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T2 I EDHEE DI > TE I, FEINFEHO REM EAWAT 250 K13, ik
R /s, BEEAED SBAOKOHHA MRS LTI THD, Fic, ™
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FEETARKICBVT, TRoNABHT -2 28T 2 LR AFRLZTTHL,
M7 — & EBMEE TV ARAEWCHAL, BEOBNEZ TE2ZUHEHTE 28EET
WERFET S, L g Eno2oH 5, AfETiE, #BELHDKICOVWTEZ S ET
HE 7, (1) @miROKROEM LA, (2) ko, (3) HKEfE KoM IS
WT, BEHEOMEEZED THRNT 2, E6lc, BHEHIF—2 L BEE T VEHRAHICHAL
R E VI BN S, SHBROTHMEIC OV CERT %,

-7 N, RORHE, MK, AR

I. FUBIC

FAffREIC 13, HIER kD 0% DSELEL, Z DK
TR T 2 EHKHEIZRI60 A — PV BB L EINT
w3 (eg Fretwell et al., 2013), Z OFaAREE FICdH 3
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KOMEE, B () &, IBETE» 5~ DKDIR
Mg tkotarvte—rans (Fig 1), 2o
<, MK Ok %~ LU SN, B L2 o5 LT
kich pKk, BHRZEEEOLFEICERESNE Z LD

V) i, KFEOFNEES LD, BEffir 5 DKOHH
ZIHIT 28805 0 (eg Fiirst et al., 2016), f&ofd
XETHELTIA YD “aLy”ithlzaeons I eh
HorlrlE, BHETH D, HlziE, & 2KMOMIKIER
DUFKIEAI & o CRlfE L 72 5 (Fig. 1), %7213
U flCE 2 E, kP aEic kb Tl E 2E, KA
DMEFEZ LD IERTbNTLES DT, EiitH
DRFDOFRAIZABITHE L T, KEDKHFMMAR
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Snow
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Fig. 1.

Strong
Basal melting

Schematic of ocean circulation over the Antarctic continental shelf and in the ice shelf cavity indicating

the on-shelf intrusion of mCDW (red arrow), strong basal melting near the.g.rounding line (pink circle), and
outflow of the mCDW and glacial meltwater (cyan arrow) mixture.

DOWBAERAHLTLEICELLRZ2DTHD (eg
DeConto et al., 2016), & TOW%EH» 5, HPOKELE /
AL D 3 72 R ERNE KB AR LT BB WK
HBIENbRD, MMUKKOERIC X 2 HEHE A7 D5
Wz s7z0l, BEIC X BMKBED A 5 = X L OB
fENEEZILEL 72> T w5 (eg Jacobs et al., 1996,
Prichard et al., 2012, Paolo et al., 2015),

2000 4EAKE, MK &grE O B AR OBFgE I @I 5
BlLic, ZD—2DE&E > Lixo7zDiE, 1994 Fi2H)
DTEMES N7 Ly iBics T 2EEENTH 3,
PERE 100°-140° 1o hiiE$ 5 7 o v ¥ v NS (Fig. 2) ©
&, BB WK (1-2°C) 2SR FEA~ LA L, #k%z
BE L T3 2 EaFE R &7 (Jacobs et al., 1996), %
7z, 2000 FELUEL —9— - L—¥ —EEFHE2EHEL 2 Ic-
eSAT, CryoSAT, @EROENSHAEZHET LI EDT
&% GRACE & Eic k2 NTEEBHNIC X - T, BEiko
HEBIEBHETE 5 X 510572 (eg Velicogna and
Wahr 2006, Rignot et al., 2008, Pritchard et al., 2009, Ri-
gnot et al., 2011, King et al., 2012, McMillan et al.,
2014), BfE<TE, FEBUKIKOBERIC X 2 i#H EA~D

