STUDY GUIDE FOR ATMOSPHERIC MOTIONS
The physical principles guiding our learning of atmospheric motions on planetary scales are few. They are presented in the following slides:

Vertical motions
Atm-12, slide 5: cartoon description of the causes of vertical motions;
Atm-12, slides 12, 13: cartoon and qualitative descriptions of vertical motions due to buoyancy forces;
Atm-12, slide 15: global winds due to temperature differences on a non-rotating planet
Horizontal motions
Atm-3, slide 7: in the free atmosphere, on planetary scales, horizontal winds are essentially geostrophic; they are the result of two forces balancing each other: the pressure gradient force and the Coriolis force.

Atm-3, slide 11: at the surface, the exact balance between the PGF and Coriolis force is broken by the friction force; a new 3-way balance of forces is described on this slide. The result is that winds spiral inward near low-pressure systems and outward near high-pressure systems in the Northern Hemisphere.
Atm-3, slide 16: a geostrophic jet stream exists in the higher latitudes of the upper troposphere in both hemispheres. Being geostrophic, it results from the same balance of forces described in slide 6. The direction of the jet stream pictured in slide 14 is eastward.
The foregoing physical principles and the resulting motions are depicted in the animation called GlobalWinds.html. The weather and climate derived from these winds are shown in the animation WeatherPat.html.
