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Sr(])urces of freshwater to the Antarctic continental shelf -distributions and multi-decadal
changes-
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The Antarctic continental shelf is the gateway to the global ocean from the Antarctic Ice Sheet, the largest freshwater reservoi
on Earth surface. Discharge of the freshwater occurs as the processes such as basal melting of ice shelves and calving of icebe
On the other hand, sea ice formation and melting on the shelf redistribute the freshwater, affecting the overturning circulation:
of oceans. These two processes of freshwater transport are closely related to the surrounding oceanic and atmospheric con
tions, and therefore estimating their contributions and clarifying their relationships with underlying environments are necessary
to quantify the overall impacts to the ocean and its temporal change.

From observed salinity and stable oxygen isotope ratio of sea water with a few assumptions applied, meteoric and sea ic
fractions in sea water are estimated on the shelf and their geographical distributions are studied. Meteoric ice fraction is large:
in the surface layer of West Antarctica, but the water column inventory is largest in the Ross Sea and surprisingly uniform arounc
Antarctica. The column inventory of meteoric ice retains the broadly consistent signature of ice shelf basal melting, which is
proposed by the recent studies, but its oceanic stock is rather homogenized due to the effects such as oceanic advection ¢
basin-scale circulation. Sea ice fraction contributes large production in the areas of strong katabatic wind and shows negligibl
production/net melting in the West and central East Antarctica. The vigorous vertical mixing due to high production also dis-
tributes the meteoric fraction to a wider depth range.

Observed salinity trend suggests a possibility of temporal change in these freshwater transports. The salinity trend at th
bottom of the shelf for the recent four decades reveals the salinification in the West Antarctica and freshening in the Ross Se:
Repeated observations on the shelf region off thélidd_and Coast indicate freshening for the recent two decades. These sig-
natures might be consistent with the accelerating discharge of the west Antarctic ice sheet. The signatures are consistent with t
structure of the recent salinity change of Antarctic Bottom Water, suggesting the on-going impact of the Antarctic shelf on the
global scale.
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The fourth Antarctic Bottom Water: Cape Darnley Bottom Water
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MRORE K ERMEBIEMEERIZ, maE & JERETED 2 7 T TEVIKDILAAR EHFEDOFEEICIED D I BIRAZICTE
X ENBTETESNBEEMRTH S, KOG THEVOIFEMEE/K TEARDOEBICIEN>THD, il
JEEKERDIKIE, HIBRO2UFEKD 30 — 40%% & (5 % (Johnson, 2008) LV KDILHARDGHE L2 0, ThFIATSS
FimMZEb 2 &, FRBIEENED D, MR FLOKIREMNEET 5 L1cab 5 %,

PR E K OE IR, TR T 2y TV 7T —F Y R 3 KAERERE LTSN TWS, Yoy Tih—
IR —E =R OHEIICEH 4 OrtEE/KOERKIDH S T EARBENTWZD, TR ETHMEIEI< D> T
Wish o Tz, MMEEKIE, IRERY Y TOEMKEEICHES 7T 10 VP TAERE N2 BUVIKDEIRIC G > TV,
N TR D OUPKIEHR & BUCZERIC X O Mg THID TORE NP EERD v ¥ 7 (Tamura et al., 2008)> 5,
FAMFARTEHIO B/ 1,200km 7 A ) —HDKOPICNIET 57— 7 X > L—=R Y =¥ H¥matliifs TH 2 (i DK A e ©
HBTENHSMICIE STz, FT T TOWEMNAKA CB 4 OmMEEKEBIKTIE AWM EFEL, HARD IPY Bl
DE—7y Ml E Ulc, 2L T, PRIED, T THMMER/KOERIKTH S L ZFMTHLEMIL, TOHE LD
g /K& r— 7 & > L—JEJE/K (Cape Darnley Bottom Water: CDBWY 44313 7z (Ohshima et al., 2013)

