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How has Christchurch been affected by earthquakes?
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The purpose of this enquiry is to examine how Christchurch, New Zealand has been affected by a devastating series of earthquakes in 2010 and 2011. The enquiry allows pupils to investigate the tectonic setting of New Zealand, as well as the specific detail of the earthquakes, prior to contributing to the live consultation process as part of the earthquake recovery strategy.

The pupils begin by examining why the Ramsay family are living in the jungle. This initial stimulus question immediately introduces a personal story to allow the pupils to build a narrative. The story of Kirk, Wilma and Finn Ramsay revolves around their experience of the damaging but not devastating 2010 earthquake and the February 2011 quake that had significantly greater impact due to the shallow focus and distance from central Christchurch. The damage from the first quake was then magnified by the second. The Ramsay family were present for both and the pupils are asked to consider what led the family to move to Borneo? Central to this first question are the key geographical migration concepts of push and pull factors as well as the cumulative impact of stress from natural hazards. Pupils are asked to consider a range of evidence from the Student Book and the cards prior to developing a written explanation. 

The use of a personal story sets the scene for the rest of the enquiry and leads the pupils into Question 3.2 where they are asked to consider why New Zealand has a dynamic environment. Pupils need to spend time examining the photomontage on page 39. This stage is vital to allow the pupils to develop a sense of place prior to examining the complex tectonic setting of the country. Pupils are encouraged to build a picture of the different plate boundaries here using diagrams and maps, before making their own annotated maps using the base map provided. The tectonics are unusual – with a subduction zone under the North Island, a transform fault under much of the South Island, then another subduction zone – this time in the reverse direction. These give rise to many interesting patterns in terms of the location of volcanoes and earthquakes and it is important to spend time analysing these. The deep earthquake map shows a linear pattern that nicely illustrates the Pacific plate subducting at an angle beneath the Indo-Australian plate. Pupils are asked to synthesise this information together into their own paper GIS. This can be done by making several maps and overlaying them. 

The main thrust of the enquiry builds upon the knowledge of the tectonics of New Zealand to examine the 2010 and 2011 Canterbury earthquakes in detail. Pupils are first asked to consider why there are shopping malls, cafés and banks made of shipping containers in central Christchurch. These represent a very visible sign of earthquake recovery in the CBD and are one of many projects being initiated to redevelop the city. The pupils are then presented with specific details about the two earthquakes and are asked to use this as a basis for research using a framework provided. This research will be used to support a small group task to produce a short video or presentation on clearly defined criteria. The most successful pupils will allocate clear roles within the group when producing the video or presentation and guidance for this is given in the Student Book.

As part of this task, pupils are asked to investigate post-earthquake Christchurch. Natural disaster recovery does not often make the international news, so the pupils are directed to consider the vast challenges faced by New Zealand in the hours, days, weeks, months and years that followed. The strategic nature of this should be highlighted and could be contrasted with the challenges faced by less economically developed nations that also suffer from earthquakes, such as Haiti. The final part of the enquiry brings the pupils up to the present day and finds Christchurch facing a real challenge – what to do with 630 hectares of riverside residential areas that suffered intensive liquefaction. Over 7300 homes have been purchased by the Crown and will be demolished. Plans for the residential red zone are still being developed and stakeholder views are being considered. Pupils are asked to draw up their own plans for the districts by first examining feedback from residents, prior to developing useful and sustainable uses for this land. As this is a live issue, the pupils can even submit their own plans to the Canterbury Earthquake Recovery Authority and have a real voice in the redevelopment of the city.
[image: image2.png]» Aims <




Through this enquiry, pupils will be challenged and supported to:

· Develop contextual knowledge of the location of globally significant places, including their defining physical and human geographical characteristics and how these provide a geographical context for understanding the actions of geographical processes.
· Understand the processes that give rise to key physical and human features of the world, how these are interdependent and how they bring about spatial variation and change over time.
· Interpret a range of sources of geographical information about physical and human processes.
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Pupils should be taught to:

Human and physical geography

· Understand through the use of detailed place-based exemplars at a variety of scales the key processes in:

· Physical geography relating to: tectonic processes
· Human geography relating to: population and urbanisation

· Understand how human and physical processes interact to influence, and change landscapes and environments.

