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The role of moisture advection from the North Atlantic basin to extreme
precipitation events over the Western Mediterranean
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Large-scale meteorological conditions leading to hydrological extreme events over Northwest Italy are investi-
gated. Using an extensive database of hourly rain gauge data, the most extreme events from 1948 until 2005 are
identified and classified based on hydrological criteria: annual daily rainfall maxima exceed a defined threshold,
previously calculated on the basis of a 2-components extreme value distribution. A hierarchical cluster analysis is
applied to the rainfall annual maxima observed in the study area. Subsequently, the resulting clusters are evaluated
with respect to associated weather patterns, cyclones, moisture advection and moisture sources. Results indicate
that the strongest events are typically influenced the large-scale conditions over the North Atlantic/European
sector and by considerable moisture advection from the North Atlantic Basin into the Western Mediterranean.

In particular, a significant part of moisture sources for two most extreme clusters is located over the central
and eastern North Atlantic Ocean. For non-extreme events, moisture sources are typically located within the
Mediterranean basin, with minimal contribution from the North Atlantic Basin. Therefore, we suggest that this
additional moisture advected from the North Atlantic into the Mediterranean Basin plays a major role in the
magnitude of the extreme precipitation events.



