Google Earth 5: Functionality, Capabilities, Case Studies and Geosciences Resources

Google Earth is FREE visualization software for examining earth surface and ocean basin features as well as content generated by private companies, government agencies and even everyday users (including you!). Moreover, with its widespread availability and user-friendly interface, educators at all levels and across geosciences disciplines have designed exercises utilizing the program. In addition, science researchers have also begun to take advantage of the no-cost imagery and Global Positioning System linkages to support research endeavors around the world as well as in their local environment. Today’s workshop will introduce the software’s basic functionality, present examples of its applications in geosciences education and exemplify its incorporation into geosciences research. 

Part 1: Software Functionality
After downloading and installing Google Earth 5.0, start the program. Notice the program layout. The layout can be divided into five areas described in the following sections. 

Image Display Window
The primary area of the software is the image display section. Here images of varying spatial resolutions (i.e. pixel sizes) and datedness have been mosaiced together to cover the entire planet. In the upper-right corner, you will see the navigation controls (note: you may need to move your cursor to the area to make the features visible). The first control orients the display to the north. Double-clicking the N on the control re-orients to North as up…very useful. The second control allows you to pan.  Note as you pan the geographic coordinate changes in the bottom center of the display area. The third control is a zoom slider. Note that as you move in and out of the image, your eye altitude changes and is displayed in the lower right corner.  A scale bar is also available in the lower left and changes based on your position above the surface. 

The second program area is the menu bar including the row of icons directly above the image display. In this area of the software you will find the usual commands associated with most Windows based software. I will highlight several program areas and commands that may be useful to you in teaching. 


File
Under file – save notice that you can save places identified in the program, my places folders created or imported in the software as well sections of images in the display area. 

Under file – email you can e-mail placemarks and views to students, friends, and families.

You are also able to print information in the image display or directions menu.

Edit
Edit menu commands are linked to operations that can be performed on objects in the third area, the Places section of the software (middle left beneath Search). This area is the most frequently utilized section in current educational applications.
	
	Places area 
The Places area enables users to collect and organize as well as import kml (Keyhole Markup Language) and kmz (zipped kml files) files for examination in the image display section of the software. KML files are collections of geographic positions (e.g. points, lines, polygons), representative icons and descriptions produced by software users and personally constructed if desired. The files are interchangeable with Google Maps and provide a useful structure to save geographic locations and information for student use as well as sharing. Additionally, their creation is very simple, just right-click the My Places icon in the Places menu or click the placemark/image icons above the display area. I will lead you through several examples of construction and importation. Locations for use in the files can be input via geographic coordinates (lat./long), searches or visual selection. 

Once created, placemarks and/or images and shapes can be used as waypoints to create animated tours. You simply click the camera icon above the display area, press the record button in the lower left of the view area and select your placemarks in a desired sequence. After completing the tour, press the record button again to stop the tour. Note the microphone icon – you can record narration and/or music if desired. You can save the tour into the My Places folder for classroom use. 

View
The view menu controls content and toolbars visible in the display area. Here you can hide unwanted objects as well as control several visible data layers and switch the image display area to Sky – for a tour of the universe. The surface of Mars can also be explored by pressing the planet icon above the image window. Note: some view functions are also controlled by the icons above the display area. Another interesting view layer to display is historical imagery. When selected, a slider appears in the upper left and enables you to examine past imagery for selected surface areas. 

Tools 
Several interesting features exist in the tool section. You can open a web browser below the map area, add a rule to measure distances of lines or paths (series of lines).  You can also import GPS data or even more impressively, connect a supported GPS unit and display positions in real-time. There is even a flight simulator interface to practice your flying skills….be careful!

Under options, you can adjust program settings for your computer and desired use. Coordinate systems, elevation units, terrain representation and vertical exaggeration can be modified in the 3D tab. Touring settings are modified under the touring tab and image navigation under the navigation tab. The general tab controls basic features like language settings and e-mail connectivity. 

 Add
The add command enables users to create place features as described previously.

Help
The help section contains the usual program aids.  Tutorials, help centers and program information are included in this menu area.  
  
The fourth area of the program is self-explanatory, the Search section. Here you can search Google’s database for geographic locations, features, businesses as well as generate directions between any locations in the database. Once a search is submitted, probable matches are displayed under the search box and a cross hair icon is placed in the image window.

The final section of the software is the Layers section in the lower left. This area allows users to select and display an incredible variety of geographic databases, including many types of science related content. You will have time to explore these databases however I want to highlight several sections. The first dataset that is visually impressive and also useful in geosciences instruction in the terrain model. By activating this layer, imagery is draped over a digital elevation model (DEM) thereby modeling topographic and terrain differences on the earth’s surface, including the ocean basins. Press and hold the mouse wheel to change perspective and view terrain differences.  If you don’t have a mouse wheel, press and hold the down arrow in the N navigation control and move the mouse up and down to change perspective. Another neat resource is the volcano and earthquake dataset in the Gallery folder.   Click the displayed icons to read content associated with the feature or event. 

You have now been introduced to the basics of Google Earth!  Spend the next 30 to 45 minutes exploring the software, database and imagery content, and creating your own content (e.g. placemarks and movies) before we come back together and conclude Phase 1 with a show and tell. 
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