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The role of mesoscale convective organization in the
generation of extreme precipitation over Europe
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Mesoscale Convective Systems (MCS) are common over Europe during the warm season (Morel and Senesi,
2002b) and are able to produce severe weather such as extreme precipitation leading to flash floods (Fiori et al.,
2014). Studies analyzing the climatological characteristics of MCS over Europe are rare and were often based
on only a few years of data or were focused on a limited area of Europe. In their recent research, Surowiecky
and Taszarek (2020) showed that MCS over Poland can frequently adopt typical morphology of mid-latitude
extreme-rain producing MCS (Schumacher and Johnson, 2005).
With the recent Integrated Multi-satellitE Retrievals for Global Precipitation Measurement (IMERG; Huffman
et al., 2019) satellite precipitation climatology, we identify and track MCS for nearly 20 years over Europe.
Our detection/tracking algorithm is inspired from the one proposed by Feng et al. (2021). Cell-tracking from
precipitation data is not straightforward, especially for fast moving and small systems. Here, we make use of
a spatio-temporal filter and track cells according to the overlapping of filtered precipitation patches between
two consecutive time steps. We fit an ellipse to the precipitating patches for a quick scan of their morphology
and orientation. The algorithm distinguishes between non-convective rain bands from convective rain patches
by using lightning data, thus reducing potential identification errors.
We use this newEuropeanMCS climatology to evaluate theirmain characteristics in Europe and their potential
evolution over the last 20 years. In particular, we examine their occurrence frequency in extreme rainfall
events in this region and the environmental conditions leading to these extremes, with respect to other (non-
MCS) convective systems. This work contributes to better understanding the role that convective organization
plays in driving extreme rain in mid-latitudes from an observational perspective.
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