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1.0 INTRODUCTION

The National Aeronautics and Space Administration (NASA) Goddard Earth Sciences Data and Information Services Center (GES DISC) has developed standards-based, Open Geospatial Consortium (OGC) Web Coverage Service (WCS), which provides remote access for select archived satellite data sets.  This service provides customized data to users almost instantaneously. WCS allows for spatial/temporal and parameter sub-setting, re-gridding, re-projection, and reformatting.  The OGC WCS specifications define three interfaces: GetCapabilities, DescribeCoverage, and GetCoverage.  GetCapabilities returns information about the services that are offered, DescribeCoverage tells detailed information about offered coverages, and GetCoverage provides the exact data as requested. 
Currently, the GES DISC has two WCS servers: a stand-alone George Mason University (GMU)-developed server and the Goddard Online Interactive Visualization ANd aNalysis Infrastructure (Giovanni) WCS.  A GetCoverage call to either server could result in an HDF or NetCDF file.  
2.0 STAND-ALONE WCS SERVER

The stand-alone server currently serves a subset of gridded Level 3 daily Ozone Monitoring Instrument (OMI) and Atmospheric Infrared Sounder (AIRS) data products.  There are 19 OMI (Table 1) and 14 AIRS (Table 2) offerings, which include daily, 8-day, and monthly products. The stand-alone server performs quickly since it has direct access to local file systems.  Additionally, it provides dimension subsets for 3-dimensional data products, unlike the Giovanni WCS service.  Furthermore, the stand-alone server provides interpolation capabilities.  Finally, it offers more optional, but useful, information such as Geography Markup Language (GML) grid structure. 
2.1 Stand-Alone GetCapabilities

To create a GetCapabilities call to the stand-alone WCS service, the following rules apply:

· service =WCS (always)

· version = 1.0.0 (always)

· request = getCapabilities (always)

The GetCapabilities call for OMI WCS can be found at:  
 http://acdisc.sci.gsfc.nasa.gov/daac-bin/wcsL3?service=WCS&version=1.0.0&request=getcapabilities
Similarly, the GetCapabilities call for the stand-alone AIRS WCS is as follows:  
 http://acdisc.sci.gsfc.nasa.gov/daac-bin/wcsAIRSL3?service=WCS&version=1.0.0&request=getCapabilities
2.2 Stand-Alone DescribeCoverage

A DescribeCoverage call to the stand-alone WCS service requires the following:

· service = WCS (always)

· version = 1.0.0 (always)

· request = describeCoverage

· Coverage (optional)

For the OMI’s NO2 product, the DescribeCoverage call is:

http://acdisc.sci.gsfc.nasa.gov/daac-bin/wcsL3?service=WCS&version=1.0.0&request=describecoverage&coverage=OMNO2e:OMI Column Amount NO2:ColumnAmountNO2CS30
And, for the AIRS ascending CO total column product, the DescribeCoverage would be:

http://acdisc.sci.gsfc.nasa.gov/daac-bin/wcsAIRSL3?service=WCS&version=1.0.0&request=describeCoverage&Coverage=AIRX3STD:ascending:CO_total_column_A
2.3 Stand-Alone GetCoverage

To create a GetCoverage call to the stand-alone WCS service, the following must be included:

· service = WCS (always)

· version = 1.0.0 (always)

· request = getCoverage (always)

· CRS = CRS:84 (always)
· RESX

· RESY

· coverage
· bbox
· TIME

· format = HDF/NetCDF
The NO2 product may be retrieved by issuing the following GetCoverage call: 
http://acdisc.sci.gsfc.nasa.gov/daac-bin/wcsL3?service=WCS&version=1.0.0&request=getCoverage&CRS=CRS:84&RESX=0.25&RESY=0.25&coverage=OMNO2e:OMI Column Amount NO2:ColumnAmountNO2CS30&bbox=-179.875,-89.875,179.875,89.875&TIME=2008-11-27&format=netCDF
The ascending CO total column product may be retrieved with following GetCoverage call:
http://acdisc.sci.gsfc.nasa.gov/daac-bin/wcsAIRSL3?service=WCS&version=1.0.0&request=getCoverage&CRS=CRS:84&RESX=1.0&RESY=1.0&coverage=AIRX3STD:ascending:CO_total_column_A&bbox=-179.875,-89.875,179.875,89.875&TIME=2008-11-27&format=netCDF 
3.0 GIOVANNI WCS

