRV, £z, mMiEE EDEATTIC K ALNSHED S B, Chaetoceros
B EREIREE FICB WO TRIRIEF L FHEN B EER & > TIRIR L, HUOWAEMEC > TREBEH E MBI NS &
HEZHBT 2 E WS ETEERZR > TV 5. 2078, HE - IRIRE b OZE) 2 G850t nd - AR THE - tikd
5T LICKD, KNEEDFEARNZ DORIRN &R 2MKERNK « D AFEZETTE2REMENH S, T HIC, mliEOHER
Y id, FICHEKICER T 2HBSEED I A MEALERT 2560 H D, N5 O FEMORRERLIRORIKK
DFHERRBTHeEZ BN, LML, TNHORIRIT - sietams X MuaZz A isih S e L il
Y., INSEEEE A, AWIZETIE, Yoy 7TVETHEHEIE N, BHE (PFD S e Icb iz 2H (b aacin
FREMN T % ODP Site 68Dl ZfiffT L, MekiBIC I 582535 X Z 2500 /7 4RI D 7z 5 i F BRI AE D HEE
5T ETEREANETS.

HE b osH FEREE AT Y B) &, —ifFHTD & 4007R1C75 % F TV, B ba 7% 4005%51 503 2 RN e L
7z ChaetocerogRIRIA b1, BRUESEBEO Y X MuAOEHBB MY Tidik Lz, Y27V 27 1mZE (W
10-20/7 4ERIRR) 1T T2

ZORER, #1118 Malc, A MmROILFICE < 4R T % Thalassionema nitzschioidear. parvaD % s DR S iz
T s, Ml mEEMEDSBEONE (R 50° ) LI ARE S BARDIGINCOM LT AEEEA VR E Nz, £
To, WPKIERR 2R % EEREREIEH 13 Mah SREH Ligs, #9.5-5 Malc mW W EilEZ /R Uiz, 7z, # 9.5 Malc
3, RKKOIEHEE L A2 ety A MDD Lz, o b, A TIE, 13 Mah SHKDIEE LB, §
9.5 MalCEZZHEKNIHT B KD ICEoTc e EZBNS. Fiz, 4.8 MaDKIRIEIF « #&0ES A O EHIIZ, K
FEEIRORIDKKIC X O BRE/KDI LIS N, TN &2 I L TESSmL S NImREN 2R LT3, 51, 8
4.8-3 Mal I U IR IE /R EREE 2 /me 9 2 He il & v i s A RAEIRHHICZ ET 5 2 &0 5, T ORFHAIC HEMOK
PREMRIC X B 1KIaDH > 1= T LAV I Nz,

F—T— R Uy TViE, HE, e aEs X, RIRR T K
Keywords: the Weddell Sea, diatom, chrysophyte cyst, resting spore, sea-ice
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ﬁkiig%ﬁ?k,ﬁﬂuB%O)‘Z@Eiﬁ%ﬁ%@i@ﬂ?{t%: U ¥ OAEIERERD B IR K&

N ‘%O)/ N

Evidenf:le from phosphorus speciation for changing nutrient status in the Southern Ocea
since the last glacial period

TRH R YL A 2 e 928
SHIMODE, Naoyukt* ; YAMAGUCHI, Kosei E.2 ; IKEHARA, Minoru?

VBRI AL AR, 2 B & MY B HMEERASTG I BiR TR, 3 @RI AR O 7 iR Gt v 2 —
IDepartment of Chemistry, Toho University, Japafipho University & NASA Astrobiology Institute?Center for Advanced
Marine Core Research, Kochi University, Japan

FAMIEIGPE (Antarctic Cryospherefe il 9™ 2 AL, HIBRFIBIO SRS A7 LATNC B L RE 2 R e L TE Tz, Bl
TEDFERTEZ. B - 7 117 ¢ )L (HNLC: high-nutrient, low-chlorophy)l #5% & L CHISNTED ., U 208k
7% EOMEOHIFRRERIC K > TREEEVAEDNFIHEN TV S, MEDOBEAIHE, F 7/~ 1 HENMOROKEHOHE
JEHEREYI ORCERD & FHCEFISI (LGM: Last Glacial Maximum IC[A) T, B Aoz e SN TW3, L
MUIEN S BEREOWRHFEDO B RTTIREES R E IR O Z L OEIHIZIE & A EHEA TR,

