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The Microsoft TerraServer stores aerial and satellite images of the earth in a database that is available to the public via the internet.  It is the world’s largest public repository of high-resolution aerial, satellite, and topographic data (Barclay, et al., 1999).  The TerraServer has five terabytes of uncompressed satellite and aerial images of urban area. How much is a “five terabytes”?  The SOVINFORMSPUTNIK SPIN-2 (Russian satellite) imagery covers Rome, Athens, Hong Kong, New York, Seattle, Chicago, and many other cities.  The USGS data is seven times larger.  TerraServer has more data in it than all the HTML pages on the internet.  If printed in a paper atlas, with 500 pages per volume, the information would fill a collection of 2,000 volumes.  On top of that, it grows by 10,000 pages each month!  This data is a world asset that will likely change the way geography is taught in schools, the way maps are published, and the way we think about our planet (Barclay, et al., 1998).


TerraServer is designed to be interesting to “almost everyone, everywhere, be offensive to no one, and be relatively inexpensive to build and operate,” (Barclay, et al., 1998).  The TerraServer can be accessed from any web browser, so in all reality, if you can connect to the internet, you can connect to this database.  What makes this application interesting to us is that it is so easy to use, even a student in middle school can use it!

To locate TerraServer, enter this address into your internet browser’s location bar:

http://www.terraserver.microsoft.com
How to Navigate TerraServer
(This information can be found on-line at http://terraserver.microsoft.com/terra_how.asp)
Getting around TerraServer is very easy.  Across the top of all TerraServer Web pages are three links:  Find a Place, About TerraServer, and Famous Places.  Use these links to begin a new search, find out about the technology behind TerraServer, and browse the list of famous and interesting places in TerraServer.


There are four ways to search for imagery – (1) enter a specific name, (2) use TerraServer’s “Advanced Find” search feature, (3) click on the world coverage map, or (4) locate your place of interest by using TerraServer’s list of Famous Places.  Here is the page you will see when you enter the TerraServer website:
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1 Find a Specific Place


The TerraServer home page is the primary way to locate imagery.  You can search for a named place by entering the name in the Find a Specific Place box and clicking “Go”.  Place names must be typed in as City, State, Country.  The comma is extremely important!  You do not have to enter all three fields, however.  You can just enter the city or state or country name.  For example, if you enter Indiana and click “Go”, you will get a listing of all areas covered by TerraServer in Indiana.  To make your search easier, you should be as specific as possible.

2 Advanced Find
The left side of the Advanced Find page is used to enter a precise name search.  Here you can enter place names that may contain commas.  You can also reduce the search to particular types of places – such as airports – by selecting from the “Place Type” list.  For example, if you enter Ohio into the “State or Province” field and pick “Airport/Railroad Station” from the Place Type list, you would be given a list of all airports and railroad stations in TerraServer’s database located in Ohio.

On the right side of the Advanced Find page are the latitude and longitude entry areas.  If you know the latitude and longitude in degrees, minutes, and seconds, use the top entry area.  If you know the location of a place in decimal degrees, use the bottom entry area.  Note that negative longitude identifies the western hemisphere, and negative latitude identifies the southern hemisphere.  To find latitude and longitude for a particular area, go to this website:  http://www.mapblast.com and enter a street address.  MapBlast will return latitude and longitude coordinates for an area near the given address.  This can make your search incredibly faster.

3 World Coverage Map
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You can navigate to your desired location visually by pointing and clicking at a spot. on the world coverage map located on the right side of the home page. By clicking on the map, you can keep zooming in on a particular area of interest.  The shaded areas on the coverage map identify locations where TerraServer has imagery.  The lighter green color indicates topographical map coverage, while dark green indicates that both topographical maps and USGS aerial photos are available.  The light blue color shows areas which contain imagery from the SPIN-2 website at http://www.terraserver.com.   Dark blue indicates SPIN-2 imagery as well as topographical maps or USGS photos.


4 Famous Places

TerraServer has a collection of some famous and interesting sites.  Click on one of the image icons on the home page, the “Famous Places” word, the “More” box, or the “Famous Places” links at the top of each TerraServer place for a complete list of available famous places.

