13 September, 2011

This document is a preliminary release in advance of the complete README for ACOS V2.9 data. This is being distributed along with some example data files so that users modify their software and verify that it is working properly. We encourage you to download and read the full README when it is posted with the regular data products. 
ACOS V2.9 L2 Standard Product Metadata Changes

The tables shown below describe the ACOS Level 2 Standard Products variables and metadata for V2.9.   Some of these tables were updated to contain revised element names and new elements.  In this version you will also see a new table called ‘Retrieval Header’, which was created to contain all retrieval array header metadata elements.   All changes are highlighted in yellow.

The following table describes the standard metadata.  Only one modification has been made to this table in V2.9:  the addition of the element ‘NumberOfGoodRetrievals’, which is highlighted in yellow.

	Metadata
	
	
	
	
	

	Element
	Shape
	Storage
	Bytes
	Repetition
	Comment

	InputPointer
	InputPtr_Array
	String
	255
	5
	The name of the data product that provides the major input that was used to generate this product. 

	TFTSVersion
	Scalar
	String
	6
	1
	The version of the TANSO FTS data used to create this data product.

	AncillaryDataDescriptors
	AncFile_Array
	String
	255
	5
	An array of file names that specifies all of the ancillary data files that were used to generate this output product. Ancillary data sets include all input except for the primary input files.

	AutomaticQualityFlag
	Scalar
	String
	8
	1
	Reserved for future use.

	CollectionLabel
	Scalar
	String
	255
	1
	Label associating files in a collection

	SizeMBECSDataGranule
	Scalar
	Float32
	4
	1
	The size of this data granule in Megabytes.

	StartPathNumber
	Scalar
	Int32
	4
	1
	The first orbital path on which data contained in the product was collected.

	StopPathNumber
	Scalar
	Int32
	4
	1
	The last orbital path on which data contained in the product was collected.

	AscendingNodeCrossingDate
	Scalar
	String
	10
	1
	The date of the ascending node crossing immediately before the first exposure in the TANSO-FTS file.  Format:  yyyy-mm-dd

	AscendingNodeCrossingTime
	Scalar
	String
	13
	1
	The time of the ascending node crossing immediately before the first exposure in the TANSO-FTS file.  Format:  hh:mm:ss.sssZ

	RangeBeginningDate
	Scalar
	String
	10
	1
	The date on which the earliest data contained in the product were acquired.  Format:  yyyy-mm-dd

	RangeEndingDate
	Scalar
	String
	10
	1
	The date on which the latest data contained in the product were acquired.  Format:  yyyy-mm-dd

	RangeBeginningTime
	Scalar
	String
	13
	1
	The time at which the earliest data contained in the product were acquired.  Format:  hh:mm:ss.sssZ

	RangeEndingTime
	Scalar
	String
	13
	1
	The time at which the latest data contained in the product were acquired.

	ProductionDateTime
	Scalar
	String
	24
	1
	The date and time at which the product was created.

	SISName
	Scalar
	String
	255
	1
	The name of the document describing the contents of the product.

	SISVersion
	Scalar
	String
	8
	1
	The version of the document describing the contents of the product.

	BuildId
	Scalar
	String
	8
	1
	The identifier of the build containing the software that created the product.

	GapStartTime
	Gap_Array
	String
	24
	10
	Reserved for future use.

	GapStopTime
	Gap_Array
	String
	24
	10
	Reserved for future use.

	QAGranulePointer
	Scalar
	String
	255
	1
	A pointer to the quality assurance product that was generated with this product.

	GranulePointer
	Scalar
	String
	255
	1
	The name of the product.

	LongName
	Scalar
	String
	255
	1
	A complete descriptive name for the product.

	ShortName
	Scalar
	String
	16
	1
	The short name used to identify all data granules in a given data collection.

	ProducerAgency
	Scalar
	String
	4
	1
	'NASA' - Identification of the agency that provides the project funding

	ProducerInstitution
	Scalar
	String
	3
	1
	'JPL' - Identification of the institution that provides project management.

