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	Tropical storms


	Assessment objectives

· Candidates should understand the links between the natural environment and human activities.

· Candidates should be able to describe the effects of natural hazards on people’s lives.

· Candidates should be able to illustrate the impact of natural hazards using an example: Hurricane Katrina, August 2005.
	
	0460 syllabus

2.5 Climate and natural vegetation
· Describe the effects of natural hazards on the environment (both locally and globally) along with the effects on people


	Differentiated learning outcomes
· All students must understand that natural hazards can affect people across the world (Grade E/D).

· Most students should be able to describe and explain how and why a tropical storm can affect people’s lives (Grade C/B).

· Some students could give examples to demonstrate a breadth of understanding of tropical storm impacts (Grade A/A*).
	
	Resources

Student Book: pp. 112–3
Worksheets: None

Photographs: 2.28 Satellite image of Hurricane Katrina
See the websites below for useful images

Further reading and weblinks: 

Hurricane/tropical storm names for 1997 onwards: 
http://kids.earth.nasa.gov/archive/hurricane/names.html
An explanation of the Saffir-Simpson Scale: 
http://kids.earth.nasa.gov/archive/hurricane/saffir-simpson.html
An animated track of Hurricane Katrina: http://news.
bbc.co.uk/1/shared/spl/hi/americas/05/katrina/html/


	Key concepts


	· Physical hazards like tropical storms can have a huge impact on human lives and economies.

· More economically developed areas can suffer more severely in this respect than people often think – they include many poorer citizens who cannot afford insurance and so are vulnerable. The city of Kobe in Japan (earthquake 1995) is still completing recovery 20 years later.


Starter suggestions
Ask students what they already know about severe tropical storms. (They are also known as ‘cyclones’ in the Indian Ocean region and as ‘typhoons’ in eastern Asia – ‘hurricane’ is the term used in the Americas, including the Caribbean region.)

Use the Fantastic fact to explain how tropical storms and hurricanes are named. The Kids Earth website listed above gives tropical storm/hurricane names from 1997. Tell students that names are ‘retired’ – that is, they are never used again after a particularly large-scale event (there will never be another H. Katrina, for example). H. is the common abbreviation for ‘hurricane’ in an event name.
Can students find their own names in any of the lists? 

Main lesson activities
1
Where do tropical storms happen? Use map A to identify the global locations of tropical storms. Areas affected by tropical storms, directions in which storms travel, frequency and season of storms are all shown.


Answer Now investigate question 1a and b on p. 112. Once students have identified that all tropical storms travel westwards but curve slightly away from the Equator, add in an extra question c: What makes tropical storms travel in this general direction? (Answer: The spin of the Earth, or the Coriolis effect.)


Look at the BBC website bbc.co.uk/1/shared/spl/hi/americas/05/katrina/html/ showing the tracking of H. Katrina. Does its pattern fit with the one shown on the maps A and D?

2
Ask students to check the date of H. Katrina in the Student Book (pp. 112–3) and to see whether it fits with the Caribbean/USA hurricane season. Look forward to   pp. 114–5 of the Student Book, which uses the example of Cyclone Aila, which hit Bangladesh in 2009. Again, check whether its date fits in with the hurricane season for the Indian Ocean shown on map A.

3
What are the factors leading to a tropical storm event? Hurricanes are seasonal because certain weather circumstances are needed (refer to the Student Book text near the top of p. 112). Ask students to list the key factors as they answer Now investigate question 2 on p. 112.
4
Impacts of tropical storms fall into three main categories (refer to diagram B):

· Strong winds: tropical storm wind speed is recorded using the Saffir-Simpson Scale, shown on the kids.earth.nasa.gov site (address above). Work through this scale and discuss with pupils the likely impact of each level.

· Heavy rainfall: due to the huge evaporation of sea water in warm conditions.

· Storm surges: this means a rise in sea level and therefore coastal flooding. Make sure students understand why this happens (low air pressure allows sea levels to rise, plus water in the warmer seas expand).
Divide the class into small working groups. Allocate one of these bullet points to each group for further research. The text in the Student Book gives them a start, with key words to put into a search engine. Information should then be exchanged between groups so that all students have comprehensive notes.

5
Example: H. Katrina. What does a hurricane look like from space? Display the satellite photo C (photo 2.28 from the downloadable resources) as an introduction to this example. H. Katrina was probably the most thoroughly reported tropical storm, not only because it hit the city of New Orleans in the south-eastern USA very hard, but also because of the limited response and rescue achieved by the American authorities. The situation was perceived by some as a scandal, so this makes an ideal example showing how wealthier countries do not always manage the clean-up operation very well. 

Use Now investigate question 1 on p. 113 to list the key impacts of H. Katrina as it hit the city of New Orleans.

Students should write a detailed example of H. Katrina, either individually or in groups, dividing the workload by topic between them. Use the suggested websites plus the students’ own research. Key ideas include:

· the giving way of the existing flood defences

· the crisis at the Superbowl

· the significant proportion of the city’s population who were made homeless

· the large out-migration from the city – some people never returned

· the fact that, even today (at time of writing in 2014) some work remains to be done to re-house all of New Orleans’ citizens in good accommodation. Those without insurance were, of course, hit worst.
	
	Give extra support by mixing students by ability in the group activities, or by grouping by ability and spending your time encouraging the weaker students.

Give extra challenge by allowing the better students to spark off each others’ ideas to achieve a really detailed example.


Plenary suggestions
Ask students the following question: To what extent has New Orleans been successful in coping with H. Katrina and its impacts on the population?
	Skills notes
	Students have practice in map and photo interpretation, and in internet research.


	Assessment suggestions
	Now investigate question 2 on p. 113 is a useful assessment activity.
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