Restless Earth preparation lesson
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Teachers Notes: About the Restless Earth Workshop
The British Cartographic Society (BCS) has designed a Workshop to demonstrate the importance of maps and good map design in supporting disaster recovery activities. We have consulted with teaching staff and have designed the Workshop to support both Edexcel and AQA Physical Geography modules entitled The Restless Earth, specifically the following key ideas:

· Earthquakes occur at constructive, destructive and conservative plate margins 
· Features of earthquakes – epicentre, focus, shock waves.
· The effects of earthquakes and responses to them 

· Primary and secondary effects; immediate and long term responses.
· Tsunamis are a specific secondary effect and can have devastating effects in coastal areas 

· A case study of a tsunami – its cause, effects and responses. 

The Workshop has been designed as an interactive exercise that encourages students to study the aftermath of a major earthquake and how disaster response organisations react. There is a need for a detailed map of the affected area to be used by a variety of organisations, each of which will require different information to be shown. Students are assigned to different roles and will need to work collaboratively in order to arrive at a consensus in their final product.

Currently, the Workshop looks at the earthquake and tsunami in eastern Japan that occurred in March 2011, with the exercise based in and around the city of Sendai. Students are provided with a range of source maps, many of which only have text in Japanese, which they can use to extract the necessary information. They are also provided with a laptop to access Internet resources to supplement the information on the mapping. Finally they are given two outline maps on which to add their information – they can use one or both, it is their job as a team to decide this.
The Workshop runs for 2 hours, at the end of which we ask each group to explain to a BCS co-ordinator what they have done, the sources they have used and what were the major factors that influenced their final product. The BCS co-ordinator will offer a constructive critique of the product and if time permits we will collectively identify a ‘winner’ from the finished products.

Students, therefore, should able to demonstrate the importance of maps and good map design in supporting disaster recovery activities thus achieving the aim of the workshop.

Preparation lesson before the workshop
We have included a PowerPoint demonstration and it would be very useful if you could run through this with the students who will be attending just before the workshop. Speaker notes are included, although the main aim of the PowerPoint presentation is to refamiliarise the students with the Sendai earthquake and reinforce the magnitude of damage and disruption. There are 16 slides and it is anticipated that this preparation lesson should take you no more than xx minutes. 
In addition to the PowerPoint presentation you may wish to include some of the following facts and figures about the Tohoku-Oki earthquake and tsunami:

· The horizontal slippage underwater was 50m over an area of 100s of sq kms. 

· There was a vertical rebound of up to 24m offshore. 

· The tsunami was moving at 800 Kms/Hr, about the sae speed as a Jumbo Jet at cruising altitude.
· When it hit Sendai the tsunami was the height of a 3-storey building. 

· 6 million people were directly exposed to the effects, with 20,000 deaths. The vast majority of these were directly form the tsunami – with evidence suggesting that if you could get to the fourth storey of a building you would be okay, anything below that and you were in danger. Contrast this with the Haiti earthquake where 1 million people were exposed and 230,000 died; draws the distinction between effects in rich and poor areas, where education and infrastructure can make a huge difference. Japan has a policy of ‘vertical evacuation’, i.e. get to high ground or high building 

· The following day there was an aftershock measuring 7.9 on the Richter scale, just 50 miles from Tokyo. Ordinarily this magnitude would be world news, with Tokyo a city of 20 million people exposed, but there was very little damage and only 3 deaths! This is testament to the precautions and construction. 

· The magnitude of the earthquake was 9.1, making it the 5th largest in recorded history. The size took experts by surprise and is by far the largest recorded in the region. 

· The problem at the Fukushima Nuclear Plant was not caused directly by the reactors or the cooling system being deficient. The issue was the power supply. On receipt of a tsunami warning, all electricity is automatically cut off to reduce risk of fires. Major installations such as hospitals and power plants have a back up supply. Unfortunately the Fukushima Plant placed too much faith in their tsunami sea wall (designed for a 6m wave, hit by a 12m wave) and located the back up power facility at ground level. This was then swamped by the tsunami, which resulted in the cooling failing, resulting in reactor meltdown. Had the back up power been located 15m above ground there would have been no problem at Fukushima.
· As a result of the earthquake and rebound, Honshu island is now 3m wider! (Taken from precise GPS measurements). 

It would also be very useful if you could show the video clip at the following website, which shows the initial tremor from the earthquake and then the tsunami inundating the city of Sendai. The first 2 minutes are the most useful although the entire clip takes xx minutes to play:

www.flixxy.com/japanese-tsunami-viewed-from-a-car.htm
In addition the following websites provide useful additional information or illustrations of the damage and devastation and you may wish to highlight them or encourage your students to visit them before the workshop:
http://en.wikipedia.org/wiki/2011_T%C5%8Dhoku_earthquake_and_tsunami
 

http://www.webcitation.org/mainframe.php
 

http://www.youtube.com/watch?v=NW7vENdDu1o&NR=1
 

http://wwwsoc.nii.ac.jp/tga/disaster/articles/e-contents9.html
 

http://wwwsoc.nii.ac.jp/tga/disaster/articles/e-contents2.html
 

http://www.voanews.com/english/news/Sendai-Struggles-to-Hang-On-After-Quake-Tsunami-117953989.html
 

http://www.cnbc.com/id/42057306/Dispatches_from_Sendai_Japan
 

http://www.universetoday.com/84042/satellite-photos-before-and-after-of-japans-earthquake-tsunami/
 

http://en.wikipedia.org/wiki/Fukushima_Daiichi_nuclear_disaster
 

http://en.wikipedia.org/wiki/File:NIT_Combined_Flights_Ground_Measurements_30Mar_03Apr2011_results.jpg
http://www.nytimes.com/interactive/2011/03/13/world/asia/satellite-photos-japan-before-and-after-tsunami.html?hp
Further notes about roles at the workshop
As previously indicated the actual workshop should take some 2 hours in total and it involves students taking on a variety of roles that require them to join the various Disaster Response teams. These roles include:
· Military

· Search and Rescue

· Medical
· Humanitarian

· Coordination

Details about each role are described in a separate document called “Restless Earth Workshop Role Descriptions”. Again it would be helpful if you could share this information with your students before the workshop so that they can be informed about what each role might entail on the day and therefore enable them to pre-select the role that they would prefer to take on for the event.
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