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The North-East-Greenland Polar 6 with fuselage The Radar Instruments

antenna array of the

Ice Stream (NEGIS) UWB systen

The parameters of the different instruments are summarized

in the table below

* The VHF radar operates at 170-230 MHz, trace distance
after processing usually 2 m

* UHF 600-900 MHz (“Mills Cross”), trace distance is 2.5m

« The Ultra wide band (UWB) airborne radar, has been

The NEGIS has clear surface expression in velocity
field as seen from satellites which gives a snapshot
for present time and indicates the effective
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structures at depth of ice stream margins have not
been investigated in detail so far, and the East-

VHE | uHF uwB_[Units

Antenna Set-up Plarization e e L

Grip Ice Core drilling project provides the UHF Fromency w0 | mo | ws e
possibility to do just that by extensive radar 8 Rx channels feplenit e T e
surveys ey S T
+  From the air: using the 8-channel ultra-wide o 2 = <o z% % s E

band radar on POLAR 6 et oy iecen T : I: oo e i _
¢ On the ground: with the new 8 channel UHF- 3 Frocesing i FE = o

Mills Cross radar and the 4 channel VHF Radar, — . —

both developed at University of Alabama tenna Set-up

P v EEEE EEEE
Tx array Rx array
Section through the ice stream North-eastern South-western 3-D Horizons from picked reflections

shear margin

The airborne campaign from spring 2018 covers a
large region around the EGRIP drilling camp and thus
provides the data to understand the impact of ice
stream flow on stratigraphy on a larger scale. The
profile shown to the right is located 5 km upstream
of the Camp.

The shear margins show a distinctive pattern, which
is due to the compressive stress regime the ice
experiences when entering the ice stream, leading to
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regimes or if the stress regime is changing over time.

Picking internal reflectors throughout the entire
survey area and connecting them to horizons show
the 3D-imprint of the ice stream at depth. 10 km
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The map shows the location of the profiles measured with different
radar instruments. Colour represents ice flow, and the Greyscale layer is
the 7259 y horizon, indicating the position of the folds

i The airborne data already gives a good
representation of the folded reflectors.
However, due to the slower survey speed
and resulting smaller trace distance (or
higher stacking rate), the ground based
data from the VHF and UHF instruments
resolve even the steeply dipping flanks of
the folds
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This becomes even more apparent when
further reducing survey speed, as shown in
the example below, with an approximate 2km
trace distance of 1 m after processing.

Summary
Approximate position [ . ) .
and depth of current 1 * Airborne radar data are essential to understanding large scale
aeCne structures in ice sheet stratigraphy, and the quality of the data

allows for analysing highly deformed structures, as found in the
shear margins of ice streams

* In some areas the folds could not be retraced, as the steep
reflectors, which are also subject t a secondary deformation
process likely due to shearing (bended fold axes, see left) are
lost.

* For a detailed analysis of highly deformed ice as in shear
margins or in the lowermost part of the ice sheetsit is necessary
to perform ground based surveys to close the gaps.
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