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Earthquakes!

Aim

By the end of this self-directed exercise you should have:

· Some basic ArcView skills

· A model ArcView lesson on earthquakes that you can adapt for KS 3, 4 or 5

· Some understanding of how interactive mapping with GIS can support student learning of thematic content (i.e. plate tectonics) and cartographic representation

Some basic instructions

All clicks are single click unless noted as double click.

Make active = focus the computer's attention on a theme by clicking once directly on the name of a theme, so it looks "raised" in the list.

Turn on/off = click once in the small box to the left of the theme name, making a tick in the box appear (or disappear), so the theme displays (or does not display) in the map.

Follow the steps

1.

Start ArcView.

Choose  ‘Open an existing project’

Navigate to the CD drive in the ‘drives’ window

Follow this path:

\lessons\lsnquake\lsnquake.apr 

2.

View 1 will open.

Consult with the other members of the group (if you wish) and identify up to 10 areas that you think have lots of earthquakes. Use the GRAPHIC TOOL DOT [image: image17.png]<
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 (right end of TOOL BAR) to place dots on the 10 areas which you believe are the areas of strongest earthquake activity.

(To move dots, use the GRAPHIC SELECT TOOL [image: image2.bmp], near the left end of TOOL BAR. Click and hold on a dot and drag to a new site.  It can be tricky – patience!).

Open VIEW 2. (From WINDOW menu, choose LSNQUAKE.APR to access the

PROJECT window.  Make sure the VIEWS BUTTON is highlighted [image: image3.png]


. 

Double click VIEW 2. VIEW 2 contains oceans, countries, elevation (or depth), earthquakes, and cities.

3.

Turn on (tick the box) the QUAKES theme. Make active (click the theme name to make it ‘raised’) the COUNTRIES theme. Click on the IDENTIFY TOOL [image: image4.png]


 (left end of TOOL BAR). Identify countries that have high earthquake activity by clicking them. Close the IDENTIFY window.

4.

Make active the WORLD CITIES theme, then turn it on. Click the TABLE BUTTON [image: image5.png]


 (middle of BUTTON BAR). Click on the field name POPULATION, so the field name darkens. Click on the SORT DESCENDING BUTTON [image: image6.png]


 (near the right end of the BUTTON BAR). How many cities are over 10,000,000 population?  Minimise the table window.

5.

Turn off the WORLD CITIES theme. Turn on and make active the TOP 10 CITIES theme. Which of these ten most populous cities are near large numbers of earthquakes? (Use the identify tool).

6.

Turn off the TOP 10 CITIES theme. Turn on the ELEVATION theme. Is there any elevation pattern noticeable where there are large numbers of earthquakes?

7.

Turn on the PLATE LINE theme. Is there a relationship between these plate boundaries and the pattern of earthquakes?

8.

Make active the QUAKES theme. Click the TABLE BUTTON (middle of BUTTON

BAR). Scroll right to see the MAGNITUDE column. Click the field name so it turns dark grey. Click the SORT DESCENDING BUTTON (right end of BUTTON BAR). Scroll down to find the last quake of 7.0 magnitude or higher. Click on this quake to select it (it turns yellow). Hold the SHIFT key on the keyboard, then click, click again and drag up to the first quake of magnitude 7.0 or higher, selecting (they turn yellow) the biggest ones (this manoeuvre can take a little practice – persevere!). How many quakes are magnitude 7.0 or higher?  (Find the answer by looking in the small windows top left of the table).

9.

Unselect (so they are no longer yellow) the quakes (click the UNSELECT BUTTON [image: image7.png]


 near the right end of the BUTTON BAR). Close the QUAKES table. In VIEW 2, make active the QUAKES theme. Copy and paste this theme (EDIT menu, COPY THEME; EDIT menu, PASTE), and move the new QUAKES theme (click and hold on the name and drag downwards) next to the original. Turn off one of the two QUAKES themes.

10.

For the QUAKES THEME that is "on," create a new theme definition (THEME menu, choose PROPERTIES, click the DEFINITION BUTTON at top left, click the QUERY BUILDER hammer-and-question BUTTON [image: image8.png]


). Compose the definition "magnitude > 6.9" (in the FIELD box, double click "MAGNITUDE"; click the ">" symbol; use the keyboard to type "6.9"). 

Click OK. Change the theme name (top of the THEME PROPERTIES window) to "BIG QUAKES". Click OK again.
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11.

