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Air Quality Event Case Study Fall 2011 – PART 1
The case study for Fall 2011 is focused on an event around the AERONET site Monterey in California.  This event is from August 14-15, 2009.  What makes this an interesting case is that there are some spikes in the amount of aerosol during the day as well as information from the aerosol size distribution that may indicate some unusual sources or aerosol processing,   Part 1 will focus on aerosols.  Part 2 which will be distributed to CARB employees will focus on trace gases.

Submissions/Contest entries need to be sent to Richard.Kleidman@nasa.gov
by November 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:

Monterey Aug 15 Case Study.kmz 

2009 Monterey Calipso Feature Classification Flags.kmz

Monterey 2009 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
As you go through this sheet:

· numbered items refer to items to display 

· lettered items refer to questions that should be answered

Some additional points when using Google Earth.

1. Things can get very crowded.  Turn off items you are no longer looking at as you go through the case study.

2. When comparing items you can click on the parameter you are displaying and use the slider bar at the lower left window to adjust the transparency

3. Occasionally you will may have trouble displaying items because the parameters cover a range of dates and times.  There is a slider bar in the upper left portion of the main display window that you can move or expand the endpoints to make sure the time and date you want are included in the displayed items.
Overview/Getting started:

Once you have obtained the file  Monterey Aug 15 Case Study.kmz double click on it to open it in Google Earth.

The Monterey Aug 15 Case Study will show up in the side panel of Google Earth.  The first time you open it you will see 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 to stop it from loading.

Click on the arrow next to the box to expand this file so that you can see all of the pieces in the file.
It is always a good idea to get the big picture by looking at imagery when trying to understand a case study.

1) To display the rgb satellite imagery for the region on this day:

Click in the box next to Aqua.500m.RGB_Image

The blue circle in the image represents the position of the aeronet sun photometer around which our case study will be centered.  Spend a few minutes to look for obvious and not so obvious smoke plumes and to differentiate smoke from clouds where possible.
2) Next we will display the fires detected by satellite for Aug 15th.

Click on the arrow next to

Flambe/MODIS/Cloud/NAAPS data for 20090815

Click in the box next to Fire detections.  The green and red circles

represent the positions on the fires detected by the satellite on this day

A.  There is something that looks like a large smoke plume on the north side of Monterey Bay yet there are no fire detections in what should be the source area.

What are two possible explanations for this?

3) Next we will display the fires detected by satellite for Aug 14th.

Click on the arrow next to

Flambe/MODIS/Cloud/NAAPS data for 20090814

Click in the box next to Fire detections.  

B.  How do you now explain the discrepancy between the smoke plume and the fire detections?  Are there still other possible explanations for the lack of fire detections on August 15th.
Examining aerosol amount type and source:

4) First we will use data from the Monterey aeronet instrument to learn something about the aerosols. 

NOTE:   If you are unfamiliar with or need a review of AERONET and/or some of the terms we will be using you should review the “Aerosols Properties Glossary”  and the “Introduction to Aeroent” presentations found on the ARSET air quality website

http://airquality.gsfc.nasa.gov in the “Training Materials” ( “Materials by Topic” section.   The “Properties Glossary” presentation can be found in the “Aerosol Products”  ( “Overview” section.

Click on “aeronet_sites_2009_lev20.kmz”.  Each yellow pin represents the location of an aeronet site in 2009.  Click on the pin for Monterrey and then on the “Link to Monterey data” in the box that pops up.

Use the links on the page to navigate to August 15, 2009.

Select AOD Level 2.0

C. Using the information from the graphs on the AERONET page complete the following:
Note: Some of this information is also available by clicking on the folder name Monterey Aug 15 2009

Aeronet 500 nm AOD average - .

Aeronet 500 nm AOD maximum - 

Aeronet 500 nm AOD minumum - 

SDA Fine mode fraction 15 – 19  GMT -

SDA Fine mode fraction 20 - 22 GMT –

SDA Fine mode fraction after 23 GMT - 
Angstrom exponent 15 - 19 GMT - 

Angstrom exponent 20 - 22 GMT –
Angstrom exponent after 23 GMT –

What is different about the aerosols during the spike in AOD between 20 and 22 GMT?

What physical phenomenon might have caused this to happen?

How could you explain the overall decrease in AOD after 23 GMT while at the same time the Angstrom Exponent is increasing?
5) Turn off the fire detections. Click in the box next to “7-day Back Trajectory Analysis”.  This will show the location of the AERONET sun photometer and the model generated back trajectories.

You can also turn on the NOAA HYSPLIT Trajectory 15Aug2009.  This will display back trajectories for 10 days computed from 17 GMT on Aug 15th.

D.   What is the most likely source for the spike in aerosols observed on Aug. 15th in Monterey?

     What are some other possible source regions for the aerosols observed in Monterey?

    What addition and/or other kinds of evidence could help to determine the source of the aerosols or what source areas may have contributed aerosols?

6) There are several files from the CALIPSO/CALIOP sensor available as part of this case study.  CALIPSO is an active sensor that can measure the vertical profile through the atmosphere.   These are the “Feature_Classification_Flags” KMZ files.  Each file has the date appended to the beginning of its name.   Aerosol layers high in the atmosphere can be transported for long distances.  In these files the yellow color indicates aerosol and blue clouds.   While displaying the back trajectories from Monterey display one or more of the CALIPSO files.  You will have to expand the time slider in the upper left corner of the main display window to have these display properly.   
E.  Does the comparison of the back trajectories and vertical distribution of the aerosols indicate that transport over long distances to Monterey is possible?   Explain why or why not.    If non-local aerosols are possible what are the potential source regions?

Comparing Satellite Products:
7) Click the box next to GiovanniAOD_Aqua_15Aug2009

This KML file was created from level 3 data using the Giovanni on-line tool.

http://giovanni.gsfc.nasa.gov

8) Click on the box next to AquaAOD_10KM_15Aug2009

This KML file was created from the Level 2 MODIS aerosol file using Panoply software.

E.  Both of these AOD files are scaled from 0.0 – 0.6 AOD

Describe the differences in these two AOD displays.  How do you explain the reason(s) for the differences?

9) Display the Giovanni_AIRNOW_PM.

This KML was created using the Giovanni Air Quality Instance.  The data reflect EPA PM 2.5 data which is re-gridded and reflects average hourly concentrations between 15 Z and 22 Z.

F.  Compare the AIRNOW PM data with both of the AOD parameters from step 6 and 7.   How does each of the satellite retrievals of AOD compare with the AIRNOW data? 

 It looks like there are significant differences in the spatial pattern of the AIRNOW and satellite data.   Give at least two possible explanations for these differences.
(ONLY FOR CARB EMPLOYEES)

  As a last review step you should be able to go to the AERONET SYNERGY TOOL and display the following for the Monterey site for August 15th, 2009

1. Surface data.

AOD parameters:

AOD,  fine and coarse mode aerosols, angstrom exponent
2. Inversions (v2).

Size distribution.   Take a good look at how the aerosols are distributed between the fine and coarse mode and how this changes throughout the day.

G.  What is odd about the coarse mode?

3. SDA retrievals

4. Satellite Retrievals.

MODIS Rapid Response

MODIS Daily

   H.    Why do the Terra and Aqua maps look so different?