	ProductionLocation
	Scalar
	String
	20
	1
	Facility in which the file was produced:  

"Operations Pipeline", 

"Test Pipeline", 

"SCF", 

"Preflight Instrument Characterization", 

"Development", 

"Orbital", 

"Unknown"

	ProductionLocationCode
	Scalar
	String
	1
	1
	One-letter code indicating the ProductionLocation.  The allowed values are:

"" (null string) - Operations Pipeline
s - SCF
t - Test Pipeline
c - Preflight Instrument Characterization
d - Development
o - Orbital
x - Unknown

	ProcessingLevel
	Scalar
	String
	8
	1
	Indicates processing level.  The allowed values are:

Level 1A, 

Level 1B, 

Level 2

	InstrumentShortName
	Scalar
	String
	16
	1
	'TANSO-FTS' - The name of the instrument that collected the telemetry data.

	PlatformLongName
	Scalar
	String
	27
	1
	‘Greenhouse gases Observing SATellite’

	PlatformShortName
	Scalar
	String
	3
	1
	'GOSAT'

	PlatformType
	Scalar
	String
	10
	1
	'spacecraft' - The type of platform associated with the instrument which acquires the accompanying data

	ProjectId
	Scalar
	String
	3
	1
	'ACOS' - The project identification string.

	DataFormatType
	Scalar
	String
	8
	1
	'NCSA HDF' - A character string that describes the internal format of the data product.

	HDFVersionId
	Scalar
	String
	3
	1
	'HDF5 vvvvvvv' - A character string that identifies the version of the HDF (Hierarchical Data Format) software that was used to generate this data file where vvvvvvv is a version id.

	NumberOfExposures
	Scalar
	Int32
	4
	1
	Actual number of points reported in the product

	MissingExposures
	Band_Polarization_Array
	Int32
	4
	6
	Number of expected points missing from the dataset

	FirstSoundingId
	Scalar
	Int64
	8
	1
	The sounding_id of the first sounding in the file

	LastSoundingId
	Scalar
	Int64
	8
	1
	The sounding_id of the last sounding in the file

	NominalDay
	Scalar
	String
	255
	1
	The approximate date on which the data were acquired.  A NominalDay starts at an orbit boundary, so the NominalDay for some data do not match their calendar day.  Format:  yymmdd

	OrbitOfDay
	Scalar
	String
	255
	1
	The ordinal number of the orbit within its NominalDay, starting with 1.

	SpectralChannel
	Band_Array
	String
	24
	3
	The identifier of the spectral regions present in this granule.  Allowed values are:  

'0.76um O2 A-band',

'1.6um Weak CO2',

'2.06um Strong CO2'

	RetrievalPolarization
	Scalar
	String
	1
	1
	Polarization used in TANSO-FTS measurements in this granule - "P", "S", or "B" (for Both).

	L2FullPhysicsInputPointer
	L2FullPhysicsInputPtr_Array
	String
	255
	20
	List of the input files used by the Full-physics algorithm code

	L2FullPhysicsAlgorithmDescriptor
	Scalar
	String
	255
	1
	A short description of the Full-Physics algorithm that was used to generate this product

	L2FullPhysicsDataVersion
	Scalar
	String
	3
	1
	Indicates the build version number of the Full-physics algorithm used. 

	L2FullPhysicsExeVersion
	Scalar
	String
	6
	1
	Indicates the build version number of the Full-physics algorithm used. 

	L2FullPhysicsOperationsVersion
	Scalar
	String
	6
	1
	Indicates the build version number of the Full-physics algorithm used. 

	VMRO2
	Scalar
	Float32
	4
	1
	The Volume Mixing Ratio of atmospheric O2 in units of 
Mole Mole^{-1}

	RetrievalIterationLimit
	Scalar
	Int32
	4
	1
	Maximum number of iterations allowed in the implementation of the retrieval algorithm

	AerosolTypes
	Aerosol_Array
	String
	30
	4
	Names of aerosol types used in retrievals (e.g., ‘total’, ‘aero1’)

	NumberOfGoodRetrievals
	Scalar
	Int32
	4
	1
	Number of retrievals with master_quality_flag of Good


The following table describes variables related to the position of the spacecraft at the observation time.  Note that the variables have a Shape of ‘Retrieval_Array’.  Therefore, soundings are included only when retrievals converged or were converging when the maximum number of iterations was reached.
	SpacecraftGeometry
	
	
	
	
	
	
	
	

	Element
	Shape
	Type
	Bytes
	Repetition
	Unit
	Min
	Max
	Comment

	x_pos
	Retrieval_Array
	Float32
	4
	1
	Meters
	
	
	Spacecraft position in Earth Centered Rotating (ECR) coordinates at the start of the exposure. 

