¥ 5 i
()
; ¥
Cbservatoire i j

os UG Laboratoire o% Glacsolags ot Gophyigus o8 NEmEnement

Z % CEWTEE 1TATIOMTL

e DE L+ EECHEBCHE
SCIELTIIFICOE
U}m EESITE Ngriput To
JosPHF cURER ;
SRR TRNICLOCE MECECHE




CONTEXT

p * : N
* % - o . Solid precipitation

*
Equilibrium line " . ) * o x %
*

’ :
Ablation zone /i J *  Acc. zone *  Accumulation zone * X

*




CONTEXT

-

-3 8§88 8 8

E Daugaard-Jensen

200502
2000/11
1996/01

A Petermann

-

2005/05

2000/10

1996/04
2004/07-08
2003/11 - 200411

20 40
Kangerdlugssuag

2005104
2000/11
2005/04 | 1996/01
200010
1996/03

600
500
400
300
200
100

0

15 -10

200504
Academy 50504 2000/11
200011 1996/01

1996/01

g & 8

10 20 30 40 50
Juknbshmm: Isbrae

! H 2005/05

2005/04 12000
2000/11 10000 2000/11
1996/01 P

Zachariae Isstrom 6000

Rignot and Kanagaratman, 2006



CONTEXT

Indian
Ocean
Antarctic
Peninsula

Indian
Dcean
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Large uncertainties in the overall mass balance
of the East-Antarctic ice sheet (Wilkes sector)

Need for a more accurate computation of the total
ice flux to the sea through outlet glaciers



CONTEXT

Survey logistics
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CONTEXT

Antarctic
Peninsula

Amundsen Sea

Rignot et al., 2008

Indian

Indian

+10Gtyr-1 @
10 Gt yr=1.@

Logistical facilities (near the french bases
of Dumont d’Urville and Cap Prud’Homme

2+ 19 Gt /yr
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SPIRIT DATA SETS

Areas of interest for the SPIRIT project
in the Southern Hemisphere.

B Top priority areas
I | Important pricrity areas
Standard priority areas

(" SPOT 5 acquisition limit
4 81°15 South

J. Korona et al. / ISPRS Journal of Photogrammetry and Remote Sensing 64 (2009) 204212






SIHISURBLYPERSISIESIIN A dynamically consistent body : the drainage basin

200 km long
Av. width : 40 km

Alt range 0-2000m a.s.l.



SPIRIT DATA SETS

Flight lines for the airborne geophysical survey




Location of the Grounding line

On Topographic grounds.....

H. . :1800-2000 m

Maximum floating height
of about 300m




Grounding line position from modelling
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Grounding line position from modelling




Grounding line position from modelling




Quadratic curvature fitting
around the grounding line
(along a flow line)

Grounding line position from moaelling




Grounding line position from modelling

Curvature library from Full-Stokes run
(transients — different settings)
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Grounding line position from modelling




Grounding line position from modelling




Grounding line position from modelling

Determination of the
grounding line position
along the flowline

Amplitude




Ronne-Filchner Ice-shelf

Grounaing line position: from; modelling

2 ¥ 1
A e | " A
. il __.:..l
) Wi F B




Grounding line position from modelling




Grounding line position from modelling
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Grounding line position from modelling
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Grounding line position from GPS data
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Geophysical airborne campaign (UT-JPL)
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Geophysical airborne campaign (UT-JPL)

Surface elevation

ALG Surface Elevation (WGS-84)

Aircraft GPS positioning

meters 2000

+ Double travel time of
radar wave in the air

Bedrock topography

ALG/JKE{2/X052  Channel 1

useconds

Eastings (km)



SPIRIT DEM compared with the ICECAP surface data set

Survey logistics

42 000 radar points
-> nearest SPIRIT grid point

Marthings (km)

1600




SPIRIT DEM compared with the ICECAP surface data set
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SPIRIT — ICECAP : 5.8 m RMS difference

Aircraft positionning : no carrier phase yet
Carrier phase -> increased accuracy
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SPIRIT-ICESAT

DDU 2 : compa HRS - ICESAT

HRS DEM HRS DEM HRS DEM

vi v2 v3

mean 0.43 15.15 15.31

With interpolated pixels (=all stddev 18.65 79.29 74.11
data) Nb

data 4946 4946 4946

mean -1.44 -1.46 -1.62

Without interpolated pixels Stapey o . —_—
\o}

data 1399 1419 545

% of interpolated pixels 56 53 71




SPIRIT-ICESAT

DDU 1: compa HRS - ICESAT

HRS DEM HRS DEM HRS DEM
vi v2 v3
mean 6.25 4.60 3.35
stddev 27.05 21.88 14.97

With interpolated pixels (=all N[o]
data) data 4520 4520 4520
mean -0.29 -0.30 -0.34
stddev 2.86 2.24 2.36

Nb
Without interpolated pixels data 2329 2175 957
% of interpolated pixels 33 33 54