AW TR, FARBIEISEORREZRD—DTH S HKCHPKD, K- BUKHHOEBIHNICEED LT LICiENT %
MK OB LETTIRREDZKICE H U T, SR YRR EBIIREDZ (b2 ) V DOIEERF AR SHlNT 52 &2
FAREHMNE Uiz, LElOZ b Z2BURICKMT 5. HERYIThO U V OEEIHFERN 5. MEOHEREIBICE T % HEX
ERaERB TN TES,

FA KTEA > RYEX O Conrad RiseC 2010EICHRENE N7z HERW) 27 COR-1bPC S 375Kl 28 T, S H R RIC R —
VIV THARIE LTz D& ARZEDEL & L7z, Ruttenberg (1992 SEDEXEA R Lz/5iEIC KD, ikklhoy v
WEMEY o~ (Paps)s EHEEEEY ¥ (Pre). HAETISZA REEY YV (Puin)s BEBTEY ¥ (Pye). BFEREYD (Porg)s D 5B
REIC /I U7z, SadtBHATR DY) VBRI, Y 7T 7 I—EIc X b e Lz,

EHOKI OB EHERI D Pousny Paets Porg, Prot DTFERIE. ZNZHNFST 0.020 wt.% 0.004 wt.% 0.008 wt.%
0.059 Wt.%CdH b . MPKIHDHEHERYIH TIE, REOKIHDOE DX DDA, ZNZ N 0.005 wt.% 0.002 wt.% 0.004
Wt.%, 0.022 wt.%6CdH > 7z, HKPHPK T OWEREE, KA BEAER IR S W TS AR RIRE DA L, KEEISE
TENEREREZ BT %, Ko T, D & & a7 RS TH % Conrad Rise(Hif# 54.2 ) 12X KM EEL TWhiziz
DIHFEDRITTIN E I 5 12 T E DR ENS, REKITO Pp, FEAFROBEROBOIR LI, HEBEORTNREDE S
DEPNCEZEDEEZSNE T h 5, Conrad RiseLid THOKMDFEILICEEI L Tz T EAVRMEN S,

RKIIRIE (LGM) T Pauth, Paet, Porg, Prot DTFERMNZBICIER U TIRAMEZ R L. Pr. HaMINICZH) L
TWize MEANDY YOV —Aid, JERE, IKEKIMIC X Z#E, £ 72 3S0KBIEMNClaE Uiz ) V ORTTARIC K %
MO ENINTH S, BB FEMAFED L HAVKIKICEDN TS 12HE ZIC W0, iEo T, %E 2 DDWFEIC KD
WHEREANDY ¥ EEROMFEENEAR L., WK ORIFRRERE CROBEN FH U2 & THIIAEEMNERL, K&
DHEBEIINVERE N THERBANETERE L, Z ORI TISFRREDIHE MG & 5> CRFREDHERN E Ko Tefcd, &
EZbND, TOXIICHIAEEINER LI LIick b, BETRENRA A TH 5 K5O ZBILRZEDIRE D
YEREIERC Lz, EEZBNS,

AW KD REOKINC B 2 E0ETTEIX. VU Y OIBERIOMERICKME N TV, Ko T, U VOEERY
Wi OR LR IR R E KB 21T 2 FTEMGEDTH %,
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F'ijtﬂ?@EJZ)%ﬂ:bvkﬁﬁ@jtmﬁlﬂ W LR IRZETNIC N E 9 578 D il

Role of Southern Ocean stratification in glacial atmospheric CO2 reduction evaluated b
a three-dimensional OGCM

AN NS S T
KOBAYASHI, Hidetakd* ; OKA, Akira!

