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M1 & ME

7 QApspute] 7

o= AF/7]F LS AR A7 &7 W g A7 A8 -

o] HA= I FHNVIEd B FAATARY FAAY AES 93 2016d 2¢
54~54 31l FdHd 71 AA Y stEA, o] HAE T3 5 A9 nafF H

—

7% Bope] A v @ #E ABE ARSI 2017d~2019d 9] AP XY FAS
3]

AT A"L FAtus Bt

4 Qsle] BeA

o WAF ATel ey AQH A8 Wste] AF B FAL ol
o YF A9 Fa4: /F W gAY AHAoR AF wske] Fa A
o WF LAY/ AT A7 WFY AN L FAH AL £PL A3 19 A7 Ba
o 17F Aol Yo
- FAR A8 Wse 844 g0l 9 e
- A1FusE 9T AT 874 wWe @el ujd 2514 olsle Wae] SuEw
A&
- BAY AF WsE BAGoRM AR ATHR A% 4% dekdty 1 4P
2 dzsi, 7% e AL ol 5 Ue
- o2 wgow wrlH, 24714 4AL Syl F4% w£E A%5HQ JFug
o SEAoL AT 5+ AL
- AATAQ AFEHE Uehts e AdRon bl v 447H
AFuse BU BAA A J15e Bdo] Fagk o, AT AT L9



A /AL AFNA S A Faod g AT oA

- ZH QL 715 Wslo] WA wh-3-3te] (polar amplification), 7]% ®3}o] o dko]
S-ANE Aol vl A A2A YEdE=R 7]% WAst AR HAAR FHH

- 5 7% WY F9 dRlo]l HUE 3 @EaY s Wt nE o
7] & olitsteA Fwre W3l Y &Y F8 FAQ AT B4 AY, 3=
WY S3dd g e dHe dY §

- FA Y Jledste F-ANE A9 rlEustet @RS A#o] AR, HEAHY
Ag At S A FY olFE = AAY naF/aFE A7V vEF

- A9 ty] #8d dGF o8e AAFF 7|l o] w- Fagh 5hA
g = x99 div)-s Y =8k TACl disixe & P AA &S

SCAR®] Horizon Scan 807]¢] %2 AR(ATHA) 5 9 171% A7s} Ang 2
25

- 3. How have teleconnections, feedbacks, and thresholds in decadal and longer
term climate variability affected ice sheet response since the Last Glacial
Maximum, and how can this inform future climate projections? (v}A]=} W3} 7]
% 7% WES AFgRA, S=w, AAH] YA whgel oW G

WAL v F dZel AAsE Fe o)

- 8. Does past amplified warming of Antarctica provide insight into the effects of
future warming on climate and ice sheets? (A F=9 FZH 23t di}o|
o] 2usirt 7]15-oF WAl vl Gl el AlAkske H2 FAATR)

- 17. How has Antarctic sea ice extent and volume varied over decadal to
millennial time scales? (FAA~FH A A|ZF FRA = sl el o
k= oy g=71?)

- 21. How did the Antarctic cryosphere and the Southern Ocean contribute to
glacial-interglacial cycles? (= W@ F=al7F Wet7]-20 7] F7] Wgle] v
gake o272

- 32. How fast has the Antarctic Ice Sheet changed in the past and what does
that tell us about the future? (JA H= WAL Loy w4 M35t o
o2 RE dFT 4 A= v wztE oy L)

- 33. How did marine-based Antarctic ice sheets change during previous
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- ZEfo] oA (400ppm; @A} WIS FF): Win A mE. IODP 318 Zi Fd
= wW/Jo] Wilkes Subglacial Basin ¢tZo 2 S E S-S ug (Cook et al,
2013; Patterson et al, 2014; Reinardy et al., 2015). o]o] w2 wd 4 =
1A 2918 QoW AR} 5 oF 17m =S Aoz AE (Pollard
et al., 2015).

- mlol & A (¢k 500ppm; 214]7] Futold maE Aoz o ZHiE $£3IPCO):
9= WA F marine-based ices EF AbgRHlS Ao® F4. o]d wWE 3|
£ Ase oF 2m A%, ANDRILL o] ZAaz 2235

[e)
o W& W Rdolx = W9 hydrofracturing physics
S Afstd AXAG FEFFTY AAFALE VEH YHAF

T} (Levy et al., 2016; Gasson et al., 2016).

