Tracking Satellites Using Latitude and Longitude

Background: 

Whether you know it or not, there are several thousand pieces of man-made space debris orbiting the earth as you read this. Many of these pieces are left-over parts from rockets used long ago. Many of them are satellites that are currently used to: 

a) map the surface of the earth
b) take pictures of storm systems that help us predict the weather
c) record temperatures of the ocean waters
d) assist in telecommunications so that you can watch MTV or make overseas phone calls
e) take pictures of planets, stars and galaxies far, far away
f) spy on bad guys 

There are four basic types of satellite orbits but each satellite just does one of them. The four types are: 

1. Polar orbiting satellites - These satellites orbit from the north pole to the south pole and back to the north pole, over and over again. As the earth spins beneath the satellite, the satellite takes pictures of a narrow path of the earth underneath it. 

2. Equatorial orbiting satellites - These satellites orbit around the equator. They rise above it, dip below it then back again.

3. Inclined orbiting satellites - These satellites orbit at an angle as they go around the earth. 

4. Geostationary orbiting satellites - These satellites sit high above the earth (about 35,000 km) and stay above the same place all of the time. These are the type of orbits that weather satellites use. 

Objective: In this activity, you will plot the path of several satellites using their latitude and longitude. 

Activity 1 

1. Go to the website below.
http://www.fourmilab.ch/earthview/satellite.html 

2. Once you get to this website, you’ll see a window containing the names of over two dozen satellites that are currently orbiting the earth. On the right side of this widow, you’ll see a scroll bar. Scroll down the list and you’ll see dozens of different satellites. 

3. Select one of the satellites and write it’s name in the blank below. 

4. Now click on the button at the bottom of this window that says View Earth From Satellite. 

5. This page shows you what the satellite is currently is “seeing”. If the picture is black, that’s because the satellite is on the night side of the earth. 
On top of the picture, you are given the distance above the earth that the satellite is currently orbiting at. You are also given the latitude and longitude of the satellite. Notice that the latitude and longitude are given in degrees and minutes. 

6. Using the world map, plot the latitude and longitude of each satellite. Use a different coloured pen for each one, or you can use a different symbol for each one. 

7. Check the coordinates of your satellite every five minutes and plot the new positions of the world map. 

8. At the end of the hour, determine which of the four types of satellite paths your satellites are following. 

Activity 2 

Log onto  http://liftoff.msfc.nasa.gov/realtime/JTrack/Spacecraft.html 
The idea of this activity is to actually determine the velocity of the satellite(s). This activity incorporates the use of map scales and dimensional analysis. Using your ruler, measure the distance between two plotted points and convert that distance to miles (or km). Divide this distance by the time (five minutes if you are taking readings every five minutes) and convert to miles per hour (or km per hour). 

