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Description  
This database combines information from the U.S. Space Track catalog  and the UCS 

Satellite Database and presents it visually in Google Earth. It allows the user to easily 

display the location of individual objects or sets of objectsɂboth active satellites and 

debrisɂaround the Earth (Figure 1), as well as showing the orbit and technical 

information about each object (Figures 2, 3). The user can also change the color of sets of 

objects to distinguish them in the display (Figure 4). 

The location and orbits of each object are updated every morning from the Space Track 

ÃÁÔÁÌÏÇ ÁÎÄ ÁÒÅ ÄÏ×ÎÌÏÁÄÅÄ ÔÏ ÔÈÅ ÕÓÅÒȭÓ ÃÏÍÐÕÔÅÒȢ  

 

Figure 1. All objects in orbit (active satellites in yellow, others in white) 

http://www.space-track.org/
http://www.ucsusa.org/nuclear_weapons_and_global_security/space_weapons/technical_issues/ucs-satellite-database.html
http://www.ucsusa.org/nuclear_weapons_and_global_security/space_weapons/technical_issues/ucs-satellite-database.html
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Figure 2. Technical information on ǘƘŜ άw!5Lh wh{¢hέ ǎŀǘŜƭƭƛǘŜ 

 

 

Figure 3. Orbits of a U.S. GPS Satellite in an Earth-fixed frame (white) and an inertial frame (green) 
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Figures 4. Chinese (red) and U.S. (white) active satellites in low Earth orbit  

Getting Started   

There are three versions of the database. The complete 

version can be downloaded from:  

http://www. satellitedebris.net/Satellite/spaceobjects.kml, this 

version is recommended to people heard “semimajor axis” 

before. Once you have downloaded the file and installed 

Google Earth, you can enter the Database by double-clicking 

the kml file. 

There is another version of the Database, which does not show 

the semimajor axis figure, so that the performance of the 

database in improved. This simplified version can be 

downloaded from: 

http:// satellitedebris.net/satellite/spaceobjectsNoFigure.kml, 

this version is recommended to amateur. 

 

 

http://www.wangting.org/Satellite/spaceobjects.kml
http://wangting.org/satellite/spaceobjectsNoFigure.kml
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The third version of the database does not show name of space objects in the Google Earth 

main screen. This version is recommended for power point, and can be downloaded from: 

 http://www. satellitedebris.net/Satellite/spaceobjectsNoLabel.kml 

When it is first loaded, the Database is located in the “Temporary Places“ folder of the Places” 

window on the left side of the Google Earth screen. You can save it to “My Places” by right-

clicking on “Space Objects” and choosing “Save to My Places” in the popup menu (see Figure).  

After doing this, the Database is stored in Google Earth. Every time you open Google Earth, it 

will automatically download the latest data from my website. It may take several seconds to 

several minutes to download latest data (roughly 1 megabyte), depending on the speed of your 

internet connection.  

If you do not want the space objects to show in the Google Earth main window, uncheck the 

box beside “Space Objects.” 

Below are two examples that illustrate how to use this database. 

 

http://www.wangting.org/Satellite/spaceobjectsNoLabel.kml
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Two Examples 
 

Example 1:   Show in Google Earth all active U.S. satellite in low Earth orbit, 

and find a  description and orbit for one of the active satellite.  

 

Step 1: Open Google Earth and find the “Space Objects” folder: 

 

. 

 

If the Space Objects box is checked, all 16,000 objects in the database will appear around the 

image of the Earth. 

Step 2: Uncheck the “Space Objects” folder. All the space objects in the Google Earth disappear. 
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Step 3: Expand “Space Objects” by clicking on the + and find “Active Satellites.” 

              

Step 4: Expand the “Active Satellites” folder and find the “UNITED STATES” folder. 
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Step 5: Expand the “UNITED STATES” folder, and find the “Low Earth Orbit” folder. 

           

 

Step 6: Check the box beside “Low Earth Orbit” and you will see all active U.S. low Earth orbit 

satellites in the Google Earth main screen. You can zoom in or out, and change the direction of 

the view as usual in Google Earth. 
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Step 7: Expand the “Low Earth Orbit” folder and you will see the list of individual U.S. active low 

Earth orbit satellites.  