The “Famous Places” page displays a small image of each famous place, along with its title and location.  To go to the full image, simply click on the small thumb-nail image.  TerraServer also provides a list box to search for famous places by category.  Simply click on the down arrow on the list box, the category of your choice, and the “Go” button to go directly to a page of thumb-nail images for that particular category.  If you are looking for a famous place, and it’s not listed, you can even send in a request!

Navigating the Image Display Screen

(This information can be found on-line at http://terraserver.microsoft.com/terra_how.asp)

TerraServer provides a number of ways to view your image.  When you choose a USGS photo to look at, you will see a panel containing “Style” toggle buttons, resolution range scales, and a locator window.  We will go into more detail on each of these.  The buttons panel is located on the left side of the image display screen:
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Locator Window.  This window allows you to see the topographical and relief map information of the displayed image.  Clicking anywhere in this window moves the image in the display area to that location clicked.
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Image Display Size.  You can change the size of the display  image on the right side of the screen by clicking the “S”, “M”, or “L” buttons. 
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Style Buttons.  The “Style” choices on the left of the buttons panel         provide the capability to toggle between the topographical map, photo image, and relief map views.  Toggling between these choices switches you to the closest available resolution of the style you have toggled to.  If you receive an “Image Not Found” message, it usually indicates that no map or photo is available for that location or resolution.  The “Style” button currently in use will display as white with green text to indicate that it is active.
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Scale Buttons. On the right side of the buttons panel you will find a bar graph which can be used to visually select the resolution of the image in the display area.  Simply position your mouse over the bar graph, watch for the pointer to indicate a prompt to change to a particular resolution and click.  The green area within each style bar indicates the available resolutions of each style.  Again, if you receive an “Image Not Found” message, it indicates that no map or photo is available for that location or resolution.
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Zoom Buttons.  The “Zoom” buttons provide the same functionality as the bar graph.  The “+” button zooms in on the image for more detail, and the  “-“ button zooms out to show more area.  These buttons are disabled when you can no longer zoom in or out.
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Download and Purchase Buttons.  The “Download” button and the logo above the image window on the USGS display page link to the “Acquire USGS Data” page.  To download an image from this page, simply click the “Free Download” button or the image itself to get your personal copy of the image.  You should be forewarned that the image you download will not include scale bars.  At the bottom of the “Acquire USGS Data” page are options to order USGS products of the image in the download display area or to obtain more specific information on the product.  To purchase hardcopy maps or digital files for your computer, select the program icon and click to see a list of USGS dealers.  If you are viewing a photo, you will be linked to dealers who sell photos;  if you are looking at a map, you will be linked to map vendors.
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Image Information.  The “Image Information” button links you to a page that gives interesting details about the image you are looking at.  This page also provides a visual representation of latitude and longitude for the image tile corner points. 
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Other Dates.  Below the control buttons is a list of other imagery for the same location.  Many locations have both a SPIN-2 and an USGS image or several SPIN-2 images.  Click the links below “Other Dates” to see images of the same location from a different date or source. 
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Encarta Online Encyclopedia.  Under the “Other Dates” list, you can find links to Encarta Online Articles about the immediate image and its surrounding areas.  As you navigate, the links will change.  The gold star next to the list entry identifies Encarta Online Deluxe articles that contain premium content available only by subscription.  Click on the prompt below the image display to sign up for a no-obligation, 7-day free trial offer to view Encarta Online Deluxe articles.

Other Miscellaneous Buttons.  You can click directly on an image to zoom into the next level.  Below the image is the map scale in metric and English units.  The green triangles around the image are used for navigating north, south, east, west, and so on.  The logo between the north and northeast buttons identifies the source of the image.  Click on the logo to go to the data provider’s e-commerce page.

Frequently Asked Questions

(This information can be found on-line at http://terraserver.microsoft.com/terra_faq.asp)


This is an abbreviated list of the “frequently asked questions” found on the TerraServer website.  If your question is not listed here, try the address listed above.

