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Perils in Severe Convective Storms
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Convective Storm Losses
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Convective storm losses
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Challenges in Convective Storms Research
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I Quantify Characteristics

Example hail:

Detect storms from reports / radar / lightning / satellite sensors

Estimate climatology from long time series
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Reported hailstone sizes in Europe
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Size spectrum of hail
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Radar composite 28 July 2013
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Hail observation by weather radar

- Reflectivity over 55 dBZ, 

over a large column

- Hail echo is independent

of polarization, in 

contrast to rain
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Reutlingen 28 July 2013 hailstorm
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Footprint:

Radar product

vs. 

Agriculture

damage

Kunz et al, submitted to QJRMS
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Sources:

DE: Puskeiler 2016

CZ: Skripnikova 2013

FR/BE: Fluck 2016

AT: Kaltenböck 2015

HU: Seres & Horvath 2015

RO: Maier 2010

CH: Nisi 2016

IT: Davini 2011, Frontero 2008

SI: Skok 2013

Hail climatologies using radar
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Radar: Technological advances
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- Dual Polarization: distinguish tumbling hailstones from oblate drops

- Higher scanning frequency, spatial resolution

- Improved algorithms for storm detection (e.g., machine learning)

Kumijan et al. JAMC 2017
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Lightning (Jumps) concept
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Schultz WAF 2011
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Lightning (Jumps)
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Farnell et al, Atmos Res 2017

Flashes per year 2008-2012

Anderson and Klugmann, NHESS 2014
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Hail observations: Satellite

Overshooting tops (OTs): intrusions of 
convective cloud to lower stratosphere

Indicator of very strong convective 
updrafts

Detection of cold pixels in IR satellite 
imagery 

Meteosat (MSG): 

SEVIRI instrument

cloud top temperatures

28 July 2013, 

13-17 UTC

28.07.2013
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Meteosat

wikipedia

16



Institute of Meteorology and Climate ResearchDr. Heinz Jürgen Punge - Quantifying Severe Convective Storm Hazard in Europe

Daily cycle
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Annual cycle
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