	y_pos
	Retrieval_Array
	Float32
	4
	1
	Meters
	
	
	Spacecraft position in Earth Centered Rotating (ECR) coordinates at the start of the exposure.

	z_pos
	Retrieval_Array
	Float32
	4
	1
	Meters
	
	
	Spacecraft position in Earth Centered Rotating (ECR) coordinates at the start of the exposure.

	x_vel
	Retrieval_Array
	Float32
	4
	1
	Meters Second^{-1}
	
	
	Spacecraft velocity in Earth Centered Rotating (ECR) coordinates at the start of the exposure.

	y_vel
	Retrieval_Array
	Float32
	4
	1
	Meters Second^{-1}
	
	
	Spacecraft velocity in Earth Centered Rotating (ECR) coordinates at the start of the exposure.

	z_vel
	Retrieval_Array
	Float32
	4
	1
	Meters Second^{-1}
	
	
	Spacecraft velocity in Earth Centered Rotating (ECR) coordinates at the start of the exposure.

	spacecraft_lat
	Retrieval_Array
	Float32
	4
	1
	Degrees
	-90
	90
	Geodetic latitude of sub-spacecraft point at the start of the exposure.

	spacecraft_lon
	Retrieval_Array
	Float32
	4
	1
	Degrees
	-180
	180
	Longitude of sub-spacecraft point at the start of the exposure.

	spacecraft_alt
	Retrieval_Array
	Float32
	4
	1
	Meters
	
	
	Altitude of the spacecraft above the reference ellipsoid at the start of the exposure.

	relative_velocity
	Retrieval_Array
	Float32
	4
	1
	Meters Second^{-1}
	
	
	The component of the relative SC/Target motion along the look-vector. 

	ground_track
	Retrieval_Array
	Float32
	4
	1
	Degrees
	0
	360
	Azimuth of the spacecraft ground track (measured from North)


The following table describes variables related to the instrument look vector or the intersection of the look vector with the Earth surface.  Note that the variables have a Shape of ‘Retrieval_Array’.  Therefore, soundings are included only when retrievals converged or were converging when the maximum number of iterations was reached.
	SoundingGeometry
	
	
	
	
	
	
	
	

	Element
	Shape
	Type
	Bytes
	Repetition
	Unit
	Min
	Max
	Comment

	sounding_latitude_geoid
	Retrieval_Array
	Float32
	4
	1
	Degrees
	-90
	90
	Geodetic latitude of the center of the sounding based on standard geoid

	sounding_longitude_geoid
	Retrieval_Array
	Float32
	4
	1
	Degrees
	-180
	180
	Longitude of the center of the sounding based on standard geoid

	sounding_latitude
	Retrieval_Array
	Float32
	4
	1
	Degrees
	-90
	90
	Geodetic latitude of the center of the sounding based on PGS Toolkit topography

	sounding_longitude
	Retrieval_Array
	Float32
	4
	1
	Degrees
	-180
	180
	Longitude of the center of the sounding based on PGS Toolkit topography

	sounding_altitude
	Retrieval_Array
	Float32
	4
	1
	Meters
	
	
	Mean altitude of the surface within the sounding based on PGS Toolkit topography

	sounding_altitude_max
	Retrieval_Array
	Float32
	4
	1
	Meters
	
	
	Maximum altitude of the surface within the sounding based on PGS Toolkit topography

	sounding_altitude_min
	Retrieval_Array
	Float32
	4
	1
	Meters
	
	
	Minimum altitude of the surface within the sounding based on PGS Toolkit topography

	sounding_altitude_uncert
	Retrieval_Array
	Float32
	4
	1
	Meters
	
	
	Uncertainty of the measure of altitude of the surface within the sounding based on the accuracy of the input information

	sounding_altitude_stddev
	Retrieval_Array
	Float32
	4
	1
	Meters
	
	
	Standard deviation of the measure of altitude of the surface within the sounding

	sounding_slope
	Retrieval_Array
	Float32
	4
	1
	Degrees
	0
	90
	Slope of the best-fit plane to the surface within the sounding.

