Temperature

-
A measure of how energetic the molecules are in a given area or volume.  In meteorology, we mostly consider the temperature of the air.

-
Related to pressure… temperature differences occur thanks to the uneven heating of the Earth’s surface by the sun.  These temperature differences cause pressure differences, since relatively warm air is less dense, or has a lower pressure, than relatively cold air.  I say “relative”, because we’re comparing the temperature of the bubble of air we’re examining to the air around it, or its “environment”.

-
Warm air is less dense, or has fewer molecules of air in a given volume than cold air.  Like a hot air balloon, warm air wants to rise, and cold air wants to sink.

-
Wind blows from high pressure to low pressure, to balance them out.  This is why it’s always so breezy before it turns cold after a strong storm full of warm, moist air blows through.

General Science Tips

-
Always question everything, so you know why something is the way it is- especially when looking at data.

-
Be consistent.  Then even if you find or make an error, you know you can correct it the same way for every time you made it.

-
There is rarely if ever a right and wrong answer in science.  Science is about trying to eliminate as many possibilities as possible, so we can better understand what’s going on around us.  

Other weather facts related to temprature

A. 
High Pressure Systems: 

Those H's you see on weather maps stand for an area of high pressure, or a High.  High pressure systems are areas where the winds at the surface move clockwise, or in a circle to the right, like the hands of a clock. 

When the winds move clockwise, they tend to have a calming effect on the

weather. Winds that move vertically, or up and down, will tend to move down in a high pressure area. 

I’ll mention later on in Section G that storms "live" thanks to winds that go up. Highs make it harder for storms to form because they like to push winds down in the atmosphere. 

B. 
Low Pressure Systems: 

The L's you see on weather maps stand for an area of low pressure, or a Low. If Highs have winds that move clockwise and down, then which way do you think that the winds for Lows move? Yup. Counter-clockwise, or in a circle to the left, and up. 

When winds move counter-clockwise and up, they tend to make it easy for exciting weather to happen, such as storms. 

C. 
Highs vs. Lows: 

Notice how pressure lines usually form circles like a bullseye around Highs and Lows? The more closed lines circling around a High or a Low, the stronger it is. 

Wind moves around Highs and Lows along these pressure lines, so you can tell which direction the wind is blowing on a weather map by roughly following the pressure lines clockwise around a High or counter-clockwise around a Low. The more crowded the lines are with each other, the stronger the winds will be.  
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C. 
Highs vs. Lows, cont.:
Highs and Lows try to fit around each other as they move. Try to think of the H's and L's as the center of a wheel. A High will spin around more easily when it is next to a Low, because they both will want the wind to spin in the same direction between them. 

Lows move around Highs. Sometimes a strong High will kinda park itself over the middle of the United States. You will see very little precipitation if you live under the High, because the Lows that help cause storms will be forced around the High.  

Forecasters watch Lows and Highs very carefully to figure out what the weather will be over the next few days. 

Finally, keep in mind that what I described is what usually happens with the

weather. If a Low is coming toward your area, it does not mean you will absolutely have wet weather, and there are not always sunny days under Highs. 

By the way, Highs and Lows work differently for the southern half of the Earth, so these rules don’t apply there.

D. 
Fronts:

Areas of warm air and cold air are separated on weather maps by fronts. A cold front, usually blue with triangles along it, means that cold air is moving into an area of warm air. The triangles point toward the direction the cold air is moving. When cold air retreats backwards, warm air can take its place. A warm front is usually red with half circles pointing in the direction the cold air is retreating. 

E. 
Occluded Fronts: 

Fronts revolve around Lows. Lows begin to weaken when the cold air traveling along the surface around the Low- marked by the cold front- meets the cold air retreating ahead of the warm front. When these two fronts meet, 
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E. 
Occluded Fronts, cont.:
they form an occlusion. This means that there is no longer any warm, moist, and therefore unstable air "feeding" the Low at the surface. 

On the weather maps, an occluded front is usually purple with both triangles and half circles alternating along the front.

F. 
Clouds affecting humidity: 

Clouds are bubbles of air which have been cooled so the air temperature is equal to the dewpoint temperature, or the bubbles of air have 100% relative humidity. When this point is reached, the invisible water vapor in the air "condenses", or forms visible cloud droplets. Roughly one MILLION cloud droplets need to combine with each other to form ONE raindrop! 