25 (89 0.3 mm/year DO EAFICHHY) 0 70-80% 5
T LR UVEREICE b0 & TWw (Rignot et al.,
2019), TOEIRTEROD L, 2007 FEDUFE, 7 AU A,
AXVUR, FAY, AT z—F v, @EL L OEEN R
Whc, 2RED2FEIC—EOHET, TLYEV
TOWFEBI S E i ST 3 (e.g. Jenkins ef al.,2010,
Jacobs et al., 2011, Arneborg et al., 2012, Nakayama et
al., 2013, Kim et al, 2017), L2 L, MK 200
K OEEM F, K THADMAT a2 21E, w{op
DHNH D H DD (e.g. Dutrieux ef al., 2014, Kimura et
al., 2017, Nakayama et al., 2018, Webber et al., 2019,
Dotto et al., 2019), RZMIICIEE > TV,
FEHEWT L2 o E R 2 2011 Ficix, 7
LR i, B Pine Island MIKASIT O i AERR N,
1994 4 (Jacobs et al., 1996), 2009 4£ (Jacobs et al.,
2011), 2010 4£ (Nakayama et al., 2013) DIAHICIZFLEL
o ote, Z 0%, WEELHIASHERIICE RS N, A
Fuxr s, ASEME AR, (REEHR £ oA s
EbHE, BlifECE, BEIARESRTRIhETIChVvIE
EICZRER, RERIRYIC, FEMZMEEEN T — 0 BEE S



HEFEMIKAE A1 o B & 7 VISR 235

Antarctic Circumpolar Current (ACC

70S

4000

3000
1500

500
76S

K
oy

S A
I\Q>
"f ~

o>

George VI

130W

70W

Fig. 2. (a) Model bathymetry (color) of Nakayama ef al, 2018 with white arrows indicating the Ross Gyre, south-
ern extent of the Antarctic Circumpolar Current (ACC), and on-shelf intrusions of the mCDW toward the Pine
Island Ice Shelf (PIIS) and Thwaites Ice Shelf (TIS). Black contours indicate the bathymetric contours at 500,
1500, 3000, and 4000 m. The inset (left top) shows Antarctica with the black line indicating the study area
re.gion. The Amundsen Sea (AS) and Bellingshausen Sea (BS) are also indicated. The submarine.g.lacial
troughs located on the eastern (E) and central (C) AS continental shelf are also indicated. The black box indi-
cates the Nakayama et al. 2019 study area. The red dot indicates the location of the PIIS front mooring.

T3 (eg Jenkins et al., 2010, Dutrieux et al., 2014,
Webber et al., 2017, Mallett et al., 2018), % DR, THR
ST — 2 2R L 2B 7 UITgE ) Tl
TRAELEZIA 2 LD TEIBREICTHDICHRET 281
M7 —% EBAEE TV ERARICHIT 2% € 7 V6
1 RITO T EDHEEE o CE Iz, HREESICERL
TR TEBEZINTE T 57— ALl (e.g. Zhang
etal,2018) ZFRIFICHEHT 2 LOAHELZDDDOH
B0, WERICRS N T — 2, MK /K &g
OMAEMEMZ L, BIRRA O 7' 1 & 23R IH R D
T=YELTn s F Ol E#HLV DL LT,
ARGTIE, WEMOKE AR 2 B S 5 L cHEE,,
(1) EROKIOBEM E~DFA, (2) kORI, (3)
HPOKRE K D 72 £ DMIE 7T B 2D 0T, FEOD
MEEZED THNT 2, S5, FMERFEICER L
B 7 — & LEMEE TV ERAIICRI L 72098, &FH
AL HED T 2 BRI Rl L 72 7 — 2 [AfL

EFIVORFICOVTHNL, SBROEIC OV CER

5,

2. BEEHOKOBEER

2.1. BEEBRBKOEMRLENDRA

— i, &R % B8 7K (Circumpolar Deep Water
(CDW)) it it (ACC) e Av %47 (RG) I
o, Mo 2HENT w3 (Fig 2; Orsi et al.,
1995, Nakayama et al., 2017), Z @ CDW @ — i i,
100°W, 110°W 27T 2 I 7967 Ly viFo R
BEM BN EFRAL, MEEOKBGRENIC X > THI S NUIEE
S 7-BEM L2 R BEY) 2 ORI > TR Lt
% (Fig. 2; Jacobs et al., 1996, Nakayama et al. 2013),
Z DR EiciiiA L7z CDW 1%, 7Kgy 1-15°CC, mod-
ified CDW (mCDW) EMFiEh 2, #l 21, KEEMRE
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5, Pine Island 1ok & COWEXI 2R3 &, KE
0-400 m £+ ic Winter Water (WW) & M-EN 2 40D
WOKAEFEIC & o TE S N B EIRO KD ELEL, K
#7400 m DAL, 7K 1-1.5°CO mCDW 23&FEL T
D, A 5 I BE A /K BELAS Pine Tsland K T
HANEMAL T2 2 EHHERTE S (Fig 3), HT A
¥R VMR RN 2 SO W CEME S h - BERTE O
27750, %% T EoKiE#% K % & (Nakayama ef al.,
2019), &b T, AKi# 1.3°C o7k Pine Island,
Thwaites flOK TEIANEFHAL T %, E TV DIRHE
ZRWT, 27750 5% M LD 7424°S 2 5 R F 209