VUSRI SE T

L Atmosphere and Ocean Research Institute, The University of Tokyo

KIS 3B 2 RO " LR ERIREE, UK & FEXTH 100 ppmvill F L T2 EAFIENT WS, L LAED
5. TNE TOWERNEERTT IV (Ocean General Circulation Model: OGCND W 25U S2ER Tld. JKIH & DKk & D
MORG N BBERRBEEDENEHET 2 A TETVRY, HEETOFY T =205, BIEOKIAO R KIEEEG
JE Tk, 37.0 psuzitiz % Efisr=°. 3,0004E 2 2 2 /KBLOMRIRFIAVRE NIz, TS OFFIIE. IKIHD R AP THE
MK BEJEDIEL . KIFD S IREES N2 EED RER L IR LT rRE 2R T %, OGCM Z W72 Je T
22T, KADHE DD KT OHHN A T2 TH O, TNHAKRKH _BILKRREOHIIGEEL Tt L
MEZBNS,

Z T TAMIE TR, FMATEICHT 2 BE O LR “RLIRRIREDEIIC G 2 %8 % ., OGCM Zz WV TE R
FNC R U 7z KIS 38U % e RPETERIE TO R WD 7 — 2 23T % /e oIicid. EEMIC BUT 2 FEKIE KDY B 5
THBHT N>l TO—FT. MAFEREO R MIE, PEERIERO mMEE/KEROILm E sz BN E
%I, MR OREDIHRERHEAVNE {725 T & T, FATgt e 3840 . R ZRURERREZBINE €555
75“‘3/5%;}:_75‘/7“”631710 Flo. BUEOBILICHES EEG DI X D | IEFRBEDIRE DOIME LN K E L&D,
R B ERERE IR Uize LM LAED S, MATEOMEDOA TR, IKIADOKGH ZBLRRZEEDK FD S &,
POTEE LA RIATE Ao feo RIZEOFRIZ, IKIA-RPKINC DTz 2 HEERATRER O Z TN R % M RTEO RO R
G, ST TR ARFHN L CO I ATREEZ R8T %, MAFEDORE ST KTFEOREMN L E NS T &M, KA
DRGH RBLREEE OZEHICHEETH 5 AHEEA R E N,

F—T— R BERIEER, OKI-RDKI, FRTE, 7/ HTEER

Keywords: carbon cycle, glacial/interglacial, Southern Ocean, meridional overturning circulation
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TAERT — )VOIRBALICH T %D v TV BT B R ROFEEN G [ E R T
BRI TR IR DN . : .
Global oxygenation by enhanced deep convection in the Southern Ocean under millennia
scale global warming

LA MR 5 BB R b D M 2 5 B B L (L B 2
YAMAMOTO, Akitomo* ; ABE-OUCHI, Ayakd' ; SHIGEMITSU, Masahitd ; OKA, Akira® ; YAMANAKA, Yasuhiro?

VERGURYE KA, 2 I0MERER AR MERERERL A2 Rt
LAtmosphere and Ocean Research Institute, the University of T@Bamulty of Environmental Earth Science, Hokkaido Uni-
versity

HIERIRPELIC 1 5 K7D FH. BUE L & FRETEROFHEIZHK P OIS FIERZ RERICBD TR 2 L EZ 5N TH
D HEEYIBEIEERSREB T ERER AN D ENRZ I N TV (Keeling et al., 2010) HFLE O#EME S ZHRDOKBEE T IV E W
e TNE TOMZETIIATERBZROTANE 1000FELL R E ., mAIIIC 20-50%2f KA T % LR T N TV 5 (Schmittner
et al., 2008; Shaffer et al., 20QQ)E A RIAFIER DWW L, EEBIHIROEZHOFEHRKENEEZ LN TV SM, GCM
ZRHWTHBEDOZH) %7 1000, EFHE U a0nBIc X < mh > TWiE,

AWZE T, ZURET IV MIROC &3 75 A Vg FYIEIEERTE 7V 72 - CHAERY ZRIRIE L 5257 (2xCO2, 4xCO2)x
2000457 L. I8TFIE3R & RIEIEBR DB DV THIN Tz,

