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1 Summary

We participated with our project “ARCTIC AND ANTARCTIC SEA ICE - THICKNESS VARIABILITY AND CHANGE,

ICE LOADS, AND NAVIGABILITY” (PI: Christian Haas, Franz von Bock und Polach) in the Cruise NO CC110823

(2023-08-11/Longyearbyen to 2023-08-26/Longyearbyen). The project's main goal is to study sea ice thickness, an

important climate indicator and a crucial property affecting the energy and freshwater balance, ecosystem func-

tions, and navigability of ice-covered waters. We conducted ship-based and on-ice measurements, surveying sea

ice thickness and properties, surface roughness, leads, ridges, and melt pond coverage. We investigated the dy-

namic and thermodynamic processes affecting the sea ice thickness and the impact of sea ice thickness on the

navigability in polar waters and ice loads. These measurements complement our long-term observations, expand

the international buoy network, validate satellite data and models, and investigate ship-ice interactions and per-

formance. Our main focus was on continuous underway measurements of ice and ship properties which were

complemented with 4 ice stations for reference measurements and the deployment of autonomous measurement

platforms on the ice. Further, we investigated the effect of temperature changes in polar waters on the ship's struc-

ture. In addition to the direct load on the ship's structure caused by the ice, the prevailing temperatures pose a

particular challenge for the construction of ice-going ships.

2 Research Programme/Objectives

The project's main goal is to study sea ice thickness, an important climate indicator and a crucial property affecting

the energy and freshwater balance, ecosystem functions, and navigability of ice-covered waters. Our main focus

was on sea ice thickness and surface topography measurements. Our primary objectives were to investigate the

small-scale variability of sea ice thickness and to evaluate and contextualize the measurements obtained from the

underway sea ice thickness measurements with the ultimate aim of upscaling them to compare them with satellite

retrieval. The underway ice thickness measurements were complemented by recording visual images with two

different cameras and surface roughness with a scanning laser. We aim to use the visual images to 1) quality-

control the SIMS measurements, 2) interpret the SIMS data in a larger scale context, and 3) monitor the ice-ship

interactions. The data from the scanning laser are used to derive surface roughness at a high spatial resolution. To

extend our measurements beyond the expedition time, we deployed autonomous measurement platforms on the

sea ice collecting continuous measurements of the sea ice and snow mass balance in our absence.

In addition to the sea ice thickness, properties, and surface topography measurements, we aimed to characterize

the sea ice surface properties, including leads, ridges, �oe sizes, and melt ponds. We collected aerial images with a

drone, which can be classi�ed to calculate the aerial fractions of the above-mentioned properties. When combined

into orthomosaics and digital elevation models, the aerial images can also be used to characterize surface topogra-

phy and melt pond depth. This way, we can comprehensively characterize the changes in the sea ice surface along

a continuous transect from the ice edge to the central ice pack.

Furthermore, a long-term temperature measurement system already installed in 2022 was extended to investigate

the effects of the Arctic climate on the ship's structure. With this system, the temperature of the ship's structure

in the waterline area is recorded at selected positions on starboard and portside of the Le Commandant Charcot

(LCC). This con�guration makes it possible to measure the in�uence of solar radiation in addition to the global

in�uence of the prevailing temperatures.
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