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Air Quality Event Case Study Spring/Summer 2011
The case study for spring/summer 2011 is focused on an event around the aeronet site Bac Giang in Vietnam.  This event is from May 2, 2007.  What makes this an interesting case is that the aerosols seem to change as the day progresses and there are many potential source regions for the aerosols.

Contest entries need to be sent to Richard.Kleidman@nasa.gov
by July 15, 2011.  All files and additional information can be obtained at http://arset.gsfc.nasa.gov/studies/index.php?id=current
You will need the following files:

Bac Giang Case Study.kmz 

2007 Calipso Feature Classification Flags.kmz

Bac Giang Case Study Record and Analysis Sheet.doc
There are three main elements to this case study:

1) Identifying the type of aerosol

2) Indentifying the source regions 
3) Comparing different satellite products
Once you have obtained the file  Bac Giang Case Study.kmz double click on it to open it in Google Earth.

The Bac Giang Case Study will show up in the side panel of Google Earth.  The first time you open it you will it under temporary items  in the Google Earth side bar.  Make sure the box next to it is clear.  If there is a dash or a check in the box just click on the box.

Click on the arrow next to the box to expand this file so that you can see all of the pieces in the file.

Overview/Getting started:

It is always a good idea to get the big picture by looking at imagery when trying to understand a case study.

To get the rgb satellite imagery for the globe on this day:

Click on the arrow next to Flambe/ MODIS/NAPPS/ data for 20070502

Click the box next to MODIS Satellite image.  It may take a long time for these images to load so be patient.

Next look at a higher 1 Km resolution image of the area around Bac Giang.  Click the box next to “AERONET_Bac_Giang.2007122.aqua.1km” to display this image. The red squares represent areas where fires have been detected.

Based only on your viewing of the global and local satellite images answer the following along with your reasoning:

Does this look like a local or regional event?

Does this look like dust, smoke, pollution or a mixture?
Examining aerosol type:

In order to get information about the aerosol type in the vicinity of Bac Giang we can start by looking at aeronet data.

Click on the blue highlighted folder name “Bac Giang Case Study”.    This will open up a window in Google Earth that shows some information from the Aeronet site for Bac Giang on this day.   It is very easy to get to the aeronet site and find the missing information plus a lot of additional information.  Click in the box next to “aeronet_sites_2007_lev20.kmz

Many yellow pins will now appear in the Google Earth window.  Each pin shows the location of an aeronet site that was active in 2007 and has level 2.0 data.  Click on the Back Giang pin and it will open a box with a link to the web page for the aeronet site.  Navigate to the date of our case study and find the missing information .

Fill it in the missing values on this sheet and also write it into the Google Earth folder.  To write it into the Google Earth Folder right click on “Bac Giang Case Study” and select “Get Info”.  You can enter text into the box and then click “OK”.

Aeronet 500 nm AOD average - .

Aeronet 500 nm AOD maximum - 

Aeronet 500 nm AOD minumum - 

Fine mode fraction 0 - 1 GMT -

Fine mode fraction 4 - 6 GMT -

Angstrom exponent 0 - 1 GMT - 

Angstrom exponent 4 -6 GMT –

Based on the aeronet information describe the type of aerosols seen at Bac Giang through different time periods of May 2nd.   Are the aerosols large,  small, a mixture, likely to be dust, smoke, a mixture or something else?  Give evidence to support your description.

Aerosol sources:

Begin by clicking on the boxes next to “7 Day Back Trajectory Analysis” and “NOAA Hysplit Trajectoy 386934”.   You should now see 4 lines coming from the Bac Giang Aeronet location. The back trajectories show the path that various parcels of air took on their way to Bac Giang. Three of the lines have numbers next to them.  This indicates the atmospheric pressure where that parcel of air started 7 days before May 2, 2007.  The parcels of air move not only horizontally but also vertically.  It may be easier to look at the vertical component of the back trajectories using the aeronet synergy tool.

http://aeronet.gsfc.nasa.gov/cgi-bin/bamgomas_interactive
To see the path the aerosols took to arrive at Bac Giang it can be useful to use Giovanni to make an animation of the AOD and fine mode aerosols starting 4 -5 days before May 2, 2007.  http://gdata1.sci.gsfc.nasa.gov/daacbin/G3/gui.cgi?instance_id=MODIS_DAILY_L3
Based on the back trajectories and Giovanni evidence describe the likely source area(s) for the aerosol at Bac Giang?

If you can think of any other kinds of information that can help determine the source regions for the aerosol list them.
Use the  NEO data to get a sense of the geographic extent of the high aerosol loading.   (Click on NEO_AquaAOD_050207.kmz and or NEO_TerraAOD_050207.kmz)   Try to describe the nearby areas that have a high amount of aerosol loading.   Were you able to get the same information from the satellite images?

Display the NRL Flambe model data.  Click the arrow next to MODIS-NAAPS box to show all of the choices.  Click the boxes next to NAAPS-smoke, NAAPS-aerosol, and NAAPS – sulfate to show the contour lines of the predicted model concentrations for each of these types.  Click the arrow next to Fire Detections,  Click the box next to NRL Aerosol label.

Does the data from the NRL FLAMBE model agree with the extent of the high aerosol loading as represented by NEO.  How well does the model seem to be doing?

According to the model what type(s) of aerosol is dominant for this event?

Click the box for MODIS fire detections.  From the fire detections included in Flambe is it possible that smoke is a significant contributor to the aerosol in this region? What other source(s) of data could be used to confirm this hypothesis?

Load the Calipso data file provided separately with this case study into Google Earth.  It will show up as VFM.002_20070502_06_Feature Classification Flags in Google Earth.  Take note of where the Calipso image crosses the back trajectory. Is the aerosol well mixed or does it seem to be in distinct layer(s)?  How high is the aerosol according to Calipso?

There is one aeronet station upstream from Bac Giang in a potential source areas.   If  you are interested you can look at the data from this aeronet site to see if the aerosols on the days leading up to May 2nd are similar in kind and amount to the aerosol in the Bac Giang region on the data of the case study.  This may also give some additional information on the source of the aerosols.  If you did this what do you conclude from these explorations?

Go back and look at the data from the aeronet site and the satellite image from FLAMBE.  Notice that there is a gap in the observations.  What is the source of this gap?  Hint: Look at the satellite rgb images.  Use all of the information you have seen to try to think of some explanations for why the aerosol before the gap seems so different than the aerosol after the gap.  Write your ideas below.

Satellite Product Comparison:
Compare AOD information from different sources.

We are now going to compare AOD from three different sources.

1) Giovanni MODIS 1 degree resolution AOD file : Daily_MOD08_D3.005_Optical_Depth_Land_And_Ocean_Mean

2) NEO MODIS .25 degree resoulution AOD files

3) Giovanni OMI 1 degree resolution AOD file:

The best way to compare these files is to turn everything else off.

Click in the boxes for the two files you want to compare.  Adjust the transparency of one or both files by clicking on one file in the side panel to select it ant then moving the slider just above the “Layers” section of the Google Earth side panel.  If you select either of the Giovanni files and they do not display click and drag the sliding bar at the top left of the Google Earth display area.

Spend some time to compare these three file and try to answer the following.

How does the OMI file compare to the Giovanni MODIS file in the following two ways.

Do they cover the same areas or are they different?

How do the values for AOD compare in places where they both make measurements.  

Try to explain any differences you see.

How does the NEO file compare with the MODIS Giovanni file in the following two ways.

Do they cover the same areas or are they different?

How do the values for AOD compare in places where they both make measurements.  

Try to explain any differences you see.