TRBE(LIERO WM 5004F TILEICiTHIgE R, TAFIERIE RERMICIR DT %, UL L S004ELIE, FIRTED B B25E
JEMMIE LIRD %, mASINICITRIEOREZREE MR U, KT HIEER (AMOC) D EEFEmiT L D5 < A>T\ 5
WKEMMD 5T, HREOKRIED CHREORIEN K E, RERCEEOBIREEL I EEEMOREX Aok, TD
FEEMIEIZ Y =y TIVIFIC BT 2 EEENRADEIE, FEIC K > THEIE NS, HENROFEICK D, BEEEZLET
FEKDNFHHCMFE I NS . FATEOBERIEEIZ2MICHIET 5, T5IC, T OMIRIERD SRS A i
EEN, TNETOEERD 2 BIET AICEERNZBRRIEZS [ T Lz, AP TIE. AMOC D5 &% CO2i %
DEWICED ST, TD 10004F R —)VDOEREREIESHENIC A SNz,

Y v TV BT B RERRIC DWW T, Sef gt & RIS R ORIERICHE S B8 kic & D SRR O(F A
HIHD 5004FIC L Z %Y (de Lavergne et al., 2014)2 D&IEETE U TR DOREX D £58< 725, T 4Ud 500
L%, REOBKECIZERT 2 —77. PR TIEREEDE [ ED T & TREREDHUOALEI T B DI R
W E 2, FKEEFIIFEETEOREL, BERENEEEGIIOIREX OALEICR DD, X0 JLHF T
X5 EEZO5N%,

AHIFROFERN S, v TIVIBIC BT 2 EERTEOFEIC K D 10004FE R 7 — )V OVAFIERREN S [ Sk T h
HAREMENID ORE NIz, TOBREBIEIF I NE THE SN TS 1004 X7 — )LD EERNEIATFIERRD & k&L
5%, SHBIGBIARET VO LR Z8 U CREMTFEDO NMEN & 72 RES 2 08 HH %,

F—U— R iafAR, EBRRIE(L, TR, PUEIEER
Keywords: dissolved oxygen, global warming, open ocean convection, thermohaline circulation
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KRS T T )V EIKIKRE T IVIC K 2 mabifgids K OOKIRO EURIC 51 B 1R
Modelling the importance of Southern ocean and Antarctic ice sheet in Plio- Plelstocene

climates

BB R 1 Zeik AR 2 ks A 2 KIEHIN 2 A 2
ABE-OUCHI, Ayako™* ; SAITO, Fuyuk? : TAKAHASHI, Kunio? ; OHGAITO, Rum?

VU R KU ERT 8T, 2JAMSTEC
L Atmosphere and ocean research institute, Univ. of Tok§)aMSTEC

In order to understand the factors influencing the Antarctic climate and Ice sheet and evaluating its influence upon globa
climate, many paleoclimate modelling under LGM condition and Pliocene are performed and two examples are shown here
Southern Ocean is important as the source of Antarctic Bottom water formation which influences the atlantic meridional over-
turning circulation (AMOC) and carbon storage. Here we analyse the latest multi models of CMIP5 and PMIP experiments as
well as MIROC model (Japanese GCM) and show that the deepening of AMOC simulated in most of the models come from the
insufficient model performance in Southern ocean. We further show that the models which don’t have shallower glacial AMOC
have even stronger AMOC because of the existence of ice sheets, through the feedback between the AMOC, sea ice and wi
stress in the north Atlantic. The second topic is on the modeling the Antarctica ice sheet, on which we discuss the influence o
global climate change under glacial condition and Pliocene in models to aid interpretation of paleodata showing the increase i
altitude in some area and retreat of margin, decrease of sea level in Pliocene. By combining ice sheet model and GCM, we shc
that the mid Pliocene ice sheet shows an increase in altitude in East Antarctica especially in the Queen Maud Land region becau
of accumulation increase, while a thinning or retreat in the Wilkes land and Aurora basin where relatively the bedrock is low.
Furthur studies need an update in ice sheet modeling treating properly the ocean-ice interaction, basal processes and rebounc
bedrock, as well as climate experiments taking into account the different orbital conditions.

F—T— o &UBE, KK, drUeE, B, SURET IV
Keywords: Climate, ice sheet, paleoclimate, ocean, climate model
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2002-2014F D GRACEf EH /17 — % 72 W 7 i U 5 8K OB &N S DfESE .
Study of surface mass balance of Shirase Glacier using 2002 to 2014 GRACE satellit

gravity data

[ 7 1 g P
YAMAMOTO, Keiko!* ; FUKUDA, Yoichi?