The Giovanni WCS service is similar to the stand-alone in that they both use Climate and Forecasting convention 1 (CF-1) and the spatial data subset capabilities are the same.  However, the advantage of Giovanni WCS is that it can hold many products (approximately 1000) because of the utilization of the Giovanni services models.  On the other hand, the speed is slower because of the Giovanni service flow.  For this reason, it is desirable to serve as much GES DISC data as possible through the stand-alone WCS server and reserve Giovanni for value-added data, such as virtual products, averaged maps, etc.  
3.1 Giovanni GetCapabilities

To create a GetCapabilities call to Giovanni WCS service, the following rules apply:

· service =WCS (always)

· version = 1.0.0 (optional)

· request = getCapabilities (always)
The operational Giovanni WCS URL for GetCapabilities is:
 http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/giovanni-wcs.cgi?service=WCS&version=1.0.0&request=getCapabilities
3.2 Giovanni DescribeCoverage

A DescribeCoverage call to Giovanni WCS service requires the following:
· service = WCS (always)

· version = 1.0.0 (optional)

· request = describeCoverage

· coverage (optional)

The Describe Coverage call for CH4 would appear as:

http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/giovanni-wcs.cgi?service=WCS&version=1.0.0&request=describecoverage&coverage=AIRH3STD.005::CH4_dof_A
3.3 Giovanni GetCoverage

To create a GetCoverage call to Giovanni WCS service, the following must be included:

· SERVICE = WCS (always)

· VERSION = 1.0.0 (always)

· REQUEST = GetCoverage (always)
· TIME

· COVERAGE
· BBOX

· FORMAT = HDF/NetCDF
A sample getCoverage call would be as follows:
http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/giovanni-wcs.cgi?SERVICE=WCS&VERSION=1.0.0&REQUEST=GetCoverage&TIME=2003-02-01T00:00:00Z/2003-02-05T00:00:00Z&COVERAGE=AIRH3STD.005::CH4_dof_A&BBOX=-84.83,34.99,-68.83,42.99&FORMAT=HDF
4.0 PROXY WCS SERVICE

The GES DISC WCS services may also be extended to serve specific data sets of interest in order to enhance accessibility.  For example, currently there is a proxy WCS service that is a combination of the GMU WCS and Giovanni WCS which provides tailored service for the Atmospheric Composition Portal (ACP).  This service offers a subset of Giovanni variables (approximately 115) that are needed for ACP (Table 3).  It utilizes the stand-alone server to respond to GetCapabilities and DescribeCoverage requests and uses Giovanni WCS to perform GetCoverage.  This method utilizes all relevant products to ACP in Giovanni, while taking advantage of the speed of the stand-alone server’s responses to the getCapabilities and describeCoverage requests.  The purpose of the proxy WCS is to only offer variables useful for a specific purpose.  It provides better DescribeCoverage, including coverage grid structure that is currently not available from the Giovanni WCS.  Furthermore, this method allows the GetCapabilities and DescribeCoverage responses to be editable through a configuration file so that no promotions are needed when offered coverage or coverage descriptions are changed.  This makes the server more flexible and informative.
4.1 Proxy GetCapabilities
The GetCapabilities call for the proxy WCS service is:

http://giovanniplus-ts1.sci.gsfc.nasa.gov/daac-bin/wcsG3?service=wcs&version=1.0.0&request=getCapabilities