(a) 0 Pine Island Ice shelf

Depth [m]

75°S 74°S 73°S

Pine Island Ice shelf

(b)

Depth [m]

75°S

74°S 73°S

fENT 2475 &, BIRDOKIIZ Z ORI - 72 0@ 20-
0km VR NIC & o T, BEHLE AT (red, green,
and blue boxed in Fig. 4b) £ THEIZN TV I EH3bh
50

2.2. HWIXDELER

K DFEKFIFHI—2°C, MK T EBAWA T 2 /KBIEHY
IPCEREAEDIRE DT, BEHERAT oK E Bl L 72
K, ZEIC ik & @ fE 3 % (Fig. 1; Robin 1979,
Hellmer and Olbers 1989, Jenkins 1991), &l fi# i £ -
T, mCDW IcHIDKELfEKANES L, Z OolRGAKE (HIK

Salinity [psu]

Ocean Data View

72°S 71°S 70°S

pot.Temperature [degC]

Ocean Data View

72°S 71°S 70°S

Fig. 3. Simulated vertical sections of the monthly mean in January 2010 for both (a) salinity and (b) potential
temperature of the optimized simulation from the eastern trough to the PIIS. All the CTD profiles in 2010 with-
in 50 km from the vertical section are plotted as circles with the color indicating (a) salinity (contours of 34.2
and 345 are indicated with black lines) and (b) potential temperature of CTD observations. For potential tem-
perature, contours of —1°C, 0°C, and 1°C are indicated using black lines (Nakayama et al., 2017).
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110W

106W

1.1

b) Particles locations

102W

110W

Fig. 4 (a) Horizontal distribution of the 60-d mean potential temperature along 27.75 kg m™. (b) Daily locations
of all particles (initially released along 74.24° S (pink line)) before reaching the volumes in the vicinity of the PI-
IS (pink highlight), the eastern TIS (light green highlight), and western TIS (cyan highlight) grounding lines
indicated by red, green, and blue points, respectively. The locations of the ice shelf fronts are shown using gray
contours for Fig. 4 (a) and the location of the ice shelve is shown using gray patches in Fig. 4 (b) (Nakayama et

al., 2019).

BUEKICIIES P EENZVI LR 5) A oKL T
NTUEFEET, MK TEHZR> TROEEANELEAT S
(e.g. Jacobs et al., 1996; Nakayama et al., 2013), Z D &
S0, HEHURAHE TS X 2 MDKEE S Hilli§ 2 2 &
W&o, MPKERZAMICHEL %20, Fig 1 © &5 %K
DOFRDPTE & % (Figs. 1, 5), Pine Island #i2Kic &
A NTHERE RO CHEE U 7- BT < o DK R =
OEEIME X, $200myr' TH b (Shean et al., 2019),
Bl 22 —varyCRBNEHiEn T 200
100 m/year F2EE OMPKIEHAAE S FHR S Cw 3 (Fig.
5; Nakayama et al., 2019),

2.3. KFAREMEKDFE

D kH1L T, BHESNMPKEfEKE mCDW @
RBEKE, BARTIBICa V4 oSz %0 Cih
DAIEEZEZ, VI~ EEDREREZRT % (Nakaya-
ma et al., 2013, Nakayama et al., 2014, Nakayama et al.,
2017, Biddle et al., 2019), #Iz1X, 7LV, XV
VI ANG R VWIAFTET 5 TOMIK T2 5, K
FAEICHEYS T 2820 FL—0—% 10 M, HHEsE3
FEEEATH &, P L7HIDKBEfR K2R T P L —F—0,
80% LA Es KEEM F& V7~ LML, 20% 21 ACC
IZ & o TREMMEICHR > THRANEBRT 5 (Fig. 6),

75.4S _ -
108W 106W 104w 798
Basal melt rate (m yr-1)
0 50 100

(b)
74.5S}

102W

100W

Fig. 5. 60-day mean simulated basal melt rates for the (a) TIS and (b) PIIS (Nakayama et al., 2019).
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(a) Vertically integrated melt water content from BS (m)

, N
0 8

130W

110W
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Fig. 6. Spatial distributions of vertically inte.g.rated meltwater content after 10 years of optimized simulation
showing the basal meltwater from (a) ice shelves in the BS (names in light yellow) and (b) ice shelves in the
AS (names in light blue). The bathymetry contours of 500, 2000, and 4000 m are shown in white. The locations
of the ice shelves are shown using white patches (Nakayama et al., 2017).