BT, =72 L —C 4 DDFRERZHRE L, 2008/2009FE0 1 FEM DK « H5y « o7 — 2 2 S
L7z, BREROHKEX JAMSTECOHBEALT, RIUIHRGGHEFERZOMEE L TIrbN Tz, TOBNCE > T, HEHUIKD
FEM &L D e icif > TIEBICEF I 2 T 300mfEEDRE S 2> Tiiith L. JEEKE 2> TW T ZEEEZ S C
I LTz, SRIOFRI, ER/KERKICIE. 5F TRV « E e DK ARE SN TN, FN5 D%
Wiz THHIKERDIEFISR N THNXEREKIIESNE T R BT EEDTH %, HEMTIE, ¥—TX > 1L—
ME ETRIRVD, HKAEEENREWVEBENEND 5, A, CNSOEHTELRETIIG LLEEKDNTE
TWBAREMEZ/RTEDTH D, FEETEFEANTOREENN S, FElE 6 M OWKEEETH S X ABERY =
Y TEEREKERD Y 7 F IV TV,

FREABINC X B IKEKDT v 7 ZORD & #KEERIC K DI 5 ORME O S, 2EE CILMAL
EJE/KD S HD 6 — 13 WFAEED T OIHEN S 0IAA TS EHEE LTz (B0IATHEIX 0.3—0.7Sv) I 5, 7r—
TR L— BRI, RAICEAMEEK RS LD ANBRESN, Yo v 7))Vl CRIETEE Y>3 >) OWEK
D 13— 30%z K5 EHEE LT (iimld 0.65-1.5 Sv) 5 X COKE/KIGERIGZ — i E A 2 T L 2R T5EDT
B3, KEEYE T Y3 VTOEBKE, 19804FE K b FiR LAERENRD LTS T LAV E N (Purkey and Johnson,
2012). FFHEEROGHEDORREMEM M ENT VS, MA T, =722 L—RKY) ZVEUTOWET 7 DEHH 5.,
T T COEEKDERED 20004E A — )V TEH L TWA T EERBENTWVS, MULEND, BRI HEER
RZOEF ZEZDBICEH, SHBIITr—T RV L—EEKEEERBICANSHEND B,

T R REIEK, SR U =, WDKE R, Bk, e, o —7 2 L—
Keywords: Antarctic Bottom Water, coastal polynya, sea-ice production, dense shelf water, mooring, Cape Darnley
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Southern Ocean: the key factor of climate change
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HEEEN - 3 - 132 - CO2- RERF 2 W KICTOIAR, MWEKTERICEK > TN S ZHIERRIRICHENE T 5, HKDFEE
T EHMOMEE “KIEDO ATV T THO ., HEEFOKELENCH U TRIRICINE T %, mMMifE TR S N5
JEKIZZDOZIHHICH L TERZEETWEH, TO2KRGEBGENOARDN LA 2 DIES5EBREETH S, KLk,
HREBINC X 2MKEFEROE=Z) V7 BUGEIINC X 2 /KBGO~ v Y| EMGERET 7 IVIc X
HEUETER &S B2 2 = DOTFEN D ZMAANCHD HlAr, FEMUEEK DK E « ThAAFEIE « EJE TOILMN D 248
EHETIVA S ERMNCFTHMT 2 HF 2 HIEE LTW5, AWZEE, HERBIR TORKES R T LOMRIAIC B 2 %I LT
BRHEOZEHIRICH L TF Y LU IT580THH . [UELEFTFHICERE TS EDTH %,

BADT THEDOMRICE > T, V) EET—ZOERE T OMNHHORTE « BEICK D, FEMERE/KDIEK & EiE
V>3 Bk EOILHIPHEEGE =2 1) > T HA[EEIC R - 723 (Tamura et al., 2008 (2) 5T 7 /L O i AR g
b - EmERIc X O, IR ORE & Y B RR 2 R ER N 72 8T X 2 I 2 B BIC#R T 5 2 al—ya vk
TV, ZOFERZHIGEN & BT 2 FENAFE L 2> 723 (Matsumura and Hasumi, 2011 O DD K &E BN
Holce TNEDHADOREBZEEE Z, = DOMN LIz ik, @27 —2Nnc X2 MKERERE=2D V7,
(b) BUGERI T — Z D KRGS OIS v €U 7, (©) GIRMSIEHEEE TIVIC X 2 BiEHEZHA G DR
HT. MMEE/KOFEERERMNTHIET 2 HNYD TAREE 55,

AL TIE, TRADTNETHFE  EH LU TEeT—% « T - BUET T V2R U, #Hi7z IS b T O drEsil
KB T a7 — 2 2B U, WERERIGER O rIBKEN ] T 2 Mt E/KIE K Z & 72 59— 71 & Rzl
HETZHICKD, ZORFZERNTIHSHICT ZHZRATVS, BRI, TRMEREKOERE « ILHARE
i - K CTOWNO 25T 259 THs, [ERKOERE T2 EEEKPETENLZTESNTVEZDN? | T
DEEEKIZEDL SWEPOKEIRE LD S KERHE EETEL THL O ? ) [N EMER—/KDUFED £ T
ICEDRREFEL, D> T OMN? | %2, OB - BT — 2 N CBEE T )V ZERE LT, EEICHS
IC5FZHEE LTV,