4.2 Proxy DescribeCoverage

A DescribeCoverage call for the proxy WCS service is:

http://giovanniplus-ts1.sci.gsfc.nasa.gov/daac-bin/wcsG3?service=wcs&version=1.0.0&request=describeCoverage

4.3 Proxy GetCoverage

A sample GetCoverage call for OMI aerosol absorption optical depth at 388 nm, valid for January 17-18, 2010, is:

http://giovanniplus-ts1.sci.gsfc.nasa.gov/daac-bin/wcsG3?SERVICE=WCS&VERSION=1.0.0&REQUEST=GetCoverage&TIME=2010-01-17T00:00:00Z/2010-01-18T00:00:00Z&COVERAGE=OMAERUVd.003::FinalAerosolAbsOpticalDepth388&BBOX=-180,-90,180,90&CRS=EPSG:4326&FORMAT=NetCDF&resx=1.0&resy=1.0
5.0 POSSIBLE DIFFERENCES IN WCS IMPLEMENTATION
Two major inconsistencies may potentially be observed between different implementations of the current WCS servers and clients.  The first of these discrepancies lies in the incorrect axis ordering for latitude and longitude, when utilizing the widely used EPSG:4326 Coordinate Reference System (CRS) code.  When using this CRS, a majority of implementations, including Giovanni WCS, incorrectly assume the associated boundingBox (BBOX) values are provided as "minLon,minLat,maxLon,maxLat".  The BBOX values for EPSG:4326 should be provided as "minLat,minLon,maxLat,maxLon" because the first axis for this CRS is latitude, rather than longitude.   The stand-alone server at GES DISC utilizes the CRS:84 code instead of EPSG:4326 code in order to avoid this confusion.  The CRS:84 code is defined in the WMS implementation specification (ISO 19128), where the coordinate axis order is defined as “longitude,latitude”.
The second inconsistency exists in how bounding box values are assigned.  WCS coverage models follow the geometry schema of ISO 19123, the only grid coverage which is supported by WCS.  IOS 19123 states that coverage values are only available for grid post points for grid coverage.  Thus, for coverages that are continuous in nature, such as temperature, the values between grid posts may be interpolated using various interpolation methods.  On the other hand, if a coverage is discrete in nature, no coverage value is available for positions that are not directly on the grid points.  For example, WCS cannot return a temperature value in a cell covering an area between 0 and 1 degrees (0,0,1,1).  Rather, it can return a temperature value centered at (0.5,0.5).  Thus, when the nearest neighbor interpolation method is applied, the same temperature value for all points within the area of (0,0,1,1) may be obtained.  The advantage of using a point value is that, when interpolation methods other than nearest neighbor are used, continuous values between points, such as those between 0- and 2- degrees longitude, may be acquired.  In the case when a value represents a whole cell, a step function from one cell to another may be used.  If it is undesirable to provide interpolation or step function values for different cells, then only nearest interpolation at the server side and/or client side can be supported.  This concept may be confusing in communities where CELL or PIXEL, instead of POINT, are utilized because the bounding box values may be used differently.  Typically, when viewing cell/pixel values, the boundary of a coverage is defined by the outside edge of the outermost cell/pixel.  Thus, the BBOX in CRS:84 may use (-180,-90,180,90) for global coverage.  However, some may use a different BBOX by using the same edge (left or right, upper or bottom) of a cell/pixel, such as is the case in some of the AIRS products.  For example, a global coverage at a 1-degree resolution may be expressed as (-180,-90,179,89) when the lower edge of a cell is used.  This example is consistent with the formula that is used to compute the number of rows/columns from upper and lower limits: (upper-lower+1)/resolution.  When the concept of point is used, there is no confusion because the coverage model states that the lower values in a BBOX define the lower point and that the upper values define the upper point of a coverage.  Thus, for a global coverage of 180 rows and 360 columns at 1-degree grid spacing in CRS:84, the BBOX is "-179.5, -89.5, 179.5, 89.5", not "-180,-90,180,90".   Unfortunately, the ISO 19123 grid coverage model is not explicitly and clearly stated in the WCS V1.0.0 specification, resulting in misunderstandings, and thus different implementations.  WCS V1.1.0 corrects this problem and explicitly states that bounding box values define the locations of grid POINT, not the edge of a grid cell.  The GES DISC stand-alone WCS servers are implemented based on the correct grid coverage model concept. 

