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Key ﬁndings Day of the year with peak thunderstorm activity
(30-day moving average)
* Thunderstorms are the most frequent over south-central ERA-Interim Lightning

Europe with a local maximum over northeastern lItaly.

Mean annual number of days with thunderstorm

ERA-Interim Lightning

e Annual peak activity occurs during summer over majority
of continental Europe and during fall over the Mediterranean.

Introduction and objectives

Thunderstorms, particularly severe events, pose a considerable risk to
society. Knowledge of their local climatology is not only important for
weather forecasting, but also for risk assessment. In this work we
construct a comprehensive European climatology of (severe)
thunderstorms based on a multiple data sources and show how the
annual cycles are captured by respective datasets.

Mean annual number of days with thunderstorm within months (lightning data)
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Figure 2. Day of the year with peak thunderstorm activity computed Figure 3. Mean annual number of days with thunderstorms for
by 30-day moving mean for various data sources (see Table 1). various data sources (see Table 1).

Datasets and methods
To investigate climatological aspects of thunderstorms, the concept of a thunderstorm day and severe thunderstorm day was

adopted. These are derived from sounding measurements, surface observations, ERA-Interim reanalysis, ESWD severe weather
reports, and lightning data from ZEUS and EUCLID networks. Further details are presented in Table 1.
Table 1. Databases used in the analysis and the definition of a thunderstorm day and severe thunderstorm day.
Lightning Surface observations : ) : . |European Severe Weather
Database (EUCLID and ZEUS) |(SYNOP) Sounding measurements ECMWF ERA-Interim reanalysis Database (ESWD)
Samole size ~ 100 million ~ 50 million reports from |~ 1 million soundings 56980 time steps from 46696 reports
P detections 828 stations from 116 stations 6372 grid points P
Coverage 2008-2017 1979-2017 1979-2017 1979-2017 2011-2017
Definition of a > 2 lightning report of an audible ML CAPE >150 J kg, ML CAPE >150 J kg, N/A
thunderstorm day |detections thunder ML CIN >-75 J kg? Conv. prcp. >0.075 mm ht
L ML CAPE >150 J kg, ML CAPE >150 J kg, :
t[aifr']rc‘j'gfsr;oo;na oo INIA N/A ML CIN >-75 J kg, Conv. prep. >0.075 mm h, SeVers convective weather
y ML WMAXSHEAR >400 m?s? |ML WMAXSHEAR >400 m?s P
Results Mean annual number of days with severe weather report
e Thunderstorms are the most frequent in the central Large hall Heavy convective precipitation

Mediterranean, Alps, Balkan Peninsula, and Carpathians. g_§ -
e Severe weather reports have their highest frequency over
central Europe, which is linked to reporting inhomogenities.
e Annual peak in thunderstorm activity is in July and August
over northern, eastern, and central Europe, contrasting with
peaks in May and June over western and southeastern
Europe.

e The Mediterranean, driven by the warm waters, has
predominant activity in the fall (western part) and winter
(eastern part) while the nearby Iberian Peninsula and
eastern Turkey have peaks in April and May.
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Figure 1. Mean annual number of days with thunderstorm in each month, based
on EUCLID and ZEUS lightning data (see Table 1).
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Figure 5. Annual cycle of thunderstorm days (TD) and severe thunderstorm days (SevTD) over chosen stations. Solid lines denote 30-day moving mean
of TDs for lightning (orange), SYNOP (black), soundings (blue), ERA-Interim (green), and SevTDs for ESWD (red), soundings (pink), and ERA-Interim
(purple). Transparent thick lines denote mean values for TDs (gray) and SevTDs (dark red).
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