Geographical skills and fieldwork

· Build on their knowledge of globes, maps and atlases and apply and develop this knowledge routinely in the classroom.
· Interpret topographical and thematic mapping, and aerial and satellite photographs.
· Use Geographical Information Systems (GIS) to view, analyse and interpret places and data.
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· A paper-based GIS or annotated map of New Zealand could be assessed for skills as well as synthesis of knowledge and understanding. The short video or presentation also lends itself to peer assessment using the criteria provided in the Student Book. Finally, the submitted plans for the red zone could be assessed for geographical decision-making.
	Brunei is on Borneo and is dominated by tropical rainforest.
	Brunei is a wealthy country with a small population. There are very low taxes.

	Brunei has an equatorial climate 
with consistently hot weather and 
high humidity.
	Push factors are things that cause 
people to move away from a place.

	Pull factors are things that attract people to move to a place.
	Brunei has an education system that is taught in English.

	An aftershock is a smaller earthquake that occurs as the faultline settles into its new position after a larger sudden movement.
	Christchurch is the second-largest city in New Zealand.

	Kirk Ramsay was born in Christchurch and had lived there most of his life.
	In September 2010, a magnitude 7.1 earthquake struck west of Christchurch causing very strong shaking, significant liquefaction and damage to infrastructure. The Ramsays were at home asleep.


	In September 2010, their house was undamaged but their town of Rangiora suffered extensive damage to shops, roads and rail. Many of their possessions were damaged inside the house.
	In February 2011, a second earthquake of magnitude 6.3 hit Christchurch. In the violent shaking 80% of buildings in the city centre were damaged or destroyed. Over 185 people lost their lives. The Ramsays were at work in different parts of the city.

	After the 2011 quake, many businesses closed or chose to relocate to Wellington or Auckland on the North Island. Kirk’s company was one of these.
	The Ramsays knew people that were killed in the 2011 earthquake.

	News reports showed that one school was located where the highest ground acceleration (shaking) was felt. Pupils were evacuated onto fields, which then flooded from liquefaction.
	In the hours after the 2011 earthquake, Kirk and Wilma could not contact each other, nor could they contact Finn’s preschool. Wilma had to walk home across the city as the roads were damaged.

	There were thousands of aftershocks after each earthquake. People felt very vulnerable to these and there were some very strong aftershocks in June and December 2011
	The December 2011 aftershock caused further damage to homes. The Ramseys ran into the street. Many neighbours were on tears.


Use the information on pages 38–41 of the Student Book to produce your own annotated map or maps of New Zealand that show some of the interesting geographical features, as well as some of the forces at work under the surface. Can you explain why New Zealand has such dramatic landscapes? You could lay maps one on top of the other, fastened on the left hand side, to create a paper Geographical Information System (GIS).
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Use the images and colour versions of these maps from page 40–41 of the Student Book to examine the pattern of earthquakes and volcanic activity in New Zealand. Use the ‘questions to consider’ to guide your thinking.
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Describe the pattern of earthquakes and aftershocks around Christchurch. How might this affect the recovery strategy? Use the information on 
pages 44–49 of the Student Book to guide you.


Use the framework below to record key information to assist you in your investigation.

Use the live GIS map at: http://maps.cera.govt.nz/html5/?viewer=public to explore the scale of the red zone. Annotate this map to show your 
outline plans.

The Canterbury Earthquake Recovery Authority has classified 630 hectares of land in and around Christchurch as unsafe for building and habitation after the extensive liquefaction that occurred. This residential ‘red zone’ contains over 7300 homes that were bought by the government to be demolished. The fear is that another earthquake will cause further liquefaction and destroy any homes that could have been rebuilt. The decisions about the future of this vast area are yet to be decided...

When considering your own plans for this area, it is important to take into account a range of views of the people involved (stakeholders). Ideas already submitted have been put into a word cloud below to see common themes. Use these to help generate your own ideas. Many ideas have been categorised, so use these to support and develop your thinking.


Categories:

	Event space
	Gardeners
	Memorial
	Children and families
	Recreation
	Community spaces

	Forest
	Hedge maze
	Health and fitness
	Pets
	Economic
	Education

	Camping
	Environment
	Multi sport complex
	Heritage gardens
	Arts and culture
	Business and commercial
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What happened in the 2010 earthquake?





What happened in the 2011 earthquake?





What were the social, economic and environmental effects of the earthquakes?





Where is Christchurch located?





Why does Christchurch suffer from earthquakes?
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