	Lesson 3
Objectives:

· Understand how an animation can aid in understanding satellite imagery.

· Learn how to determine what time frame to use when constructing an animation.
· Construct an animation using the ICE tool.

· Learn how to interpret an animation based on the spatial and temporal  pattern(s) that are shown.
· Learn how to download and run an animation on your desktop, without connecting to the internet.

BACKGROUND TEXT

What is an animation? To animate means ‘to make alive’, or in our case ‘to make active’ - to show change over time, or as scientists describe it, “as a time series”. The Earth itself is not alive, of course, but the systems that make up the Earth - the hydrosphere, the biosphere, the atmosphere, even the lithosphere - are certainly active and in motion. Our animation will show this motion in a time series, helping us to interpret what is occurring in the image or in developing a hypothesis.
In this lesson we’ll learn how to construct and manipulate a satellite image animation. The ICE tool, which we have already explored, is used to construct animations.  The most important part of animation creation is selecting the ‘right’ set of images. What does it mean to select the ‘right’ set of images? Let’s boot up NEO and have a look.
Step-by-Step
Building an animation
 Selecting animation images – 
 Data set(s) - Aerosol Optical Thickness (MODIS) and Carbon Monoxide (MOPITT)
Trail #1 - Aerosol Optical Thickness (MODIS)
1. Decide what temporal scale is most appropriate for our lesson – monthly, bi-monthly, annually?     

2. Discuss the rationale for bi-monthly
3. Open NEO - http://neo.sci.gsfc.nasa.gov (FIG. 1)
4. Click on Aerosol Optical Thickness
5. Trial 1 – Browse to and select Sept 05, Nov 05, Jan 06 (bi-monthly) 
6. Add to ICE box 
7. In ICE, click the Select Area tab.  The area is 30N, -30S, -30W, 60E - click the Select button, that the Region saved indicator will show briefly (FIG. 2)
8. ICE Mode tab – and click animation radio button, note ICE mode saved
9. Click Launch ICE and check the order of the images (should say Sept, Nov., Jan)

10. Click the Animate button in the ICE Mode tab (FIG. 3), and notice the 3-step timing of the animation (1,2,3, pause, 1,2,3, pause); notice that the Animate button changes to a yellow Stop button during the animation. Notice also that the colored image date information appears below each image as it flashes on screen. 

11. Click Stop to stop the animation from running.

12. Use the Step button to slow down or speed up the animation

Evaluating the animation
· How did the animation appear to you?  

“Jerky”
· Did it show a transition from image to image?   

“No way!” 
· Or did it show a series of abrupt changes in the data? 

“Yes, abrupt from image to image. There wasn’t an obvious pattern to the change. The aerosol cloud was present in September over the Congo Basin, then gone completely in November, and a second small cloud appeared 20 degree north of the Congo in January.”

· What would you suggest to improve the animation?  

“Try another with monthly, rather than bi-monthly data”  
Step-by-Step
Building an animation
Selecting animation images – 

Trial #2 - Aerosol Optical Thickness (MODIS)

13. Reinforce the rationale for monthly time series
14. Return to NEO by clicking Home
15. Click on Aerosol Optical Thickness
16. Trial 2 - Select Aug 05, Sept. 05, Oct 05 (monthly)

17. Add to ICE box 

18. Select Area tab – 30N, -30S, -30W, 60E and click Select button, note Region saved
19. ICE Mode tab – and click animation radio button, note ICE mode saved
20. Click the Download tab (FIG. 4). Then, click the Download to Desktop link, and read the brief directions. This creates a zipped file that has everything needed to run the ICE animation session, or another type of ICE analysis of your choosing. 
21. Click Launch ICE and check the order of the images (should say Aug, Sept, Oct)

22. Click the Animate button, and notice the 3-step timing of the animation (1,2,3, pause, 1,2,3, pause); notice that the Animate button changes to a yellow Stop button during the animation. Notice also that the colored image date information appears below each image as it flashes on screen. 

