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Background:
ArcGIS Online is an online GIS product developed by Esri. The software and any
associated work that is produced are hosted online, meaning that there is no installation
requirement, nor are you required to ensure the machines that you use contain sufficient
storage capacity to save your work. Instead, users are simply required to open an internet
browser and navigate to www.arcgis.com where they will be able to create maps and save
them online.
This tutorial uses ArcGIS Online along with data freely provided by The US Geological
Society (USGS) to produce an interactive map showing recent earthquake activity. The data
made available by USGS is regularly updated to reflect earthquake activity in the past 7 days.
By adding a volcanoes layer and a tectonic boundaries layer, students can use the map that
they have created to explore the connection between the location of earthquake instances,
location of volcanoes and location of plate tectonic boundaries.
This tutorial can be completed with a user, publisher or administrator role.
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Live Earthquakes Map Tutorial – Student Activities
In this tutorial, you will download recent earthquake data and then use a GIS (Geographical
Information System) to create an interactive map showing the data that you have downloaded.
For this tutorial, the GIS used is hosted online, so you will be working within an internet
browser.
Part A: Downloading data
In this section, you will download data that you will use to create a map later in the tutorial. It
is important that you remember where on your computer you save the data, as you will need
to know this when you create your map.
1. Using the internet, go to the following US Geological Society (USGS) web page:
http://earthquake.usgs.gov/earthquakes/feed/v1.0/csv.php.
2. Click the “M2.5+ Earthquakes” link under the “Past 7 Days” section on the right hand
side. You will be presented with options to “Open”, “Save” or “Save As”. Click “Save
as” and save the file to your machine.

3. Go to the file that you have just saved to your machine.
4. The file is a CSV file, which is a file containing data in a plain text format with each field
being separated by a specific character, such as a comma. You can view the data it
contains using Microsoft Excel. Double click the file to open it in Microsoft Excel.
5. Examine the data. You should see that the file contains records of earthquakes of a
magnitude of 2.5 or higher that have occurred in the past 7 days.
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Part B: Creating the Earthquakes Layer
In this section, you will open the GIS and create a new layer from the data that you have
downloaded.
1. Open your internet browser, go to www.arcgis.com and sign in with a Global Account
that is associated with your ArcGIS Online for Schools account, using the “SIGN IN”
button in the top right-hand corner.

2. Click the “MAP” link on menu along the top of the page to launch a new map.

3. Drag and drop the earthquakes CSV file that you have saved to your computer onto
the map and you should see points appear, similarly to the screenshot shown below.
Each point represents an earthquake that has occurred in the last 7 days.
If you receive the error below, it is because the CSV file contains more than 1000
records. There are many other ways to get your data into your web map which allow
you to publish over 1000 features. For this tutorial, click “OK”.

Your webmap should look similar to the screenshot below:
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4. You will notice that a new item has been created in the Contents window on the left
hand side. Untick and then retick the tickbox to turn this layer on and off.

5. To show what this new layer that we have created represents, we will give the layer
an appropriate name. Click the arrow that appears next to the item in the Contents
window and select “Rename”. Type “Earthquakes” and click “OK” to apply the changes.
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6. Click a point on the map and you will see a pop up box appear. This pop-up box will
contain more information about the earthquake that you have clicked, such as the time
and magnitude of the earthquake and a description of the earthquake’s location. This
information is taken from the CSV file that you referenced when creating this layer.

7. You can configure the pop up so that only the fields that you want to display are shown
in the pop-up when you click on an earthquake. For instance, you might decide that
there is no need to display latitude and longitude as this information is demonstrated
by the location of the point on the map.
To configure the pop up click the arrow
that appears next to the layer in the
Contents window on the left hand side of the map and then click “Configure Pop-up”.
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When the “Pop-up Properties” appear, click “Configure Attributes”, uncheck the fields
that you don’t want to display in the pop-up, click “OK” and then click “SAVE POP-UP”.

8. Save the map by clicking the “Save” button on the top menu.You will need to give the
map a suitable title as well as tags (keywords) so that the map can be found in
searches. An example of a tag that you could use is, “Earthquake”.
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Part C: Changing the Earthquake Symbols
In this section, you will change the symbols on the map so to extract more information. Here
you will changes the symbols so that the size of the point on the map represents the magnitude
of the earthquake.
1. Go back to the map that you created in Part A and click the small arrow
that
appears next to your Earthquakes layer in the Contents window and click “Change
Symbols”.

2. Because you would like the size of the point to increase based on the underlying data
that we used to create the layer, select “Size” from the “Use” drop down menu.

3. Because you would like the size of the symbol to represent the magnitude of the
earthquake, select “mag” from the “To show” drop down menu. This is a field contained
by the CSV data that we used to create this layer.

