IN SEARCH OF THE PERFECT WAVE:

VARIABILITY OF MARINE-TERMINATING GLACIER RESPONSE ALONG /
THE WILKES LAND COAST TO DIVERSE OCEANOGRAPHIC CONDITIONS ™

Catherine C. Walker! & Alex S. Gardner? "Woods Hole Oceanographic Institution, Woods Hole, MA 02543 2Caltech/NASA Jet Propulsion Laboratory, Pasadena, CA 91101

[m/yr]

N 28 - . . ’ o il . 2,
< iy 2 ’ i Ll g -~ & To U R 2 P Q2 .
) . < We B o VR 192 ) - 3
‘o - . 4 2 i o) g . . I et P . e D - = . B - 22 S Y
' = . _— i Ao i LR %, - e 2 2’ o +*® “ L e o, Lo
e 3 » 4 et 455 “g i 2 S L =
3 , V4 4 v . L , e P e P TR e
b (i i o2 4 B | | B E S ’ - & . > " R, RS ¥
: ' = Mg # - v | L e S0 ¥ N > . S 3 b : - 2
3 ] £ TRl O 5 - P * N7 “ \¢ ) Mg, . ~ . -
< T 5 5 - ) 5 ]
r e . 3 k.~ - I 4 R . . <~ . 4 : 5
K 3 =] u . + - o 13 S Ty B . N 1 : - 1
- " - o v < 3 g - -
v ; - : | i } ’ - > & 2
- - - . = . . -
, " = S . . y F 3 b\ [ ] -1
3 & E 2 ~r a ad M
1 & : o i ¢’ -“ X o - W B
3 - ‘ . : & ; &

| -0.5

2.5 Shackleton IS ('« 2 o DGR i = . o\, s

0

1.25
| 2.5
3.75

B 5

- ,

Legend -

5y

Changes at the margin of the Antarctic lce Sheet it W1 | Westlce Shelf Dynamic Collapse of Floating lce and Polynya Eftects

dH/dt (m/yr)

dH/dt (m/yr)

Totten/

MOSCOW U . ¥y ; 3¢ > 2010 2012 2014 2016 2018
I T Years

1 2 4  5x ;
3 5 - 2 10ien 0 25 50 75 100 km

- - | ¢ T — — L - |/ e _ Front Positions -~~~ &
‘ y . o - ; e 5 February 1992
] ' f :» A ;:'P.,,‘,.. P . A.

. : . . — 25 January 2000 -
RIS INGTBCHE ' - WIS is a contrib

R 29 December 2001
since 2007 / R V$\/J ou B o PR R e S L ; o 25 November 2006 . ‘
y - CE > ’ 7 N * 28th:March2010/ == SRS LN O , 4 November 2010 b

utor to Prydz Bay G ...and home to 2 penguin colonies @B TS 29 Decomber 0
D s 11 February 2012

| - L 9 : ». 20 February 2013 - -
. 5 ; B L —— 22 December 2013

o : | L AR !
IRV (S ¢ 7 West Ice shelf Th B R ‘ \.
) d B i ~ . A S
m o N '{ colony” o : 'i’? o \‘ _ ] ,,“,. '
< = S Q@0 & # : Veomie. RA0HT , | |
O = (@) . Yy ; k& ' ‘ ™~ V 'j_"‘":- °. A 4 N
Q . > . .'- P : g -_.'.% g \ 4 ..
= VA S, ] of { R f
: (oc, . 1 3 I~ - : A ’
8 S AN } : ' ~
Prydz Bay | "\ : : \
: , \
I\ i/

Porpoise

George V Coast

Ice surface velocities (Gardner et al, 2018) derived from repeat imagery by JPL » P =~
auto-RIFT (autonomous Repeat Image Feature Tracking) using Landsat 4/5, 7, 8 & 4 ’ dal o \ ITS_LIVE project: e co R

* Changes since 2008 derived by differencing ~2008 InSAR (Rignot et al,, 2011) ; dH/dt since 1992

\

Amery

I Ice Shelf

Vincennes Bay: Marine-Terminating Glacier Variability, 2007-2019

0 10 20 30 40km 1080 : — : T . oq e
o [\elocity along-flow 1 e Ne rf detected after 20 years of stability

0.8 : |
1020 Bond r : i s

Landsat 7
17 January 2003

1040 — 22 December 2013

Bedmap? Bathymetry . . West Ice Shelf calved a
= 4000 m s . Likely impacted upon s
12000 unmapped seamounte(!) 3

Underwood

3 4 April 2014 s
Vanderford+Adams ‘, 30 November 2014

; ; »_\1000 0.6 :
o - XY 980 04 , S ot 71 o -670 D15 grounded and became

1300 o A ‘ L : ' - 2 1000
0.2 &y \/ ' e R L = 2000 f re-attached to WIS shortly
o MR [ MWW 2 . NARA . 2 _ 690 Little to no rift or calving
0.2 il NI aa T YAV * , activity 1992-2013; split D15
200 04f V¥ . , b B | in ~1 year
-0.6 | : P » Secondary rifts propagating
08 Elevation change (dH/dt) from calving front
-1 K ; A T, Thickening occurring in
western section of WIS; likely
. o L1 L R 1 due to Barrier Bay polynya
dH/dt, monthly: increasing trend 2008-2010, ey Distance ) ™ activity and grounding
decreasing trend 2010 to present

Vanderford — = ———N 2007 20|08 2o|09 2o|1o 2o|11 2o|12 2o|13 2o|14 2o|15 20|16 2o|17 2018 VB Overau. 2@18 mean rate - 5)( 2008 annual rate | Derived basal draft IC?cEtiat:;g;giunezow

Ldndsat 8 - 30 Sep 2017 Time [years]

1200

"}'! — 1100

'S 1000

dH/dt [m/yr]

Depth (m)

Velocities [m/

2008 2010 2012 2014 2016 2018
Time (years)

A changing ocean? Evidence of drawdown occurs near the grounding line/calving front, suggesting ocean influence
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