	sounding_plane_fit_quality
	Retrieval_Array
	Float32
	4
	1
	Meters
	
	
	Standard deviation for the tangent plane approximation

	sounding_aspect
	Retrieval_Array
	Float32
	4
	1
	Degrees
	0
	360
	Azimuth of the surface projection of the slope surface normal

	sounding_solar_azimuth
	Retrieval_Array
	Float32
	4
	1
	Degrees
	0
	360
	Azimuth of the sun at the center of the sounding based on topography

	sounding_solar_zenith
	Retrieval_Array
	Float32
	4
	1
	Degrees
	0
	90
	Angle between the normal to the Earth geoid and the solar angle at the center of the sounding based on topography

	sounding_azimuth
	Retrieval_Array
	Float32
	4
	1
	Degrees
	0
	360
	Azimuth of the vector toward the instantaneous position of the spacecraft from the center of the sounding based on topography

	sounding_zenith
	Retrieval_Array
	Float32
	4
	1
	Degrees
	0
	90
	The angle between the normal to the Earth geoid and the vector toward the instantaneous position of the spacecraft from the center of the sounding based on topography

	sounding_land_fraction
	Retrieval_Array
	Float32
	4
	1
	Percent
	0
	100
	Percent of land cover within the sounding.

	sounding_glint_angle
	Retrieval_Array
	Float32
	4
	1
	Degrees
	0
	180
	The angle between the vector to the glint spot and the actual look vector.

	sounding_at_angle
	Retrieval_Array
	Float32
	4
	1
	Degrees
	-180
	180
	Angle between the look vector and the spacecraft Y-Z plane.  Positive angle is the right-hand screw direction of the Y-axis.

	sounding_ct_angle
	Retrieval_Array
	Float32
	4
	1
	Degrees
	-180
	180
	Angle between look vector and the spacecraft X-Z plane.  Positive angle direction is the right-hand screw direction of the X-axis

	sounding_at_angle_error
	Retrieval_Array
	Float32
	4
	1
	Degrees
	-180
	180
	The difference between AT value derived by MMO and actual one is stored

	sounding_ct_angle_error
	Retrieval_Array
	Float32
	4
	1
	Degrees
	-180
	180
	The difference between CT value derived by MMO and actual one is stored


The following table describes variables related to the characteristics of the sounding.   The content of this table has changed in V2.9:  all metadata elements that had a Shape of retrieval_array have been moved to a new table titled “Retrieval Header”; no other changes were made to this table.    The remaining elements of Shape exposure_array include all soundings.

	SoundingHeader
	
	
	
	
	

	Element
	Shape
	Type
	Bytes
	Repetition
	Comment

	sounding_id
	Exposure_Array
	Int64
	8
	1
	The unique identifier of the sounding.

	cloud_flag
	Exposure_Array
	Int8
	1
	1
	Estimate of scene visibility for this sounding_id taken from an ABO2-only clear sky retrieval:

0 - Clear, 

1 - Cloudy, 

2 - Undetermined

	retrieval_index
	Exposure_Array
	Int32
	4
	1
	Index into the Retrieval dimension of arrays in the RetrievalResults group for soundings associated with retrievals.

	l2_packaging_qual_flag
	Exposure_Array
	BitField8
	1
	1
	Bit Flags are used to record the status of each sounding during packaging of l2 output into retrieval arrays


The table below is new for V2.9 and lists some metadata elements that were previously defined in the Sounding Header and Retrieval Results tables.  This was done to co-locate all retrieval array header metadata elements.  For these elements, soundings are included only when retrievals converged or were converging when the maximum number of iterations was reached.   

	RetrievalHeader
	
	
	
	
	

	Element
	Shape
	Type
	Bytes
	Repetition
	Comment

	sounding_id_reference
	Retrieval_Array
	Int64
	8
	1
	The sounding_id of the sounding containing the spectra used to perform the retrieval

	exposure_index
	Retrieval_Array
	Int32
	4
	1
	The index into the Exposure dimension of arrays in SoundingHeader, SoundingGeometry, and SpacecraftGeometry groups containing the spectra used to perform the retrieval

	sounding_qual_flag
	Retrieval_Array
	BitFlag32
	4
	1
	Single-bit quality flags

	acquisition_mode
	Retrieval_Array
	String
	4
	1
	The instrument mode in which the data in the product were collected.  Valid values are:  'OB1D', 'OB1N', 'OB2D','SPOD','SPON','CALM','LUCA'

	ct_observation_points
	Retrieval_Array
	Int8
	1
	1
	Number of observation points in the cross track direction 
-1: undefined or specified observaton,   0: Electrical Calibration, 
"0x01"： 1 points
"0x03"： 3 points
"0x05"： 5 points
"0x07"： 7 points
"0x09"： 9 points

