Chapter 8  Weather Patterns
Vocabulary
1.  Convection current
2. Air mass
3. Front
4. Anemometer
5. Barometer
6. Rain gauge
7. Climate
8.  Jet stream
9. Vortex

Choose the correct vocabulary terms from above to fill in the following blanks.
1.  When two air masses of different temperatures come together, they can cause  a(n) _______.
2. The precipitation, average temperatures, and temperature changes in an area make up the
________________  of  that area.
3. The device used to measure the amount of air pressure needed to move a dial or mercury
is  called a(n) _____________________ .
4. When air stays in one area for a period of time, it is called a(n)_________________.
5. When a line of clouds moves across the sky, it is an example of a(n) __________________.
6. The device with cups that spin as the wind speed changes is called a(n) ________________.
7. The cylinder – shaped device with a ruler on the side that measures rain is called a(n)_________________.





p.230-233 How does air move?
Air is made up of about 80% or 8/10 nitrogen and
20.7% or 2/10 oxygen.  The rest of it is carbon dioxide, water vapor, and other gases.

Most of Earth’s air and weather are in the bottom
layers of the atmosphere, the troposphere.

There are five layers of the atmosphere
Layer		Altitude		temperature
Troposphere		
Stratosphere		    8-15 km	-55degreesC.
Mesosphere		    50 km		0 degrees C.
Thermosphere	  85 km		-90 degrees C.
Exosphere		600 km		1700 degrees C.

Air pressure decreases as you go up through the atmosphere.   This happens because the gas particles in the air get farther apart and there is less
air  above.

Convection Currents – When solids, gases, or liquids rise and sink in a looping path.  Different air temperatures over land and water cause the formation of convection currents.

In cool air, gas particles are closer together than in warm air.  The cool air is heavier and will sink and force the warm air to rise.

This occurs near the oceans and large lakes.

Wind – As the cool air moves under the warm air, wind is created.  Wind occurs as air moves from a place of high air pressure to a place of low air pressure.

Six huge convection currents form in the air above Earth.
Winds generally blow from west to east over much of the U.S.
Jet Streams – Is a band of fast wind formed by the different temperatures between convection currents.


Checkpoint #1. 
1.  As altitude increases, how does air pressure change?  Why?
Air pressure decreases as altitude increases.  As altitude increases, gas particles are farther apart and there is less air above.
2.   What causes convection currents?  Different temperatures between air above land and water causes convection currents.
3.   In what direction do winds of North America generally blow?   They generally blow from west to east.
4. At night, land cools more than water.  Air above land will be cooler than air above the water.  What conclusion can you draw about convection currents near the ocean at night?  The wind will blow out from the land above the water at night.



Lesson 2:  What are air masses?  They are large bodies of air with similar properties all through it.
Four large bodies of air masses drift across the globe.
1.  Continental Polar Air – cold and fairly dry air because there isn’t much moisture at the poles
2. Continental Tropical Air – Warm and fairly dry because it blows off of the hot deserts.
3. Maritime Tropical Air – Humid air with lots of moisture, air mass becomes warm and very  humid  because of lots of evaporation.  Comes from tropical oceans and rainforests.
4. Maritime Polar Air – Cold and moist air because water evaporates into the air even though the water is cold.
Winds move the air masses from place to place.
Front – a boundary between two air masses.  They move with the wind usually west to east in the US.
3 types of fronts
1.  Cold front – brings colder air, heavy but brief precipitation often falls when a cold front displaces a warm air mass.
2. Warm front – brings warmer air, moves slowly , causes longer periods of precipitation.
3. Stationary front – Doesn’t move very much.  The weather changes little over an extended period of time.

Checkpoint #2
1.  How do air masses form and move?   Air masses form when air stays over an area for some time and takes on the temperature and water vapor of that area.  Upper level winds move the air mass.
2. Why does precipitation often happen at fronts?
Warm air is forced to rise by a cold front, causing water vapor in the warm air to condense and fall as precipitation.
3.  Suppose one morning, you need a light coat to play outside.  A thunderstorm forces you to go inside for several hours.  That afternoon, you need a heavy coat to go outside.  What kind of front has passed?
A cold front has passed through.
4. An air mass moves into the middle of North America.  It has low humidity and high temperatures.  Where can you conclude that this air mass formed?  It formed over dry land, maybe a desert in Northern Mexico or the Southwestern part of the US.

Lesson 3:   What causes severe weather?

