Earth+ Hurricane Path Prediction Lesson 
Purpose:  
1.  To develop students’ use of technology in the analysis of scientific data.
2.  To increase development of spatial abilities in blind students, as well as allow blind students to participate in the use of NASA satellite imagery.  
Grade level:  Middle school

Subject area:  Earth Science
Objectives:
Students will demonstrate evidence of spatial abilities by predicting the path of a hurricane on a computerized map.

Students will plot the predicted path on the computerized map.

Materials:

This lesson

A computer with Internet access

Earth+ software

Preparation and Practice:

Download and install the Earth+ software on your computers.  The software is located at http://prime.jsc.nasa.gov/earthplus/  
Familiarize yourself and your students with the software features.
Note the following important functions:

Markers:

There are three types of map markers:


Storm Markers:  Use these to mark storm coordinates (Shift + Left Click or Alt+1)

Landmarks (System Markers):  Use these to establish points of reference, be sure and click the “System Marker” checkbox  (Left Click or Alt+2)

User Markers:  Use these as customized personal markers (Left Click or Alt+3)

There are two methods to make storm markers:

Method 1:  With the Markers tab activated, select the “New Marker” (Alt-Q) icon on the Markers Panel, select “Storm Marker” (Alt+1) and enter the coordinate values and data into the popup window.  If you are entering a set of coordinates from the Earth+ data page, this is a good method to populate your marker list.

Method 2:  Place the cursor over your desired coordinate location on the Image Panel and push Shift +Left Click (Alt+1) to make a new storm marker at that location.  The  marker popup window will appear with the coordinates pre-loaded.  Enter your additional data and click OK.  This is a good method to learn the map longitude/latitude coordinate system.

Be sure and give your markers meaningful names so they make sense when you see them in the marker list.  This might include information like the storm name, date, etc.

Link your markers into a path:

From the marker list, select each marker you would like in a given path.  Now click the far right button in the Markers Panel “Make Path with Selected Markers” (Alt-Z).

When the  Path Editor panel appears, enter your data and select “Save”.  You can save your path using the “Save” button in the toolbar or the “Save” button at the bottom of the panel.  You can re-order your markers using the order tool at the bottom of the panel.  

Be sure and give your path a meaningful name so you can select the correct one when there are multiple paths in your path list.

Paths:

The Paths Panel and Toolbar allow users to sound out, view, delete and edit map paths.  To use the path functions select the Path tab and then a path to work with from the path list.  Once you have a path selected, click the icon for the function you desire. 
Background:

The path of a hurricane can be predicted using the lines of latitude and longitude.  These are imaginary lines that run across the Earth’s surface.  The lines of latitude run east and west while the lines of longitude run north and south.  The lines are used to pinpoint locations and measure distances on a map.  The lines are used to locate and predict the path of hurricanes.  

Much of the Earth+ data is real data from NASA satellites, and pointing this out to the students should create some excitement for the activity.  Impress upon your students that not all scientific data requires vision to process, and Earth+ is an example of data that your students can use to manipulate real satellite data.

This lesson is one lesson in a series of lessons using Earth+ software.  Instructors may consider teaching each lesson as a separate entity or as a unit.  For example, this lesson may be used as a “warm-up” for more complex scientific issues using Earth+, such as exploring evidence of Global Warming, a climate issue that is of concern to NASA and the broader scientific community.

Activity:

On the day before the activity, have students conduct research on the concepts that hurricane experts use to predict the path of a hurricane and where it will make landfall.  Have students make a list of the physical factors to consider when making predictions.  If students have not used Earth+ previously, conduct an online Earth+ map orientation with your students and review the directions north, south, east and west.  Illustrate the concepts of latitude and longitude on the map.  Note the location of the equator and the prime meridian.  Using the Earth+ software, discuss and practice graphing points on a map using latitude and longitude.
How to Plot a Hurricane on a Tracking Chart:
1.  Hurricane map locations consist of two numbers known as coordinate pairs representing latitude and longitude.  An example of a coordinate pair is 11.4N   59.2W.

2.  Take the first number in the coordinate pair, the latitude, and locate it on the map.  This number is usually followed by an N or S. Latitude measures how far north or south a location is from the equator.

3.  Take the second coordinate in the pair and locate it on the map. This number is usually followed by a E or W. Longitude measures how far east or west a location is from the 

Prime Meridian.

4.  Mark your tracking chart at the intersection of these two points.  To make an Earth+ storm marker, use the Shift + Left Click (Alt+1) command.
5.  Be sure and give your markers meaningful names so they make sense when you see them in the marker list.  This might include information like the storm name, date, etc.

Using Earth+ to Plot a Previous Hurricane:
- Have the students load an Earth+ hurricane tracking map.  The tracking maps (and all files) can be found by clicking the file folder icon on the top level toolbar.  Select the directory “Tracking Charts” and then select the chart you prefer.  You may want to have all your students select the same chart.  The most simple chart is “colorAtlanticTracking.jpg”.  

- Have the students plot half of the latitude/longitude coordinates of a selected hurricane’s location.  See the instructions above about how to make coordinate markers.  
- Use the hurricane data located at http://prime.jsc.nasa.gov/earthplus/data.htm to fill in the storm marker information.  

