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The NOAA/NESDIS Fire and Smoke Analysis Product.

     Smoke areas in this product are manually defined by analysts primarily using several hours of GOES (Geostationary Operational Environmental Satellite) visible channel animations.  Plume outline/edges are most easily determined when there is a sharp contrast between the smoke/no smoke areas. This is usually the case for relatively fresh smoke from active fires but is also dependent on other factors such as vertical wind profiles, atmospheric stability, presence of clouds, etc.  The 'older' the smoke gets (smoke can stay aloft for days to weeks) the more likely it will become more diffuse and lose its sharp edge. It is also more likely to mix with other aerosol constituents (primarily haze pollution) in stagnant weather patterns. This frequently occurs in the summer when there are large smoke producing fires in the West. The smoke will often drift into the central and eastern US and mix with pollution in these areas which can make it very difficult to define plumes from particular sources. To help track smoke in these cases (and discriminate between blowing dust and haze pollution) as well as track long range transport from Asia or elsewhere various additional resources can be used, including the NWS smoke forecast (http://airquality.weather.gov/), the UMBC smog blog (http://alg.umbc.edu/usaq/), the Naval Research Lab aerosol forecast (http://www.nrlmry.navy.mil/aerosol_web/loop_html/globaer_noramer_loop.html) and NASA's GEOS-5 model (http://portal.nccs.nasa.gov/cgi-fp/fp_2d_chem.cgi?region=pac&dtg=2012041900&prod=coclbbae&model=fp&tau=000&&region_old=pac&dtg_old=2012041900&prod_old=fineaot&model_old=fp&tau_old=000&&loop=0).

In the KML display of the product (see image below), the smoke areas are normally shaded green (light density smoke), yellow (medium density) or orange (thick density) with individual plume areas outlined by white lines. However, there is currently a glitch in the display such that most plumes are displayed as green, even those that are medium or thick. The actual density values can be revealed in Google Earth by clicking on the 'x' in the box associated with the polygon/plume area. 

As noted, the density information has 3 broad categories (light, medium, and thick) which are expressed in units of micrograms per cubic meter for the total atmospheric column. Thus, light density smoke is 5 micrograms/m3, medium density smoke is 16 micrograms/m3 and thick density smoke is 27 micrograms/m3.  These values are just an approximation for the center point of a range of smoke concentrations and shouldn't be used as an absolute cutoff value. With the idea that the number (5,16,27) is the center point of a range, then the approximate scale would read something like 0-10 micrograms/m3 for light , 10-21 micrograms/m3 for medium, 21-32 micrograms/m3 for thick. 

The concentration values are obtained by converting the aerosol optical depth values from the GOES Aerosol and Smoke Product (GASP) http://www.ssd.noaa.gov/PS/FIRE/GASP/gasp.html into smoke concentrations. Analysts do not use the GASP product for every smoke contour seen in satellite imagery but do so whenever possible to gain some insight into what density to assign for certain polygons.

The outlines represent the areal extent of smoke seen during the start and end times of the GOES visible animations, which can be obtained by clicking on any "X" in the KML display. The information contained in the attributes is the date, the start and end times of the GOES animation used in drawing the particular smoke plume and the density. 

The product description was provided by Mark Ruminski and John Simko of NOAA/NESDIS

For additional information please see:
http://www.osdpd.noaa.gov/ml/land/hms.html 

or write to SSDFireTeam@noaa.gov
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Image of KML display of the NOAA smoke product.  White lines define contiguous smoke plumes of the same density.  Shaded areas correspond to light, medium and/or heavy smoke areas. Additional information on smoke density within a plume area can be obtained by clicking on the appropriate “x”. Smoke areas should be colored according to the legend at the top of the image.  Due to a problem with the software all smoke areas are currently shaded green