Why don’t you have “X” place?


The two contributors of imagery, the United States Geological Survey (USGS) and the Russian Space agency (SOVINFORMSPUTNIK), focused on certain regions for specific purposes.


The USGS, at times working with individual states, is in the process of photographing the entire United States with the goal of complete coverage in 2001.  New aerial photographs need to be digitized, however, before they can be put on TerraServer, and that is a very expensive process.  This often requires a “coordinator” who will fund the digitization of a specific area.


Aerial Images, Inc. (SPIN-2) is the U.S. concern working with the Russian SOVINFORMSPUTNIK which provides satellite imagery.  The initial images originated with the areas of first concern to Russians during the Cold War, hence the specific regions.  SPIN-2 is working to provide comprehensive world coverage over the next few years.  Their next satellite launch is scheduled for the spring of 2000 in which they hope to acquire sizeable portions of the United States, Canada, and Europe.  They are working with other data suppliers to augment their coverage as well.

How do I find a particular street address on TerraServer?


Finding a particular spot on a satellite image can be difficult even for experienced photo interpreters.  Here’s one way to get a good start:


First, search for your address on MapBlast.com using MapBlast’s “Map” locator.  In addition to a map, it will return decimal latitude and longitude values for the address you entered.  They will look like this:

Latitude = 32.689554

Longitude = -111.365894

Enter these values in TerraServer’s “Geo Coordinate Decimal Search” (in Advanced Find) and click the “Go” button. If an image for that neighborhood exists in TerraServer's database, it will be returned immediately. Notice any major landmarks (such as highway interchanges, prominent bends in roads, or distinctive large buildings) which will help orient yourself as you change resolutions and navigate around the image. 

How does latitude and longitude work?

The Geo Coordinate Search form on the Advanced Find Web page is intended to be used by users possessing GPS devices or map products such as Encarta Virtual Globe            which contain latitude and longitude coordinates. Microsoft TerraServer supports            latitude and longitude values expressed as decimal or floating point numbers, as well as            more flexible coordinate expressions such as degrees, minutes, and seconds. 

 
 Latitude values range from -90.0 degrees to 90.0 degrees. Negative values identify the southern hemisphere. Positive values identify the northern hemisphere.             Longitude values range from -180.0 degrees to 180.0 degrees. Negative values identify            the western hemisphere. Positive values identify the eastern hemisphere. 

Why are some of the images mis-aligned or repeated?
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It's a rather long story why image tiles "get out of whack".  The gist of it is that the satellite takes large pieces of film that are then "dissected" into smaller pieces in a            variety of stages between Moscow, North Carolina (SPIN-2), and Microsoft. In the            process of stitching them back together, a great deal of math goes on to remove errors            that occur during the scanning, rotating, and geo-referencing process. If scanning and            geolocation are accurate, then the area where two scenes overlap should overlap such            that it looks as if it came from the same image. But if there are scanning or geolocation            differences in either frame, our tiling process will incorrectly match pixels from two            scenes -- visually ending up with mis-alignments. 

 
A repeating image usually indicates that a data file from the source is corrupt and that the pixels are bad. It's kind of like getting back a roll of film and the last couple of            pictures at the end of the roll are messed up. The staff at TerraServer are working to better  understand the exact cause and ways to resolve this problem.

What are the blocks of white in some of the images?


What you are seeing is the end of a satellite photograph.  Unfortunately, there are no additional photographs to finish that area at this time.  TerraServer is continually working to add and update images as they are received from the USGS and SPIN-2.

What rights do I have to the photos?  Can I print them, distribute them, or use them as a background?

This depends on whether the image originates with USGS or SPIN-2. 

USGS Images: Images from the USGS are free for download and distribution.            Additionally, you are able to order maps or images from the USGS for a modest fee. In            order to download an image or purchase USGS products, click the “Download” button on            the image display page or visit the USGS Web site for more information. 