A TIE, WADBEED TS, () ANLHRICKZMPKEERED< vy E2 7, () BREEEHT— 2 O Ek, ()
MPK-HK-IBERS ST TV V7, (V) UNATr — VT V2DV T, ZNTNHRBS TR LN TV A FEEEBNT %,

F—T— B MRV, ERUEREK, K ERE R, BUGIREHERIT — 2 2y b, DK — K — e AR, N — Ve T

N7

Keywords: Southern Ocean, Antarctic Bottom Water, Sea Ice Production, In-situ Ocean Observation Data Set, Ice shelf - Sea ic
- Ocean Interaction, Micro-scale Modeling
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High resolution Modeling on the Antarctic Bottom Water Formation
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MR R CIE A E N2 RIS /KIS D BRSO FEICIE U, Z D4R /KR I S ER BB O g e R
JEAGER D% B E ORERFIC D CEREREEZHS T3, Lh URFZERIMICE R EEBD NS C & 5 s
IKIERRDEREIIRIZHS TR, ZOFFMIR BRI BURDMTY: « KIRZDOREEHFEO—D L 5> TRV, JKREK
FERKIC IBUW T 10m RO & 7 RNEEIC K B /KBRS « 0 km O ECHIEZEIR « £ 10km B R Y = VK &
FTTOR DT Ty 7 A B 100km A —)VOJRRRIEER /5 . B4 IRRE 2 A — )LD 7 it A AREIC EE
RREEHSTHED, hDODZFNBHAEICGEEZNIFZILH> TWVB, TNEEE—OBETT IV TCRIFICHS T & IFEHE
BRMOBEI SWNEETH 5720, JERKIERZE > IZBHFEOBEETY >~ Wiz ieh THAL LzRETH et X
D8 ZNZNHNACRHES 2 & DICH F > Tz,

FRC S KDL AL M FE TR PICIEE S 2 ISRV K E IG5 T &I X Z/KBLAE 7 1 A EfK L
WD SKEMHEET IV TIREHTE WD, IEFIZET VAR E LT 5, BEEIEF 17T T IVIERERIL A EIC 2R
TEZE N5 LT % 30T Poisson/TRE i < BRI D B HY, TRV SN TV IR AENEIC X B fRETIREIHE I X b
IV TEUTH UCIRRERNCIE R T 2728, BISEZ R e ULTe KB 2 2 L—2 a3 VIR Th - 7o AW E
ERG IR AT T ICERE(E L THWS T & TT OREZ AR L. WD TRIERIFRO @O IER 12 EE 7 )V 2 BFE
L7zo THUC K DBFEMNZRE TORBEBREMERBRZITV., V2 alb—y g VSR EBGENT— X ZEEEalinE
BRCLEET 2 2 W A[REE R DD DH S, £z T OIEFIAMHEBIEE T IVICE VT4 > Ok F-BINEZ AL T &
ICXK O KDL RATIHIE THIED Y A Y M2k d 2 7T at X0, WKNEIKT 2 BRICE U2 8 Naks ki1
(FIINWTAR) DIRBENZIFICY 2 L— 9 2F20feb 9 5HG e im0 Tz,

Zﬁéﬁ?ﬁ’ﬂiﬁb MR LU TWAEEE T IVOMERENT % eI, ZNEHAVTITS TW S FEMEE/KEBOERIEIC
g5 I al— g rOiERz, FRCHE km A7 — )LD « A DEKE/KIERDRERIC S 2 5528, U Z R
SBR[ ZHE 9 KH RNEZEICAE S SLiE A EFRIC B U Titan 9 %,