Four types of Severe weather
1.  Thunderstorms – 3 stages
a.  First stage -  all air currents move upward filled with moisture.  Clouds grow as moisture condenses.
b. Second stage -  Air currents are mixed as the precipitation starts to fall, pulls the air down with it.
c. Third stage – All air currents move downward and the clouds get smaller as the precipitation falls.
What might cause different areas of a thunderstorm cloud to have positive or negative electrical charges?
This electrical charge may be caused by the collision of precipitation in the cloud. 
Lightning is a large electrical spark moving between areas of opposite electrical charge.
Severe Thunderstorm Watch : This means that severe thunderstorms with high winds and hail might form.
Severe Thunderstorm Warning : This means that severe thunderstorms have formed and you should take cover soon.
Why do you think thunderstorms usually occur in spring, summer, and fall, but rarely in winter?
Quickly rising warm air is usually necessary for clouds to accumulate into a thunderstorm.  During the winter, the air is colder, and most of the precipitation that develops is snow.
2. Blizzards
3. Tornadoes – For a tornado to form, layers of wind must blow at different speeds or directions.
A funnel cloud is called a tornado if it touches the ground.
4. Hurricanes – are driven by warm ocean water, which releases energy as it condenses.  They are more destructive than tornadoes because they last longer, can be miles wide, and can result in huge waves that cause severe damage.  Hurricane Katrina is an example.
Checkpoint #3
1.  List four examples of severe weather.
Thunderstorms, blizzards, tornadoes, hurricanes, and extreme high or low temperatures are example of severe weather.
2.  Why do you think you should get inside as soon as possible when there is a severe storm warning?
You need to get away from flying debris and objects to avoid getting hurt or injured.
3. What is the cause of a tornado?  Layers of wind in a storm blow at different speeds or in different directions.  Then a horizontal column of spinning air is forced upright by winds blowing in upward and downward directions, forming a funnel cloud.  If the funnel cloud touches the ground, it is called a tornado.
4. What are the effects of a hurricane?  Destruction of homes and property by high winds, heavy rains, waves pounding the shoreline, and massive flooding can occur.
Lesson 4:  How are weather forecasts made?
 A weather system is described in terms of temperature, moisture, clouds, precipitation, air pressure, wind speed, and wind direction.
Many kinds of tools measure all these parts of the weather.
1.  Barometer – Shows air pressure - it pushes mercury up a tube.
2. Anemometer – measures wind speed.
3. Hygrometer – measures the moisture in the air.
4. Rain gauge – measures how much rain has fallen
5. Radar – measures the winds and precipitation inside a storm.
Weather Forecasters observe many patterns of weather change.   They use similar past conditions to make predictions about today’s weather pattern.

Weather Maps are used to show current weather conditions and their predictions.

Keys to remember about the weather.
1.  Warm fronts bring warmer weather and cold fronts bring cooler weather.
2. Fronts are always in places of low pressure.
3. Fronts generally move from the west to east.
4. Fronts often bring cloudy weather.
5. Areas of high pressure away from fronts have clear skies.
Check point #4
1.  What are the parts of a weather system?
Temperature, moisture, air pressure, clouds, precipitation, wind speed, and wind direction are parts of the weather system.
2. Read the weather map found on page 245 of your textbook.  What was the weather like in your part of the country when this map was made?
Partly cloudy to clear skies under a high pressure system .   A warm front is coming from the west.  The weather is really mild at this time.   Storms are to the south of us.
3. What kind of weather system is found in areas of high pressure? Low air pressure? High pressure areas usually have clear skies.  Low pressure areas have cloudy skies.

Lesson 5:  What is Climate?
Weather and climate are Not the same thing.  The climate of an area does not change as often as the weather.
Climate- It is the average of weather conditions over a thirty year period.
1.  Average amount of precipitation.
2. Average temperature.
3. How much the temperature changes during the year.
Landforms affect climates:
Mountain ranges – higher land is cooler because temperatures decreases as you go higher in the troposphere.  As moist winds blow from the ocean, the mountains force the air to rise and cool.  This makes clouds.  Water condenses in the clouds and falls as rain or snow.
Oceans – can affect a climate by slowing the rise and fall of the air temperature.   Air is cooler over water compared to land.
Climate have changed throughout history.  Eg :  The Ice Age, the Little Ice Age in the 1600’s.
Fossils help scientists make assumptions about ancient climates.
Volcanic eruptions, asteroid or meteorite impacts, and burning coal and gasoline can all change climates.
Checkpoint #5
1.  How does weather differ from climate? Weather consists of conditions in one place at one time that change often.  Climate is the average of weather conditions over a thirty year period.
2. How are fossils used to study past climates?  Scientists can make assumptions or guesses about ancient climates, based on similarities of fossils and modern organisms.
3. What can cause a sudden climate change?  Changes can be caused by volcanic eruptions and asteroid or meteorite impacts.  







