[image: image5.wmf]SNC2P:  Unit 4 Lesson 2

Student Instruction Sheet

Global and Regional Weather
Suggested time:  1.25 Hours
	What’s important in this lesson:
Global and Regional weather affects decisions you make in your daily life.  A basic understanding of how weather is formed and some common weather phenomena are examined.



	Complete these steps:

1. Complete the diagnostic activity to refresh your memory of important concepts.  Have your teacher check this.

2. Get a copy of the student handout for Unit 4 Lesson 2 and follow the instructions to complete the activity.  Have your teacher check this.

3. Complete the Assessment.  You have 15-20 minutes to do this.  Turn in to teacher.

4. Complete the Reflective Activity.  Turn in to teacher.



	Hand-in the following to your teacher:

1. Diagnostic Activity

2. Lesson to be checked

3. Assessment activity

4. Reflective activity



	Questions for the teacher:




Diagnostic/Introductory Activity

Choose 5 words below and indicate how you think they are related to the weather.

Wind – 

Latitude and Longitude –

Spinning Earth –

Earth is tilted on its axis –

Ocean Currents –

Fronts –

Air masses –

Cloud Cover –

Jet Streams –

Global and Regional Weather Patterns

Global Weather

There are many factors that affect global weather.   Put the bullets listed on the next page in the appropriate box.  Use Nelson Science 10 pgs 536-537 and Nelson Science 10 Concepts and Connections pgs 234-235 to help you along with the textbook glossary.

	The Sun’s Energy
	

	Cloud Cover
	

	Earth’s Rotation
	

	Jet Streams
	

	Prevailing Winds
	

	Ocean Currents
	

	Land Masses
	

	The Hydrosphere
	


· Winds twist toward the right in the Northern Hemisphere.
· The watery surface covering Earth

· Maintain energy balance by moving warm water from the equator toward the poles.
· Curve of Earth causes some sun rays to strike Earth vertically, and other rays strike the Earth on a slant.

· Reduces the amount of the sun’s energy that reaches Earth.
· The greatest amount of energy is provided where rays strike the Earth vertically such as the equator.
· Causes winds to twist to the left in the Southern hemisphere.
· Covers the majority of the Earth’s surface.
· Moves cooler water from the poles toward the Equator.
· Heats up and cools down more quickly than water influencing cloud formation and local weather.
· Surface ones are controlled by prevailing winds.
· Responsible for general circulation of the atmosphere and help maintain Earth’s energy balance.
· High speed winds about 10 km above Earth’s surface.
· Created by warm air rising above the equator being replaced by cooler air from higher latitudes.
· Caused by extreme pressure differences high up in the atmosphere and play an important role in weather patterns.
· Reflects much of sun’s energy back into space.
Follow Up Questions

1. Why is Africa, which is near the equator, warmer than Canada?

2. On a cloudy day, would more or less of the sun’s energy hit the Earth?  Explain.

3. How does the spin of the Earth affect weather?

4. The polar jet stream plays an important role in Canada’s weather patterns.  In the winter, if the jet stream moves south, it brings cold weather with it.  When the jet stream stays more North, weather can be mild in Southern parts of Canada.  Examine the following table of maximum temperatures for Southwhere, Ontario and answer the questions that follow.

	Temperature

(Celsius)
	Date 2007

	5
	January 1

	4
	January 10

	0
	January 20

	-4
	February 1

	-5
	February 10

	2
	February 20

	1
	March 1


A. Plot the Data above as a bar graph.

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


B.
During what time interval was the Polar Jet stream affecting Southwhere’s weather?

C.
January was a record breaking month this year for high temperatures.  Explain one of the reasons why based on your knowledge of the jet stream.

Regional Weather – Local Winds

Text Reference:  Science 10, pages 553 -555 or Science 10 Concepts and Connections pages 210-211

Thermals
A thermal is a _______________________________________________________ (this can also be called a thermal updraft).

A thermal occurs when:

· On a clear day, solar energy heats the earth.  The warm air _________________ and becomes _____________ dense and rises.  As the warm less dense air rises, it is replaced by ___________, denser air, setting up a ______________ current.

· Early in the day, thermal updrafts are just beginning to form, causing ____________________ local winds.

· By mid-day, the sun is more intense, causing the thermal updrafts to be ____________________, allowing birds to soar from one updraft to the next.

· By sunset the 




 weaken and the local winds subside.

Sea Breeze:

When a thermal forms over ______________, near an __________________ or a lake, it is called a sea breeze.  A convection current is set up and air moves from the _________ to the __________.

Copy Diagram, page 554, figure 3 from Nelson Science 10 or page 211, figure 2 from Nelson Science Concepts and Connections in the space below.
Land Breeze:
Opposite to sea breeze, it is a convection current that flows from the ________________ towards the _______________________ when the sun sets.  This is called a land breeze.  These breezes are usually _____________ and the water near the shore tends to be _______________.