Table 1: The 19 OMI parameters that are served from the stand-alone WCS server are listed

	Product Name
	Parameter Name

	OMAEROe:ColumnAmountAerosol:AbsorbingAerosolOpticalThicknessMW
	Spectral Absorbing Aerosol Optical Thickness for best fit aerosol model derived with the Multi-Wavelength method, scaled by a factor 1000



	OMAEROe:ColumnAmountAerosol:AerosolOpticalThicknessMW
	Spectral Aerosol Optical Thickness for best fit aerosol model derived with the Multi-Wavelength method, scaled by a factor 1000



	OMAEROe:ColumnAmountAerosol:SingleScatteringAlbedoMW
	Spectral Single Scattering Albedo for best fit aerosol model derived with the Multi-Wavelength method, scaled by a factor 1000



	OMAERUVd:Aerosol NearUV Grid:FinalAerosolAbsOpticalDepth388
	Final Aerosol Absorption Optical Depth at 388 nm



	OMAERUVd:Aerosol NearUV Grid:FinalAerosolExtOpticalDepth388
	Final Aerosol Total Column Optical Depth( or Thickness) at 388 nm



	OMAERUVd:Aerosol NearUV Grid:FinalAerosolSingleScattAlb388
	Final Aerosol Single Scattering Albedo at 388 nm



	OMAERUVd:Aerosol NearUV Grid:FinalAerosolAbsOpticalDepth500
	Final Aerosol Absorption Optical Depth at 500 nm



	OMAERUVd:Aerosol NearUV Grid:FinalAerosolExtOpticalDepth500

OMAERUVd:Aerosol NearUV Grid:FinalAerosolSingleScattAlb500

OMDOAO3e:ColumnAmountO3:ColumnAmountO3

OMTO3d:OMI Column Amount O3:ColumnAmountO3

OMTO3d:OMI Column Amount O3:RadiativeCloudFraction

OMTO3d:OMI Column Amount O3:UVAerosolIndex

OMTO3e:OMI Column Amount O3:ColumnAmountO3

OMTO3e:OMI Column Amount O3:RadiativeCloudFraction

OMUVB:OMI Surface UV Radiation:CSErythemalDailyDose

OMUVB:OMI Surface UV Radiation:Irradiance380

OMNO2e:OMI Column Amount NO2:ColumnAmountNO2CS30

OMNO2e:OMI Column Amount NO2:ColumnAmountNO2TropCS30


	Final Aerosol Total Column Optical Depth (or Thickness) at 500 nm

Final Aerosol Single Scattering Albedo at 500 nm

Ozone vertical column density

Best Total Ozone Solution

Radiative Cloud Fraction = fc*Ic331/Im331

UV Aerosol Index

Best Total Ozone Solution

Radiative Cloud Fraction = fc*Ic331/Im331

CSErythemalDailyDose

Irradiance380

Tropospheric NO2 column, cloud screened at 30%

Total NO2 column, cloud screened at 30%




Table 2: The 14 AIRS parameters that are served from the stand-alone WCS server are listed
	Product Name
	Parameter