VAT TSR FERRA, 2 TR RS R AR A 2SRt
1Japan Aerospace Exploration Agent@raduate School of Science, Kyoto University

HEE SR v 3~ GRACE ORIZHE 11857 — & 7% H W = L O FE MUK R DB B2 OfZE T, mfekoik
RE &I 2002FEDFT B _EIFLIRE, —HLU T ZHT TEO . IEZORDHIEL T3 T ENMREINTVEH,
T OGN PO KBRS AOK KRR, HRHIC K 3D TH O WM TIEITE TOEEDOHEMAEHIE T
%, HEMOP T, FHoKEAENERNR SN0, LEsEKAHETH %, A TIE. GRACET—ZX%ZHWWT
BoNTz U SHEIKMOKKERDFEZLICOWNWT, ZOLFI 25 ZRTEERK, ZHFOAHALEZRH{ETS L
EHIE LTz, bbhid, 20024 3 AH 5 2014 3 HE TDO GRACEHEE )7 —X7ZHWT, LES®IKMICET
LZEBEHORIB M ORELL LY RERMEL o Tc, TORE, +23.7 GtlyrOEERINMBIRI N, DI b
GIA DEEIIH 3-10 W2 L FREIND 28, BIRINTZHEMORE»EXROEERICXEbDEEZOENS, i
TRAEZL b LY B REAHIBOZE RIS DN TNz T A, BHERIEOY— 271 LS KA OM 55 (38.6
E. -70.5 N) IZMELTWAZ &b oz, —DOELER., HRINZEROEIND, BICHZEEOEINTIHAT
XBHDh, TN E NEOKKIREIOWGHE & WV o T A ORI ARZLEBEZR L TWE DN, &5 & Thb, T
DT EERPSHMICT B0, bbhid, GRACENSEONT-REEERLOE L., COHiicBII 2 ) —Y g )Lk
KEEBRITIC X > TR b N R E B2 O HEM E O B koo, KRAEBITIC K 2R MEEINZDT—
2%, BEAMOFHDOK D ZEATE ST, miEDADRERINIZ, TORMHORZtEERT LEZ NS, LTI,
CNSEOFERICHDE, L SBIKMRIEKIC T ZKKFHEEID X 1 = X LICDWT, EREBTES,

F—TU— F: mMOKIKZS), GRACE, 2 H)1I v ¥ g v, RINERIGL, USEIKA
Keywords: Antarctic ice sheet change, GRACE, satellite gravity mission, surface mass balance, Shirase Glacier
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FAREAR « O 2y TV v AT EIKBIRD X A I ADfHZHIEL T
Dynamics of Antarctic Circumpolar Current, Weddell Gyre and sea ice distribution

M 92 b B 522 R WES  ERE WG 4 LUK IEMR S KON B2 3 PRy #3 8L 6 ; RAIRT Bt !
IKEHARA, Minoru®* ; SEKI, Osaméd ; IJIRI, Akira® ; SATO, Hirosht ; YAMAMOTO, Masanobd ;
OHKOUCHI, Naohikd ; OKAZAKI, Yusuke® ; MATSUZAKI, Takuya'

USRI A O 7 s o 2 —, 2 i E R AR R A LT, 3 WER e RaFERAS, ¢ BB, © JUiE KRR
HIERERBERF B, 6 TN K

LCenter for Advanced Marine Core Research, Kochi Univer$ityfS, Hokkaido University2JAMSTEC,*Senshu University,
SFaculty of Env. Earth Science, Hokkaido Universftiyushu University

PRSI « 7 2w TIVI v A7 < HET a2 b KO XAF I 7 Az, BB, 72 XAV bTy TEE
FEO T ORI, T IVERNSET L. RIRKURZE) & O EIEHZ T 5, Z07dic, HEBINERICT >
T, U NOBRINIFZFTT %,

1) &7« AY Ty 7IERZTO, Wi K CREKIIC B0 2 TRk O RS 2P 50 U, Bt
B2 7 0 RIS B K D B2 9 % .

