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Sat & lightning data 



KONRAD tracks Apr-Dec 2001 

•  radar-based cell track detection KONRAD: 
cells with > 9km² with > 46 dBz 

• April-September 2011 

• 1700 cells (long living, daytime) 

• MSG: 
•  effective radius Reff 
•  optical thickness COT 
•  (liquid and ice water path) 

• LINET lightning detection network: 
•  lightning rate per 5 min TL 
•  tendency of lightning rate 

• KONRAD-cell attributes: 
•  size 
•  hail warning flag colour: cell size 

Data / method 



•  two hail warning categories:  

• more frequent hail warnings level 2 with 
increasing lightning tendency 
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5-min TL tendency (strokes/min) 

	  >	  1	  km²	  >55	  dBZ	  
>	  13	  km²	  >55	  dBZ	  or	  >	  1	  km²	  >60	  dBZ	  

Lightning tendency vs 
intense reflectivity 



cells with TL 
tendency > 20% 

Intense reflectivity  relative 
to max lightning tendency 

time relative to max TL tendency (min) 
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• more frequent hail warnings after 
maximum 5min-tendencyof lightning 
rate 



Tracks synchronized 
in time with respect to 
maximum Reff 
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Lightning vs COT and Reff 

•  correlation between total lightning and 
Re strongly negative after max(Re)! 

• descent of large particles induces 
electrification 
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•  total lightning positively correlated with 
COT both before and after max(Re) 

 

  mean Reff 
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Lightning vs COT and Reff 
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è  Investigate mechanisms based on radar-based descriptors for 
updraft, differential sedimentation and hydrometeor classification 



2011-‐06-‐05,	  11-‐16	  UTC,	  Track:	  550	  
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Time from start of track (min.) 

Example track near radar 
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ZH ΦDP 

ZDR 
ρHV 

Polarimetric 
radar scan 

Falling graupel in regions 
with high reflectivity and  
ZDR near 0dB. 

+ LINET strokes 



vert. ice crystals 

hor. ice crystals 

wet (melting) snow 

dry snow 

graupel/small hail 

mixture of rain & hail 

hail 

rain dominated by large drops 

heavy rain 

mod. rain 

light rain 

Hydrometeor 
classification 
 
(Ryzhkov and Zrnic, 2005) 
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Figure: By courtesy 
of Raquel Evaristo. 

+ LINET strokes 

Polarimetric 
radar scan 



Summary 

 
Effective radius: precursor 
of intensifying thunderstorm 
and lightning activity 

 
Strong lightning tendency: 
precursor of intensifying 
reflectivity 

 
Supported by (updraft and) 
hydrometeor estimates of 
polarimetric radar 

 
è  better understanding of life cycle of deep convection 

è  support for nowcasting of such events 
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