OSDPD/Satellite Services Division

14 New Satellite Products Transitioned to Operations in FY-06

Dec, 2005 (3)
Three products were transitioned into operations in the last quarter (Oct-Dec 2005): 
GOES Clear Sky Brightness Temperature (CSBT)

This is a new product that was being distributed hourly by CIMSS in Wisconsin to NCEP/EMC and ECMWF for use in there models.  Both users wanted the product to be placed in operation so that the product would be maintained 24/7 in an operational environment. The CSBT product was made operational on December 6, 2005.  The software selects cloud-free Fields-Of-View (FOVs), average these data to 50 km by 50 km areas, and stage the information to Binary Universal Format Representation (BUFR) files for subsequent use by the modeling community. The CSBT product provides clear sky information for the five spectral bands from both the GOES/East and West Imagers. NCEP/EMC has successfully accessed and decoded the CSBT data and routinely incorporated them into their databases. Assimilation of geostationary satellite data allows a more complete description of the atmosphere for initialization of numerical weather analyses and forecasts by providing hourly radiance information. The current GOES Imagers provide information on upper-level tropospheric humidity structures (water vapor channel), the surface temperature, and near surface humidity (window channels). Compared to polar orbiting satellites, the benefit of geostationary imagers comes from the high temporal frequency (hourly) of radiance observations and increased areal coverage. Coverage for the GOES/East and West CSBT product extends from roughly 67S to 67N and 30W to 165E. For each 50 km processing box the average brightness temperature for each infrared (IR) band is calculated along with the average clear and cloudy brightness temperatures. Processing is performed using the Man computer Interactive Access System (McIDAS) and the output information is then transferred from a McIDAS Meteorological Data (MD) file into a BUFR file.

GOES Merged Soundings Product System (MSPS) Single Field of View (SFOV)

This new system has merged three separate soundings systems into one system and went from a 50km resolution system to a 10km resolution.  The merger of the three systems represents a significant improvement in efficiency and cost savings on the product side. The product was made operational on November 1, 2005. These products are generated every hour 24/7, and made available to the appropriate users. The first products to be replaced were the four Derived Product Images (DPI) (Lifted Index (LI), Precipatable Water (PW), Surface Skin Temperature (SKT), and Cloud Top Pressure (CTP)), that are sent to the NWS AWIPS.  The benefits of the improvements are;

1) An improved cloud mask; 
2) Finding CO2 solutions at pressures that lie between the fixed pressure levels used in the quadrature 
3) Improvements/corrections made to the forward calculation of the radiances, particularly as it pertains to the treatment of the lowest layer of the atmosphere just above the surface.
These improvements were noticed right away by the users.  The other products to be replaced shortly are the Automated Surface Observing System (ASOS) Satellite Cloud Product (SCP) text file.  Which is NESDIS’ assistance product to the NWS ground system ASOS, which can not detect above the low level clouds.  SSD currently services 1600+ observing stations throughout the US. The Soundings SFOV product is sent to the NWSTG for NWS distribution in standard BUFR format.  It is also used by NWS/NCEP/EMC for use in the models in NCEP BUFR format.  These soundings are being made in both 5X5 and 1X1 off of the MSPS SFOV system.  The 5X5 product is a sub-sample of the 1X1 product.  NCEP also receives a 1X1 Cloud Top Pressure BUFR product which is a part of the previous product and will not be generated separately once NCEP has transitioned over to the new product.  The deadline for having all products transitioned over is March 1, 2006. 

GOES Aerosol Smoke Product (GASP)

The GOES and Aerosol Smoke Product (GASP), developed at NESDIS/ORA by Drs. Ken Knapp, Ana Prados and Shobha Kondragunta, is a retrieval of the Aerosol Optical Depth (AOD) using visible radiances from the Geostationary Operational Environmental Satellite (GOES) imager.

GASP uses the GOES visible channel to calculate surface reflectivity and then AOD.  First, visible imagery from the last 14-28 days is used to create a composite clear background image, using the second darkest pixel.  The surface reflectivity is then calculated from this image by means of a Look Up Table and assuming a background aerosol load of 0.04.  The AOD is calculated from the estimated surface reflectivity and the Look-Up Table. A cloud mask algorithm is used to identify clouds, emissions (i.e., automobiles, industry, fires) and dust.

The GASP system, declared operational in Dec, 2005, provides a satellite-derived aerosol product that is used to improve air quality and visibility forecasts.  Specific applications which use GASP include: Air Quality (AQ) forecast verifications, EPA AQ assessments, assists EPA in understanding the linkage between conditions observed in satellite data and human health and air quality and is used as guidance by local AQ monitoring agencies to develop short-term pollution control strategies and issue AQ alerts.
Jan, 2006 (1)
Tropical Cyclone Formation Parameter

The TCF parameter calculates the potential for tropical cyclone formation (or genesis) in the North Atlantic between Africa and the Caribbean islands. Climatologically, this region is the source of about 40% of the Atlantic basin tropical cyclones and roughly 60% of the major hurricanes. The genesis parameter is based on an appropriately scaled

5-day running mean of vertical shear, vertical instability, and midlevel moisture variables. The instability and shear variables are calculated from operational NCEP analyses, and the midlevel moisture variable is determined from cloud-cleared GOES water vapor imagery.  On average, there is only a short period from mid-July to mid-October when all three variables are favorable for development. This observation helps explains why tropical cyclone formation in the tropical Atlantic has such a peaked distribution in time. The parameter also helps explain intra- and interseasonal variability in tropical cyclone formation.  The TCF product is a valuable forecasting tool because it assists in the early prediction of the formation (and possible track) of new tropical cyclones.