Use the LEGEND EDITOR to make the BIG QUAKES symbol a 10-point symbol.  (Double click the BIG QUAKES theme name. Double click the dot symbol. At the bottom of the MARKER PALETTE, click the SIZE pull-down menu and choose 10. Close the MARKER PALETTE. Click APPLY. Close the LEGEND EDITOR.) Where are the biggest quakes happening? Open VIEW 1. How good were your guesses?

If you’ve done all of the above, you’ve done very well indeed in the time available.  Now let’s go for some ‘gifted and talented’ GIS!

12.
Let's look at a much bigger earthquake file (nearly 10 000 earthquakes!). Turn off 'BIG QUAKES' and 'QUAKES'.  Add a new theme to the view by using [image: image10.png]


 and navigate to:  GIS\voyager\ special\data\data\geo\world\

(Note:  there may be a slight difference to this path – depending on the version of ArcVoyager that you have)

13.

Choose 'quak7093.shp'.  In the View, make sure this theme is active. Double click the theme name and in the legend editor change the legend type from ‘single symbol’ to ‘graduated color’ and then enter the classification field as ‘magnitude’.  Click ‘apply’.  

[image: image11.png]Legend Editor

Theme: [Quek7093shp =] | Load.
Legend Type: [Graduted Color Save.
Default
Classification Field: [EXTTTEEMMMN -]  Clossify.
Normalize by: [<None> I
Symbol | Value Label |
447 447 =
47-55 47-55 |
5561 5561 |
61-67 61-67 |
67-62 67-62 |

+| x|

Color Rarnps

Advanced

| @8y

Red monochromatic:

Statistics... |

|__Appty





The Earthquake map should now show symbols with a colour ramp proportional to magnitude.  Good eh?  Now let's change symbol size.  In the legend editor substitute graduated symbol.  You can also combine the two by (for example) clicking the largest symbol then selecting the paintbrush icon [image: image12.png]


.   Experiment to find what you think is the most effective representation.  You can also alter the number of classes of earthquake size by using the ‘classify’ button [image: image13.png]Classify.



 and then selecting a different number.  You can also experiment with altering the type of classification and the degree of number rounding.
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14.


Explore patterns in earthquake depth in the same way.  Are the deepest earthquakes in the same places as those with the greatest magnitude?

15.


Let’s investigate the number of earthquake epicentres that are within a certain distance of the plate boundaries. Ensure that the View 2 window is active (the bar at the top of its window should be blue).  Go to the View drop down menu and select ‘Properties’.  Note the map distance units.  Choose either kilometres or miles.  Click OK.  

Make sure 'quak7093.shp' is the active theme in View 2.  Pull down the Theme menu and choose ‘Select by Theme’.  In the selected features of window choose 'plate line' and in the Select features of active themes window choose 'are within distance of'.  Select an appropriate value for 'selection distance' (you could try 100 miles).  Choose 'new set'.  The earthquakes that are within the distance you chose of the plate lines are highlighted in yellow.  Open the table by using [image: image15.png]


 on the button bar and look at the small window top right to find out how many there are. 

16.


Now add two new themes to the view using [image: image16.png]


.  Navigate to 
GIS\voyager\ special\data\data\geo\world\

Choose 'plat_pol.shp'  and 'volcano.shp' and add these to the View.  

17.

Now let's experiment with changing the map projection. First, select the themes you want 'on' and arrange their order on the left of the map so that they are arranged one on top of the other in the most suitable way.  From the View drop down menu choose Properties and click the Projection button.  Experiment with several different map projections by scrolling down within the projection type window.  Click OK and then OK again in the View properties window. 

18.

To see a ‘view of the world from space’, centred on the UK, click the ‘Custom’ radio button and select from the drop down menu an orthographic projection of the world, entering the value of 0 (i.e. the Prime Meridian) in the central meridian window and 54 (i.e. approx. latitude of Leeds) in the reference latitude window.  Click OK and then OK again in the View properties window. 

19.

Now examine the 'Pacific Ring of Fire' by repeating the steps in the previous paragraph and centering the projection on appropriate values of longitude and latitude.  (Hint: degrees west and south are shown as minus numbers)

Reflection

You have here an outline lesson pitched somewhere between your level of understanding and that of school students.  How would you adapt this for, say, KS3?

How would you consolidate learning at key points, perhaps using conventional materials?

How would a data projector support teaching and learning in this lesson?

Can you identify at this early stage some key issues of progression and differentiation in teaching with GIS?

How confident do you feel that, with a little practice, you could teach this lesson?

Patrick Wiegand

21 October 2004
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