23. Click Stop to stop the animation from running.

24. Use the Step button to slow down or speed up the animation. The Step button is also very useful if the images were not in their correct sequence in ICE (e.g. Sept., Aug., Oct.).
  Evaluating the animation
· How did the animation appear to you?  

“Smoother than bimonthly”

· Did it show a more reasonable transition from image to image?   

“Yes – it looked more realistic, not quite as jerky as in the bi-monthly data set.” 

· Is the aerosol ‘cloud’ is moving, or is it stationary? 

“It appears to be stationary over the Congo Basin.”

· What is the temporal pattern shown in the animation?

“The aerosols tend to decline in concentration from an August high, to an October low. September is intermediate in aerosol concentration.”
· What does this tell you about the underlying cause?  

“The cause is centered over the Congo Basin, just south of the equator. This is dry tropical forest. Maybe the source of the aerosols has something to do with the dry tropical forest?”  
Step-by-Step
Running an animation on the Desktop
 Selecting animation images – 

 Data set(s) - Carbon Monoxide (MOPITT)

Trail #3 - Carbon Monoxide (MOPITT)

25. Open NEO and click on Carbon Monoxide (MOPITT)
26. Select Aug. 05, Sept 05, and Oct. 05, and add to the ICE box 

27. Select Area tab – 30N, -30S, -30W, 60E and click Select button, note Region saved
28. Select the ICE Mode tab – and click the animation radio button, note ICE mode saved
29. Click Launch ICE and check the order of the images (should say Aug., Sept., Oct)

30. Now, click the Download tab (FIG. 4, above). Then, click the Download to Desktop link. Now you have both data sets, the Aerosol Optical Thickness and Carbon Monoxide, on you desktop.

31. Unzip both zipped files (monthly Aerosol, and monthly CO), creating a folder with NEO-ICE and a series of numbers. Rename the files appropriately. Monthly_CO and Monthly_Aero might be good choices.

32. Open the folders, and double-click on the ice.html file. This will launch your ICE desktop session.

NOTE: depending on your internet browser and it’s security settings, you may receive a warning. Microsoft Internet Explorer will show a small yellow shield with a message saying a file has been restricted. To allow the file to run, mouse to the message (it will turn blue), and right-click. Then select “Allow Blocked Content…” This will bring up a second message (FIG 5). Click the Yes button, allowing the ICE session to continue. 

33. Click the Animate button, and use the Step button as before. 

34. Compare the two animations, examining them for consistent spatial and temporal patterns.

Evaluating the animation
· How did the animation appear to you?  

“The CO months were in the incorrect order, even when using the Step tool.”

· Did it show a smooth, continuous transition from image to image?   

“Can’t really tell because the time series went from August, to Oct, to Sept.” 
SO, THIS BRINGS UP THE OBVIOUS QUESTION OF HOW TO DEAL WIT THIS ISSUE
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FIG 1 - NEO INTERFACE 

-----------------------------
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FIG 2 - SELECT AREA 
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FIG 3 – SELECTING THE ANIMATION MODE IN ICE
-------------------------------------------------------------

[image: image4.png]Configure 1CE | select Area || 1CE Mode | File sizes || Download

Download to Desktop

1f you waull ke o download the conterts of this ICE session sathat you may vt locally
from your desHop — ., 60 not require inermet access once you have dowrloaded £ -
folow these simple directons:

Use this ik o downloaclhe fle: Download to Desktop. (tis & ZP fie
ontaiing sl of the fles reguredtto run this ICE session )

Unzip the fito a drectory on your computer. The fies will e expanded o their
wn directory mearicexc (where s & mber). Tis s done <o that you can
downloa mulpl ICE sessions and they willach unzip o thelr own uriue:
drectory.

Navigate tothe directory where the fles were unzippert

Openthe fle fce il using your favore browser. The appiication wil launch.




FIG 4 – THE ICE DOWNLOAD FEATURE

-----------------------------------------------
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FIG 5 – THE DESKTOP ICE SESSION REQUIRES ALLOWING JAVA TO RUN “ACTIVE CONTENT”
-------------------------------------------------------------------------------