F—U— R MMEEDK, JE AT TV

Keywords: Antarctic Bottom Water, non-hydrostatic model
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Modeling basal melting of Antarctic ice shelves
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WKW BT TIVICHDKa Y R—% > b 28 A L, ZOBEET )V > T, DK OEmaHC OV TRz,
COETIVTIE., BIERE R TOmMMADKE M@ S 770-944 Gtlyrk RFEE 5N 5, FMEHPKICHEN T, BETET
U &2 s MK ES i i ARG SR 72 B 7 LR 2 St U Tz r DK O I iR 72 5 | 6 & 97 BURIHIDK T & lc K& <
TekhkhBTehbholz, TOETNZHWVT, FERMAHELTEC 2 FIEN TV 2% EF L mEOsRkicyd %
RERBR T/ > 12, TOETIVTI. FDKE @ ff 8 13 50 _ BRI SBIC IS 3 20, HEsR(bIciZIZ L A LG
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T AN L UUHAFAES BHMPKEET. RIS Y = v 7V, > R 7 2 —IchiB@ S 5MPKEECH > Tze TN DO
IKTORMfFER O, HIEKE T2 IEEREKDHPK FADIRA S X2 — > DZRICHES BaEhnic K> Th[EfE T T h b,
RIS, B 2R Y =y TIVBOWPKEE T, SR EFISH LTl THIKTH 5, TN E5DHPK TRz & 2 &UED
EHUTE. WKATH TOWKEEND HREDH O . HPK FICHA T 2 /KIRDEEHEIOKRIDBEICHR S NS 720 TH
BT hbhrolc, ElEATIE, KR LA LT, HPKEmBEREDHENT %, Z OHPKIETD 5 ORI ARFENDHE
ISR OB MBI E N5 A HEERZ b T8 2508 2 & D,
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Keywords: Antarctic ice shelves, Ice shelf-sea ice-ocean coupled model, Climate change
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A possible scenario of a drastic change in Antarctic coastal polynyas associated with ic
sheet loss
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! Department of Mechanical Engineering, Tomakomai National College of Techridlugitute of Low Temperature Science,
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Coastal polynyas, which are newly-forming sea-ice areas surrounded by pack ice, are formed by divergent ice motion drivel
by winds and/or ocean currents. Antarctic coastal polynyas are very high sea-ice production areas, because the heat insulati
effect of sea ice is reduced significantly in the case of thin ice and accordingly huge heat loss to the atmosphere occurs. Tt
resultant large amount of brine rejection leads to dense water formation. The dense water is a major source of Antarctic Bottor
Water (AABW), which is a key player in the global climate system as a significant sink for heat and possibly carbon dioxide.
Coastal polynyas are also sites of biological "hot spots”, because of much-enhanced primary productivity.

Very recent studies have suggested that landfast sea ice, which is stationary sea ice attached to coastal features such as grour
icebergs and glacier tongues play an important role in the formation of some coastal polynyas by blocking ice advection to caus
divergence. Key examples are the Cape Darnley Polynya and Mertz Polynya, both of which are major source areas of AABW.

In this study, we present the first combined circumpolar mapping of Antarctic coastal polynyas and fast ice, based on satellit
observation to examine and quantify the linkage between coastal polynyas and fast ice. The map reveals that most coasi
polynyas are formed on the western side of fast ice, suggesting that fast ice is an essential element for the formation of mo:
coastal polynyas. Furthermore, we demonstrate that a drastic change in fast ice extent, which is particularly vulnerable to climat
change, causes dramatic changes in associated polynyas and possibly AABW formation that can potentially contribute to furthe
climate change.

The map presented in this study reveals that many of the coastal polynyas are formed along the East Antarctic coast where fz
ice dominates. In the West Antarctic sector, it was suggested that intrusion of relatively warm Circumpolar Deep Water (CDW)
onto the continental shelf causes the basal melting of ice shelves, possibly leading to acceleration of iceberg calving. Futur
climate change might precipitate a similar situation also in the East Antarctic sector where the location of CDW is relatively
close to the continent. This possibly causes drastic changes of fast ice extent directly by melting, or indirectly by acceleratior
of iceberg calving. The drastic change in fast ice extent is expected to cause a dramatic change in the polynya area and sea-
production. Further, a huge tabular iceberg can directly affect the polynya area by covering over as shown in the Ross Se
Polynyas area in 2000 and 2002; giant icebergs B-15 and C-19, calved from the Ross Ice Shelf, causing a significant reduction
the polynya area and sea-ice production. The results of this study suggest that fast ice and precise polynya processes should
addressed by next-generation models to reproduce the formation and variability of sea-ice production, dense water, and AABV
properly. The mapping presented in this study would give the boundary/validation data of fast ice and sea-ice production for suc
models.

