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Atmospheric observations in the central Arctic Ocean are very few. Moreover, observations of the atmosphere’s
vertical thermodynamic and dynamic structure are even fewer and observations allowing a mapping and charac-
terization of Arctic clouds are very rare. In part this is due to the perennial sea ice, that melts and freeze and is
drifting and deforming, making permanent observatories impossible. In addition, the hostile environment poses
difficult challenges for both instruments and the people operating them. Attempts to remedy this situation with
space observations have been largely unsuccessful. Passive sensors are quite unreliable, especially in winter when
there is no solar radiation, and active sensors have, first, only been deployed south of ∼80◦N and hence miss a
large part of the central Arctic, and, second, lidars are quickly attenuated in liquid cloud layers and radars miss
the lowest several 100 meters due to cloud clutter. This lack of observations limits the possibility to constrain
NWP and climate models and inhibits model development and testing in an environment that is very different
from the rest of the Earth. Especially, development of parameterizations for many sub-grid scale processes relies
on process-level observations that is very rare from the Arctic. This is critical since many of those processes fea-
ture a behavior that is rarely found elsewhere and that is therefore not represented in the models. What remains
are observations from icebreaker-based research expeditions. In this presentation we will discuss attempts to take
advanced research-grade observations using combinations of in-situ and remote sensing instruments and systems
from research icebreakers, focusing on missions on the Swedish icebreaker Oden, show examples of the knowl-
edge gained from these and discuss future plans to build a semi-autonomous atmospheric observatory on Oden
as well as the challenges and possibilities with the now-starting MOSAiC year-long field campaign in the Arctic
Transpolar Drift.