SPIN-2 Images: Images from SPIN-2 require a modest fee and require a license for use.            If you would like to use a SPIN-2 image, please contact support@terraserver.com to            inform them of your intent. To order SPIN-2 images, click the Purchase button on the            image display page. SPIN-2 images are for personal use but not for distribution. Please            contact SPIN-2 for any additional information. 

Do I need to be concerned about privacy?

The TerraServer Web site is not able to offer resolution to the degree of seeing            individuals. Therefore, the photographs you download will not include images of people,            only the general topography. Also, TerraServer does not offer live data. With these two            restrictions, we believe TerraServer still provides valuable geographic information            without infringing on the privacy of any individual.

ENVISION Spring Workshop Introductory Lessons

Exercise 1:  “Find a Specific Place”  -- Ross-Ade Stadium

1. Type  “West Lafayette, IN” in Find a Specific Place box.

2. Click on available image link for USGS aerial photograph.

3. Can you see the stadium?  Click somewhere in the upper right-hand corner of the image.

4. You should be able to see the football field.  If you can’t see it, increase the image size by clicking on the “M” or “L” button.

5. Click on the stadium to zoom in.  You can keep doing this until you can read “PURDUE” in the seats and see parked cars!

Exercise 2:  Using “Advanced Search” with Name of Place

1. Type “Purdue University” in place name box.

2. Enter “IN” in state box.

3. Enter “USA” in country box.

4. You can leave the box marked “Any” as it is.

5. Click “Go!”.

6. Follow same procedure to find stadium as Exercise 1.

Exercise 3:  Using “Advanced Search” with Latitude and Longitude

1. Go to http://www.mapblast.com
2. Input “1 Ross Ade Drive” as address.

3. MapBlast.com will return values for latitude and longitude.

4. Return to http://terraserver.microsoft.com
5. Click “Advanced Find”.

6. Enter values for latitude and longitude in proper boxes.  Make sure to use the boxes for decimal values.

7. Find Ross-Ade stadium through the same procedure we have used thus far.

Exercise 4:  Using the World Coverage Map

1. This is somewhat difficult to get to where you want to go!

2. Click on the United States near Indiana.

3. Keep clicking on Indiana.

4. West Lafayette is in west-central Indiana.  Keep clicking in the green box.

5. When you get close enough, you may get either a topographical map or an aerial photo.  For this demonstration, switch to photo mode.  

6. If you get an error message that says there is no photo, back up to the Indiana map, and make sure you click on the dark green box.

7. Above the photo is a descriptor of where the map is relative to nearby towns.

8. Use the green arrows at the side of the photo to move around until you find West Lafayette (it might be helpful to increase the image size).

9. Find the stadium as before.

10. You can see how difficult this is for someone unfamiliar with the area.

Exercise 5:  Relief Maps

1. Use “Find a Specific Place Box” to find West Lafayette, IN.

2. Increase image size to “L”.

3. Click “Relief” button.

4. The large body of water you see is the southern tip of Lake Michigan.

5. Where is the Mississippi River?  The Wabash River?

6. The large brown spot near the tip of Lake Michigan is the Greater Chicago area.

7. Can you find Indianapolis?  Lafayette?

8. Why are these spots brown?

9. Use “Find a Specific Place” box to find Idaho City, ID

10.  Switch to “relief” mode.

11. Idaho is about 70% “undeveloped”.  So why is there so much brown?

12. Zoom out once.  Look at how the Rocky Mountains compare to the Pacific Coast.

Exercise 6:  University Inn

1. Use “Find a Specific Place” to find West Lafayette, IN.

2. Increase image size to “M”.

3. Click the “Topo” button.

4. Can you find University Inn?  (Need help?  Click on the “H” of WABASH).

5. Zooming in on the “H” willhelp you find a purple icon that represents University Inn.  It is located left of where the road turns from purple to red (under the dotted line).

6. Switch back to “Photo” mode.

7. Locate University Inn in the photo.

8. What surrounds University Inn?  (You may need to zoom in or out).

9. Is it the same as it looks outside now? (No, Applebee’s and Wal-Mart are newer than the photo!).

10. You can use TerraServer to investigate changes in land use – we will look at some images during field trips to look at how land uses have changed near University Inn.