4. Accept the default settings for the options “By” and “With”.
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5. Click “APPLY”. You should see that the symbols on the map change. The larger the
point on the map, the larger the magnitude of the earthquake.

6. So that we can notice the difference between these symbols more easily, you can
increase the size of the largest symbol. Click “SYMBOLS” then “Change All Symbols”
to open the “Change Symbol” box. Change the “End Size” to 70 px and click “APPLY”.

7. Change the symbols that you’re using to represent the points on the map to something
more appropriate. Still in the “Change Symbol” box, select an appropriate symbol to
use and click “APPLY”. More symbols are available if you select a different category
from the drop down menu that appears. You may need to edit the start and end size
depending on the symbol that you choose.
8. When you are happy with the symbols that you have chosen, click “DONE” then
“DONE CHANGING SYMBOLS”.
9. Save the map.
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Part D: Adding the Volcanoes layer
GIS can be used to show many different kinds of data on one map. This is done using layers.
To compare the layer that you have created to other data, you can add in more layers from
other CSV files for example, or from other sources. In this section, you will add in data already
published to ArcGIS Online.
1. Click on “Add” and then “Search for Layers”. This will allow you to search all content
from different sources.
2. In the “Find” field, type “world volcanoes”.

3. Click the drop down arrow for the “In” field and take a look at the different options to
search in.
4. Select “ArcGIS Online” and uncheck “Within map area”.
5. Click “Go” and a list of layers related to your search should be returned.
For this tutorial, we are going
“EsriUKEducation_Tutorial”.

to work

with

“Volcanoes

of

the

World”

by

6. Click “Add” to the right of the layer:

7. When the layer has added, click “DONE ADDING LAYERS”.
8. Save the map.

Your webmap should look similar to this:
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Part E: Adding the Tectonic Boundaries layer
Run through the same steps that you did for Part D but this time, search for “plate tectonics”.
1. Type “tectonic plates” in the “Find” box, uncheck “within map area” and click the “GO”
button.

2. You will be presented with a list of results. For this tutorial, use the “Earth’s Tectonic
Plates” layer provided by Esri Canada’s Education team (ESRICanadaEd). Click “Add”
to add it to the map.

3. Click the “DONE ADDING LAYERS” button. You will see that a new layer has been
added to your Contents window: “Earth's Tectonic Plates”. Now you can compare the
geographic locations of earthquakes and volcanoes to the geographic locations of
plate tectonics boundaries.
4. Save the map.

Your webmap should look similar to this:
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Part F: Exploring the map with Earth’s surface
From the map you’ve created, you can view the locations of earthquakes in comparison to
volcanoes and plate tectonics. In this section you will explore the map in more detail,
examining the Earth’s surface along with the layers that you have added to the map.
1. To allow us to better understand the floor of the seabed, you can change the basemap
that you are using. A basemap is the map that will display underneath any layers that
you add to the map. It helps you to understand the location of data that you have
added. Click “Basemap” and select “Oceans”.

2. To better understand the floor of the seabed and examine its interaction with the
earthquakes, volcanoes and tectonic plates, we can create an application. This will
allow us to easily produce profiles of the Earth’s surface:
a. Save the map

b. Click “Share” and choose to either share the map with everyone or just with your
school by ticking the appropriate box. This allows for other people to be able to
view your map. If you are asked if you would like to update sharing, accept by
clicking the “UPDATE SHARING” button.

c. Click the “MAKE A WEB APPLICATION” button.
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d. Choose to publish the “Elevations Profile” application.

e. Enter a Title, Tags (keywords) and Summary and click “SAVE & PUBLISH”.

f.

A box will pop up explaining that you need to share and configure your application.
Click the link, “go to the item now”.
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g. You will be taken to the application item details. Click “SHARE” and change the
settings so that the application is shared either with everyone or just your school.
This allows for other people to be able to view your application.

h. Click “OPEN”> “View Application”

i.

Click “Measure” in the top right hand corner and select the “Distance” tool.
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j.

Using the Distance Measure tool, draw a line on the map across some
earthquakes, volcanoes and/or plate tectonics. Left click once to add a point, then
double click to finish the line. A profile of the Earth’s surface will display in the box
below the map. In the Esri UK Education Team, we have found that this works
better in Google Chrome or Mozilla Firefox than it does in Internet Explorer.

You have now completed “Earthquakes and Volcanoes Map Tutorial using Secondary Data”.
Having completed the exercises you should now be more familiar with how GIS can be used
to display geographic data with appropriate symbols and layers. This allows the user to easily
interpret data and also explore the interaction between different geographical features.
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