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- Analysis of hailstorms over Switzerland and adjacent areas 

 

 

- ‘Gridded’ approach 

 

- ‘Object-based’ approach 

 

 

 



POH (Foote et al., 2005 based on  
   Waldvogel et al.,1979) 

(Probability Of Hail) 

— ΔH = H45dBZ - H0°C 

— Hail: ΔH ≥ 1.6 km 

— 100%: ΔH ≥ 5.8 km 

 

 

MESHS (Joe et al., 2004 based on  
         Treloar, 1998) 

(Maximum Expected Severe Hail Size) 

— H50dBZ 

— H0°C 

— Hail size ≥ 2.0 cm from Treloar 
nomogram 
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Single polarization hail algorithms 



Single polarization hail detection methods 

‘Probability to have hail on the ground’ ‘Maximal hailstome size expected on the ground’ 



Reprocessing strategy (2002-2015) 

Polar 4thgen 

Polar 3rdgen 

ECHOTOP45/50 

MAX ECHO 

Thunderstorms 

Radar Tracking 

 

NWP (COSMO 

freezing level, 

wind, 

Θe..analysis) 
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> 27 million scans  

Weather type 

classification 

(reanalysis 

ERA40) 

> 1.3 million 

cells 
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Using radar based approaches in the Alps 



Climatological frequency (2002 – 2015) 



Yearly hail anomalies 

Hail 

frequency i-

year 

Hail mean 

frequency 

STDDEV 

(N
) 

(Wilks, 2006) 



Monthly distribution (2002 – 2015) 



Weather type classification 

W S/W S 

N/E N N/W 



Diurnal hail max frequency (2002 – 2015) 

Time (UTC) of the highest 

radar-derived hail frequency 

per km2 for the period  

April-September  

2002 – 2015. 



Hailstorm trajectories frequency 

2002-2013, POH>80%: cell tracking + weather type classification (Weustoff, 2011) 

W flow @ 500hPa S/W flow @ 500hPa 



Synoptic forcing 

(‘Thermal Front Parameter’ 

Hewson, 1998) 

+ 

Hailstorm 

initiation 

30 - 45% of hailstorm 

initiation occur in pre-

frontal environment 

(Schemm et al., 2016) 



Lightning 



- Hardware / software 

upgrades (?) 

Lightning homogeneity 
 

2015 
 



Lightning (2015) 

t0 : hail initiation (POH: 80%) 

Δ(Hailmax - t0) = 15 min 



Lightning (2015) 

t0 : hail initiation (POH: 80%) 

Lightning density = TotNrLightning/CellArea 

Δ(Hailmax - t0) = 15 min 



Lightning (2015) 

t0 : hail initiation (POH: 80%) 

Δ(Hailmax - t0) = 15 min 



Outlook 
 

- Statistics on: 

 

•  hail/no-hail cells trajectory characteristics 

•  4D radar using VIL, SAT(?) 

 

- intensification, initiation, hotspots vs. orography 

 

 

 

 

 

 

 

 

- Investigate the potential for operational Nowcasting purposes  
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Verification 



Verification 



Hailswath frequency (2002-2013) 

POH>80%                     MESHS>2cm                   MESHS>4cm 

Please note: Hailswath frequency only, NOT considering the whole TRT trajectory !!! 

N: number of hailswaths. One TRT trajectory can cointain more than one hailswath 

 (e.g. re-invigoration) !!! 
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Results: region A (Luzern)   
10 detectors                  30 detectors                   50 detectors 
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Results: region B (Thurgau)   
10 detectors                  30 detectors                   50 detectors 
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