Teacher Introduction


The topic that is being discussed in this 60 minute classroom- based activity is on the concept of El Niño. El Niño is found in the Grade 10 General Science curriculum under the unit of Weather Dynamics in S2-4-03: 

S2-4-03: Explain the effects of heat transfer within the atmosphere and hydrosphere on the development and movement of wind and ocean currents.

Include: Coriolis effect/convection, prevailing westerlies, jet streams, El Niño.


Students will learn how the process of El Niño plays an important role to Manitoba’s winter climate conditions. Although many of us believe that December is one of the colder months, in many circumstances December is actually warmer than the months of November or even March. This is all due to El Niño. Who would ever think that in December Winnipeg could have the potential to reach +8C! Students will be able to see that El Niño plays a crucial role not just in Winnipeg, but in weather patterns across most of North and South America.


Before teaching this lesson, students should have learned the concepts of jet streams, high and low pressure systems, and the composition of salt water to truly grasp how powerful a force El Niño can actually be.

The lesson should begin by reviewing the PowerPoint slides with the students first. Note: The term El Niño should not be mentioned until the end of the presentation! This will allow students to become intrigued and wonder what exactly might be happening on Earth to cause such remarkable weather-related events. Afterwards, students could then write down all of the possibilities that they can think of before sharing their ideas with a partner. From there I would show them the slide saying that this is all due to the process of El Niño and then hand out the booklets. 

The booklets are very straightforward for students to understand. As the teacher, I would want to read the story of El Niño out loud to my students, as this would be the time to answer any questions that they may have. Students should be able to look over the maps/ data and answer all of the questions during the remaining class period. If there was any additional time left over, I would show the students the El Niño simulation from the NASA website (it’s very cool!).
El Niño (S2-4-03)

Check your understanding:

1.  The phenomena known as El Niño:

[image: image1.wmf]A  Commonly occurs around Christmastime every 4 to 7 years.
[image: image2.wmf]B   Is indicated by a warming of the waters off the coast of Peru.
[image: image3.wmf]C   Is indicated by a slowing down or reversal of the trade-winds.
[image: image4.wmf]D   All of the above.

2.  The movement of cold water to the surface of the ocean where it is heated is referred to as:

[image: image5.wmf]A    Upwelling.
[image: image6.wmf]B   Southern Oscillation.
[image: image7.wmf]C   Trade-winds.
[image: image8.wmf]D   Flotation.

3.   El Niño affects weather patterns:

[image: image9.wmf]A   Off the coast of Peru only.
[image: image10.wmf]B   Only on the coast of California
[image: image11.wmf]C   Worldwide.
[image: image12.wmf]D   Primarily in the middle of the ocean.

4.  Which of the following is not a negative impact of El Niño?

[image: image13.wmf]A   Abundance of fish off the coast of Peru.
[image: image14.wmf]B   Droughts in Australia.
[image: image15.wmf]C   Ice storms in eastern Canada
[image: image16.wmf]D   Severe coastal storms rainfall, flooding, and mudslides on the west coast of the U.S.

5. 
We have a better understanding now of El Niño than ever before because of:

[image: image17.wmf]A   Eye witness reports of El Niño.
[image: image18.wmf]B   Space shuttle observations of El Niño weather patterns.
[image: image19.wmf]C   Measurements of Pacific Ocean water temperatures aboard ships.
[image: image20.wmf]D   .All of the above.

Story of El Niño
Anglers (fishermen) in the South American countries of Ecuador and Peru have noticed for centuries that an unusually warm ocean current occurs every few years around Christmas. They note the phenomenon because their nets come up empty; the fish that feed in the usually cold, nutrient-rich waters along the coast move or die as the sea-surface temperature rises. The animals that depend on the fish, such as sea lions, suffer along with the fishermen. This coastal warming, accompanied by heavy rains and flooding in the region, signifies the weather phenomenon called El Niño—Spanish for "the Christ Child."

 El Niño has worldwide effects. It is believed to be responsible for droughts in India and Africa, mild winters and flooding in parts of North America, fewer hurricanes in the Atlantic, and more typhoons in the Pacific. Another weather phenomenon, La Niña, is El Niño's terrible twin. La Niña pushes warm surface water along the Pacific Equator farther west than usual, creating drought where El Niño brought floods, and floods where El Niño brought drought.
Worldwide temperature and climate conditions during El Niño seasons:
[image: image21.png]Northern Hemisphere Winter
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[image: image22.png]Northern Hemisphere Summer
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Can You Predict the Weather?

From looking at the maps on the previous page, what should we expect for weather (more precipitation, less precipitation, warmer) during an El Niño year for:

1.
Southwestern Manitoba in December.

2.
Florida in December.

3.
Northern Australia in January.

4.
Alaska in December.

5.
Denver, Colorado in July.

6.
Southern tip of Mexico in August.

7.
Center of Pacific Ocean in June.

8. St. John’s Newfoundland in January.
El Niño Data
Over the past 25 years, there have been nine El Niño years worldwide. Can you identify the nine different years from looking at the table for December Winnipeg temperatures below?

_______   _______   _______   _______  _______   _______  _______   _______   _______

Graph each El Niño year with the corresponding temperature using a piece of graph paper.
	December Mean Temperatures for Winnipeg


	 

				 


	Year

	Temperature

		Year

	Temperature


	1982

	-7°C

		1995

	-17°C


	1983

	-20°C

		1996

	-18°C


	1984

	-17°C

		1997

	-5°C


	1985

	-17°C

		1998

	-17°C


	1986

	-10°C

		1999

	-16°C


	1987

	-17°C

		2000

	-22°C


	1988

	-17°C

		2001

	-16°C


	1989

	-19°C

		2002

	-9°C


	1990

	-17°C

		2003

	-17°C


	1991

	-11°C

		2004

	-11°C


	1992

	-17°C

		2005

	-17°C


	1993

	-12°C

		2006

	-9°C


	1994

	-11°C

	 

	 

	 



	


Application Questions: (Answer on a sheet of paper)

1.
a) Since 1982, what were the two biggest El Niño years for Winnipeg?

b) How can you tell?

2.
By an estimate, what would say should be the normal average temperature for Winnipeg in the month of December excluding El Niño years?

3.
From looking at this set of data, how often on average does an El Niño occur?


A  Every 3 years.


B  Every 5 years.


C  Every 7 years.


D  Every 9 years.

4.
From your answer above, when should we expect or prepare for the next El Niño event?

5.
In December 1997, would you expect that Winnipeg would have had a dry month or lots of snow? Explain your answer.
6.
During an El Niño year for the month of December, would Winnipeg be mainly under a high pressure or low pressure system?
Closing Questions:
1. Would you want to be the owner of a Canadian ski resort during an El Niño year in an area experiencing warmer than normal temperatures? Why or why not?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. How would an El Niño year influence a distributor’s decision of when to ship out snowblowers and lawnmowers for southern Saskatchewan and Manitoba? 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
PAGE  
5
David Cornell

_1328184608.unknown

_1328184612.unknown

_1328184614.unknown

_1328184615.unknown

_1328184613.unknown

_1328184610.unknown

_1328184611.unknown

_1328184609.unknown

_1328184604.unknown

_1328184606.unknown

_1328184607.unknown

_1328184605.unknown

_1328184600.unknown

_1328184602.unknown

_1328184603.unknown

_1328184601.unknown

_1328184598.unknown

_1328184599.unknown

_1328184597.unknown

_1328184596.unknown