              

You can uncheck the Low Earth Orbit box, and check the box of an individual satellite or a set of 

satellites, to only show those on the screen. 
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Step 8: To get a detailed description of a particular satellite, click the label of the satellite in the 

left part of screen, or click on the image of that satellite on the right part of the screen. A 

window will pop up given details. 

  

 

This box gives information about the satellite that has been imported from the UCS Satellite 

Database, along with a plot of the variation of the semi-major axis over the past two years. This 

plot is useful in part because it shows whether the satellite has conducted maneuvers during 

that time. (The left figure shows a satellite had maneuvered, as its semimajoraxis is 

discontinuous. The right figure shows a satellite has not maneuvered, its semimajoraxis 

decreased due to atmosphere drag.) 

 

http://www.ucsusa.org/nuclear_weapons_and_global_security/space_weapons/technical_issues/ucs-satellite-database.html
http://www.ucsusa.org/nuclear_weapons_and_global_security/space_weapons/technical_issues/ucs-satellite-database.html
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For satellites in geostationary orbit, this plot shows the variation in longitude over the past two 

years. (The left figure shows the operator routinely maintain the satellite orbit, so that it remain 

“stationary” with respect to Earth. The right figure shows a satellite just dead, and its orbit 

began drifting.) 
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Step 9: You can also display the orbit of this satellite in two different ways:  

¶ Clicking the “Display Orbit in Earth-Fixed Frame” shows the orbit an observer standing 

on the Earth would see. This is shown by the white curve in the figure below; the 

trajectory appears to move around the Earth.  

¶ Clicking on “Display Orbit in Inertial Frame” shows the orbit an observer who is not 

moving with the Earth would see (more precisely, this is the orbit someone standing in 

an inertial frame would see). This is shown by the green curve in the figure below. 

        

The white line shows the orbit from a fixed-Earth frame, while the green line shows the orbit from an 

inertial frame. 
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Step 10: Once you created orbits, they will be stored in the “Temporary Places” folder. They can 

be removed individually by right-clicking the orbit name in the “Temporary Places” list and 

selecting the “Delete Contents” option in the popup menu. Multiple orbits can be removed 

altogether by right-clicking on “Temporary Places” and selecting the “Delete Contents” option 

in the popup menu. 

If you want to keep an orbit but not have it show on the screen, uncheck the box besides its 

name in the “Temporary Places” list. 
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Example 2:   Show the debris clouds from the U.S. Iridium 33 and Russian 

Cosmos 2251 collision 

 

The U.S. Iridium 33 and Russian cosmos 2251 satellites collided in January 2009, and created 

two large clouds of debris. We show here how to show these debris clouds in the Google Earth.  

Step 1: Open Google Earth, find the “Space Objects” folder, and make sure the box beside it is 

not checked. 

                      

Step 2: Expand the “Space Objects” folder by clicking on the + and find the “Debris” folder. 
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Step 3: Expand the “Debris” folder and find the “UNITED STATES” folder. 

                    

Step 4: Expand the “UNITED STATES” folder and find the “Events with > 20 Debris” folder.  
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Step 5: Expand the “Events with > 20 Debris” folder and find the “IRIDIUM 33 DEB” folder. 

Check the box beside the “IRIDIUM 33 DEB” folder, and you will see the Iridium fragments 

appear on the right side of the screen. 

 

 

Step 6: To also show the Cosmos debris, find the RUSSIAN folder, the “Events with > 20 Debris” 

folder and check the “COSMOS 2251” folder. The Cosmos debris will now also appear. 
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Step 7: To change the color of the cloud of Cosmos debris, right-click on the “COSMOS 2251” 

folder, and select “Properties” in the popup menu. 

                               

 

Step 8: Click the “Style, Color“ tab in the window that appears, click the square next to “Color” 

under “Icon,” and choose the color you want in the next window.  
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Step 9: The below figure shows Iridium fragments in white, and Cosmos fragments in red. (You 

can repeat this for other objects or groups of objects to allow you to distinguish various types of 

objects. For example, you could show the satellites of various countries, with each country’s 

satellites in a different color. ) 
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