	glint_flag
	Retrieval_Array
	Int8
	1
	1
	Indicates whether GOSAT was in glint mode when acquiring the sounding
0 = Not in glint mode
1 = In glint mode

	exposure_duration
	Retrieval_Array
	Float32
	4
	1
	The duration of the exposure

	sounding_time_string
	Retrieval_Array
	String
	24
	1
	Representative sounding time, in the format yyyy-mm-ddThh:mm:ss.sssZ

	sounding_time_tai93
	Retrieval_Array
	Float64
	8
	1
	Sounding time in number of SI seconds since midnight, January 1, 1993.

	gain_swir
	Retrieval_Polarization_Array
	String
	5
	2
	Instrument gain setting for each polarization:  H - High gain, M - Medium gain, L - Low gain, H_ERR - Error in setting high gain, M_ERR - Error in setting medium gain, L_ERR - Error in setting low gain, UNDEF - Gain set to an undefined state

	spike_noise_flag
	Retrieval_Band_Polarization_Array
	Int8
	1
	6
	0 - No spike noise present, 1 - Spike noise present

	zpd_saturation_flag
	Retrieval_Band_Polarization_Array
	Int8
	1
	6
	Copy exposureAttribute/pointAttribute/RadiometricCorrectionInfo/ZPD_SatiratopmFlag_SWIR


The Retrieval Results table, which describes variables expressing the retrieval results, has changed in V2.9.  The metadata elements sounding_id_reference and exposure_index have been moved to the new Retrieval Header table.  Also, there are a number of new elements, which are highlighted in yellow. Note that some of the variables have a Shape including ‘Retrieval’.  Therefore, soundings are included only when retrievals converged or were converging when the maximum number of iterations was reached.   

In the following table, xco2 is calculated in the following way:
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where Wi represents xco2_pressure_weighting_function and CO2i represents co2_profile.  The sum is over num_levels.  Wi is a function primarily of the pressure level spacings, but also weakly of water vapor, and also depends on surface pressure.
	RetrievalResults
	
	
	
	
	
	

	Element
	Shape
	Type
	Bytes
	Repetition
	Unit
	Comment

	num_active_levels
	Retrieval_Array
	Int16
	2
	1
	
	Number of levels in atmospheric model

	master_quality_flag
	Retrieval_Array
	String
	8
	1
	
	A string field with 4 possible values: 

“Good”

“Caution”

 “Bad” 

“Failed” if a problem is seen in the sounding while it is being aggregated into the HDF product. 

	surface_type
	Retrieval_Array
	String
	19
	1
	
	"Lambertian" or " Cox-Munk,Lambertian"

	surface_pressure_fph
	Retrieval_Array
	Float32
	4
	1
	Pascals
	Atmospheric pressure in the lowest of the model levels

	surface_pressure_apriori_fph
	Retrieval_Array
	Float32
	4
	1
	Pascals
	Apriori of surface pressure

	surface_pressure_uncert_fph
	Retrieval_Array
	Float32
	4
	1
	Pascals
	Uncertainty of surface pressure

	vector_pressure_levels
	Retrieval_Level_Array
	Float32
	4
	20
	Pascals
	Pressure altitude corresponding to each atmospheric level

	iterations
	Retrieval_Array
	Int16
	2
	1
	
	Number of iterations taken to converge

	dof_co2_profile
	Retrieval_Array
	Float32
	4
	1
	
	Degrees of freedom (target gas profile only)

	dof_full_vector
	Retrieval_Array
	Float32
	4
	1
	
	Degrees of freedom (full state vector)

	outcome_flag
	Retrieval_Array
	Int8
	1
	1
	
	Indicator of the quality of the retrieval:

1 = passed internal quality check, 

2 = failed internal quality check, 

3 = reached maximum allowed iterations, 

4 = reached maximum allowed divergence

	xco2
	Retrieval_Array
	Float32
	4
	1
	Volume Mixing Ratio
	Column-averaged CO2 dry air mole fraction

	xco2_apriori
	Retrieval_Array
	Float32
	4
	1
	Volume Mixing Ratio
	Apriori of column-averaged CO2 dry air mole fraction.

