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This instance of Giovanni brings together many of the data products from the A-Train sensors as well as model data. You can generate visualizations of co-registered data as well as download the source data, resulting images and KML files for use with Google Earth.  This site only allows you to work with one day’s worth of data at a time.

Before getting started with Giovanni let’s take a look at some imagery from this case as originally reported in the “Smog Blog”. 

Go to http://alg.umbc.edu/usaq/archives/2009_08.html and scroll down to event described for August 27. Note that on the East Coast on the United States we have a MODIS AOD and RGB image showing a high amount of aerosol.  The larger image on the bottom shows results from NRL’s aerosol model, which predicts that the aerosols in the northeast are primarily sulfate while the aerosols in the southeast are primarily dust.  We are going to use data available on the Giovanni A-Train instance to explore this case and see if the data confirms the different aerosol types predicted by the model.

Go to http://giovanni.gsfc.nasa.gov/ and from the table in the middle of the page select “A-Train”
The map interface near the top of the page shows the orbital tracks for the Calipso satellite for the selected day.  The Caliop sensor aboard this satellite uses lidar to obtain vertical profiles of aerosols and clouds.  
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Giovanni A-Train Map Interface.
Begin by selecting the following date in the “Temporal” section at the top of the page just under the map:

Aug 27, 2009  and then click “Update Map”

The dot in the center of the three red crosses represents the position of the satellite and the span of the red markers shows the location along the orbital map where you want to retrieve data.  The default length of data along the orbital path is 3000 Km. You can adjust this by typing a new number in the “Range” box under the map.  The minimum range is 300 Km.

Position the satellite on the orbital track closest to the east coast of North America.

The data products available are organized into two broad categories:

Curtains – These are all of the vertical profile products available.

Strips – These are horizontally positioned swaths of data centered underneath the curtain products.

The curtain products are further divided into three broad categories: Temperature, Water Vapor and Clouds

In the “Clouds” section select “Cloud/Aerosol Classification (Vertical Feature Mask) 

If you click on the name any parameter it will open a link with a description of the data product.  If time permits take a minute to do this now.

Click the “Generate Visualization” button at the bottom of the page.  The interface shows the progress of the visualization and will then return an image of your results.
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The image returned is the “Vertical Feature Mask”.  This is an image showing how the data has been interpreted to show clouds, aerosols and total attenuation (areas where there is no signal returned). 

We will now use additional features of the site to adjust the image results and the exact location of the data we want to obtain.

At the bottom of the page under “Refine Constraints” select the following times:

Start time 18:11:15

End time 18:20:45

At the bottom of the page under “Edit Preferences” 

select a vertical ScaleMax of 8 Km.

Click “Submit Refinements”
Each time you generate a visualization or add refinements a new tab will appear at the top of the page showing the new results.  You can navigate between your results by clicking on the tabs. However if you want to select additional parameters you have to go to the “home” tab.
Click on the “Home” tab above the map so we can add some additional parameters:
Leave the Vertical Feature Mask selected.

In the “Strips” box select the following parameters

Aerosol Fine Mode Fraction 550nm

Aerosol Optical Depth 550nm

NO2 Tropospheric Column Amount
SO2 Column Amount (Lower Troposphere)

Click “Generate Visualization”
In the “Edit Preferences” section make the following changes.

Aerosol Fine Mode Fraction 550nm 
                                                - Parameter Max 1.0

Aerosol Optical Depth 550nm  
                                                 - Parameter Min 0 

                                                 - Parameter Max 0.6
NO2 Tropospheric Column Amount 

                                                 - Parameter Max 7.0

Click “Generate Visualization”
After your results appear click on the Download Data tab neat the top of the page.

This is where you can download the source data and the results.

Near the bottom of the page across from where is says “Output Files” select the “KMZ” checkbox.

Across from where is says “Curtain Plot Renderer” click the “Download in Batch” button.

The file that is returned is a zip file containing KML files for all of the parameters in “Google Earth”   Simply click the file name to download the file. Once you have downloaded the files you can display them in Google Earth for analysis.

Alternatively you can do the analysis using the plotted imaged on the Giovanni page.  To return to your Giovanni results click the “Back” button on your browser and then on the “Visualization Results” tab at the top of the page.

When you do your analysis to see if the data confirms sulfate particles in one location and dust in another keep in mind that when the AOD is very low (less than 0.2) the error in the fine fraction can be very large.
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MODIS AOD and Fine MODE Fraction. Notice that the AOD is quite low in the central area between time 18:14:53 and 18:17:16. Fine Mode Fraction is likely to be very inaccurate in this area.
Some things to ponder:

Is there a relationship between the amount of NO2 or SO2 and the type of aerosol?

Go back to the “home” tab and play with adding some additional parameters to explore the following:

Are there differences in the temperature or humidity profiles associated with the two regions we are exploring?

Change the map date to August 26th and 25.  Obtain the vertical feature masks from areas corresponding to the likely source regions for the aerosols in the two regions we are exploring.   The sulfate should be generated locally whereas the dust has been transported across the Atlantic. 
Do the vertical profiles help shed any light on the question of the source regions?
