
GLOBAL CIRCULATION WITH CORIOLIS FORCE

Global Circulation and 
Ideal cyclone

Similarities:
Energy input fed from meridional 
temperature differences

Differences:
Space-time-scale
accordingly
other dynamics
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IDEAL LOW: STAGES OF DEVELOPMENT

Airmass boundary wave disturbance developing Low

Occluding Low                            occluded Low                occluded Low with trough

Why ?
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IDEAL LOW: STAGES OF DEVELOPMENT



IDEAL LOW: WARMFRONT

Direction of movement >>>>>    



COLDFRONT 1. TYPE ACTIVE OR FAST MOVING COLDFRONT

Active lifting of warm air by the cold air, fast moving, 
Precipitation ahead of the coldfront (prefrontal), strong winds/gusts behind

Direction of movement >>>>>    



COLDFRONT 2. PASSIVE COLDFRONT OR KATA COLDFRONT

Passive lifting of warm air, slowly moving, may be stationary,
Precipitation behind the coldfront (post-frontal), wind decreasing

Direction of movement >>>>>    







IDEAL LOW : OCCLUSION

Direction of movement >>>>>    



IDEAL LOW: WARMFRONT OCCLUSION

Direction of movement >>>>>    

Vertical structure and relative movement of a Warmfron Occlusion







Thermal conditions are required – see above! (N/S-temperature difference)
… but also required are …
Dynamic conditions of the upper air flow:

Impact of the upper air flow on …
 … development of rotational motion
 … vertical motion
 … cyclogenetic developments

Upper air - Divergence Convergence

Surface - Convergence Divergence)))

WHEN DOES A LOW DEVELOP – WHEN DOES IT NOT?

H T



Generation of rotation
(disc in horizontal flow)

In flow with curved trajectories
due to curvature effects

or

In flow with straight parallel trajectories
due to wind shear effects

Vorticity is a measure of vortex



Trog



Lifting by - Positive vorticity advection

Subsidence by - Negative vorticity advection

Vorticity: Maximum              Minimum Maximum 
Upper air flow: Trough Ridge Trough
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Trough

Vorticity: Minimum              Maximum Minimum 
Upper air flow: Ridge Trough Ridge

Lifting by - Positive vorticity advection
- Warm air advevtion

Subsidence by - Negative vorticity advection
- Cold air advection

TsurfaceTupper air



HT HT

COUPLING OF UPPER AIR FLOW AND SURFACE PRESSURE FIELD

Impact of the upper air flow on …
 … development of vortices
 … vertical motion
 … Cyclogenesis

Upper air - Convergence Divergence Convergence Divergence

Surface - Divergence Convergence Divergence Convergence



Lifting by - Positive vorticity advection
- Warm air advevtion

Subsidence by - Negative vorticity advection
- Cold air advection

Vorticity: Minimum              Maximum Minimum 
Upper air flow: Ridge Trough Ridge



Trog

Vorticity: Minimum              Maximum Minimum 
Upper air flow: Ridge Trough Ridge

Lifting by - Positive vorticity advection
- Warm air advevtion

Subsidence by - Negative vorticity advection
- Cold air advection
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CHECKLIST IDEAL CYCLON AND CYCLOGENESIS

Ideal Cyclone 

 How do Cyclones develop
 1. Baroclinic situation (i.e. horizontal temperature gradient)
 2. Upper Air flow pattern: Pre-Trough Area with high level divergence



IDEAL CYCLONE QUESTIONS YOU SHOULD BE ABLE TO ANSWER

Ideal Cyclone

 How?
 …
 …
 …

 How?
 …
 …
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