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Atmospheric Rivers (ARs), narrow filaments of concentrated water vapor transport, have direct
impacts on the surface mass balance (SMB) of the western Greenland Ice Sheet through increased
summer melting in the ablation area and increased snowfall in higher altitudes. Here, we show
that an additional effect of ARs on SMB comes from the development of föhn winds, whereby the
air is adiabatically warmed as it descends. As ARs pass over the ice sheet and deposit precipitation
in northwest Greenland, the air subsequently flows down the leeward slope and the warm, dry
conditions contribute to increased melting in the northeast, and more specifically on the
Nioghalvfjerdsfjorden (or 79N) Glacier.

We identify föhn conditions using an automated detection algorithm applied to MAR and RACMO2
regional climate model output. These data are paired with an AR detection algorithm and selforganizing map (SOM) classification applied to MERRA-2 and ERA5 reanalyses, in order to
investigate connections between regional circulation patterns, ARs, föhn winds, and ice sheet SMB.
We find that föhn conditions and associated surface melt are increased for periods of 1–3 days
after anomalous southerly and southwesterly water vapor transport by ARs through Baffin Bay
and the Nares Strait. Approximately 70% of the ARs which make landfall in the northwest sector of
Greenland lead to the development of föhn winds on the northeast coast. The frequency of ARinduced föhn conditions in the northeast has increased in the last 40 years, in line with an increase
in the strongest ARs in the northwest. We also find that anomalous northerly moisture transport
from the Lincoln Sea generates enhanced melt in the lowest (0–500m) elevations of northeast
Greenland, while below-average surface melt occurs during all other identified moisture transport
regimes.
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