June, 2006 (7+1+1)
Ocean Color Products

OKEANOS is a satellite data processing system that generates CoastWatch ocean color, water clarity, and sea surface temperature products.  Twenty-one individual CoastWatch ocean color products were declared operational on June 12, 2006.  These products are used to facilitate coastal resource management including the detection of harmful algal blooms (HABs).  These 21 products fall into seven ocean color product categories including: normalized water-leaving radiances (Nlw), daily mean chlorophyll-a concentration, 61 day mean chlorophyll-a concentration, chlorophyll-a concentration anomaly, daily mean remote sensing reflectance (Rrs), 61 day mean remote sensing reflectance and remote sensing reflectance anomalies. One set of these products are generated using MODIS/AQUA data.  Two sets of these products are generated using SeaWiFS data, one using a NOAA-unique atmospheric correction and the other using a standard atmospheric correction provided by the NASA SeaDAS software modules.  
Specific ocean color products include:
Normalized water-leaving radiances (1)
SeaWiFS nLw (NOAA atmospheric corrections) 
SeaWiFS nLw (NASA atmospheric corrections) 
MODIS/Aqua nLw 
Chlorophyll_a mean concentrations (daily and multi-day composites) and anomalies (3)
SeaWiFS Daily mean Chlorophyll_a concentration (NOAA atmospheric corrections, OC2.RS)  
SeaWiFS Daily mean Chlorophyll_a concentration (NASA atmospheric corrections, OC4v4) 
MODIS/Aqua Daily mean Chlorophyll_a concentration (OC3M)
SeaWiFS 61-day mean Chlorophyll_a concentration (NOAA atmospheric corrections, OC2.RS) 
SeaWiFS 61-day mean Chlorophyll_a concentration (NASA atmospheric corrections, OC4v4) 
MODIS/Aqua 61-day mean Chlorophyll_a concentration (OC3M) 

SeaWiFS Chlorophyll_a concentration anomaly (NOAA atmospheric corrections, OC2.RS) 
SeaWiFS Chlorophyll_a concentration anomaly (NASA atmospheric corrections, OC4v4) 
MODIS/Aqua Chlorophyll_a concentration anomaly (OC3M) 
Remote Sensing Reflectances  (3)
SeaWiFS Daily mean Rrs670 (NOAA atmospheric corrections)
SeaWiFS Daily mean Rrs670 (NASA atmospheric corrections)
MODIS/Aqua Daily mean Rrs667 
SeaWiFS 61-day mean Rrs670 (NOAA atmospheric corrections)
SeaWiFS 61-day mean Rrs670 (NASA atmospheric corrections)
MODIS/Aqua 61-day mean Rrs667 
SeaWiFS Rrs670 anomaly (NOAA atmospheric corrections)
SeaWiFS Rrs670 anomaly (NASA atmospheric corrections)
MODIS/Aqua Rrs667 anomaly 
Effective Cloud Amount (ECA) (1)
The ECA is an image product, a part of the Merged Soundings Product System (MSPS) of Single Field of View (SFOV).  MSPS was made operational in October 2005 and a number of the deliverables were dependent upon the user readiness to receive the products.  The ECA is sounding derived product image, one of the five products being delivered to AWIPS.  AWIPS is receiving the product even though it is not slated to be made operational by NWS until OB7.2 is activated into operations.  We are now sending the ECA product to AWIPS via GINI2, which began on June 19, 2006.  

GOES-12 Imager Clouds (1)
The GOES-12 Imager Cloud Product (GICP) is an image product that can only be made with the use of the 13.3 um channel of the imager instrument.  GOES-12 was modified to be able to make this product available 24/7.  It will enhance the meteorologist’s ability to see the cloud structures on a full disk removing the limits of the soundings instrument.  This product is being made available to NWS/AWC every hour, AWC are required to include convective cloud tops (in units of feet) to the SIGMET (significant meteorological information) database.  This product helps them fulfill this requirement.  GICP has been made operational on July 31, 2006. 

August, 2006 (1)
GOES SST Bayesian Cloud Mask Enhancement 

GOES SST products provide diurnal cycle for the POES/GOES high-resolution spatial and temporal analysis. GOES SST Bayesian Cloud Mask Enhancement is a new cloud masking methodology based on a probabilistic (Bayesian) approach to detection using thermal infrared radiances estimated from the OPTRAN model together with a spatial variance predictor to estimate the probability of a particular pixel being clear of cloud. It remove sources of retrieval bias in all Geostationary SST products increasing coverage of SST observations, maximizing return from GOES Imager data. 

The Joint Center requires improved SST products which have had biases removed and include error estimates for each observation that can be assimilated into their operational forecast models. GOES-SST is CoastWatch’s most requested product Coral Reef Watch requires accurate information on the diurnal SST cycle of the ocean to determine the heat stress on the coral reefs. These expanded products will allow global assessment of the heat stress on coral reefs worldwide.

