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Based on your viewing of the global (Satellite image in the Flambe data)  and local (MODIS 2 KM RGB) satellite images included in the KMZ file:

Does this look like a local or regional event?

This looks primarily to be a local event.  The biomass burning fires, which in turn are resulting in the high aerosol loading, cover a large area of the southwest Amazon, Bolivia, and Paraguay, but are local to the region of high aerosol loading.  There appears to be little transported aerosol from surrounding regions.
Does this look like pure smoke or a mixture with dust and or pollution?

A large majority of the aerosol loading appears to be attributed to smoke pollution, according the FLAME model results.  According to the FLAMBE model results, none of the particles are attributed to dust or urban pollution.
Based on the data available fill in the following

                                                                                                   DATA Source(s)

Maximum and average AOT:   Max: 1.6 Avg: 1.0         FLAMBE Smoke
Fraction of fine AOT:                  0.85                                MODIS Aqua
Why is the back trajectory not helpful in this case for determining the source of the aerosol?

Because the source of the aerosol loading is from local fires, back trajectories are not useful.  The majority of aerosols are not being transported to this region.
Use the Giovanni tool (in animation mode) to see if it gives a confirmation for the source area of the aerosol.

http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=MODIS_DAILY_L3
The animation (which I ran from September 28th to October 7th) confirms that the aerosol loading on October 2nd was emitted locally.  The heavy biomass burning plume is centered over the same region throughout these 10 days.  There does not appear to be long-range transport of aerosols over this time period.
Use the NEO data (0.25 degree MODIS data) to get a sense of the geographic extent of the high aerosol loading.  Try to describe this region.   How well does this information agree with the RGB satellite images?

The NEO Aqua AOT data indicate that high aerosol loading exists over a large area, between 30˚S and 10˚S and between 70˚W and 55˚W.  The area extends from the southern Amazon to the eastern edge of the Andes, as well as throughout the Cerrado to the southeast and as far south as Argentina.  This result agrees well with the RGB satellite image – heavy smoke and fires exist throughout the region covered by the satellite image, which approximately corresponds to the area of high AOT from the Aqua data.
Why is there a big gap in the MODIS retrieval?  (Provide at least two reasons).

There are a multitude of reasons why there could be gaps in the MODIS AOT retrieval.  The presence of clouds can obscure AOT measurements.  Also, gaps in coverage resulting from the orbit of the satellite can also result in missing AOT measurements.  Due to the orbital path, one-hundred percent of the Earth is not covered each day.  Larger gaps occur over the tropics compared to the poles.
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?

Yes, the data from the NRL FLAMBE model appears to agree well with the MODIS Aqua data, particularly with respect to the spatial extent of the high aerosol loading.  Yet, The FLAMBE model appears to underestimate the average aerosol loading in the region when compared to MODIS Aqua data.  MODIS Aqua data in this region predict AODs above 2.0 over a large area between 30˚S and 10˚S, whereas the FLAMBE model predicts AODs above 1.6 in only a small region bordering Mato Grosso, Rondônia, and Bolivia.
Compare the GOES and MODIS fire detections contained in the FLAMBE data.   What is odd about the retrievals for both sensors?   How can you explain this?  (You can look at the RGB image to help answer this question. )

I am not entirely certain what is odd about the retrievals for both sensors.  I see that some fire detections present in the RGB image do not correspond to either MODIS or GOES fire detections in the FLAMBE data set, which is interesting.  I also noticed that fires are absent under regions of heavy cloud cover.  This is because the satellite can detect fires under clear skies or partially obscured skies, but not under thick clouds due to the influence of clouds on mid IR brightness temperatures used to make fire retrievals.  

The regular pattern of the fire retrievals is odd.  This is an artifact due to the fact that the product simply shows which pixels contain fires rather than showing actual locations  -  RK
Why do MODIS and GOES detect different fires?

For one, the overpass time of GOES and MODIS are different.  GOES is a geostationary satellite, meaning that it is moves with the rotation of the Earth, and thus is located over the region at all times and able to make continuous retrievals.  MODIS is a sun-synchronous satellite, meaning that it passes over the region at nearly the same local time each day.  As a result, MODIS may miss fires that occur before or after its overpass time, whereas GOES would detect these fires.
Load the separate Calipso KMZ file:

Look at the Calipso data included with this case study. 

Is the aerosol well mixed well throughout the column or does it seem to be in distinct layer(s)?

The aerosols appear to be in a layer between 3 and 5 kilometers, and not well-mixed through the column.  Yet, because there is total attenuation below about 3 kilometers, aerosols likely exist in this region as well.  My guess is that aerosols are most likely well mixed between 0 and 5 kilometers.
Why doesn’t Calipso see all the way to the ground?

As alluded to above, atmospheric particles in the air (e.g. cloud droplets, aerosols, etc) in high concentrations can completely attenuate the light signal from the CALIPSO LIDAR, and thus not return a signal back to the sensor.
Note the highest attitude levels for the aerosol.  Would this allow for transport out of the local area?   What evidence could you use to follow up on where the aerosol went?

The highest altitude level is about 5 km, which corresponds to a pressure level of about 550 mb over the tropics.  This height is probably not high enough to allow for large-scale transport out of the local region, but some aerosol still may become transported.  The meteorology of this season is dominated by the South Atlantic Subtropical High, which would advect smoke to the southeast.  To follow up on the aerosol, you could look at animations of MODIS Terra/Aqua AOT in Giovanni over the next several days and see where the region of high AOT moves.  Also, you could look at wind forecasts between 700 mb and 500 mb from a number of NWP sources to find where the plume is predicted to travel, and then confirm those predictions by looking at AERONET or satellite AOT data.
Included in this case study is OMI trace gas data for tropospheric NO2 and Formaldehyde for the date of this event and for Nov 27, 2007 when there was little to no biomass burning.    Compare the trace gasses from the two dates.

Does biomass burning create NO2 as a byproduct?

The OMI satellite indicates that NO2 is created by biomass burning as a byproduct of combustion.  High NO2 is detected over biomass burning fires, particularly throughout Bolivia and Paraguay.  
Does biomass burning create Formaldehyde as a byproduct?

It also appears that biomass burning creates formaldehyde as a byproduct, when comparing the OMI satellite retrievals between October 2nd and November 27th.  