RY ¥ 7 AT F (100-60°W) ICFEET BHKH 5
W9 2 HoKELEK D 70% DL B2 KEEW R2 a7~ L%
e 5 (Fig. 6), B AT 1950 FLUFEI ST b
EMN R EELPEAEINTED, Zhs0BEETIV
D #% B (Nakayama et al., 2014, Kusahara et al., 2014)
5, PRI OMKELR S T 2213 T o LT 5 RN
B, & 5101F, MR TR S 1 5 FREEK D
EIEALICEE DS 5 TV B T EDRBRI N TS (Jacobs et
al., 2002, Nakayama ef al., 2014, Nakayama et al.,
2020), T &S, MKELARE, FEERIA RO KR
MEOZES, MBEREKOWLE, 532D E
HIEBR I E A 52 2 Atk D $ 5 (Purkey and John-

son 2013, Kusahara et al., 2014),

3. BEOHAT —2OBREOEVETILO
FE3E

2007 LU, 7 L v viEgicB LT, 10 v —X
VUL EOWHBRER SN T WD, £, RER, 7
v— b, AUV, XA A uxv 7z EofdizHwe, A
B, »o, RHEZEHE2IEZ S LDTE BB EX
NT&7 (eg Jenkins et al., 2010, Webber et al., 2017,
Mallet et al., 2018), L2>L, #K, #bK, XKz EDA
THET =2, il L X 28— 413, 8l
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HISNTWwE85 2 =% B, R ENE5IE5T,
HEOEMOW TRARLE TV L2 2EMT 5 LIRIE
BT, K, MBIFET NV EOMAEDEL <,
IR o BEE 7 VIS TIE, BT —2 LB EE T LD
ik, RERL»FESNT0RVLEAED LY, T
HBa, (D) WEFEET V2L TH, Bo6h TV
REPBEOHWHAHHTE T LR, (2) 8
HF =22 TREAH =R LOHEELTET, ZhdRF
KN EIIBET 20 b 5T, FRTHOE WA
EWDFIK L 75 T\ 5 (Schlegel ef al., 2018), Lo
7-MIED B %,

IovoiBEROL L, FEEE, (1) FAFTRE 2 BLH
T2 LBEET VO, (2) 7V - BeE, TV
AV MERE Lo o7 — 8 AL &2 F v 7 Bl € 7
VDA% L € & 72 (Nakayama et al., 2017), E
T —2 Ak e, WEFEHEEZ €70 EEIED
HOBEAMIT FME L TERL T, ZORAFHEfED
RAINERDB LI, TEFARIA—Y, EFNLDIHTIE
7% 5 KRDERNT 7 —2, T NVEIHER & oREtz
fio2LThHsb, 2ok LT EhDE T -2
Tug s b EHCT, BEOENT -2 2R EET LT
HHEL, ZoREHEFREZESL Z L2 TE D (Forget et
al., 2015, Zhang et al., 2018), %7, #fE€ 7% A
T5I LT, BARZTOEMRIZT TR, FRERD
2T OEBD RIS 272500 T 2 2 L 25T
=, BT — 2 EIML o925 3 & AR S 1 5 ks,
ORI B A FiETH 5 (Mazloff ef al., 2010,
Heimbach, and Wunsch, 2010),

3. JU-CEREERVET —2RE

7V — v v S, EE (B I0RE) o'
T A =8 BT B FEE VT, 2009, 2010 40
7 by U iEO¥ER O % A 7] (Nakayama et al.,
2017) #FENT 2, W7 L2 ciTbh iz e e
DFERH 5, 2009, 2010 FDOEZFDOWIUIFABIL Tz,
Z o, WW o EE 2%, 200-300 m & FLiE iy <
(Fig. 3), Pine Island MK~ D &R DKL D FEA DS H K
L, BiEEZI0Gtyr' E REWEER> T
(Dutrieux ef al., 2014), L» L, BEFEOEMEE T IVIC
&, WW otE (Ficiin) ©2oEE2HET5 L

