February 18, 2013
Weather discussion – Storm on Wednesday
Return exams (average 70). If you were average or higher, you are probably doing fine. If you are significantly under average, you may want to evaluate what …
Last week. I went over what clouds are and how clouds form. You need to understand these concepts.

· Clouds are composed of tiny droplets of liquid water (or tiny ice crystals) suspended in the air. They are not water vapor, which is an invisible gas.
· One way to make a cloud would be to take a sample of air (think of a parcel of air) and cool it down to saturation. The cold air has a lower capacity for water vapor. In other words, if an air parcel is cooled below its dewpoint temperature, then a cloud will form, as water vapor condenses into tiny droplets.

· Most Clouds form in places where air is moving upward. Why?
· As air rises, it expands and it cools. The reason rising air gets colder is because the air expands (or increases in volume) as it moves upward. The reason is not simply because it gets colder as you move upward. The cooling rate due to expansion is 10° C for every 1000 meters the air moves upward. 
· Once the rising air is cools to its dewpoint temperature, condensation will begin, and a cloud forms in the rising air.

· We went over this list of mechanisms that force air to rise (show web page). These are places where we expect to find clouds.
Last time we went through some numerical examples using tables, where air parcels were moved upward. We kept track of the parcel temperature and water vapor content and determined at what altitude a cloud would form.
During cloud formation, water vapor (the gas form of water) is condensing to tiny liquid droplets of liquid water. This phase change of water, releases latent heat into the air where the cloud is forming. Under the right environmental conditions, this latent heat release can cause the rising air to become unstable, and lead to the development of thunderstorms. First we will go over the different types of clouds that form depending on whether or not the atmosphere is stable or unstable.

Stability.html

· Suppose we are in a region where air is being forced upward. Middle of paragraph … “This page explains the concept of atmospheric stability …”
· Show cloud pictures (figures P and Q)
· Stratiform (stable conditions)

· Go through figure.

· Last point. Picture is misleading in that it looks like air rises straight up. While sometimes true air often follows a sloped ascent. And where it reaches saturation, clouds form. Typical to have very large regions of stratiform clouds (say near frontal boundary). 

· Show picture of front on Rising page and explain
· Same with mountain air. Does not need to spread out.
· Cumuliform (unstable conditions)

· Again picture shows air moving straight up … not always the case

· Lifting mechanism can be frontal boundary, but this time the air becomes unstable and rises upward, forming cumuliform clouds.
Before moving on I want to make a point. We are going to spend most of our time discussing what happens when the atmosphere is unstable (the conditions for thunderstorms and hurricanes) as that weather is somewhat more interesting. However, much of the precipitation that falls on Earth happens in stable environmental conditions (stable is more common than unstable). And just because a thunderstorm will not happen, does not mean it will not rain. A lot of rain and snow can fall under stable atmospheric conditions as long as there is a mechanism that moves air upward (with sufficient water vapor).
· Why do warm parcels rise?

· Simple answer is that warm air is less dense than cold air, so warm parcels are buoyant and rise upward. Read 1st paragraph. This is bottom line. 
· Recall that an air parcel will adjust its size so that the air pressure inside the parcel equals the air pressure outside. So warm parcels are more expanded that the surrounding air, less dense, weigh less than surrounding air & rise.
· Make analogy with air-filled ball in water being less dense than the surrounding fluid.
· Go quickly through gas law explanation (figure R).
· So the atmosphere is said to be unstable whenever the air inside a rising parcel becomes warmer than the air surrounding it.

· Read 1st sentence of the 4th  paragraph, “Beside the mechanism of surface heating and free convection, the only way the atmosphere becomes unstable is … “
· Explain. Make point of latent heat of condensation.
· Read over the 5th paragraph. Rules for keeping track of parcel temperature and dew point temperature are the same. Now we add concept of stability.

· Go to the bottom of section and discuss stability condition
· Go through the example on the web page!
· Go though the additional numerical example (fill in the table on ELMO)
	Altitude
	Environmental Temperature
	Stability
	Parcel Temperature
	Parcel Dew point Temperature
	Saturated?

	7000
	-19° C
	Stable
	-22( C
	-22( C
	YES

	6000
	-15° C
	Unstable
	-14( C
	-14( C
	YES

	5000
	-10° C
	Unstable
	-8( C
	-8( C
	YES

	4000
	-4° C
	Unstable
	-2( C
	-2( C
	YES

	3000
	5° C
	Stable
	4( C
	4( C
	YES

	2000
	14° C
	Stable
	10( C
	10( C
	YES

	1000
	22° C
	Stable
	20( C
	10( C
	NO

	0
	30° C
	Neutral
	30( C
	10( C
	NO


· Read over the information at the bottom of the page
· Discuss the “potential energy” and unstable atmosphere & “release instability.

· Show time lapse movie? Best of … 20070823

Thunderstorms.html
1st paragraph – 

2nd paragraph … Highlight first sentence
· Last time we discussed how to determine if the atmosphere is unstable … lift parcels up and see if they become warmer than the surrounding environment. If they do, we say the atmosphere is unstable and thunderstorms are possible.

· Why is moist important? Because it is the latent heat released during cloud formation that makes it possible for air within rising parcels to become warmer and less dense than the surrounding air.

· 2nd paragraph Even if the atmosphere is found to be unstable, there still needs to be a mechanism to get air moving upward in the first place.

· Again review the mechanisms.

· Read through 3rd paragraph slowly and relate to picture of cumulonimbus cloud.

· Read through 4th paragraph. Make point of vertical extent of cloud and potential for severe weather.

· YOU NEED TO UNDERSTAND ways to make the atmosphere more unstable

· Go over figure of worldwide lightning (explain)

· Generally more T’storms in tropics and decrease away from tropics since this is where warm, humid air is found in the lower levels of the atmosphere all year round

· Tropical land areas are where the highest concentration of thunderstorms occur on Earth (Figure S)
· Outside of the tropics, thunderstorms are much more common in the summer season because this is when the surface air is the warmest, and contains enough water vapor for the release of sufficient latent heat required to form thunderstorms

· Go over figure at bottom.  Explain T’storm density.  3 areas to know

· Southeast and especially Florida (bottom Figure S)
· Secondary maximum in Rockies due to monsoonal air flow bringing in water vapor and mountains providing lifting
· West coast minimum due to influence of cool ocean, so when flow off ocean surface air is cool and stable.  In areas where it is very hot (Nevada, Central CA), not enough water vapor to form thunderstorms.