- Make a path to predict an area of probable impact as well as a predicted point of    impact.  Follow the instructions above about how to link markers into a path.  

- Finish plotting the latitude/longitude coordinates and compare the actual data to the predictions students made with the partial data. 

- Have students compare their predictions.
Using Earth+ to Plot an Active Hurricane:
- Have the students load the Earth+ hurricane tracking map. The tracking maps (and all files) can be found by clicking the file folder icon on the top level toolbar.  Select the directory “Tracking Charts” and then select the chart you prefer.  You may want to have all your students select the same chart.  The most simple chart is “colorAtlanticTracking.jpg”.   

- Have the students plot the latitude/longitude coordinates of the active hurricane by following the marker instructions above.  
- Construct a path to predict an area of probable impact as well as a predicted point of impact.  Follow the instructions above about how to link markers into a path.   
- Continue the process daily until the hurricane hits land.  
- As the students plot new tracking data, have them evaluate and possibly revise their predictions.  
- During hurricane season, current latitude/longitude data can be found at:
http://www.wunderground.com/tropical/
Supplemental Activity
Storm predictions are based on many factors, some of them being the evaluation of large scale weather elements including pressure systems, fronts and areas of rain.  For example; fair weather is generally associated with high pressure and stormy weather is often associated with low pressure.  You can use surface weather information to help predict the path of a hurricane. 
Learn how to read a surface weather map.

Learn about weather prediction at the Athena Earth and Space Science site.

Based on what you’ve learned about reading a weather map, use the data below to help predict the path of a hurricane.
Use the satellite data as well as the weather maps to make predictions: http://prime.jsc.nasa.gov/earthplus/data.htm  

Below is one example of a coordinate table.  It contains a lot of information that can be included as supplemental data in the Earth+ marker system such a time, pressure and storm type.  Note the time designation GMT which stands for Greenwich Mean Time and the four readings associated with each day.
Hurricane Charley

 Time              Lat     Lon  Wind(mph) Pressure    Storm type

--------------------------------------------------------------------------

12 GMT  08/09/04  11.4N   59.2W      35    1010     Tropical Depression   

18 GMT  08/09/04  11.7N   61.1W      35    1009     Tropical Depression   

 0 GMT  08/10/04  12.2N   63.2W      35    1009     Tropical Depression   

 6 GMT  08/10/04  12.9N   65.3W      40    1007     Tropical Storm        

12 GMT  08/10/04  13.8N   67.6W      45    1004     Tropical Storm        

18 GMT  08/10/04  14.9N   69.8W      50    1000     Tropical Storm        

 0 GMT  08/11/04  15.6N   71.8W      65     999     Tropical Storm        

 6 GMT  08/11/04  16.0N   73.7W      65     999     Tropical Storm        

12 GMT  08/11/04  16.3N   75.4W      70     995     Tropical Storm        

18 GMT  08/11/04  16.7N   76.8W      75     993     Cat 1 Hurricane  

 0 GMT  08/12/04  17.4N   78.1W      75     992     Cat 1 Hurricane  

 6 GMT  08/12/04  18.2N   79.3W      85     988     Cat 1 Hurricane  

12 GMT  08/12/04  19.2N   80.7W      90     984     Cat 1 Hurricane  

18 GMT  08/12/04  20.5N   81.6W     105     980     Cat 2 Hurricane  

 0 GMT  08/13/04  21.7N   82.2W     105     976     Cat 2 Hurricane  

 6 GMT  08/13/04  23.0N   82.6W     120     966     Cat 3 Hurricane  

12 GMT  08/13/04  24.4N   82.9W     110     969     Cat 2 Hurricane  

18 GMT  08/13/04  26.1N   82.4W     145     947     Cat 4 Hurricane  

 0 GMT  08/14/04  28.1N   81.6W      85     970     Cat 1 Hurricane  

 6 GMT  08/14/04  30.1N   80.8W      85     993     Cat 1 Hurricane  

12 GMT  08/14/04  32.3N   79.7W      75     988     Cat 1 Hurricane  

18 GMT  08/14/04  34.5N   78.1W      70    1000     Tropical Storm        

 0 GMT  08/15/04  36.9N   75.9W      45    1012     Extratropical Storm   

 6 GMT  08/15/04  39.3N   73.8W      40    1014     Extratropical Storm   

12 GMT  08/15/04  41.2N   71.1W      35    1018     Extratropical Storm   

Have students answer questions such as:

Where did the hurricane form?  Is this typical?  Explain.
Which direction did the hurricane move? (east to west, etc)  Explain this in terms of Earth wind patterns.
Did the weather map influence your predictions?
Why might we want to predict where this hurricane is going?

Explain why you think the hurricane moved in the direction that it did.  What are the forces acting upon the hurricane?

Assessment:
Observe your students as they perform the prediction activity.   Check their work to determine if they understand graphing concepts and the ability to plot the points given.

Have students compare their prediction with their classmates.  Then, make the class come to a consensus with one class prediction; debates are encouraged. 

Have students write a summary explaining the process of hurricane prediction.  Students should include the thinking process that accounted for any changes they made as the hurricane progressed.