WCEEN DD, RELFHE S L HHTERVEEBO—D
EEZLNTW, 22T, EEHELEZ, 7V —vBEEE
ERWT, 70UV 87 A=Y ZEE L, 2010 Ficow
<, WW, mCDW 0o EE, WE% kX { BHTE 55 HE
EFVEBFE L 72 (Fig. 3),

koL T, mEfkEnN T A —=2%D LI,
RSN BRGREREY 221 —varvzHuT,
COW DT LB iff, XA VYT ANTEUHHANDI
AR 2 R 2 Bfid € 7OV IEER % 1772 - 7z (Nakayama
et al., 2018), MEFLIVICBIM SN TV B RFED 67°S 1T
I 2P (S04P) 5D 7 LB viE, XY v
T 2N X HED KEEN E~D CDW oficiEH LT
fENT 2475 &, REEM L~ AT %2 mCDW O HE 23,
DAY Y A7 7% EDHNEDRBB R HEFERICL > T,
2001-2015 £ DA IR 0.3 CRREZ L L 72 & & VR
S (Fig. 7) ZoWfzeciz, B, FET 7L ols
CBWT, M, KEEM ECHEML 20 KIREEH RS
N e, KB MEEIEER DR R O I8 2 5.2
TWLBAREELH 2 LI FERICO DD, BT —2
OHBEMEDOEVET NV ORFEOEEMZ R L T 5,

32. 7YaAr MNEERWET—42R1E

7V — BEBGE % v 72 Nakayama et al. (2017) Tl3,
R ZB) 2 E D 2 WIBAIC O W T, BT 7V ORHENE
ERESELZEDNTER, Lo L, Pne Island ice
shelf OMPKELAFEE X, 2012 4F121% 2009-2010 4 & T
F150%ICE TRA L, ZoREMERZRLTED, %
DEE % BRE) U 7 HHE DREERB D A 7y = X L QHLE)
EXDOMEE > T\b, DL 7%, KEEEZMH-
e =4 R, @RETVTEBINTHLEHDOD
(Forget et al., 2015, Zhang et al., 2018), Z# 5 DML
7ay s b, MERRREOKROWE P 2 ORFRINZ
FESELHHAT LB TETCLRY, BHll7T—2 0
AR, MK, K7z ERISICR A 7% 7 a e 203 HIA &
Ao Tws, UL, HPKEED 2 5 = X L% g
57 DITF, FEERFEROERE T — 2 ofBiEom
DPARTRC, FFGEEBRISICRL 27— 2 7 m
g7 P EFFEL TS,

TVaAg vy MEERENSE T =4 AL FETIE, K
MIZE 3 2 ¥R T — 2 EBHEE TV D EDOEAM T
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(a) Jan 2014 Pot. Temp. 409 m
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Fig. 7. Yearly mean 409-m potential temperature for (a) 2006 and (b) 2014-bathymetric contours of 500, 1500,
3000, and 4000 m are indicated in black (Nakayama et al., 2018).

TR (MREEHEE) 2/R/NET X501, EFVERD
RUBKEIL, 7 VOMEIME KKk %, FHMmEE
BEm/NETDECHEVELEBIET 5, BFOFIE
(Forget et al., 2015, Zhang et al., 2018), W< O>hDfE
EZMABIET, TLVEVHE, NYUVITANTLY
Bo7F—sE7Tesy s FEEFERTH D, HlZIE T
Lv 2 gD Pine Island MK O 1R /M€ O RER TN
(Webber et al., 2017), H#{t%17 5 #Ncix, 2010 5
5 2014 FFich i, (RIEAL L, BT — 2 &4l
B REER->T0bDD, 25 F OV EX LA
ZEMET S LT, HEIOTWRESHHRS NS &5
B EHMEFRE N (Fig. 8), L L, BHF—2
(Webber et al., 2017) & H#$ % &, BT —2 Tk
2010-2013 FE12 217 T mCDW D /KA %Y 0.3°CHRE BRI
kL, 208, FELTOIZ{RENDD, Tk
O RRHIAE 2 HEH T2 L3 TECRET, 643