	xco2_uncert
	Retrieval_Array
	Float32
	4
	1
	Volume Mixing Ratio
	Uncertainty in column averaged target gas dry air mole fraction

	co2_profile
	Retrieval_Level_Array
	Float32
	4
	20
	Volume Mixing Ratio
	Vertical profile of CO2 – the xco2 values in all atmospheric model levels

	co2_profile_apriori
	Retrieval_Level_Array
	Float32
	4
	20
	Volume Mixing Ratio
	Apriori of the vertical profile of CO2

	co2_profile_uncert
	Retrieval_Level_Array
	Float32
	4
	20
	Volume Mixing Ratio
	Uncertainty of the vertical profile of CO2 

	xco2_uncert_noise
	Retrieval_Array
	Float32
	4
	1
	Volume Mixing Ratio
	Variance of target gas due to noise

	xco2_uncert_smooth
	Retrieval_Array
	Float32
	4
	1
	Volume Mixing Ratio
	Variance of target gas due to smoothing

	xco2_uncert_interf
	Retrieval_Array
	Float32
	4
	1
	Volume Mixing Ratio
	Variance of target gas due to interference

	diverging_steps
	Retrieval_Array
	Int16
	2
	1
	
	Number of iterations in which the retrieval diverged

	xco2_pressure_weighting_function
	Retrieval_Level_Array
	Float32
	4
	20
	
	The set of pressure level coefficients that are applied to the retrieved co2_profile to compute the estimated xco2

	xco2_avg_kernel
	Retrieval_Level_Array
	Float32
	4
	20
	
	Column averaging kernel

	xco2_avg_kernel_norm
	Retrieval_Level_Array
	Float32
	4
	20
	
	Normalized column averaging kernel - the normalized Averaging Kernel (xco2_avg_kernel_norm) for a given pressure level is equal to the non-normalized value (xco2_avg_kernel) divided by the pressure weighting function at that level.


	co2_profile_averaging_kernel_matrix
	Retrieval_Level_Level_Array
	Float32
	4
	4000
	
	Averaging kernel for co2 profile

	co2_profile_covariance_matrix
	Retrieval_Level_Level_Array
	Float32
	4
	4000
	Mole^{2} Mole^{-2}


	Covariance matrix for co2 profile

	albedo_o2_fph
	Retrieval_Array
	Float32
	4
	1
	
	Representative surface albedo for ABO2 spectral region (the retrieved Lambertian surface albedo at 0.770 µm)

	albedo_weak_co2_fph
	Retrieval_Array
	Float32
	4
	1
	
	Representative surface albedo for Weak CO2 spectral region (the retrieved Lambertian surface albedo at 1.615 µm)

	albedo_strong_co2_fph
	Retrieval_Array
	Float32
	4
	1
	
	Representative surface albedo for Strong CO2 spectral region (the retrieved Lambertian surface albedo at 2.06 µm)

	albedo_apriori_o2_fph
	Retrieval_Array
	Float32
	4
	1
	 
	Apriori of retrieved Lambertian component of albedo at 0.77 microns

	albedo_apriori_weak_co2_fph
	Retrieval_Array
	Float32
	4
	1
	 
	Apriori of retrieved Lambertian component of albedo at 1.615 microns

	albedo_aprioiri_strong_co2_fph
	Retrieval_Array
	Float32
	4
	1
	 
	Apriori of retrieved Lambertian componet of albedo at 2.06 microns

	albedo_uncert_o2_fph
	Retrieval_Array
	Float32
	4
	1
	 
	Uncertainty of retrieved Lambertian component of albedo at 0.77 microns

	albedo_uncert_weak_co2_fph
	Retrieval_Array
	Float32
	4
	1
	 
	Uncertainty of retrieved Lambertian componet of albedo at 1.615 microns

	albedo_uncert_strong_co2_fph
	Retrieval_Array
	Float32
	4
	1
	 
	Uncertainty of retrieved Lambertian component of albedo at 2.06 microns

	albedo_slope_o2
	Retrieval_Array
	Float32
	4
	1
	Wavenumber^{-1}
	Retrieved spectral dependence of Lamberion component of albedo within o2 channel

	albedo_slope_weak_co2
	Retrieval_Array
	Float32
	4
	1
	Wavenumber^{-1}
	Retrieved spectral dependence of Lamberion component of albedo within weak co2 channel

	albedo_slope_strong_co2
	Retrieval_Array
	Float32
	4
	1
	Wavenumber^{-1}
	Retrieved spectral dependence of Lamberion component of albedo within strong co2 channel 

