ARSET Case Study and Exercise

October – November 2010

Dust and Sulfate Aerosol Event from August 2009

This months Google Earth Case study and ARSET practice exercise have been combined. We once again start with an event described in the UMBC smog blog.  On August 27, 2009 the Northeast United States was hit with elevated levels of particulate matter.  At the same time a large area extending from the Southeast United States to Puerto Rico was hit with (apparently) a large amount of dust.

For those who want a good opportunity to learn how to use  the features of the Giovanni A-Train instance follow the directions in the attached Giovanni exercise. For this month’s contest you can answer the “Some things to ponder” section from that document. 

For those of you who just want to participate in the  Google Earth case study you can use the attached file “Air Quality Event from August 27, 2009.kmz  to answer the questions below. 

You can enter with either the exercise or Google Earth version of the case study. For this months case study/exercise the prize is a copy of the beautiful coffee table book “Our Changing Planet”.  You can see it here

http://www.amazon.com/Our-Changing-Planet-View-Space/dp/0521828708
Entries are due on November 19th.

Case Study Directions and Answer Sheet
There are two kmz data files included in this case study

1. Air Quality Case Study for Oct-Nov 2010 which includes

FLAMBE – the NRL model data, imagery, fire data

Back trajectories and aeronet data for the Maryland Science Center and La Paguera Sites

2. A-Train Data for Oct-Nov Case Study which include

Calipso Vertical Feature Masks for 8/25, 8/26, 8/27

MODIS AOD and Fine Mode Fraction from the A-Train

OMI NO2 and SO2 from the A-Train   

Start by displaying the 

Flambe/MODIS/Cloud/NAAPS data for 20090827

in GE.

As you can see the model predicts a large are of sulfate aerosol over the Northeast and a large area of dust over the southeast and extending into the Atlantic.

Your assignment in this case study is to see how much corroborating evidence you can find for the model’s predictions.

1) Display in GE the “La Parguera Back Trajectory Analysis” and the “Maryland Science Center Back Trajectory Analysis”. 

What do these back trajectories tell you about the source regions for these aerosols (Back trajectory analyses should not be used going back more than 3 days)?

Does the aeronet data included with these back trajectories confirm and/or contradict the model predictions?  If so how?

(This aeronet information is found by looking in the text area under the highlighted back trajectory title or by clicking on the title.)

2) Display the Calipso Data from August 27th, 2009. 

“VFM.002_20090827_18 Feature Classification Flags”

Examine the height of the aerosol in the vicinity of La Parguera and the MD Science Center.

How do the maximum aerosol heights compare?

Do you see distinct layers or a single well mixed layer in each area?

Do the heights of the aerosol layers provide any evidence to confirm the model predictions?

3) Display both the MODIS Optical Depth Land and Ocean MAC04S1.002_20090827_18_Optical_Depth_Land_And_Ocean
and the MODIS Fine Mode Fraction MAC04S1.002_20090827_18_Optical_Depth_Ratio_Small_Land_And_Ocean.
You can click on the title of one of them and then use the slider just above “Layers” section of Google Earth to adjust the transparency.  This will make it easier to compare the two. You may need to turn off the Calipso display to see the other data displayed.

What evidence do these two parameters provide to confirm or contradict the model’s predictions?

Note that when MODIS AOD is < 0.2 the fine mode fraction results may have large errors.

4)  Display both the OMI SO2 and OMI NO2 data from the A-Train.

OMSO2_CPR.003_20090827_18_ColumnAmountSO2_PBL
             OMNO2_CPR.003_20090827_18_ColumnAmountNO2Trop_CPR

Once again you may wish to display both simultaneously and use the slider bar to adjust the transparency to allow for easy comparison.

What evidence do these two pieces of information provide to confirm and/or contradict the model’s predictions?   What information does OMI provide that we have not been able to confirm with the other pieces of information?  Can SO2 or NO2 be used as a tracer for aerosols and if so which one looks to be the better tracer and why?

5) For your own interest you can display the Calipso Vertical Feature Mask for both 8/25 and 8/26/09 along with 8/27/09.

VFM.002_20090826_15_Feature_Classification_Flags

If they do not all display in Google Earth simultaneously look for a slider bar in the upper left of the GE display area.  Make sure that you separate the end point markers to encompass the whole span from 8/25 through 8/27