2) MERT R FTRIENTZE A b2 a7 OmE RN 2170, RfOKD 5 5Ef N B0 % fRTEDEEK
i oy, REE, AFMPKOM. XA MG, AR TEOLH ZE T L, MMERT - 2y TIVY v AT DR
BZEED XA F I 7 AZHSEMNTT %,

3) G277 (ODP, I0DP DOtz 1T\ >, SEFTIHIREEI D 5 B PUfIA\DOXUERI LI 35U % Fkm M - 7 x v
TIVD v A7 LMK WEET 1 b O & FMUKIR « ke - RERGURAE) & O AR Z R E BN T,

F—T— B MRV, AR, o TOVIRER, K, SURZEE)
Keywords: Southern Ocean, Antarctic Circumpolar Current, Weddell Gyre, sea ice, climate change
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FAMOK IR & St D288 S CAHEAE R OBRFRIC TSI T o _ _
Towards understanding of Antarctic ice sheet and climate variations and interactions

JIRS B Al 1 2 il 508 2
KAWAMURA, Keniji '* ; SUGIYAMA, Shin? ; IIZUKA, Yoshinori?

U ENT R TTERT, 2 JEHERE AR R AR ST
INational Institute of Polar Researcil TS, Hokkaido University

This presentation introduces a research plan about Antarctic ice sheet and climate, and their interactions. The plan aims
revealing the Antarctic ice sheet climate in terms of their status, variability and interactions in the present and past. Emphases wi
be laid on (1) analyses and proxy developments for reconstructing the past temperature, accumulation rate, sea ice and cark
cycle, as well as (2) modern observations of the ice sheet margin and ocean.

F—T— F: EMUKIR, SURZET), 77 A 377, KK
Keywords: Antarctic ice sheet, Climate change, Ice core, Ice sheet melting
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[l (A HER & OK RO ELAE

Interaction of the solid Earth and the Antarctic ice sheet

TR PE— 17 b D2 T 2 R A 2 B
FUKUDA, Yoichi'* ; DOI, Koichiro? ; AOYAMA, Yuichi? ; SUGANUMA, Yusuké ; OKUNO, Jun’ich?

VIR A IEE BT e, 2 [Tt 22T
!Graduate School of Science, Kyoto Universttiational Institute of Polar Research

FAROKIRIE, M/KHE BRSO ER 230 U C BRI BRI A S & R BIR U e, FRRIREE PRSI Rz Bk A7
LOWKEZRETH %, LM LEND, HERN SRS N TV RHEAN - B2, JIHEH 2 E S - mEst
T — 2D OKKREBOWFZE Tld. IKKMERICHT 5 [EAHIERORTHIEISE (Glacial Isostatic Adjustment: GIA DA
MEEMEDRE VTS, FROMFHERIC & > T GIA DFFEZIEREICH S T &D, BREDORBELERED—DLE> TV 5,
—7i. GIA &, HIERNESOREFHMEIRSE ZH1 5 T- D DR ELERZ 5 AT NEEDTH O . IKIKREENTHT 5 [E At
BROVARY AL LT GIA O5ZBZBIINCH 2 C Lid, MIBROWNEMEEOWFZEIC & > T EELEE 5%, TOX
I GIA Z2F—T— F & U7 [ERRER & OKROM BAEHOMZEIE. BREGZZE) Tl &\ o 7o SARTRICERS U 7z R iR &
LB, HIBROVEREE DS &\ o AR R 75 Bk © & BERISS T —< CH %,

A7l DLEDOICH#EA, GIA BT )V ERET S 77— 212 Z U S i e Lo s T, JR# R
HiE R R A SO I B 2 5209 % & & €1, SLR(Satellite Laser Rangingp VLBI (Very Long Baseline Interferometer)
75 E GRS T OO ks R TR 2 5258 L. GIA ISHE S BIAHIERD JE B0 K EL B O @SS it zids %, £
7z. ROV (Remotely operated Vehiclép AUV (Autonomous Underwater Vehicl@x £ #riiffi # L b A iz KBEfiE e T
OB, HEHHI TR D NAWIE D 7 NP R T — 2 i, SROETIVEIEGZE LEET S Lick D, ShExR
GIA BT )V ZREERE L., SfOKIHLIRE DK PRRREE S0 S0 BR A O R A 72 iR 5 5