	albedo_slope_apriori_o2
	Retrieval_Array
	Float32
	4
	1
	Wavenumber^{-1}
	Apriori of retrieved spectral dependence of Lamberion component of albedo within o2 channel 

	albedo_slope_apriori_weak_co2
	Retrieval_Array
	Float32
	4
	1
	Wavenumber^{-1}
	Apriori of retrieved spectral dependence of Lamberion component of albedo within weak co2 channel 

	albedo_slope_apriori_strong_co2
	Retrieval_Array
	Float32
	4
	1
	Wavenumber^{-1}
	Apriori of spectral dependence of Lamberion component of albedo within strong co2 channel 

	albedo_slope_uncert_o2
	Retrieval_Array
	Float32
	4
	1
	Wavenumber^{-1}
	Uncertainty of retrieved spectral dependence of Lamberion component of albedo within o2 channel

	albedo_slope_uncert_weak_co2
	Retrieval_Array
	Float32
	4
	1
	Wavenumber^{-1}
	Uncertainty of retrieved spectral dependence of Lamberion component of albedo within weak co2 channel

	albedo_slope_uncert_strong_co2
	Retrieval_Array
	Float32
	4
	1
	Wavenumber^{-1}
	Uncertainty of spectral dependence of Lamberion component of albedo within strong co2 channel 

	wind_speed
	Retrieval_Array
	Float32
	4
	1
	Meters Second^{-1}
	Retrieved Cox-Munk wind speed

	wind_speed_apriori
	Retrieval_Array
	Float32
	4
	1
	Meters Second^{-1}
	Apriori of retrived Cox-Munk wind speed

	wind_speed_uncert
	Retrieval_Array
	Float32
	4
	1
	Meters Second^{-1}
	Uncertainty of retrieved Cox-Munk wind speed

	h2o_scale_factor
	Retrieval_Array
	Float32
	4
	1
	 
	Retrieved scale factor for h2o profile

	h2o_scale_factor_apriori
	Retrieval_Array
	Float32
	4
	1
	 
	Apriori of retrieved scale factor for h2o profile

	h2o_scale_factor_uncert
	Retrieval_Array
	Float32
	4
	1
	 
	Uncertainty of retrieved scale factor for h2o profile

	temperature_offset_fph
	Retrieval_Array
	Float32
	4
	1
	Kelvin
	Retrieved offset of temperature profile

	temperature_offset_apriori_fph
	Retrieval_Array
	Float32
	4
	1
	Kelvin
	Apriori of retrieved offset of temperature profile

	temperature_offset_uncert_fph
	Retrieval_Array
	Float32
	4
	1
	Kelvin
	Uncertainty of retrieved offset of temperature profile

	dispersion_offset_o2
	Retrieval_Array
	Float64
	8
	1
	Wavenumbers
	Retreived dispersion offset term in o2 channel

	dispersion_offset_weak_co2
	Retrieval_Array
	Float64
	8
	1
	Wavenumbers
	Retreived dispersion offset term in weak co2 channel

	dispersion_offset_strong_co2
	Retrieval_Array
	Float64
	8
	1
	Wavenumbers
	Retreived dispersion offset term in strong co2 channel

	dispersion_offset_apriori_o2
	Retrieval_Array
	Float64
	8
	1
	Wavenumbers
	Apriori of retrived spectral shift in o2 channel

	dispersion_offset_apriori_weak_co2
	Retrieval_Array
	Float64
	8
	1
	Wavenumbers
	Apriori of retreived dispersion offset term in weak co2 channel

	dispersion_offset_apriori_strong_co2
	Retrieval_Array
	Float64
	8
	1
	Wavenumbers
	Apriori of retreived dispersion offset term in strong co2 channel

	dispersion_offset_uncert_o2
	Retrieval_Array
	Float32
	4
	1
	Wavenumbers
	Uncertainty of retreived dispersion offset term in o2 channel

	dispersion_offset_uncert_weak_co2
	Retrieval_Array
	Float32
	4
	1
	Wavenumbers
	Uncertainty of retreived dispersion offset term in weak co2 channel

	dispersion_offset_uncert_strong_co2
	Retrieval_Array
	Float32
	4
	1
	Wavenumbers
	Uncertainty of retreived dispersion offset term in strong co2 channel

	retrieved_aerosol_aod_by_type_high
	Retrieval_Aerosol_Array
	Float32
	4
	6
	
	Retrieved column-integrated aerosol optical depth for each aerosol type for high altitudes

