https:
AddSubmission.asp

Ice Motion Over Lake Vostok

Ron Kwolk ! (818 351-5611 Ron Kwok@ijpl nesa. gov)

Frank D Carsey ! (818 351-8163; Frank D. Carsey@jpl nasa. gov)
Martin Sejgert  (mas@aber. ac.uk)

Robm Bell * (robmb@ldgo. columbin. edu)

1Jet Propulsion Laberatory California Institute of Technology 4800 Oak Grove Drive

, Pasadena, C4 91109, United States

2Centre for d].acidogy Institute of Geography and Harth Sciences University of
Wales , Aberystwyth, Wal SY23 3DB, United Ningdom

3Lamont-Doherty Earth Observatory Columbia University Route W, New York,
NY 10964, United States

In order to betber understand the past trajectories of the ice recently
cored at Vostok Station, we have examined satellite and airborne radar
datn. Repent-psss Synthetic Aperture Radar (SAR) data with spatial
and temporal baselines suitable for mberferometric analysiz were used
to observe the motion field over Lake Vostok. These data were cal-
lected by the European Remobte Semsing Satellibe in early 1996, A
repeat-pass Interferometer provides only hne-of-sight motion messure-
meants, thus only cne component of the vector field & observed. Our
dataset consists of five datatakes with the radar look vector directed
abng the long axis (North-South) of the lake. The sensitvitiy of the
inberferometer to ice motion, with the T0-day temporal baselmes used
here, is better than 0.05 m/a The motion field shows that the lake
exerts considerable control over the regional ice dyanmics. As the ice
Bows pess the grounding hne, thers 3 a promounced southward mo-
tion wih a profile which mereases slowly at northern tip of the lake
and then rabher rapidly starting approximately at 100 km along the
length of the lake. At a point 30 km north of Vestok Station, the N-8
motion of the ice at the cenber of the lake 15 2.2 m/a. Near Vostok
Stabion, the E-W profile of the soubhward ice motion shows a charac-
teristic parabolic shape with the peak cembtered on the lake. Assumimg
a steady-stabe motion field, we can construct a mobion trajectory and
determine the approximate origin of the ice ab the present day location
ofVostok Station. Depending on the magntude of the easterly motion,
preliminary analysis show that the ice at Vostok Station was grounded
between 30-60 ka before present. When we inclide airborne radio echo
sounding data, taken with the prelminary identification of more that
200 m of accretion ice st Vostok, numerous imberesting questioms are
raised concering thermal and mechanical processes inthe ice sheet.
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In order to better understand the past trajectories of the ice recently
cored at Vostok Station, we have examimed satellite and nirborne radar
data. Repeat-pass Synthetic Aperture Radar (SAR) data with spatial
and temporal baselines suitable for mterferometric analysis were used
to observe the motion field over Lake Vostok. These deba were cal-
lected by the European Remote Sensing Satellibe in early 1996. A
repeat-pass inberferometer provides only Ime-of-sight motion messure-
ments, thus only cne component of the vector field 3 observed Our
dataset consists of five datatakes with the radar look vector directed
abng the long axis (Norbh-South) of the lake. The sensitvitiy of the
interferometer to ice motion, with the 70-day temporal baselimes used
here, is better than 0.05 m/a The motion field shows that the lake
exerts considerable control over the regional ice dyanmics. As the ice
flows prss the grounding hme, there = a promounced southward mo-
tion wih a profile which mcreases slowly at northern tip of the lake
and then rebher rapidly starting approximately at 100 km along the
length of the lake. At a point 30 km north of Vastok Station, the N-8
motion of the ice ab the cenber of the lake is 2.2 m/a. Near Vostok
Station, the E-W profile of the southward ice motion shows a charac-
teristic parabohc shape with the peak centered on the lake. Assumimng
a steady-state moticm field, we can construct a motion trajectory and
debermine the appraximate origin of the ice at the present day location
ofVostok Station. Depending on the magnitude of the easterly motion,
preliminary analysis show that the ice at Vostok Station was grounded
between 30-60 kn before present. When we inclide airborne radio echo
sounding data, taken with the preliminary identification of more that
200 m of accretion ice ab Vostok, numerous inberesting questions are
raised concering thermal and mechanical processes inbhe ice sheet.
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