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Atmospheric Dynamics    



Summary of Salient Results
Lecture 1 – Surface charts
The course will introduce you to key concepts in atmospheric physics and show you some aspects of the way the weather works. The most basic tool for examining the weather is a surface weather chart:
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The isolines on this chart are the sea level pressure in millibars (mb, or hPa). Over land, the measured pressure is adjusted to what it would be at sea level.

Pressure is the weight of the air above you, and is therefore an integrated quantity through the depth of the atmosphere. As a consequence pressure variations in the horizontal are quite smooth. We use the term synoptic scale to define the typical scale of weather systems – the distance between high and low pressure centres. This scale is around 1000 km. 

To estimate distances on a weather chart, remember that 1° latitude = 111 km.
Fronts

Fronts are basically regions where there is a strong horizontal temperature gradient. They are also regions where there is vertical motion, and are associated with cloud and rain/snow. Fronts tilt with height:
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Other kinds of symbols are sometimes used on Met Office charts: open symbols denote upper atmosphere fronts, symbols separated by dots denote a developing front, and by crosses a weakening one. A cold and warm symbol either side of a front denotes a stationary front.
A front is drawn as a line on a chart, but the thermal gradient to which it corresponds has a horizontal dimension, typically ~100 km. The line is drawn along the warm edge of the region of gradient.

Occluded fronts are fronts where the main body of warm air has ascended above the surface, so there is a cold and a warm front aloft. At the surface the temperature gradient is usually weak. 
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