Additional Notes from Reading material
In this document, I jotted down some notes while putting together the reading and lecture material. These notes point out some of the reading content to pay particular attention to. You should be able to answer the questions posed. In some cases, additional notes are provided to help you understand the material. The notes are divided into section headings based on the reading material. This is not meant to be a complete list of everything that you need to know from the reading! Hopefully you will find it useful.
Precipitation

1. Know answers to questions posed at top of page.

Moving parcels up and down through the atmosphere

1. You should understand the rules for moving parcels up in the atmosphere. Physics:

a. Air cools by expansion as it moves upward (parcels expand)

b. If the rising air parcel is cooled to saturation, then condensation will begin and a cloud of condensed liquid water droplets forms in the parcel.

i. This condensation releases latent heat, which is taken up by the air in the parcel. This is a warming influence on the air in the parcel.

ii. So when condensation is happening in a rising parcel, two processes are going on simultaneously, the parcel is cooling as it expands and heat is being added by the condensation during cloud formation. The cooling wins out, so the parcel still cools as it rises, but now the rate of cooling is slower (6° C per 1000 meters parcels rises, instead of 10° C per 1000 meters, which is the cooling rate before condensation begins to add heat to the parcel.)
2. You should realize that everything happens in reverse when air parcels are forced to move downward in the atmosphere … they warm by compression at 10° C per 1000 meters if there is no cloud of liquid water droplets in the parcel, but warm by only 6° C per 1000 meters if there is a cloud in the parcel since the liquid cloud will evaporate as it is warmed and the latent heat is taken up by the air in the parcel. So when a cloud of liquid water droplets is in a sinking parcel of air, two things are happening, the parcel is warming because it is being compressed, but it is also losing energy as evaporation happens. The warming wins out.

Stability

1. Know the difference between stratiform and cumuliform clouds and the different conditions under which each forms.
2. You should know the condition that makes the atmosphere unstable and understand why warm air is buoyant or rises on its own.
3. You should understand the numerical example, filling in the table, where now the concept of stability has been added.

4. You should understand that it is the release of latent heat during cloud formation that can allow a rising parcel to remain warmer than the surrounding air over large vertical depths. Without this release of latent heat, rising parcels will become colder than the surrounding air and not remain unstable over large vertical depths. Therefore, the energy used in thunderstorm formation (to drive the updraft circulation) is the latent heat released during cloud condensation.
5. Suppose a stability analysis (filling in a table for a lifted parcel) shows an unstable atmosphere. You should understand why a lifting mechanism is still necessary for thunderstorms to form.

Thunderstorms

1. You should understand the three basic ways to make the atmosphere more unstable, which is listed at the bottom of the first section of the page.
2. You should know that the most common place for thunderstorms to form on Earth is tropical land areas.
3. Within the United States you should know which region gets the most thunderstorms and why and which region gets the fewest thunderstorms and why. 

