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Definition of Rapid Cyclogenesis 

Cyclogenesis is the development or 

strengthening of cyclonic circulation in the 

atmosphere.  
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However, in this definition hurricanes, as well as 

extratropical ŎȅŎƭƻƴŜǎΣ ά/ƻƳƳŀΩǎέΣ Cold Air 

Developments, etc will fit 
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    Still e.g. hurricanes wil fit in these definition 

           

 



Definition of Rapid Cyclogenesis 

ÅRapid Cyclogenesis is the fast development 
or strengthening of cyclonic circulation in the 
atmosphere outside the tropics, whereby a 
frontal system is involved 

           

 





 



warm air is advected underneath the upper air ridge: growth ! 

cold air is advected underneath the upper air trough: growth ! 
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A baroclinically growing wave 

Warm 

cold 

Cold air sinks 

Westward tilt with height 

Warm air rises 



How develop a wave into a  
Rapid Cyclogenesis? 

 

Starting point: 
 a wave in polar front 



How develop a wave into a Rapid Cyclogenesis? 

 
Which physical processes can tribute  to trigger a 

RaCy ?  

 
 

Starting point: 
 a wave in polar front 



  A) Physical processes with Polar Jet 



Shear vorticity 

Shear vorticity  

 advection 



Jet entrance and exit region  







B) Physical processes with PV anomaly 



Potential  Vorticity 
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Conservation of the Potential 
Vorticity during the descent of 
a vorticity tube along two-ɸ 
surfaces 



A schematic cross section, showing an idealized model of the 
modification of the troposphere associated with an upper-level 
positive PV anomaly, referred to as a tropopause dynamic 
anomaly 

anomaly 

















PV at 300 hPa 



Example of   

North Atlantic Ocean and North Sea 
 

 
 
 
 
 
 
 

ά{ǘ WǳŘŜέ ǎǘƻǊƳ ƻǊ ŎȅŎƭƻƴŜ ά/ƘǊƛǎǘƛŀƴέ  
(27/28 October 2013) 















 

According to most common definition of  ideas about 
speed of deepening 6 hPa/6 hrs or 24 hPa / day this 
October-case fits into the definition: 

 

Å27 October 2013 12 UTC  998 hPa 
Å27 October 2013 18 UTC  990 hPa  
Å28 October 2013 00 UTC  984 hPa 
Å28 October 2013 06 UTC  979 hPa 
Å28 October 2013 12 UTC  968 hPa 
Å28 October 2013 18 UTC  970 hPa 
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Analysis Surface pressure 

WV 6.2 ˃ Ƴ                  27 Oct 2013 12 UTC 



L 

Surface pressure   PV1.5 Height   isotachs  (300 hPa) 

WV 6.2 ˃ Ƴ                  27 Oct 2013 12 UTC 



L 

Analysis Surface pressure 

WV 6.2 ˃ Ƴ                  27 Oct 2013 18 UTC 
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Isotachs 300 hPa 

WV 6.2 ˃ Ƴ                  27 Oct 2013 18 UTC 



L 

PV1.5 Height 

WV 6.2 ˃ Ƴ                  27 Oct 2013 18 UTC 
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Shear vorticity at 300 hPa 

WV 6.2 ˃ Ƴ                  27 Oct 2013 18 UTC 



WV 6.2 ˃ Ƴ                  28 Oct 2013 06 UTC 

Analysis Surface pressure 



WV 6.2 ˃ Ƴ                  28 Oct 2013 06 UTC 

PV 2 Height 



WV 6.2 ˃ Ƴ                  28 Oct 2013 06 UTC 

Isotachs at 300 hPa 



WV 6.2 ˃ Ƴ                  28 Oct 2013 06 UTC 

Shear vorticity at 300 hPa  



WV 6.2 ˃ Ƴ                  28 Oct 2013 12 UTC 

Analysis Surface pressure 



WV 6.2 ˃ Ƴ                  28 Oct 2013 12 UTC 

PV 2 Height 



WV 6.2 ˃ Ƴ                  28 Oct 2013 12UTC 

Analysis Surface pressure 



WV 6.2 ˃ Ƴ                  28 Oct 2013 12UTC 

Shear Vorticity at 300 hPa 



27-11-2013 12 UTC 



27-11-2013 15 UTC 



27-11-2013 18 UTC 



27-11-2013 21 UTC 