F=U— R R =, 8K, mRUEREDK, Kb, KR
Keywords: Coastal polynya, Landfast sea ice, Antarctic Bottom Water, Iceberg, Ice sheet
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We use a hierarchy of ocean climate-carbon models to investigate the future scenarios of the Southern Ocean carbon stc
age. Intensified and poleward-shifted westerly wind is hypothesized to enhance the upwelling of deep water and thermoclini
ventilation, which may be counteracted by the warming and freshening of the surface waters. We analyze the solubility anc
biological carbon pumps in the Southern Ocean as simulated by the Climate Model Inter-comparison Project phase 5 (CMIP-5
models. Model-model differences in the regional carbon storage are significant, O(100PgC), reflecting the organized change
in the two carbon pumps. To investigate the underlying mechanisms, we perform a suite of numerical sensitivity experiment:
using an ocean biogeochemistry model, where we purposefully impose (1) a global warming of sea surface temperature, (2) ¢
intensification of freshwater forcing and (3) an increase in the Southern Ocean wind. Comparing the simulated patterns of carbo
and oxygen changes, we find that the future increase in the biological carbon storage is likely due to the warming and freshenin
of the surface water dominating over the increasing wind.
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Incorporation of trace elements by diatom frustules: Significance of sediment-trap obser
vation in the Southern Ocean
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A, HE T 2 AV R NIy TEROR TEULROWIEZE L T, T Ay A MR, r A4 > oftic, O
A B-SEEA. O7 IV /AR EINE NS T RSN Uiz, T LT, 7 A 808 T TE O Y ENE
B, 7V T A RO I B2 5 2 TV A ARl Z2 454 U7z (Akagi, 2013; Akagi etal., inpress £ LT, Th
BiE A Y LOENRLL OB R A5 TH O (Akagietal., in press, [ZIFFHINIZEEZ TS, HFROHIZE
BT AR E LTI ANDNS 2DIciE, N—V Y ZHRHIRRIEN & AR NAEARH 0 . mARE TOMZEN

0D A 87 A BT L EUCERZRINT % 05 7 A T 7 &, T HBUCEOT A B Az 7 1 @hMEE % BiEm A
MFRINOR HECRREZ B<HATE e b4 ENT (Akagi, 2013, ZOHERZ, X—V V JifOMETIE. O
D7 A BRSNS 27V X/ r A Btk I K > TEA HEUTRDO T — 2 DELE N, T OREO DI VER T
TCRICEAMNRONTE Teo T OMERIIFTARTED K 5 I PEERYIE OEADN D RO IHE Tl b ENWICAEHE
NBIED S EHRFLTWD, FEROTEHRICIE, FATEDET 1+ AV F Ty THEMNKRDENS,

i EETTROM O A Y LORNAKEIGOKE-RDKIOZE L L TWa T e 2EX B L. T AEM S D75k
THHEARA Y LORGALIC 82 G A TR RN H 5, O “MENDIE" ZW6MNMCTE T Lid, 2F VL
DOERNALZESZ L X2 T EICER U KIP-REOKIZEIRIC B D TRBHLDINAEREEZL TV 5,

ETAT, BHEOMETCHEEACBOTT MBI EEINTWVRY, BBV T, 2MMo&EtE0—HkE 3
MOEBITEDIFIIETIZT A A THEET % T LD FTREIN, A8 A BERICHIRINTIRIN & N5 il FEMED E W
EEZBND, EMATHCEWTT A HOREZIEL L., MMOTEDIERANDEEERERT L L, HFROKRE
TEETHD,

Akagi, T., Fu F.-F., Hongo, Y. & Takahashi, K. (2011) Composition of Rare Earth Elements in Settling Particles Collected in
the Highly Productive North Pacific Ocean and Bering Sea: Implications for Siliceous-Matter Dissolution Kinetics and Forma-
tion of Two REE-Enriched Phases. Geochim. Cosmochim. Acta. 75, 4857-4876.

Akagi, T. Rare earth element (REE)-silicic acid complexes in seawater to explain the incorporation of REEs in opal and the
“leftover’ REEs in surface water. Geochim. Cosmochim. Acta. 113, 174-192 (2013).

Akagi T., Yasuda S., Asahara Y., Tanimizu M, Emoto M. & Takahashi K. Diatoms spread ahigdtrsignature in the Oceans.
Geochem. Jour. in press.