 Name

	AIRX3C2M:CO2:mole_fraction_of_carbon_dioxide_in_free_troposphere

AIRX3STD:ascending:TotO3_A

AIRX3STD:ascending:SurfAirTemp_A

AIRX3STD:ascending:SurfPres_A

AIRX3STD:ascending:Temperature_A

AIRX3STD:ascending:CO_total_column_A

AIRX3STD:descending:Temperature_D

AIRX3STD:descending:CO_total_column_D

AIRS3STD:descending:TotO3_D

AIRS3STD:descending:SurfAirTemp_D

AIRS3STD:descending:Temperature_D

AIRS3STD:descending:CO_total_column_D

AIRX3ST8:descending:CO_total_column_D

AIRX3STM:descending:CO_total_column_D
	monthly Aqua-AIRS L3 standard mole_fraction_of_carbon_dioxide_in_free_troposphere

daily Aqua-AIRS standard total column ozone_ascending

daily Aqua-AIRS standard surface air temperature_ascending

daily Aqua-AIRS standard mean surface pressure_ascending

daily Aqua-AIRS standard temperature profile_ascending

daily Aqua-AIRS standard total column CO ascending

daily Aqua-AIRS standard temperature profile_descending

daily Aqua-AIRS standard total column CO descending

daily Aqua-AIRS total column ozone_descending

daily Aqua-AIRS surface air temperature_descending

daily Aqua-AIRS temperature profile_descending

daily Aqua-AIRS total column CO descending

8-day Aqua-AIRS standard total column CO descending

monthly Aqua-AIRS L3 standard total column CO descending




Table 3: The 117 parameters that are served from the proxy WCS server are listed
	Product Name
	Parameter Name

	MIL3MAE2D.004::Optical_depth_average

	The average optical depth variable from the MISR Daily Global Level-3 Product archived in NASA Langley Research Center.


	MIL3MAE2D.004::Optical_depth_average_count
	The average optical depth count variable from the MISR Daily Global Level-3 Product archived in NASA Langley Research Center.


	OMAERUVd.003::FinalAerosolAbsOpticalDepth388
	The aerosol absorption optical depth is measure of concentration of near-UV absorbing aerosol particles such as smoke and mineral dust. OMI products provide Near-UV Aerosol Absorption Optical Depth at a number of wavelengths between 342 and 500 nm. This coverage is at 388 nm.


	OMAERUVd.003::FinalAerosolAbsOpticalDepth500
	The aerosol absorption optical depth is measure of concentration of near-UV absorbing aerosol particles such as smoke and mineral dust. OMI products provide Near-UV Aerosol Absorption Optical Depth at a number of wavelengths between 342 and 500 nm. This coverage is at 500 nm.


	OMAERUVd.003::FinalAerosolExtOpticalDepth388
	The OMI measured extinction or total aerosol optical depth is a measure of radiation extinction due to aerosol scattering and absorption. Aerosol Total Optical Thickness are available from the WCS at a number of wavelengths between 342 and 500 nm. This coverage is at 388 nm.


	OMAERUVd.003::FinalAerosolExtOpticalDepth500
	The OMI measured extinction or total aerosol optical depth is a measure of radiation extinction due to aerosol scattering and absorption. Aerosol Total Optical Thickness are available from the WCS at a number of wavelengths between 342 and 500 nm. This coverage is at 500 nm.


	OMAERUVd.003::FinalAerosolSingleScattAlb388
	Single scattering albedo is the ratio of scattering optical depth to the total optical depth (scattering + extinction) of the atmosphere. The OMI measured single scattering albedo is available from the WCS at a number of wavelengths. This coverage is at 388 nm.


	OMAERUVd.003::FinalAerosolSingleScattAlb500
	Single scattering albedo is the ratio of scattering optical depth to the total optical depth (scattering + extinction) of the atmosphere. The OMI measured single scattering albedo is available from the WCS at a number of wavelengths. This coverage is at 500 nm.


	OMAEROe.003::UVAerosolIndex
	The UV aerosol index also called Absorbing Aerosol index is a qualitative indicator of near-UV absorbing aerosol particles such as smoke or mineral dust (no indication of sulfate Aerosols). This coverage provides OMI derived UV aerosol index.


	OMAEROe.003::VISAerosolIndex
	This coverage provides aerosol index derived from OMI visible bands.


