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Introduction: iSTAR

LB . {STAR: ice Sheet sTAbility Research WWW lStar-RE. UX
programme . D |
- ISTAR
* 6-year £7.4M NERC programme aiming s
to understand and predict future of ice ANTARCTICA

NERC Ice Sheet Stability Programme in Amundsen Sea Embayment (Where NERC Ice Sheet Stability Programme

Investigating the stability of the West Antarctic ice Sheet

Antarctic ice loss greatest since 1990s).

* Simultaneous acquisition of ice stream,
ice shelf and ocean measurements
around Pine Island Glacier and
Amundsen Sea Embayment.
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Motivation for project “Dynamic Ice”

Central question: What controls the dynamic response of Pine Island Glacier?
Overall goal: development of models that can emulate the recent response with realistic
physical processes, and can then be used to project future response (next 200 years)

» Although there have been several surveys of Pine Island Glacier over the last decade (e.g.
Vaughan et al., 2006, GRL; Operation IceBridge), there are few data on smaller scale
bedforms and bed properties — which may be (most?) critical for controlling basal motion.

e Radar and seismic surveys of bed therefore designed to improve knowledge of “smaller” -
but critical! - bed features
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iSTAR Traverse 2013/14

am e Overall 900 km route designed for

ISTAR Traverse Route | complementary science projects from
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Radar surveys

vam * At six of the sites along the route, iSTAR would
ISTAR Traverse Route “pitch camp” for 2-3 days, allowing the four
radar operators to radar-survey the site
continuously

Sleep-deprived scientists...

o

i
"2

h’

F7m

@

MeASUREs
ice speed (km a1)

¥ / ]
0o 1 2 3‘) v
T W » 4é

E—— -

The nature and dynamics of the bed beneath Pine Island Glacier, Antarctica

\il‘lvlﬁ‘r . N
B0 THE UNIVERSITY of EDINBURGH 0 Antarctic Survey . University of NS iSTAR
@ NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 4 BRISTOL ey e



DELORES radar
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DELORES surveys

e * At each main “radar site”, we acquired 22 15-km
ISTAR Traverse Route . radar profiles orthogonal to ice flow.
DELORES tracks 13/14 ' « 0.5 km spacing between profiles
‘ - . Along track, after stacking etc., bed soundings
were acquired every 4-5 m.
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“Repeat” DELORES surveys

* NB - Where iSTAR route was close to 2007/08

iISTAR Traverse Route DELORES surveys, opportunity taken to “repeat-
DELORES traks 13/14 = survey” some radar tracks.
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ting of 22 15-km profiles
= across flow, spaced by 500 m
- 1in central trunk, 4 in tributaries, 1 in
intertributary slow-flow zone
- 1965 km of radar tracks

%

& * 8 x “repeat profiles”

- 154 km worth of tracks

- 5 x profiles orthogonal to ice flow

- 3 x profiles along flow

- 7 are repeats from 2007/08 (6 year
—— | Ny = acquisition gap); 1 is a repeat from
2010/11 (3 year acquisition gap)
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Results ,
1. Radargram processing:

* bandpass filter, gain,
migration

Ice with internal layers

o

?

Ice/bed interface
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Results

1. Radargram processing:
* bandpass filter, gain,
migration

2. Import SEGY to
Schlumberger Petrel™

3. Pick bed (semi-automatic)
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Results

1. Radargram processing:
* bandpass filter, gain,
migration

2. Import SEGY to
Schlumberger Petrel™

3. Pick bed (semi-automatic)
4. Create mesh of bed picks

5. Derive DEM
50m x50 m
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Results SB5 (Tributary, v~ 365 m a’l) re——————
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Results: Main trunk - Site SB1 (istar07)
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Results: Main trunk - Site SB1 (istar07)
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Results: Upstream tributaries - Sites SB6 & SB5 (istar08 & istar13)
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Results: Downstream tributaries - Sites SB7 & SB9 (istarl5 & istar1l8)
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Results: Downstream tributaries - Sites SB7 & SB9 (istarl5 & istar1l8)
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Results: Intertributary ridge - Site SB7R9 (istar17)
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See also poster
that complements
this presentation!
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Methods: 2. Pine Island Glacier

* 4 x reconnaissance field campaigns by BAS since
2006:
* Preliminary ground-radar surveys
* GPS measurements
— * Active seismic surveys at selected sites

Yellow tracks = |
DELORES surveys |
in 2007/08

!

e |

iSTAR traverse of 2013/14 allowed considerably
greater efficiency of data acquisition through
facilitating larger field party

Operation of tried and tested methods in
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| ice speed (kma?) ”)

“siege campaign

1S A
50 100 Kilometers

0 1 2 3 . AL I B S
The nature and dynamics of the bed beneath Pine Island Glacier, Antarctica

" - |
B~ British Vé University of . N E RC i
@ THE UNIVERSITY of EDINBURGH 0 e evcomen BRISTOL Slide 7 of xx SCIENCE OFTHE ﬁT_AR

N ANTARCTICA




V. Preliminary — early work on “repeat surveys”

Repeats with bed picks: TO2, LO1, TO4, TO5. looking upstream.
1314 = red pick, 0708 = yellow, 201011 = blue

-1590000 X-axis
-1580000
1570000

-110000

Y-axis -1560000

-1550000
-120000

-110000
-130000

-120000

-140000 Y-axis

-130000

-1000 =N \ ,14%%80

Z-axis

-1590000
-1580000

-1570000 -2000

X-axis -1560000

-1550000

The nature and dynamics of the bed beneath Pine Island Glacier, Antarctica

THE UNIVERSITY of EDINBURGH 0 At tic Survey % E‘leﬁéﬂf\ot}fd Slide 13 of xx NERC LS‘TAR

ANTARCTICA



Close up of T02 (background radargram is 2007/08 data)
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Close up of bed bump on T02 (07/08 radargram)

Close up of bed bump on T02 (13/14 radargram)