CNEDOHMZENKT % 72D BIRMEMITEE & LTk, DURZEHE L TWn 5,

(1) HEMTINE THEDMIE > 120 F &Lk TOBHUKHE PR 2, #/7°° GNSS(Global Navigation
Satellite Systemic & il @il

(2) BHFOBIMFAE 7 — 2 A, #R T — 2k EIC X 0EED S IICE SN DDH % DEM 7— X ZFIH L
Teo L= s by A= L, VT AL, BRTRE LILARIC I 2K O WA

(3) MEFIFE T OHEKAL & B &b T BT DMK,

(4) FRREBXUOT VAT TR, RF LILROEE DTS - ToMon i lE & GNSSELHIL

(5) INFBEHETO, AN Z W2l = I K 2 0K IR

(6) BEaR—1Y 7 - £l —ridBRoXmEE D EGIEC & 2 Eb2E & L 7OKRGIRERE o SRk,

(7) InSAR. i ES), @EEHT—2UHIC KD BHEOKIRZE), KELEEOMRHRE=2Y V7,

BREIICIZ, TS ORISR T — 2t e SEOE T V7 eflAEbE s T Lic kb, #MEE 100 THEMOKKE
B DI TR AR DO REREREE A THIE T IV OREN FZHIEL T\,

TR, BIEIZEO L 2 —7x 5 IS % OWZ e HBl OB DWW TG T %,

F—7— R:KIR, WKHEZE), GIA, KRR, SR, R MR

Keywords: ice sheet, sea level change, Glacial Isostatic Adjustment, ice sheet melting history, East Antarctica, viscoelasti
structure
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e W OD AR A R IR U A\ ) 1) C _
The prospect of the observation around the unexplored area in the Southern Ocean

BPAR S AR R 2 M RS P
NOGI, Yoshifumi* ; AOKI, Shigert ; AMAKASU, Kazuo®

U ENT TSR, 2 JEHERE AR AR ST, 3 SRR
INational Institute of Polar Researchnstitute of Low Temperature Science, Hokkaido Universifypkyo University of Marine
Science and Technology

B K- CO2OE RV Y= E LT, RERGUE - FRERZH) 2 8KE) 9 5 r Ki¥ - mlUKIKZB) 2 fRIH S 5 721 i,
4 OMHEAFHDFREL X/ = X LZBRT 2080 5, FATE « FEMUKIREZENIC BV TR, FROKR A FHERIC
B 1z BMPKIB X THPKIEKTOMANEH OBEENH & 72 0 . BUGEHIT — 2w e 5%, L Liah b, HPkB XU
KL, B RS ED S, (FIFBEOZEE E > TV, FEATE « BMUKIRZ BN O E/EH Z R % 728121,
RERE T T b 5 ki B SRR RSB O., BRI T — 2 200589 2 RENH D . Z Db DORERHFEE &
BRHERL D,

EFICE D, BRy b TZOREICIED, TN 5 ZIGH L7z ROV(Remotely Operated Vehiclep AUV(Autonomous
Underwater Vehicle} W\ o 7e/kHa Ry b 7ZFIH UTcRFEREDN A EfiE NS K 512755 TE 7, MATE « Mok RE
2RI T, FEMEO R ORIKTH 21K « MK T3 K UZ OISO WEELURE OIS EF O BUGEI 7 — %
ZHUST % 728, ROV, AUV *® USV(Unmanned Surface Vehicl&f DM A\ZEEFEDE A . BX O TN SITHHET 2l gakH
RKEED TV REND S, AFHEH T, KEFEEEN T H 2 KEEE B SIKIK RO BUGEN 7 — Z B m
iz, AGEEOEASCHZIFRICE T 20 HADBEICOWTAN L. SRDOBEHREZHRT 5.