	TL3O3D.002::OzoneTropColumn_Nadir
	Aura Troposheric Emission Spectrometer measured troposheric column ozone.


	TOMSEPL3.008::Aerosol
	Aerosol measure derived from the Earth Probe Total Ozone Mapping Spectrometer (TOMS) on board Aura.


	TOMSEPL3.008::Ozone
	Ozone measure derived from the Earth Probe Total Ozone Mapping Spectrometer (TOMS) on board Aura.


	TOMSN7L3.008::Aerosol
	Aerosol measure derived from the Total Ozone Mapping Spectrometer (TOMS) on board Nimbus-7.


	TOMSN7L3.008::Ozone
	Ozone measure derived from the Total Ozone Mapping Spectrometer (TOMS) on board Nimbus-7.


	MYD08_D3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Land_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile. 


	MYD08_D3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Land_Pixel_Counts
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Ocean_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Ocean_Pixel_Counts
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Cloud_Optical_Thickness_Combined_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Cloud_Optical_Thickness_Ice_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Cloud_Optical_Thickness_Liquid_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Deep_Blue_Aerosol_Optical_Depth_550_Land_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Optical_Depth_Land_And_Ocean_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Optical_Depth_Land_And_Ocean_Pixel_Counts
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Optical_Depth_Land_And_Ocean_Standard_Deviation
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Optical_Depth_Ratio_Small_Land_And_Ocean_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Optical_Depth_Ratio_Small_Land_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Optical_Depth_Ratio_Small_Ocean_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Small_Mode_Optical_Depth_Land_And_Ocean_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Total_Ozone_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.005::Weighted_Optical_Depth_Land_And_Ocean_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Land_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Land_Pixel_Counts
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Ocean_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Ocean_Pixel_Counts
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Cloud_Optical_Thickness_Combined_QA_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Cloud_Optical_Thickness_Ice_QA_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Cloud_Optical_Thickness_Liquid_QA_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Cloud_Optical_Thickness_Undetermined_QA_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Optical_Depth_Land_And_Ocean_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Optical_Depth_Land_And_Ocean_Pixel_Counts
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Optical_Depth_Ratio_Small_Land_And_Ocean_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Optical_Depth_Ratio_Small_Land_QA_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Small_Mode_Optical_Depth_Land_And_Ocean_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Total_Ozone_QA_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.005::Weighted_Optical_Depth_Land_And_Ocean_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MIL3MAElarc.004::Optical_depth_average
	The aerosol Optical Depth at 555 nm (Green Band) from the MISR monthly Global Level-3 Product archived in NASA Langley Research Center.


	MOD08_M3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Land_Mean_Mean
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Land_Pixel_Counts
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Ocean_Mean_Mean
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Ocean_Pixel_Counts
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Cloud_Optical_Thickness_Combined_QA_Mean_Mean
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Cloud_Optical_Thickness_Ice_QA_Mean_Mean
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Cloud_Optical_Thickness_Liquid_QA_Mean_Mean
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Cloud_Optical_Thickness_Undetermined_QA_Mean_Mean
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Optical_Depth_Land_And_Ocean_Mean_Mean
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Optical_Depth_Land_And_Ocean_Pixel_Counts
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Optical_Depth_Ratio_Small_Land_And_Ocean_Mean_Mean
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Optical_Depth_Ratio_Small_Land_QA_Mean_Mean
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Small_Mode_Optical_Depth_Land_And_Ocean_Mean_Mean
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Total_Ozone_QA_Mean_Mean
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_M3.005::Weighted_Optical_Depth_Land_And_Ocean_Mean_Mean
	Terra/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MIL3DAElarc.004::Optical_depth_average
	The aerosol Optical Depth at 555 nm (Green Band) from the MISR Daily Global Level-3 Product archived in NASA Langley Research Center.


