Atmospheric Circulation System
Models
Types of circulation

What causes circulation on Earth?
Solar radiation is the main energy source that fosters
the circulation of air masses in the atmosphere.
Due to the quasi-spherical shape of the planet, the
tropical atmosphere receives on average more
radiation and it has a positive energy balance,
whereas the polar regions have a negative energy
balance due to the lower insulation.
This leads to the formation of horizontal pressure
gradients (horizontal variations of atmospheric
pressure) with on average high-pressure systems
sitting at the tropics and low-pressure systems
sitting at the poles.
As the atmosphere behaves in good
approximation as a fluid, the air will
flow towards the regions with lower
pressures, generating air motion
on a planetary scale.

A distinction is made between local and global
circulation systems.
Local circulation systems are differentiated into daily
recurring systems, e.g. pressure compensation and
synoptic winds, which are generated for example by
strongly relieved topographic (downdrafts)
Global circulation systems override local circulation
regimes. Essentially, 3 large climatological cells are
formed: from the equator to the poles there are the
Hadley, the Ferrel- and the Polar cells.
Coriolis force tends to deflect this meridional (north
to south) atmospheric circulation, which is why
extratropical weather systems develop.
Computerized numerical models
attempt to simulate the evolution
of the atmosphere both at global
and regional scales.

The Atmospheric General
Circulation Models (AGCMs)

Societal applications
of AGCMs

Atmospheric models are based on the
physical equations of fluid dynamics,
on equations that describe the interactions between
the atmosphere and the radiation, as well as on an
approximated description of the clouds microphysics.
When solving these differential equations, models can
only provide approximate solutions.
Fine spatial resolutions on grid points exceed computing
capacity, but grid sizes of around 100 kilometers are
already available.
AGCMs include 3-D models for describing atmospheric
circulations but there are other circulation models with
fewer dimensions, such as the Energy Balance Models
(EBM) or the Radiative Convection Models (RCM)
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AGCMs are used for weather
forecasting or climate predictions, and
for the basic understanding of atmospheric processes.
Weather and environmental forecasting are getting
increasingly important because of the impact of the weather
and changing climate on our society. Specifically, a growing
number of economic activities e.g., shipping and
agriculture, benefit from forecasts, because these sectors
are highly dependent on climatic fluctuations, e.g. extreme
droughts or disruptive storms.
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