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Definition of RapidCyclogenesis

Cyclogenesiss the development or
strengthening of cyclonic circulation in the
atmosphere.
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Definition ofRapidCyclogenesis

A RapidCyclogenesiss thefast development
or strengthening of cyclonic circulation in the
atmosphereoutside the tropics, whereby a
frontal system is involved



Baroclinic instability

» Small disturbances grow through conversion
of available potential energy of the
background flow into kinetic energy

* Hydrostatic en geostrophic balance lead to a
typical spatial scale of disturbances that
become unstable first as temperature
gradients cross a critical value



Baroclinic instability

Baroclinic Stability Baroclinic Instability

Instabilities develop if horizontal temperature gradients/
vertical wind shears become too large



A baroclinicallygrowing wave

warm air isadvectedunderneath the upper air ridge: growth !
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cold air isadvectedunderneath the upper air trough: growth !



Startingpoint:
awave in polar front

How developawave into a
Rapid Cyclogenesi®




Startingpoint:
awave in polar front

How developa waveinto a Repid Cyclogenesi8®

Whichphysicalprocessegantribute to trigger a
RaCy?




A) Physicabrocessesvith Polar Jet
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Jet entrance and exit region
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Jet streak with isotachs at 300 hPa
and
displacement of surface Low
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WV black stripe

jet axis
sh300=0

jet axis along rear side of CF-WF system

PVA max in left exit region of jet streak
over cloud head



B) Physicabrocesseswith PVVanomaly
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Conservatiorof the Potential
Vorticity duringthe descentof
avorticity tube alongtwo-¢
surfaces




Strong PV anomaly

Tropopause
(1.5 PVU surface)
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A schematiacrosssection showinganidealizedmodel of the
modificationof the troposphereassociatedvith anupperlevel

positivePVVanomaly, referredto as atropopausedynamic
anomaly







Initial stage

Frontal Cloudband

Ascending relative stream
originating from southerly
direction



Initial stage

Stratospheric Air

ﬁld Head
Dy Intrusigi

Humid Relative Stream

Warm Conveyer Belt




Advanced stage

Ascending relative stream

Warn Conveyer Belt originating from southerly
direction
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PV at 300 hPs




Example oRAcY
North Atlantlc Ocean and North Sea
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Accordingo most commondefinition of ideasabout
speed ofdeepeningd hPa/6hrsor 24 hPa /daythis
Octobercase fitanto the definition:

A 27 October2013 12 UTC 998 hPa
A 27 October201318 UTC 990 19a
A 28 October201300 UTC 984 h
A 28 October201306 UTC 979 h
A28 October201312 UTC 968 h
A28 October201318 UTC 970Pa
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Surfacepressure PV1.5Height
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Shearvorticity at 300 hPa
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Shearvorticity at 300 hPa
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SheatVorticity at 300 hPa
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