Using Giovanni for Analysis of Air Quality Events

June 2008 Fires in Virginia and North Carolina
Background: Starting in June 2008, there were fires over northeastern North Carolina and Southeastern Virginia  throughout the summer of 2008, sometimes leading to poor surface air quality conditions. This activity examines two of those days in detail, June 10th and June 12th, 2008, along with the time evolution of aerosol pollution in those regions in June 2008.

NOTE: This event was also covered in the Smog Blog at: http://alg.umbc.edu/usaq/
STEP 1:  Go to the main Giovanni web page:

http://giovanni.gsfc.nasa.gov
STEP2: Access Giovanni Air Quality Products

First, go to the table in the main page and click on ‘Air Quality’ 

STEP 3: Generating Maps of Aerosol Products 
1. Spatial Selection: Click on the map and with the mouse select a box that includes Virginia and North Carolina. Alternatively, enter the latitudes and longitudes in the boxes below the maps

       North: 50 

       South: 24

       East: -65

       West: -95 

2. Parameter Selection - select the boxes for the three following parameters:  
      - Fine Particulate Matter – (parameter under AIRNOW_PM)
       -MODIS Aerosol Optical Depth at 550 nm (first parameter under MOD08_D3.005)

3. Temporal Selection: Begin Date = 2008, June 12th
          End Date = 2008, June 12th
4. Select Visualization: Lat-Lon Map, Time-Averaged

5. Generate Plot
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You should be able to generate plots similar to the ones shown above. Compare the particulate matter map (PM2.5) to the MODIS Aerosol Optical Depth.  Aerosol optical depth will correlate best with particulate matter when the majority of the particle pollution is in the Planetary Boundary Layer (PBL). 

STEP 4:  Repeat the steps above but for June 10th, 2008. How are the aerosol plumes on June 10th from the satellite and the monitor data different from those on June 12th ?
STEP 5: Using Giovanni Analysis tools
1. Go back to the main Air Quality page (click on Home in the tab above the map) and make a spatial selection that includes the entire eastern U.S.
2. Parameter Selection (select the boxes for the following parameters):  
              MODIS Aerosol Optical Depth at 550 nm (first parameter under MOD08_D3.005) 

              Fine Particulate Matter – (parameter under AIRNOW_PM)
3. Temporal Selection: Begin Date = 2008, June 1st 
          End Date = 2008, June 20th 
4. Select Visualization: Time Series (note: at the bottom of the page, under “Plot Preferences”, select “Overlay Flag” to view satellite and surface data on the same plot)

5. Repeat the above but this time select: Correlation Map 
Are the satellite and surface monitor data correlated with each other over North Carolina and Virginia ? 

STEP 6: Long Range Transport of Pollution
1. Go back to the Air Quality page (click on Home in the tab above the map). Make a spatial selection that includes the entire eastern U.S
2. Parameter Selection (select the boxes for the following parameter):  
                    MODIS Aerosol Optical Depth at 550 nm (first parameter under MOD08_D3.005)

3.  Temporal Selection: Begin Date = 2008, June 1st 
                 End Date = 2008, June 20th 

4.  Select Visualization: Animation
5. What do you observe ? Is the pollution moving or is it staying in Virginia/North Carolina where the fires occurred. What is occurring in DC and Maryland on June 13th- 15th ?. You can use the controls to slow down the loop or view each image individually.
6. Repeat the above for Fine Particulate Matter – (parameter under AIRNOW_PM)
PART II  

This exercise will be completed later today.
STEP 7: Generating NO2 maps

1. Go to the main Giovanni page and click on “OMI L2G” 
2. Select “NO2 Tropospheric Column Amount”
3.  Repeat the steps above in order to generate an NO2 map for the eastern U.S
STEP 8 (optional): 3D Visualization on Google Earth and download of GIF images and data files

1. At the top of the results page click on the “Download Data” tab

2. To download a KMZ or other data files click on the items on the last column.
3.  To view the image on Google Earth, click on the KMZ icon, then upload to Google Earth directly or you can choose to save the file, then open Google Earth, and then open the file after you start Google Earth.  

4. To download a gif image click on the file name at the bottom of the first column
5.  Adding aerosol vertical information:  Go to the A-Train Instance in the main Giovanni web page to select the aerosol vertical profile for the desired date. 
Step 1:  Select the desired date below the map then click “update map” below the map. This will update the Calipso orbit locations for that day.
Step 2: Select the orbit closest to Virginia and North Carolina by clicking with your mouse on the corresponding orbit.
Step 3: Under Clouds, select the parameter “Clouds/Aerosol Classification” 

Step 4: Select “Generate Visualization” at the bottom page. This will take you to a results page.

Step 5: At the top of the page click on the tab that says “Download Data”. Then follow the same instructions as above to upload the KMZ onto Google Earth 

Step 6: Analysis. Does the Calipso plot add any information about the vertical distribution of the aerosols ?