2 8
FAE Aol mE MES I Yeir of 659 2% Fgo

BO°E . -y Wt T, [ I .J,-‘.br_ [
l-. - - = = "l‘- " ‘ . _‘ - B <=20
o e S - : { Archaean and Protenozoic)
e, b= e N e g =9 to =20
bel:‘ngdﬂ . Galé. - % (Lower Falasoroic)
Mertz  Nwwes George Pl LE T :
aby '.n'Larrc - T = =R . - ‘I\;m{:;ﬁ :f:elx.ecss.}lll’]

- Nerthem

v
ictoria Land '_ ™ ] £4: >0 { Cenozoic McMurdo
'Jdcaur. Gr oup)

T | 3% | FLIP bedvock inferred
s AN from airborne geophysis

Modsm +*  Modelled

icestream (g Flhocene
Y= oe mangin
:

The Transantastie
Mountains

A Nd 5992 2488 ) Wilkes WA 22 A oA Zeto]Q
Al Eekel W WMelE F4. ol2RE oF 3-5unhd A Fekole
Al B FEE Aol 2dstel FHofstel R o® 9 km oY ¥

B ota s]AsRS (Cook et al., 2013).

o IPCC 5aF ®.ia1A] (2013)
- 7153l tisk AR o)Al (Intergovernmental Panel on Climate Change;
IPCC)] 52+ ®Bi1A (IPCC, 2013) & 17]%F #d &
- IPCC 534 A F A5F. 17]%F 7|50 2 RE]S AW (Masson-Delmotte et
al., 2013), A|13%4. s+ W5 (Church et al., 2013), Technical Summary, =

AMALE 913 goF FEo] av|F FH Y&
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1) A Sugd F Adne gEE A7le Tads) WAIS Rut

AP At (high confidence): o] 43} gHA T %7} 350-400ppm & 1
Ad o A= WA (West Antarctic Ice Sheet; WAIS)S| $-E|7F &

st F719k 2ol AAEL

Aot EHA o] Wglo] wE polar amplification &7go]
Ao 7|5 B4y 22y AU A Ag (high confidence)

3) mid-Pliocene?] W= Al7] (3.3-3wWvhd A)oll= Hit sfgHo] &
AR =22 (high confidence): o] A]7] 1dA;=, WAIS, <& EAIS
9] deglaciation®. 2 QI3+ |4 H A5 20me= @A 23S Aol

4) dAe] "7] T CO, CHy NO H5E # A H radiative forcing2

Ak 29 234 2k UM S = = g o] 7153 wlus] &

o FE7 = Lol (very high confidence)

5) CO,, CHy, N2O 55 A 80vbd 7 4 glo] =& A=2 Z713)

u|
o S
g

rlo

t}.
o Fd= WA (East Antarctic Ice Sheet; EAIS)] <F4 A EA|
EAISS] s+ ®WFd i 7o Ee o4 REv Bio] B&
o] @A T2 FEe WAS] marine-based 2 EF SIS FoZ F
A4

Z o] 24 Wilkes Subglacial Basine] o. %7] Zgo] oA F<F Wilkes
Subglacial Basin® 2 marine-based EAIS7} FEJtt= A|AE# FA AAL
EAISE WAIS ®bF, §& I ooz &4 HEd 7A8 + AFs ¢
(Cook et al., 2013; Patterson et al., 2014; Reinardy et al., 2015)

ol 715 % W BdE2 Y] T oliEtgh wEvte 2= farfield sj
7150 Yeles wrEe WEs 4o g s WY S4E AdsEA
E3tg oy Miller et al, 2012), 23 X AsZ 7]So] YA Wi} wd o]
o] o]FojAal td. 1 ZAF} melt-driven hydrofracturing of ice shelves
and ice-margin cliff failure 271& 3 wf ZEFo]l A9 A= WAk w
& %3 9 F9S subglacial basinse.g2e] FEE AAL F JA HAH
(Pollard et al., 2015). o] Al7] E= WA B3 W s A5 17m A=
2, far-field a4 712 3 near-field A} extent 7] =3} $Hx].

