When Will that Storm Arrive?
Everyday weather has a significant influence on our lives. How we dress, how much time we spend outside, and sometimes even how we feel can all have some relationship to the weather. Larger storm systems have an even greater impact on us, ranging from the inconvenience of shoveling snow to the devastation that accompanies flooding, hurricanes, or tornadoes.  You have probably seen the animations of swirling cloud patterns on television. These satellite images provide meteorologists with essential information about the weather. Did you know that you too can use the same satellite images to build your own animations? In this chapter you will learn about the weather satellites thousands of miles from Earth that help us understand the large-scale weather patterns and how they effect our local weather. You will also learn how to create animations using satellite images. Finally, you will use a special software tool that allows you to determine the speed and direction of a major storm system. To practice, you will track the movement of Hurricane Ivan as it moved across the Gulf of Mexico and into Mobile Bay in September 2004.

Step 1-Download the ImageJ Stack for Hurricane Ivan


http://serc.carleton.edu/files/eet/goes/ivan_stack

Step 2-Open Hurricane Ivan Stack in ImageJ

· Return to ImageJ, choose File-->Open, browse to the file Hurricane Ivan Stack, and open it. Use the animation control bar to animate the 7-slice stack. Another way to animate the stack is to open ImageJ's Image menu item and select Stacks--->Animation.
Step 3-Set the Scale for the Stack

· Use the Straight Line Selections option in the ImageJ toolbar to draw a line along a known distance in the image. In this example, use the east-west width of the state of Ohio, which is a distance of 355 km.
· Under the Analyze option in the ImageJ menu bar, select Set Scale. In the window that opens, type 355 for Known Distance and km for Unit of Length. Then click OK.
Step 4-Use ImageJ to Create a Storm Track Line

· Make sure the animation bar is positioned at the left edge of the stack so that the first slice is showing. [image: image2..pict]
· Select the Segmented Line Selections option in the ImageJ Tool Bar.
· Position the cursor over the eye of the hurricane, and make a single click to establish start of the segmented line.
· Advance the stack to slice 2 using the "greater than" key (>) on your keyboard, and make a single click in the newly positioned eye of the hurricane to advance the segmented line.
· Continue advancing to the next slice using the "greater than" key and making a single click in the eye of the hurricane, until you get to slice 7, where you need to make a double-click in the eye of the hurricane to end the segmented line. Once the segmented line is complete, avoid clicking anywhere on the image because doing so will delete the track line you just created.
· [image: image1.wmf]When you finish, your track should look like this. Slide the animation bar back and forth to watch the eye of the hurricane move along the track line.  


Step 5-Measure the Distance and Calculate the Hurricane's Average Speed

Under Analyze in the ImageJ menu bar, select Measure. In the window that opens, you will see the length of any straight or segmented line that has been drawn on the image. Remember that the units are in kilometers. The 48 hour storm track of Hurricane Ivan, as it appears in this animation, is approximately 1044 km. 

1. What is the formula you need to calculate Hurricane Ivan's average speed during the 48 hours represented in this animation? ______________

2. Calculate Ivan's average speed over the course of this animation.

_______________

3. Measure the diameter of Hurricane Ivan in slice 6 of the animation, shortly before it reaches land.   ____________

4. How do you think you could use this tool (ImageJ) in your project? 

____________________________________________________

____________________________________________________

____________________________________________________

Notice the time stamp, in Zulu time, in the upper left corner of the stack slices. Most of the slices are 6 hours apart, with two 12-hour jumps where images were unavailable. If every available GOES image (typically 30 min. apart) had been downloaded to develop the animation above, the animation would have required 96 slices to show the same 48 hour time span covered in the animation, vs the 7 slices that were actually used.








