Lightning behaviour during the

Combined analyses of lightning and radar data for three severe thunderstorms developed over Bulgaria

life time Of S evere thunderStormS during the summer of 2009 and 2010 have been carried out.
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I. INTRODUCTION

Several studies (Williams et al., 1999; Lang et al., 2000; Soula et al., 2004, etc.) established a relation between
ligchtning characteristics and severe events such as tornado and large hail. The limited number of studies concerning FR — flash rate Mn — multiplicity
lightning activity of thunderstorms developed over Bulgaria showed that there is a significant difference between H15 — height of 15 dBZ reflectivity H45 — height of 45 dBZ reflectivity
lightning characteristics in thunderstorms, producing hail, heavy and weak rain. Hzmax — height of maximum reflectivity HO - height of 0°C isotherm

The present work is directed to study if there are peculiarities in lightning characteristics during the lifetime of

Lightning data are taken from the LINET network (Betz et al., 2008). Radar information is obtained by
S-band Doppler radar MRL5-IRIS from the Hail Suppression Agency in Bulgaria. The flash rate is calculated

per 4 minutes 1n accordance with the period of the radar volume scan.

List of symbols

different types of severe hail producing thunderstorms developed over Bulgaria.
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= A correlation between H45 and IR averaged in 1 km bin is established. = Positive strokes were detected in all three thunderstorms.
Based on the assumption that the radar volume fraction for graupel correlates with the volume of " During the entire analysed period of lightning activity, the percentage of positive strokes in MC 1s very
reflectivity 45 dBZ, one can speculate that these results are consistent with the non-inductive charging low (=1%), while in SC and MSC it is approximately 20%b.
mechanism (Saunders, 1993). " The percentage of positive strokes 1s highest during the period of large hail detected on the ground.
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