Too Close to Home – The Tornado in Elie, Manitoba in 2007

Teacher Introduction
Curriculum Outcomes:  

S2-4-04 – Explain the formation and dynamics of selected severe weather phenomena.



Examples: thunderstorms, tornadoes, blizzards, hurricanes, extreme 



temperature events, cyclonic storms…

S2-4-05 – Collect, interpret, and analyze meteorological data related to a severe weather event.



Include: meteorological maps, satellite imagery, conditions prior to and



following the event.
S2-4-06 – Investigate the social, economic, and environmental impacts of a recent severe weather event.


Include:  related consequences of personal and societal decision making.

Purpose and Intent:


The purpose and intent of this activity is to overlap with the above two curriculum outcomes in the Weather Dynamics unit, while giving students the ability to use their new knowledge of Air Masses learned just earlier to try and determine how tornadoes are formed.  Also, it gives the students an opportunity to think about what a tornado could do to Winnipeg, and the consequences it could have had if it had been closer to our city.  The reason I chose to do it this way is because the tornado in Elie happened less than one year ago, and it was all over the news.  Most students should recall something about it, and now we can determine why and how it formed.  Also, a lot of great videos were taken of the tornado, which will help to add some context to the destruction and awesome power these things possess.  Plus, the fact that there were no reported injuries or deaths from this particular storm allows us to probe the situation without fear of upsetting anybody.
Justification for the Approach:


The justification for this approach will be to present an incredible event that occurred less than 50 kilometers away and less than a year ago, while also teaching a major section of the Weather Dynamics Unit.  The curriculum requires that we explain the formation of severe weather phenomena as well as interpret and analyze satellite imagery and conditions to lead to these storms, as well as to discuss the consequences of such a storm.  The reason I chose tornadoes from the list of examples given is that they are an incredibly powerful and fascinating phenomenon that I have always found interesting, and also because we had one just last year that was Canada’s strongest ever.  I think that being able to connect the fact that most students already know it happened close to Winnipeg, and may in fact know some people from Elie like I do, that interest in this lesson will be high.  We can also discuss what could have happened if it hit the city.
Important Information to Consider:

This activity involves watching tornados, learning about how they form, and discussing the consequences involved.  Since we had a massive tornado recently and locally, it only makes sense to focus on this one.  However, we must also realize that although nobody was hurt in this one, it spent most of its time in the prairie fields, and if it had hit Winnipeg than the damage and injuries would have skyrocketed.  Students must understand the danger involved in these, and not think that because nobody in Elie was hurt that these things are to be taken lightly.  Other images of the aftermath of worse ones in “Tornado Alley” could be used to drive that point home.  Also, because students may have seen the movie “Twister”, they may have some advance knowledge in this topic, so they could perhaps be used to help display and discuss the information to others.

The Tornado Close to Home (Elie, Manitoba, 2007) - (S2-4-04 & S2-4-05)

Checking for Understanding:

1.  Explain your understanding of how tornadoes form.  Do you know what is required for a ‘twister’ to touch down?
2.  Have you ever heard of “Tornado Alley”?  Explain what you know or may have heard about this place.

3.  What time of year to tornadoes occur?  Explain why they may happen at certain times of year and not others.
4.  What types of air masses need to be present for a tornado to form?  Write down what you think would start that storm spinning.
Introduction:

The purpose of this lesson is to investigate how tornadoes are created, and what type of setting is required for a tornado to form.  By the end of these activities, you should be able to explain:

1)  Which air masses are responsible for causing tornadoes,

2)  What a “Supercell” is,
3)  What the difference between a Mesocyclone and a Tornado is,
4)  Why “Tornado Alley” gets a lot of tornados,
5)  What you would do if you saw a Tornado.

How Tornados are Formed

http://weathereye.kgan.com/expert/tornadoes/tornado_main1.html
The website listed above has a fantastic tutorial on how tornados are formed.  Answer the following questions as you go through it.  This can be done in groups, but everyone should fill out their own sheet.

1.  Near to what junction do tornados form?  Which two air masses would these suggest?      Warm/moist air & Cold/dry air.  The air masses are the Polar High and the Gulf of Mexico Low.
2.  What is the major source of a tornados energy?    Latent heat in the Warm/Moist Air

3.  What is meant by the “Atmospheric Sandwich”?  And what separates the “bun” of the sandwich?    When Warm/Moist air gets trapped beneath a stable of Cold/Dry air.  The separation is caused by a layer of Warm/Dry air called an Inversion.

4.  What causes the “sandwich” to break?  A front of disturbance in the upper atmosphere, which allows the Warm/Moist air at the bottom to break through.

5.  What is meant by the Fujita Damage Scale?
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6.  What is the difference between a Mesocyclone and a Tornado?  A mesocyclone occurs in the storm, and becomes a tornado only when it touches the ground.
7.  Explain in your own words what is happening in the following picture:
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Analysis of Meteorological Data
The diagram below shows the atmospheric conditions typically required for a tornado to form.
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The diagram below shows the atmospheric conditions for North America on June 22, 2007.
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In your group, explain what you see in both pictures, noting where the High and Low pressure systems are.  Try to explain why you think that there was a tornado in Elie, Manitoba of all places on the map.  Give reasons for your answers.
Tornado Alley

Here is a world map of the Worlds agricultural areas, as well as where Tornados occur the most.  Notice the huge amount of Tornados that occur in North America, in a place called “Tornado Alley”.

[image: image5.png]WORLD TORNADOES AND AGRICULTURAL AREAS
I AN

£QuaTOR:

TORNADGES, 1930- 85
AGRICULTURAL AREAS. T





Here is a simplified map of the USA showing the air masses collide to form a tornado.
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In your group, discuss why you think that Tornados seem to continuously hit the same places in “Tornado Alley:.  Also, why do you think that the world’s agricultural areas seem to get most of the tornados?  Write down your answers, and include reasoning.
Visual Representation of a Tornado

Watch the following animation of the formation of a tornado.

http://www.cnn.com/interactive/weather/0305/tornado.animation/
Now look at the picture below to see a tornado in action.
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In your own words, from the beginning to the end, explain what happens, in detail, to form a tornado.  Include words like “air mass”, “mesocyclone”, and “anvil”.

Consequences of a Torndao
http://www.youtube.com/watch?v=q8JV3tw-eEw
http://www.youtube.com/watch?v=kEUXr6FMtWk&feature=related
Watch both of these movies on YouTube.  These are videos of the tornado that hit Elie, Manitoba on June 22, 2007, which is less than 50km away from Winnipeg.  

1.  In your group, talk about what you see.  Can you believe that cars and semis are just 
driving by with no regard for the massive tornado a few hundred yards from 
them?  Discuss and write below.
2.  We know that nobody was killed in this event, which is absolutely amazing.  
However, what if this tornado hit Winnipeg?  How much damage would have 

been caused?  How much money would it cost to rebuild the destruction?  Would 
more people have been hurt?  Discuss in your group and write your answers 
below.
3.  This tornado was recently upgraded to an F5 tornado, the strongest possible on the 

Fujita Damage Scale.  Yet, it seemed like nobody, including the weathermen, 
foresaw this coming and no real warning were given.  Discuss in your group the 
danger of tornados, and the fact that experts have a hard time seeing them coming.

4.  As a group, come up with some ideas of what you would do if you were next to this 
tornado.  What is the first thing you would do?  Would you call and tell your 
loved ones that it’s coming?  Write down some ideas.

Ryan Blight