P — R A AR, MR, R T AV N R Ty T A
Keywords: diatom frustules, trace elements, sediment trap, Southern Ocean
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Millennial-scale sea ice expansion in the glacial Southern Ocean

i 52 0 A A BUR LR e 3 Bl fhi
IKEHARA, Minoru'* ; KATSUKI, Kota? ; YAMANE, Masakc® ; YOKOYAMA, Yusuke*

LSRR O RS et > 2 —, 2 IR RN, 2 MR SE B IR, 1 RO ERSGB R ZET
LCenter for Advanced Marine Core Research, Kochi Univeritgrea Institute of Geoscience and Mineral Resources (KIGAM),
3JAMSTEC,*Atmosphere and Ocean Research Institute, University of Tokyo

The Southern Ocean has played an important role in the evolution of the global climate system. Area of sea ice shows a larg
seasonal variation in the Southern Ocean. Sea ice coverage on sea surface strongly affects the climate of the Southern Hel
sphere through its impacts on the energy and gas budget, on the atmospheric circulation, on the hydrological cycle, and on tt
biological productivity. In this study, we have conducted fundamental analyses of ice-rafted debris (IRD) and diatom assemblag
to reveal a rapid change of sea ice distribution in the glacial Southern Ocean. A piston core COR-1bPC was collected from th
Conrad Rise, Indian sector of the Southern Ocean. Core site is located in the Polar Frontal Zone. Sediments are composed
diatom ooze. Age model of COR-1bPC was established by 14C dating and oxygen isotope stratigraphy of planktic foraminifera
Records of IRD concentration suggest millennial-scale pulses of IRD delivery during the last glacial period. The depositions of
rock-fragment IRD excluding volcanic glass and pumice were associated with increasing of sea-ice diatoms, suggesting that tf
millennial-scale events of cooling and sea-ice expansion were occurred in the glacial South Indian Ocean. Similar episodic IRL
depositions were identified in the South Atlantic during the last glacial period (Kanfoush et al., 2000). However, Nielsen et al.
(2007) proposed that the tephra-rich grains in the South Atlantic IRD events (SA-IRD events) were mainly derived from South
Sandwich Island volcanic arc, and concluded that sea-ice was the dominant ice rafting transport of such IRD grains. Preliminar
provenance study of IRD grains suggest that the source of IRD in the South Indian Ocean was also volcanic arc in the Sout
Atlantic, based on chemical compositions of rock-fragment IRD grains. Thus prominent IRD layers in the glacial South Indian
Ocean correlate the SA-IRD event, suggesting episodes of sea ice expansion and cooling in the Atlantic and Indian sectors of tl
Southern Ocean.
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The ANDRILL Coulman High Project: Japanese contribution to the next phase of the
Antarctic Geological Drilling
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The Coulman High Project (CHP) proposes to recover two, high-quality, continuous drill-cores by drilling into Paleogene to
lowest Miocene strata beneath the Ross Ice Shelf on the Coulman High in the Ross Embayment, Antarctica. The overarchin
objective is to establish a history of Cenozoic climate, tectonic and glacial changes in an ice-proximal setting to determine the
sensitivity of Antarctica’s ice sheets to a range of climatic and tectonic forcings. The sedimentary archives to be recovered ir
these two "800-m drill holes will offer a window into the range of environments, ecosystems and tectonic events in the Ross
Sea region as it stepped from the warm, high,G&eenhouse world of the Eocene into the lower,Gdd highly variable
Icehouse climate of the Oligocene and early Miocene. Antarctica was the keystone in this global climate transition and hoste
the growth of ice sheets that started major cryosphere influence on global systems. The sensitivity of the climate system t
elevated levels of greenhouse gases, the strength of polar amplification, and the behavior of the AIS in a world warmer tha
today remain fundamental questions to be addressed by CHP’s integrated data-climate modeling studies. These seek to red
the large uncertainties in predictions of future ice-sheet dynamics and sea level, in part by testing models with ancient scenaric
under conditions warmer than today. To improve predictions of long-term future climate and sea level, it is imperative to obtain
geological records of past polar climates and ice sheets from time intervals when atmospheric CO2 was two to four times highe
than present levels. Modern observations and instrumental records provide details regarding current and short-term change, |
high-fidelity climate records that span previous periods characterized by higher-than-present CO2 are only available from th
Earth’s geological records.

The Japanese ANDRILL consortium has decided to join the CHP. In this talk, we will introduce the scientific backgrounds,
logistics, and schedule of this drilling project.
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