F—T— R FRVE, ERBUKIR, SEATRERE, K, #10K

Keywords: Southern Ocean, Antarctic ice sheet, unmanned research vehicles, sea ice, ice shelf
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FAMUKIR « W57 « KURDMEET Y > F _
Integrated modelling of the Antarctic ice sheet, ocean and climate

Bl 1 1 L= VT 2 T LR 0 AR LA S B8R  OA R
ABE-OUCHI, Ayakd* ; GREVE, Ralf ; SAITO, Fuyuk? ; YOSHIMORI, Masakazti; OKA, Akira' ;
YOSHIMURA, Kei!

VEREURAR KU RN, 2 ALiBE R, 2JAMSTEC
! Atmosphere and ocean research institute, Univ. of Tokidokkaido University?JAMSTEC

ARRFZE T, AR ORI R CIRRIREES HA) ISR 2 mRoKIR « i « MU O IS B O E 72 E RIS
HEMCT BT Lz ET, & ITHMOMENIKKTICET 5 T at X% @ AL U TREMBUKIRDZIRD U E WMz
R 2 ENEETH S, BHNCHDHMAZID ANDD, TNETEMUILERIBEOTT Y > 7 Fikz il
U T892z IRR 9 % .

1) AR D DDH BB D SEAFEOFEMUKIKE & THEHHIC BT 2 ZBOMEZ X% o IKRHIDK 2 A B AF
HI IRIR 2R 2R SAH B 36 K UK IR 2 ARERAH ELAE FH O 18I B 72 W T8l & @SS £ 7V DR G IS e 2
HED 2, R ERDSKURZE PR TN B9 % BfEIZERIC I D Z UK IR F & U RTE B O ZE B O EK 74 B %
MRZ1T9,

2) JKI] £ IEOKINC F51F 2 BUESRBRIC K O« TRIE(LIC & & 7% 5 BRUKIK « B « S0l kKEOZIcBd 57— & &
ETVOMENIERZHED S, TT I, KRR ERBIOZH), #F « WoKZEH), KEMKZ SO, RERED
PEAEER. 20 ATIPRGEEICIE, IR 7 ik a 7 PHIERE TRONE T — 22 0%,

3) AR H S RE DO RMZAIC S 2 BUiSER, REGBTFRUEIZER & FBUKIRE 7V Z2 /A B b ¥ T B i g2
Betiv, 7—2 EETI)VOMmAIE DS EEICKREES 5 C LIC K > T MUKIR & SUEN E D X 5 G A 7= X
LS K> TEHL S 200 ZW5NCT B,

S, BEORETEDX S BETY Y ITDREN, v g Tian L T EL,

F—T—F: ml, SURET IV
Keywords: Antarctica, climate model
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IKRMPKE TV ICIES DBAFE & FMIK R D P B 525 _ _
Recent development of numerical ice-sheet/ice-shelf model ICIES and its application or

Antarctic Ice Sheet

T AH8f 1 B RS 2 e AR
SAITO, Fuyuki* ; ABE-OUCHI, Ayakd ; TAKAHASHI, Kunio®

VNI ATBGE NI ER T RS, 2 BRGUR AR KU EIT LA
1 Japan Agency for Marine-Earth Science and Technolbgmosphere and Ocean Research Institute, Univ. of Tokyo

Ice sheet model for Integrated Earth-system Studies (ICIES) has been developed to simulate Greenland and Antarctic ice she
as well as paleo-climate studies of past Northern Hemisphere ice sheets.

Previous studies using old version of ICIES for the Antarctic ice-sheets have focused on subjects which are insensitive tc
transient migration of grounding line position. Now we have been restructuring and improving the model to compute flow fields
over ice-shelf and on grounding line using the shallow-shelf approximation and a grounding-line flux parameterization (basec
on Schoof 2007), for better understanding of past/future evolution of ice sheets. In this study details of recent structure of the
numerical model is described. Demonstration under ideal and realistic configuration including Greenland and Antarctic ice sheet
are presented. Impact on the simulation by variation of technical details such as a convergence criteria in the matrix solver i
described to show the influence of long-term simulations.

F—T— N HUEE T IVBAFE, KK
Keywords: numerical modeling, ice-sheet
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