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These processes are poorly understood and are therefore |mproperly lncluded in rce%‘hee T

Poor understanding of the complexity and interaction of the processes shaping the rﬁarme 3l
margins is largely related to the dangers of field data collection. : = ‘SI\




Geological, glaciological as well as oceanographic data are critical for better understanding of the
dynamics of marine-terminating glacier margins, and for quantifying their contribution to sea level rise.
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Acquisition of data at calving glacier margins in uncharted shallow waters and in difficult ice conditions
with traditional methods, such as crewed surface vessels, is time-consuming, costly and risky. |
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UWunlnganna {172 b cnvironments motivated the design of a
— @\ o portable, modular and robust (“plug and play”)
N Uncrewed Surface Vessel (USV) “Kuninganna™.
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The key features are modulanty in both hardware and
L software facilitating

> Easy transport to remote areas

> Adaptation to various instrument configurations

> Navigation and mapping algorithms adjustable
to survey environment and goal.
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- “Kuninganna” is based on the off-the-shelf sea kayak, which has a hull that :
- provides ample payload capacity and shape well-suited for agile navigation |
in ice-infested shallow water areas and near the tidewater glacier margins. It |

s powered by Cadson thrusters providing required thrust and agility for s
~ manoeuvring even in the challenging wind, sea and ice conditions. ’
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Installa z‘iogJ of NORB

The USV “Kuninganna” was equipped]
wmth WINGHEAD i77h multibeam
echosou,ndei;arrCQlear from NORBIT: .

Setup and testing were done WW
workshop at UNIS and in . '
Longyearbyen harbour. Compact
build and relatively light weight
enabled launching the fully
operational USV from the pier by
two people.
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LOC& hon Austfonna
i Ice cap

The deployment took place in August - » : o WAk V)

of 2021 in Wahlenbergfjorden, 2 ' | | Wah/enbefgf ord

Svalbard from M/V Stélbas. The aim . 7 o Spltsbergen

was to study the seafloor, water" ' . N\ S9G {7}

column and the glacier face at the

margin of a large glacier of Etonbreen

draining the interior of Austfonna, the

- largest modern ice cap in Eurasia, into

the fjord.

Etonbreen
glacier



 The USV was assembled and
prepared for the missions on the
M/S Stalbas. Deployment and
recovery were done with the help
of ship’s crane and a small boat.
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The WINGHEAD multibeam and
iLidar in combination, mounted on

the USV, were acquiring high-
resolution data at the calving
glacier margins while the operator
observed the incoming data
quality and adjusted the survey
parametres on the vessel at a safe
distance over a WiFi link.

Neptus and QPS Qinsy software were
used for navigating and data
(multibeam and lidar) collection,
respectively. Norbit’s own data
collection system (DC'T) was also used
for recording the multibeam data.




_Data acqumz‘/on
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'-The‘ soundlng densnty*was generally unlform and the data"' | y-greﬁj;e.@at for the
areas where the USV was manoeuvring thrOugh deﬁﬁ&pawﬁé‘ﬁ‘”n’f; —

glacier front. The submarine part of the ice face was usually"stlll mapped wnth:‘%(

sufficient quality. Occasional gaps in the lidar data may also result from the poor -
reflectivity of the glacier face. =

Dense grid of sound velocity profiles through the water column was obtained
throughout the survey. This is very important in the environment with sharp salinity
and temperature gradients that have large spatial as well as temporal variability.
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Data and results
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Preliminary analysis revealed a highly
variable morphology of the ice cliff with
sections of flat and vertical ice walls, large
notches at the sea level, severe undercuts at
the base, crevasses extending deep into the
ice face as well as caves and subglacial tunnel
entrances at the base of the ice cliff as well as
at sea level.



Data and results




Data and results

These data, in comblnatlon with the
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