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The seasonality of moisture sources for precipitation in Antarctica is studied with a Lagrangian moisture source diagnostic. Moisture origin for precipitation in Antarctica has strongly asymmetric properties, which are related to the Antarctic topography, seasonal sea ice coverage, and the land/ocean contrasts in the mid-latitudes of the southern hemisphere. The highest altitudes of the East Antarctic ice shield, where major ice cores have been drilled, have mean source latitudes of 45–40°S year-round. This finding contrasts to results from previous Lagrangian studies, which detected a more southerly moisture origin due to too short trajectories. 

In the northern hemisphere, a pronounced seasonality of the dominant moisture source regions can be noted. During the summer season, land sources play a dominant role, during winter the oceans are virtually the only Arctic moisture sources that matter. A clear boundary separates the part of the Arctic influenced by Pacific vs. North Atlantic moisture. The results are to some degree dependent on the definition of the Arctic as the region north of 60°N.

The Lagrangian moisture diagnostic provides a new and detailed picture of the dynamics of the polar hydrological cycle, and provides opportunities to compare with modeled and observed moisture transport characteristics derived from stable water isotopes.