Exercise 7:  Indiana Veteran’s Home (Soldier’s Home)

1. Use “Find a Specific Place” box to find West Lafayette, IN.

2. Switch to “Topo” mode.

3. Increase the image size.

4. Soldier’s Home overlooks the Wabash River just north of campus – follow the river north until Soldier’s Home is on map (should be only one or two clicks on the green arrow).

5. Keep zooming in on Soldier’s Home until you can see purple building icons.  Notice the topography lines – what do they represent?  (We will examine topography lines in more detail in another section).

6. Continue zooming in as far as you can – notice the locations of the buildings.

7. Switch to “Photo” mode.

8. How can these two modes be used together?

TerraServer Student Exercises

In this section, you will find various exercises designed to help you use TerraServer in the classroom as a tool to teach environmental topics.  While there is a good variety of exercises here, this is by no means an all-inclusive list. In this list of lessons, I am also including a few lessons that do not directly use TerraServer, but use map and scale concepts as these are important parts of using maps and photographs to interpret the environment.

TerraServer is very user-friendly to a teacher with a creative imagination.  I urge each of you to think about ways to use TerraServer in the classroom other than those ways I have touched on in this manual.  If you would like, you can give us lesson plans for your ideas to possibly be included in future ENVISION workshops.
 

These lessons have completed lesson plans:

How Quickly the World Changes!

Students visually compare an area at the present time to an aerial photograph of the same location on TerraServer with the intent of identifying  changes in the environment (new buildings, new roads, new subdivisions, loss of habitat, etc.).  This exercise may require a field trip.

Construction Zone

Students will critically think about where to build a road to connect two distant locations not already easily connected, with a focus on taking environmental impacts into account.

Land Use Areas

The incorporation of scale, mathematical conversions of units, and aerial photograph interpretation makes this an interesting multi-discipline activity for students.

Tribal Troubles

Students will use the aerial photographs and topographical maps on TerraServer to find a suitable place for the development of a landfill on an Indian reservation.  Special consideration will be given to water quality, wildlife habitat, and community input.

Grizzly Willy Warner’s Topographical Adventure

An old prospector’s journal has been found in an old shack in the woods of northern Idaho.  Students will use his stories to trace his wanderings on a topographical map in TerraServer by using his descriptions of landforms and landmarks as a guide.

These are a few ideas for other lessons:

A Bird’s Eye View
In this exercise, students will practice identifying different types of wildlife habitat from an aerial photograph.

Map Math

Students use this exercise to measure distances on maps and convert those measurements to real-world distances.  This lesson includes unit conversions and the use of formulas.

Famous Places

Students will be assigned one of the famous places on TerraServer’s website and will be required to do research on this place.  The final product of their research will be an essay (or an oral presentation).

Where is my house? (Where is my School?)

Students will be asked to find their house on a TerraServer photograph.  This will help acquaint them with the process of visualizing their environment from a different point of view.

The Politics of Scale
This lesson helps students understand how looking at an area at different map or photo scales have drastic impacts on what type of management decisions are made.  Students divided into groups will make decisions on land use on the basis of what is shown on each of their images (each group will have a different scale).

Save the Streams!

Students will use TerraServer to examine potential dangers to the local watershed (agricultural runoff, urban sprawl, industry, etc.).  Based on their findings, students will pinpoint areas where water quality should be tested.  What they find may not only surprise them but the politicians that they may need persuade to take action.

ENVISION Spring Workshop Topography Lesson 


Rather than writing out an entire chapter on topography and how to use topographical maps, I have decided to make this part of the Teacher’s Manual more interactive.  I have included pages with the PowerPoint slides that were used at the spring workshop to introduce this topic.  Next to each slide, I have left room for you to take notes.
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ENVISION Spring Workshop Scale Lesson 


I have decided to make this part of the Teacher’s Manual more interactive as I did with the topography lesson.  Again, I have included pages with the PowerPoint slides that were used at the spring workshop to introduce this topic.  Next to each slide, I have left room for you to take notes.
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