F9= WA E= Wilkes Subglacial Basin *] 3] marine-based ice sheet -3-0]

Zol e
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& 4000
- 3500
[ 72000 U= HlA} ol e
e 4 = W ot
- 2000 @ A¥ O F4AS 5
[ 1500 & BEDMAP-2 A=,
1000
500 AlEE A9 1o
20 o), Fs Al
0
_500 M B i 7]
-1000 o] &4 of
~2000 oo o .
-3000 "4 X] 6]'—1 A)\'C 7}1?
-4000 B &= qlth
-5000
~6000
—7000

o At 31 7] (Last Deglaciation)®] a5 5ol 3t W=9 &

S LGM E<be] WA WSl R E=Ale] Wk £ gud g Az Aded
A 2 4 AFE (The RAISED consortium 2014; Weber et al, 2014;
Rebesco et al., 2014): 20-9 ka Alole] %= WA+e] episodic mass lossel tf gt
s AlF

- v A LY EH events: FEHtE WA 9 SE Weddell Sea®] = WAe] 3j
e wF e eventsoll WA . oF 17kyre] IRD peako] &= zduto]

AZ deglacial warming®] A]Z}2 A|A]l. o] Al7]& EHRHFAAE Heinrich

—

l?]lO M

< H

>

event 102 F9d A7 <.

- Meltwater Pulse 1A: W4} ZdoA] F=9] contributions A]A] (Golledge et
al, 2014), 2=:Alols]e] IRD 7]2 (Weber et al, 2014). WAISZRE < ice
mass dischargeZ} MWP 1A &<t Im/century 9 s A$5ES do7 4
NS T3 ocean warmingo] WA} FF Al7]o] FQa3t

Warming ocean©] &% oj®H HF-gS do7 4 Q=X st T3 AAL

15



25 24 23 2 2 20 19 18 17 168 15 14 13 12 1 10 9 8 7

MNH MWP-18KA | H1 M'NF-IP’ B-4 YD IMWP-IB

SH Akt sl ace 08 o
| &8
. o.|2§.§;

, &y wi QAN el B
é 20 O.D-iﬂl_g -
e CUE =A Aelew sad
Q /

E.E 1.0 @”7;@% ﬁ 9’] 25
€ao
L% 05 - }\]O]-OH‘,‘I E] ‘]—g— _?1_01
o : : 4 ¥
. i MDE?TFEZma U_ng 715, sw 7] ¢ =
3
RERET LI B R StE
AcE
e o s Wah gnr HAE
¢ g ~
UL el H7 A7} e

N C FA4% goo19

bi{g_l; "] ¥t """T‘l ED:"* 5 He AAF (Weber
= 1 . e il
‘1"“.'E mn_ .r‘ﬂ,wﬁ A HM MDoa1Es 8 1. 2014
ﬁm i“ ‘1|'|"] \“J MDOF-8184 - et al, )

" = ﬂw}__\;:{ wﬁ Vi '~i-e’" 40 :.-§

v i D7 nm‘;m‘.wsm AD1 60 %
2'5 I 2'4' Zla ; £2I 2'1 g 2'0 ) 1'9' |IBI |I'|' : |IE j 1'5 : 1'4' |I3 : |I2I |I| i 1ICI gl i é I':' :
Age (kyr)

oW AN Lok Agkst wel S B J1Fole] wAY o
- Kim et al. (2016)2 WHANA dojy= S5

W 22d Bdol WZ WEH £ AeS WY oE #A WA Fust @

24 249 sjd/v7)/9BelAe Bxol dFe w2
o2 S/ PAcNN Y B2 B BEE A7gos B4 WA

TRE 45 F A¢ Aoz A7E.

4‘— . iodide
. oxygen
12(g)

Atmosphere

Grain boundary region |

[l Dl}cumple:_’h"—‘ Izl

- ice crystal - /o ice crystal

p : ice crystal

ice crystal

'-—-.-—.__ﬂ-
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- Spolaor et al. (2013)& F= WaloA =24 EABE3 Q

A spgel R 9 Wa)/7) 2Be BUse e

e}

TEROC (wt %)

Br (XRF counts/s)

* Gas phase aerosol + HBr deposition + Aerosol bromide deposition

HOBr
B:
o | B (- [red]
* BrO

Bromide emissions
from sea spray aerosol

Bromine explosion
(sea ice Br,emission)

H LS|

0.8

0.4

20

15

10

Antaretic Ice sheet

Enriched* snow |
i

& Depleted” snow

. ,
} _ ,»’/ * with respect to the

Br/Na sca watcr ratio

Open ocean Seasonal sea ice Multi-year sea ice Talos Dome

(159°11'E 72°49'S)

Depth (cm)

17

NP
o
3"Creroc

'
N
[y

=] o] O] = A =
qatel BA f7IRL G2 BUsHE A7} ol Folq
cutoff value 8"°C,,  <-20
—a) NIOP 463
—] ®/0O TOC (wt %) selected/discarded samples
—| — Brcounts
— Crpoc WE%)
] a“CrLROC
NSNS
il .h\
— "J'R it
Y
2 [ 3
I
0 400
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