	MYD08_D3.051::Aerosol_Cloud_Mask_Cloud_Fraction_Land_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Aerosol_Cloud_Mask_Cloud_Fraction_Land_Pixel_Counts
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Aerosol_Cloud_Mask_Cloud_Fraction_Ocean_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Aerosol_Cloud_Mask_Cloud_Fraction_Ocean_Pixel_Counts
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Cloud_Optical_Thickness_Combined_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Cloud_Optical_Thickness_Ice_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Cloud_Optical_Thickness_Liquid_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Deep_Blue_Aerosol_Optical_Depth_550_Land_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Optical_Depth_Land_And_Ocean_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Optical_Depth_Land_And_Ocean_Pixel_Counts
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Optical_Depth_Land_And_Ocean_Standard_Deviation
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Optical_Depth_Ratio_Small_Land_And_Ocean_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Optical_Depth_Ratio_Small_Land_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Optical_Depth_Ratio_Small_Ocean_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Small_Mode_Optical_Depth_Land_And_Ocean_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Total_Ozone_QA_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_D3.051::Weighted_Optical_Depth_Land_And_Ocean_Mean
	Aqua/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Aerosol_Cloud_Mask_Cloud_Fraction_Land_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Aerosol_Cloud_Mask_Cloud_Fraction_Land_Pixel_Counts
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Aerosol_Cloud_Mask_Cloud_Fraction_Ocean_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Aerosol_Cloud_Mask_Cloud_Fraction_Ocean_Pixel_Counts
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Cloud_Optical_Thickness_Combined_QA_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Cloud_Optical_Thickness_Ice_QA_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Cloud_Optical_Thickness_Liquid_QA_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Cloud_Optical_Thickness_Undetermined_QA_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Optical_Depth_Land_And_Ocean_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Optical_Depth_Land_And_Ocean_Pixel_Counts
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Optical_Depth_Ratio_Small_Land_And_Ocean_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Optical_Depth_Ratio_Small_Land_QA_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Small_Mode_Optical_Depth_Land_And_Ocean_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Total_Ozone_QA_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MYD08_M3.051::Weighted_Optical_Depth_Land_And_Ocean_Mean_Mean
	Aqua/MODIS atmosphere monthly global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	OMTO3d.003::UVAerosolIndex
	OMI daily L3 grid for the UV aerosol index


	OMTO3e.003::ColumnAmountO3
	OMI daily L3 grid for Column Amount O3


	OMTO3e.003::RadiativeCloudFraction
	OMI daily L3 grid for Radiative Cloud Fraction


	TOMSM3L3.008::Aerosol
	Aerosol measure derived from the Total Ozone Mapping Spectrometer (TOMS) on board Meteor-3.


	TOMSM3L3.008::Ozone
	Ozone measure derived from the Total Ozone Mapping Spectrometer (TOMS) on board Meteor-3.


	MOD08_D3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Land_Mean
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Land_Pixel_Counts
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Ocean_Mean
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Aerosol_Cloud_Mask_Cloud_Fraction_Ocean_Pixel_Counts
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Cloud_Optical_Thickness_Combined_QA_Mean
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Cloud_Optical_Thickness_Ice_QA_Mean
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Cloud_Optical_Thickness_Liquid_QA_Mean
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Optical_Depth_Land_And_Ocean_Mean
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Optical_Depth_Land_And_Ocean_Pixel_Counts
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Optical_Depth_Land_And_Ocean_Standard_Deviation
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Optical_Depth_Ratio_Small_Land_And_Ocean_Mean
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Optical_Depth_Ratio_Small_Land_QA_Mean
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Optical_Depth_Ratio_Small_Ocean_QA_Mean
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Small_Mode_Optical_Depth_Land_And_Ocean_Mean
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Total_Ozone_QA_Mean
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


	MOD08_D3.005::Weighted_Optical_Depth_Land_And_Ocean_Mean
	Terra/MODIS atmosphere daily global product derived from four Level-2 products: aerosol, water vapor, cloud, and atmosphere Profile.


