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Abstract

The Arctic is experiencing accelerated warming, with atmospheric rivers (ARs) amplify-
ing critical changes such as rapid ice melt, extreme precipitation events, and abrupt tem-
perature shifts. Despite their importance, detecting Arctic ARs remains challenging due to
their complex structure, transient nature, and distinct polar characteristics. Existing AR
detection models, primarily developed for mid-latitude regions, perform poorly in the Arctic
because of unique atmospheric dynamics and sparse observational data. This study aims
to develop a regional deep learning-based image segmentation model specifically tailored for
Arctic AR detection using large-ensemble climate model simulations. The research involves
preprocessing Integrated Vapor Transport (IVT), Total ColumnWater Vapour (TCWV), and
850 hPa Wind Speed fields from the 40 ensemble historical simulations, as recently generated
by the Climate change in the Arctic and North Atlantic Region and Impacts (CANARI)
extreme weather prediction project. Existing rule-based AR detection algorithms are being
assessed for their suitability of detecting Arctic ARs, in order to create a new set of training
ARs using CANARI large-ensemble output. This CANARI-based AR training dataset will
then be used to develop a novel segmentation approach for Arctic AR detection. Finally, the
robustness of the new model, and its ability to generalise under Arctic-specific conditions,
will be validated using both CANARI simulations and observational ARs detected previously
based on ERA5.
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