NASA REMOTE SENSING TRAINING, Cartagena, Colombia
November 28-29, 2011

Introductory Exercise to Giovanni: 

Aqua MODIS and AIRS Cloud Products 

Activity 1

 NASA Remote Sensing Training

GEO Workshop, Cartagena, November 28-29, 2011
Giovanni is a web-based application that allows easy and quick exploration of NASA 
Go to the home page for Giovanni:  http://giovanni.gsfc.nasa.gov
You will see a table in the middle of the page that lists all of the available Giovanni tools.

PART 1a:  Aqua - MODIS Cloud Fraction

Click on “MODIS Daily” or go directly here:
http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=MODIS_DAILY_L3
In Part I we will explore the Cloud Fraction.  The Cloud Fraction is the fraction of a latitude-longitude grid  covered by clouds.  Values are between 0 (cloud free) and 1 (totally covered by clouds).   
You will see a ‘Parameters’ section just beneath the map, At the top of this section you will also see the word ‘Display’. Click and select the box next to ‘Units’ to see the units of the parameters

There are to groups of parameters:
Aqua products (“MYD08_D3.051”) 
NOTE:

Aqua has a local daytime overpass at about 1:30 PM. 
Generate Lat-Lon Plots 

Spatial
· Select the hand icon to the left of the map then click and drag the map so that it is 

             centered near South America

·  Select the + icon then click on the map to zoom in.
· Select the box icon to the left of the map and then drag and draw a box that extends from  60W to 90W and 60S to 15N.  You can also enter these numbers directly into the boxes below the map:
  Enter West: -90   North: 15   South:  -60    East: -30  (click ‘Update Maps’)

At the top of the map there is a “Cursor Coordinates” display that shows you the Lat and Lon as you move the cursor.

Parameter

In the MYD08_D3_051 box (this is Aqua data) select the following:

Cloud Fraction (Day Only)

Cloud Fraction (Night Only)
Temporal
Begin Date = May 14, 2011 

End Date= May 14, 2011
Select Visualization 

Lat-Lon Map, Time Averaged.

Click “Generate Visualization” and take a minute to observe the results.

Questions
Look at the two visualizations side by side.
1)  There are blank stripes (white color) in the images which means that no cloud fraction data are available. What is the reason for this data gap?

2)  In general how do the Cloud Fraction values for day and night  compare?
  Write down a specific lat-lon area where there are substantial differences in the values between the two images and describe the difference. 

3)  Explain the differences between the two sets of results.

PART 1b: Aqua – AIRS Cloud Fraction

Open a second browser window, and go to the Giovanni web-site at: http://giovanni.gsfc.nasa.gov
Click on ‘Aqua/AIRS Daily’ or go directly here:

http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=AIRS_Level3Daily
Generate Lat-Lon Plots 

Spatial    Repeat the same as in Part 1a:

West: -90    North: 15   South:  -60     East: -30 (click ‘Update Map’)

Parameter
In the  AIRX3STD.005 box select the following (note: do NOT choose the 3D variables)
Cloud fraction_Ascending (CloudFrc_A)

Cloud fraction_Descending (CloudFrc_D)

Temporal

Repeat the same as in Part 1a:

Begin Date = May 14, 2011 

End Date= May 14, 2011
Select Visualization 

Lat-Lon Map, Time Averaged.

Click “Generate Visualization” and take a minute to observe the results.

Questions
Look at the two visualizations side by side.
1)  Look at the images from MODIS (Part 1a) and compare them to the AIRS images (Part 1b). Can you determine which AIRS image is ‘day time’ and which is ‘night time’?

2)  How do the AIRS Cloud Fraction values for day and night compare?
3)  Write down a specific lat-lon area where there are substantial differences in the values between the two images and describe the difference. 
PART 1c: Compare MODIS and AIRS Cloud Fractions

Questions
Look at the two windows of MODIS and AIRS side by side.
1)  Comment on differences in the observed data gaps between MODIS and AIRS  

2)  Compare the day time MODIS cloud fraction to the day time AIRS cloud fraction and     describe the differences in terms of cloud fraction values and spatial patterns.

Propose at least two reasons for why MODIS and AIRS cloud fractions have differences

3)   Repeat the same as 2) for the night time images between MODIS and AIRS

------------------------------------------------------------------------------------------------------------
PART 2a: MODIS Cloud Fraction Animation and Time averaged plots
In this section you will create animations or image loops, and you will also learn how to make several day averaged lat-lon plots .

Go back to Aqua - MODIS cloud fraction (Part 1a) and select the Home tab at the top.

Generate animation plots
Spatial   -90   North: 15   South:  -60    East: -30  (click ‘Update Maps’)
Parameter

In the MYD08_D3_051 box (this is Aqua data) select the following 

Cloud Fraction (Day Only)

You can only make animation plots for one parameter at a time – make sure you deselect other parameters.

Temporal

Begin Date = January 3, 2011 

End Date =   January 7, 2011
 Select Visualization 
Select “Animation”.   Use the arrow buttons under the image window to run the animations forward, backward or to look at single day images one at a time.   Use the + and – buttons to adjust the speed of the animation.  

Questions
After looking at the animations, how does the day time MODIS cloud fraction change between January 3 and January 7, 2011 over Colombia in terms of their values and day-to-day changes? 
Generate Time-averaged Images

 Go back to the Home tab at the top. Leave the spatial, temporal and parameter settings the same as above. In the “Select visualization” menu select “Lat-Lon map, Time Averaged”.  The image will be the average of all the days you selected. 

Questions:

1) Do you see any differences in the gaps (regions with no data) between the time averaged image and the images for individual days ?
2) Can you determine how many days of data are represented in each 1 degree box of a time averaged plot?   How could this impact the reliability of your results?

PART 2b: AIRS Cloud Fraction Animation and Time averaged plots
Go back to Aqua - AIRS  cloud fraction (Part 1b) and select the Home tab at the top.
Generate animation plots
Spatial     -90   North: 15   South:  -60    East: -30  (click ‘Update Maps’)
Parameter

Cloud fraction_Ascending (CloudFrc_A)

You can only make animation plots for one parameter at a time – make sure you deselect other parameters
Temporal

Begin Date = January 3, 2011 

End Date =   January 7, 2011
Select Visualization 
 In the “Select visualization” menu select “Animation”.   Use the arrow buttons under the image window to run the animations forward, backward or to look at single day images one at a time.   Use the + and – buttons to adjust the speed of the animation.  

Questions

1) After looking at the animations, how does the day time AIRS cloud fraction change between January 3 and January 7, 2011 over Colombia in terms of their values and day-to-day changes? 
2) Note down the difference between MODIS and AIRS cloud fraction evolution during the five days over Colombia 
Generate Time-averaged Images

Go back to the Home tab at the top. Leave the spatial, temporal and parameter settings the same as above.  In the “Select visualization” menu select “Lat-Lon map, Time Averaged”. The image will be the average of all the days you selected. 
Questions

Do you see any differences in the gaps (regions with no data) between the time averaged image and the images for individual day ?
PART 2c: Compare MODIS and AIRS Time averaged plots
Compare the time-averaged lat-lon visualizations from MODIS and AIRS side by side.
Questions
What are the main reasons for the difference in the time averaged plots between MODIS and AIRS ? 
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