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National Geographic: 

Inside the Tornado

Duration:

52 minutes

Program Description:

Tornado trackers and researchers take great risks to study tornadoes as they occur.

Background Information:

Tornadoes are columns of air that spin at a high rate of speed. They are small in scale but can be very violent. The area affected by a tornado's passage is between about 40 and 400 metres in width and between 1.7 and 36 kilometres in length. During a tornado the damage is due to wind as well as an extremely sudden drop in pressure. Tornadoes vary in intensity, measured on the Fujita or F scale, graduated from 0 to 5 based on the level of damage. The main season for tornadoes is from April to October, and every province is subject to the risk of tornadoes.
Tornadoes are columns of air which spin at a high rate of speed, which are small in scale but can be very violent. They strike quickly, randomly and often without warning. The winds they generate can reach speeds of 100 metres per second (360 kilometres per hour).

A tornado is recognized visually by the presence of a cloud in the form of a funnel coming out of thunderstorm clouds. Tornadoes are often preceded by thunderstorms and are associated with a dark sky, strong winds, lightning, thunder and heavy rain or hail.

As tornadoes whirl around, they move laterally over the ground at speeds of up to 70 kilometres per hour. They can also remain stationary for short periods. In general, tornadoes do not follow a straight line. They usually travel eastward or northeastward.

Depending on the strength of a tornado, it is estimated that the area affected by its passage is between about 40 and 400 metres in width and between 1.7 and 36 kilometres in length. The area of destruction is clearly demarcated next to the undamaged area. Also, tornadoes do not always remain on the ground, so the amount of damage is sometimes irregular along their paths.

During a tornado, damage is not only due to the wind, but also to the sharp, extremely sudden drop in pressure, which causes, among other things, the explosion of windows in buildings. The pressure inside the funnel can be as much as 90% lower than normal atmospheric pressure. This creates a suction effect within a tornado which can lift heavy objects into the air.

Wind Strength of Tornadoes

Tornadoes vary in intensity. They are measured on the Fujita or F scale. This scale is graduated from 0 to 5 and is based on the level of damage caused by a tornado's passage. The various categories are as follows (Table 1): 

Table 1. Fujita Scale

F-scale Wind-speed (kilometres per hour) Damage 



Fujita Scale
Wind speed (kilometres per hour)
Damages

F0
64 to 116
little

F1
117 to 180
moderate

F2
181 to 253
considerable

F3
254 to 331
severe

F4
332 to 418
site devastated

F5
419 to 512
unbelievable

http://atlas.gc.ca/site/english/maps/environment/naturalhazards/majortornadoes/1

Curriculum Connections:
SCIENCE

SNC 2D Science (Grade 10)

Earth and Space Science: Weather Dynamics

Overall Expectations

-evaluate how technology has contributed to our understanding of the physical factors that affect the weather. 

Understanding Basic Concepts
-describe cyclones, hurricanes, tornadoes, and monsoons in terms of the meeting of air masses, atmospheric humidity, and the jet stream. 

Relating Science to Technology, Society, and the Environment
-describe examples of technologies, particularly those of Canadian origin, that contribute to the field of meteorology (e.g., satellite imaging). 

SNC 2P Science (Grade 10)

Earth and Space Science: Weather Dynamics

Relating Science to Technology, Society, and the Environment
-describe the impact of new technologies on our ability to predict local daily weather (e.g., Doppler radar, satellite imaging); 

Pre-Viewing:

Ask students to explain how a tornado is formed. Students should understand tornado formation in terms of hot and cold air masses and jet stream activity. 

Definitions and concepts such as “atmospheric pressure” should also be re-iterated.

Viewing Questions:

For a photocopy-ready student worksheet with viewing questions please see BLM 1.

Post-Viewing:
( Students visit a web site where they learn about tornadoes and specifically tornado damage in Canada. Assign each student to look up information on ONE tornado that occurred in Canada. The data should be compiled on the chalkboard or an on overhead, so that everyone in the class contributes to completing the task. All information is provided in BLM 2. You may wish to reward students who consult additional sources and cite these.

Assessment and Evaluation:
For the photocopy-ready assessment and evaluation tools, please see BLM 2.

Answers for BLM 2, PART A can be found at this link:

http://atlas.gc.ca/site/english/maps/environment/naturalhazards/majortornadoes/1
Answers for BLM 2, PART B can be found at this link:

http://atlas.gc.ca/site/english/maps/environment/naturalhazards/majortornadoes/tornadoes_stats_new.html
Related Resources:
For information related to meteorology or other related careers, please visit CareerMATTERS at www.ilc.org 

Interactive Map of Major Tornadoes in Canada (and additional resources)

http://atlas.gc.ca/site/english/maps/environment/naturalhazards/majortornadoes

http://atlas.gc.ca/site/english/maps/environment/naturalhazards/majortornadoes
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Do you have a lesson plan to share or would you like to see additional online materials and activities that may be available for this and other TVO resources? 

Please visit Learn with TVO at www.tvo.org/learnwithtvo or 

contact lfernandes@tvontario.org