BEEE T R> TV 5,

4. SHEOREH

BN/ OWF5EH DB 10, BLlEM O FEIC X - T,
BRI OB 7 — 2 BEBE SN TE 1, #Hlz
i, MDKELEE DK E S 2 5 & E D HRGERY I g PEELH 2
FEWaL CTERT L2 oifg, Fo i o fidTeis o b
BLTCBYEHWABENZERBLLT VY v 7L,
o A £k, B, BELEERASILDOTES
B 7 — 2 S E T b (eg. Jacobs ef al., 2012,
Darelius ef al., 2016), 4TI, HEEHRIE T b HIKEL
s IR S 2 ArREPE DM R R S A, by 7 2K/ oK
T, 7AVA, A=A FFU7, HARIZ &> T20154F
DURE, IR 0¥ @ A3 S v & 72 (e.g. Rintoul
et al., 2016, Nitsche et al., 2017, Girton ef al., 2019), /3
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(a) Pot. Temp. Iteration 0
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(c(:)) Pot. Temp. Iteration 25
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Fig. 8. Simulated time series of (a & c) potential temperature and (b & d) salinity at the PIIS front mooring (red

dot in Fig. 1) for iterations 0 and 25, respectively.

A A v ¥y 7o HEEREMOREICE-T, 7= 0
EREISBROMET L ENEZ LN, SHBOMEET
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BBHTHHA9,

BiE, FHFLAMRRES &, 7LV VMERET TR
$, RY VT AT LM, HER I (90-150°E),
=741 =3 (60-70°E), v Z#F (150°E-140°W)
7% L OB OEOWEE TV EEHBL T 5,
NoDTRTOHEBITOVT, FHEMABEINT—2 Lol
B, Z7V—vBEBuEkhEERVLE T -y AbEERET %
TEERFHELTWS, BEOBMT - %2 LD X HHR
THILOTELHMEFTNVEZRFKL, ZhZhOMHEK
WCRHE LTRSS 2 2 L, MDKREE % BXE) 3 2o
Tot ZQHEEED T L EHIELTW S,

BFECIE, NASA ¥ x v MEERFZERT / University of
California Irvine & @ L F%EC, MIEEREBRE T,
il HPKE TV E OfEE D FEML T b, FEOKKD
BRICK 2¥MEH LR ORERTHIP, BRI X2 It
REDILDIAAICDWTIE, XKD SN TWVDEHD

O, T TV OREBINEEIC B 5 HEM OO R
BR, FLZOHBEENIL AV ENIHEER>TW
%, EMRIC & 20 EFANOFL, MANIC L 5 b
RFEDOHDIAR, KFEFERE EOFEICOVT, B
F—y OFHREOEWEEE T VAR TS LT, B
WEAE, X DEDPS LVLRERTPMAZER TS 2 Laske
LNTVEEEZ TV,

B

DUV ED B HRBEFRMME ZIHW /22 LiE
HICRZ2MKTHY, EE - K2 L TRV EE
EZRERBIVCEREHOBERICELBLHL LT ET,
THIk, & TEEKEE, OWF%EZEh o 72 Alfred We.gener
Institute © o i+ # &2 © 1 Dr. Hartmut Hellmer, Dr.
Ralph Timmermann, Dr. Michael Schroder 12, Zf§iE
BV EE L, Bk oT, M) ofkxin
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Investigation of ice shelf ocean interaction in the Amundsen
Sea using numerical modeling and ocean state estimates

Yoshihiro Nakayama *

Abstract

Recent studies show that Antarctica is losing ice, which is contributing to global sea level rise
at a rate of approximately 0.3 mm yr~". The main cause of this ice loss is on-shelf intrusions of
warm ocean water. This water flows into ice shelf cavities and causes melting, which thins the
ice shelves. This leads to decreased buttressing, acceleration of ice flow, and grounded ice loss.
The ice loss occurs unevenly around Antarctic with over 70% of the.g.rounded ice loss occur-
ring in the eastern Amundsen Sea sector. As such, oceanographic observations were frequent-
ly conducted in this sector over the past decade. These observations have provided a suffi-
cient amount of data to help develop a reliable ocean simulation that is able to simulate the
current hydrographic conditions and past observations. This research focuses on the develop-
ment of a reliable ocean model, as only by using reliable model outputs we are able to investi-
gate the causes of the observed changes and sensitivity to climate variations. In this study,
important physical processes governing ice shelf ocean interaction are explained including (1)
the on-shelf intrusion of modified Circumpolar Deep Water, (2) oceanographic processes at an
ice shelf interface, and (3) spreading and outflow of glacial meltwater. Additionally, we will
present our model development, including model-data evaluation and development of ocean
state estimates.
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