Copy your diagram from the sea breeze above, but reverse the direction of the arrows to indicate a land breeze.
Lake-Effect snow

When an air mass moves across a large body of water, such as one of the _________________ ____________________, it picks up ____________________ from the water.  In winter, the water tends to be ________________________ than the surrounding land and air.  When the moisture-heavy air mass reaches the far side of the body of water where the temperature is ____________________, the moisture condenses and becomes snow.

Use figure 4 on text page 554 in Nelson Science 10 or figure 3 on text page 211 of Nelson Science 10 Concepts and Connections to answer the following questions:

a. What was the average annual snowfall for Toronto? ______________________

b. What was the average annual snowfall for Rochester? ______________________

c. Where is Rochester located when compared to Toronto? ___________________

d. What was the average annual snowfall for Windsor? 
___________
e. What was the average annual snowfall for Cleveland? ______________________

f. Where is Cleveland located compared to Windsor? _______________________

g.
For the southern Ontario region, how could you summarize the amount of snowfall received by different cities? 




























Chinook Winds

In winter, people who live just ________ of the Rockies experience a ________, dry wind called a ______________.  The wind on the far (west) side of the mountains rises over the __________ causing water ___________ to condense.  This condensed vapor forms __________ and rain or _______.  When the water vapor condenses, it releases _________ that warms the air.  This warm air ________ on the east side of the mountains.  The ______________ that forms brings warm, above seasonal temperatures.

Follow Up Questions:

1. Under what weather conditions (sunny or cloudy, warm or cool) would you expect the strongest thermals?  Explain.

2. Why does Port Dover, Ontario, on Lake Erie,  typically get more snow than Brantford, Ontario?

3. If you are writing a poem by the ocean at midnight by moonlight, will you have to worry about your poem being blown out to sea?  Explain.

North American Weather Systems

Text reference Nelson Science 10 pg. 546 – 549 or Nelson Science Concepts and Connections pgs 206-208

A weather system is a set of ______________________________, _____________________, ____________________________, and ______________________ conditions that moves together over an area for a period of time.  In North America, weather systems move from 

to ________.

There are four factors that together are responsible for North American weather systems.
1. Air Masses

An air mass is a 










	Name of the air mass
	Where is the air mass formed?
	Air mass properties?

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


· Examine Figure 1:  Six air masses that affect North American weather
· Generally, tropical indicates 

, polar indicates 


, maritime indicates 
 and continental indicates 

.

Use the map to show the different types of air masses that affect North America.

[image: image6.wmf]
1. Low Pressure Systems

·  Low pressures systems tend to bring _________skies and ______________ weather.  They are represented on a weather map using the symbol 
.
2. High Pressure Systems

· High pressure systems tend to bring _________ skies and ________________ weather.  They are represented on a weather map using the symbol 
· 

. 

3. A front is __________________________________________________________ __________________________________________________________________.

The weather at a front is _____________________________________.  Fronts can be 




, 


, 


 or 

.

A cold front forms when a ___________________________________________.  Rains may be intense (in fact severe weather can occur) but usually do not last a long time.

A warm front forms when a ___________________________________________.  

Rain ________________ are usually associated with a warm front that last longer than the weather from a cold front.  Generally weather is warmer after a warm front moves in.

A stationary front occurs when a cold air mass and a warm air mass remains __________________________________ for some time.

An occluded front occurs when a _____________ front catches up with a slower moving __________________ front.  The weather tends to be _______________ than a cold or warm front.
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	There's a change in the weather!
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	WORD LIST

	
	
	
	
	

	FRONT
	
	HYDROSPHERE
	
	THERMALS

	CURRENTS
	
	LATITUDE
	
	ROTATION

	ENERGY
	
	WIND
	
	MARITIME

	WEATHER
	
	CHINOOK
	
	SEABREEZE

	CLOUDS
	
	JETSTREAM
	
	ATMOSPHERE


True or False – Be certain to correct false answers.

T
F
1.
Ontario is primarily affected by the Maritime Polar air masses.

T
F
2.
A warm front forms when a cold air mass rises gradually over a warm air mass.

T
F
3.
Air masses are small bodies of air that have a uniform temperature.

T
F
4.
A thermal is a type of convection current.

T
F
5.
A Chinook affects people living west of the Rocky Mountains.

T
F
6.
Lake effect snow is greater on the Northern part of the Great Lakes.

T
F
7.
A sea breeze occurs during the day.

T
F
8.
A low pressure system brings unstable weather.

T
F
9.
Winds blow in different directions in the northern and southern hemispheres.

T
F
10.
Ice and water make up the hydrosphere.

Part two – What is the difference between the following terms?
Cold Front and Warm Front – 

Thermal and Chinook – 

Land Breeze and Sea Breeze – 

Continental air mass and Maritime air mass –

Low pressure system and High pressure system – 

Jet streams and Prevailing winds –
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