So clouds do not really affect humidity, they are a visible result of reaching a certain level of relative humidity (100%). Clouds at ground level are called fog.  Dew and frost can form when the air right next to grass, windows, and other things at the surface reaches 100% relative humidity, too, so keep in mind that clouds are not the only possibility.

G. 
Precipitation:

Precipitation is any form of moisture (wet stuff) left on the ground from clouds.  This includes rain, snow, sleet, ice, hail, and drizzle.  Sleet is rain and snow falling together and drizzle is mist, or tiny raindrops.

Precipitation occurs when the winds in the atmosphere can no longer hold up the drops or flakes or stones in a cloud.  Clouds are warm bubbles of air that have tiny water droplets in them.  These tiny cloud droplets are too small for us to see, but they reflect light really well, so when enough of them are together, we see a puffy white cloud.

When the bubble of air gets crowded, the tiny cloud droplets begin to collide with each other, getting bigger and bigger.  After a while, they are the size of drizzle, or mist, which are barely big enough for us to see.  

Other weather facts related to temprature

G. 
Precipitation, cont.:
If the drizzle droplets keep colliding with each other, they eventually form raindrops.  Remember, it takes somewhere around a MILLION tiny cloud droplets to make ONE raindrop!  

It depends what kind of day it is, but usually once clouds have raindrops inside them, the drops are too huge to keep from falling down to the surface.   

** Challenge:  Keeping what I said about how rain forms in mind, can anyone explain how snow forms? **

H. 
Storms and Hail:

Thunderstorms can produce hail because they have places where the drops pass through that are above and below "freezing".  "Freezing" is not always 32 degrees F for drops in clouds, but that's a tough thing to explain, so just keep in mind that when we say "freezing", we mean whatever temperature it takes to turn the drops into ice.

Thunderstorms "live" thanks to winds that blow upward through the storm.  So let's send some raindrops up into a "freezing zone" of the storm.  Okay, after a second or two, what would we have?  Yup, tiny balls of ice.  Now let the wind die down a bit so the ice just barely falls back into the "non-freezing zone" for a few seconds.

What do you think happens?  Well, you just put a bunch of tiny ice balls into an area full of raindrops.  The ice balls may begin to melt a bit, but at the same time, the raindrops attach themselves to the ice.  

Now turn up the wind again and blow your new, ice-in-water drops back into the "freezing zone".  When your new drops freeze again, they are now larger.  In storms, this happens many, many times over perhaps 10 to 30 minutes, until eventually the wind cannot support the ice balls, or hail, and they fall to the surface.  
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H. 
Storms and Hail, cont.:
Storms with stronger upward winds tend to be able to hold up larger hail.  Storms that can drop several square miles worth of small, marble-sized hail can be as damaging as a small storm dropping baseball-sized hail.  

The largest hail I have seen falling down from a storm was about the size of a quarter.  However, when I was watching the Moore, OK tornado, I was tripping over hail the size of golf balls that had fallen earlier over the area- that's the largest I've ever seen with my own eyes, but I didn't see it fall.

Some of the worst storms ever have dropped hail that was the size and shape of bricks, but that is extremely rare- perhaps one storm every twenty years could do that.  Think of how strong the winds must have to be inside a storm to hold up chunks of ice the size of bricks!  

H. 
White vs. Clear Ice:

By the way, if you see a hailstone sliced open, you may notice circular rings of white and clear ice that look like the rings inside a tree.  Just like with ice cubes, the "white" ice has more cracks and tiny bubbles of air trapped inside, so the edges around the air bubbles and cracks reflect light better than the "clear" ice, which has few if any air bubbles or cracks.

It's like the fizz on top of a glass of clear soda right after you pour it- the flat surface at the top of the soda is shaped around lots of tiny air bubbles, making the fizz appear white.  

** Challenge: Why is the white part of ice cubes always in the center, with clear ice along the edges? **

Quick Story:
When I was in Oklahoma, car dealerships held "Hail Sales" after bad storms passed through, because the cars were all dented or had some broken windows from the hail, so they would sell them at really cheap prices.
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