# EGU2020-7185

Basal conditions of Kongsvegen at the onset of surge: revealed
using seismic vibroseis surveys

Emma C. SMITH!, Anja DIEZ2/™, Olaf EISEN1/3, Coen HOFSTEDE!, Jack KOHLERZ

1. Alfred-Wegener-Institut Helmholtz-Zentrum fur Polar- und Meeresforschung, Bremerhaven, Germany 2. Norwegian Polar Institute, Tromsg, Norway,
3. Department of Geosciences, University of Bremen, Bremen, Germany, *Now at: SINTEF Digital, Trondheim, Norway

email: emma.smith@awi.de

Motivation Location Results

| Seismic P-wave data recorded on the vertical geophone component were filtered to
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Kongsvegen is a well-studied surge-type glacier in the Kongsfjord area
of northwest Svalbard (Fig. 1). Long-term monitoring has shown that
the ice surface velocity has been increasing since around 2014 (Fig. 2);
presenting a unique opportunity to study the internal ice structure, basal
conditions and thermal regime, all of which play a crucial role in
initiating glacier surges.

remove surface waves before being stacked and depth converted, using a seismic
velocity of 3600 m/s. Initial data processing shows exciting results - further work on
these data promises to reavel much more! All data shown here are unmigrated,
depth converted, stacked sections.

Site 1 - area of little change in surface velocity
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In April 2019, three-component seismic vibroseis surveys were
conducted at two sites on the glacier, using a small Electrodynamic
Vibrator source (EIViIS). The aim of the study is to image and
quantify the basal conditions and sub-ice structure beneath the
glacier at the onset of a surge phase, with a view to better
understanding the physical factors affecting ice dynamics.
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Key Findings
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(Fig. 1) in an area where little change in ice surface velocity has been
observed (Fig. 2) and site 2 near KNG 6, where the greatest change in
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Receivers: 24 x 3-component geophones, 5 m geophone interval. ® Site 2 - Possible change in bed reflection polarity - suggesting
water or very wet sediment (Fig. 5).
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Recording Parameters: 10s sweep %
3 reflection polarity.

time + 2s listening time, sample interval
0.05 ms.

® Seismic source works well on glacier, able to reach depths of over
500 m through ice, into the bed material.

Figure 3: Electrodynamic Vibroseis source - ElVis.
Seismic waves are trabsmitted inot the ground via a
vibrating plate (red arrow). Once a sweep has been
made the source is moved forward by lifing the
plate and pushing forward, much like a wheel
barrow
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