	retrieved_aerosol_aod_by_type_mid
	Retrieval_Aerosol_Array
	Float32
	4
	6
	
	Retrieved column-integrated aerosol optical depth for each aerosol type for high altitudes

	retrieved_aerosol_aod_by_type_low
	Retrieval_Aerosol_Array
	Float32
	4
	6
	
	Retrieved column-integrated aerosol optical depth for each aerosol type for high altitudes

	retrieved_aerosol_aod_by_type
	Retrieval_Aerosol_Array
	Float32
	4
	4
	
	Retrieved column-integrated aerosol optical depth for each aerosol type


The Spectral Parameters table has changed in V2.9.  Some of the metadata elements defined in V2.8 have the suffix ‘_fph’ added (noted in the element field) and there are three new ones concerning noise.  This table describes variables related to the analysis of the three spectral regions.  Note that some of the variables have a Shape including ‘Retrieval’.  Therefore, soundings are included only when retrievals converged or were converging when the maximum number of iterations was reached.   
In the descriptions below, “Reduced chi squared” is defined as:
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where Nchan is the number of GOSAT channels in the spectral region, yi is the radiance value measured by GOSAT in channel i, (i2 is the square of the uncertainty (or noise) in channel i, and fi(x) is the model of the radiance in channel i.
	SpectralParameters
	
	
	
	
	
	

	Element
	Shape
	Type
	Bytes
	Repetition
	Unit
	Comment

	residual_mean_square_o2
	Retrieval_Array
	Float32
	4
	1
	W cm^{-2} sr^{-1} (cm^{-1})^{-1}
	Root mean squares of residuals

	residual_mean_square_weak_co2
	Retrieval_Array
	Float32
	4
	1
	W cm^{-2} sr^{-1} (cm^{-1})^{-1}
	Root mean squares of residuals

	residual_mean_square_strong_co2
	Retrieval_Array
	Float32
	4
	1
	W cm^{-2} sr^{-1} (cm^{-1})^{-1}
	Root mean squares of residuals

	signal_o2_fph  (renamed: +_fph)
	Retrieval_Array
	Float32
	4
	1
	W cm^{-2} sr^{-1} (cm^{-1})^{-1}
	the signal level representative of the continuum level for this spectrum.

	signal_weak_co2_fph  (renamed: +_fph)
	Retrieval_Array
	Float32
	4
	1
	W cm^{-2} sr^{-1} (cm^{-1})^{-1}
	the signal level representative of the continuum level for this spectrum.

	signal_strong_co2_fph  (renamed: +_fph)
	Retrieval_Array
	Float32
	4
	1
	W cm^{-2} sr^{-1} (cm^{-1})^{-1}
	The signal level representative of the continuum level for this spectrum.

	noise_o2_fph
	Retrieval_Array
	Float32
	4
	1
	W cm^{-2} sr^{-1} (cm^{-1})^{-1}
	

	noise_weak_co2_fph
	Retrieval_Array
	Float32
	4
	1
	W cm^{-2} sr^{-1} (cm^{-1})^{-1}
	

	noise_strong_co2_fph
	Retrieval_Array
	Float32
	4
	1
	W cm^{-2} sr^{-1} (cm^{-1})^{-1}
	

	relative_residual_mean_square_o2
	Retrieval_Array
	Float32
	4
	1
	
	Root mean squares of residuals over signal, i.e. sqrt [1/N * Sum[((MeasuredRadiance – ModelRadiance)/signal)^2] where N is the number of spectral elements in the band

	relative_residual_mean_square_weak_co2
	Retrieval_Array
	Float32
	4
	1
	
	Root mean squares of residuals over signal, i.e. sqrt [1/N * Sum[((MeasuredRadiance – ModelRadiance)/signal)^2] where N is the number of spectral elements in the band

	relative_residual_mean_square_strong_co2
	Retrieval_Array
	Float32
	4
	1
	
	Root mean squares of residuals over signal, i.e. sqrt [1/N * Sum[((MeasuredRadiance – ModelRadiance)/signal)^2] where N is the number of spectral elements in the band

	reduced_chi_squared_o2_fph
	Retrieval_Array
	Float32
	4
	1
	
	Reduced chi squared of spectral fit for ABO2 spectral region

	reduced_chi_squared_weak_co2_fph
	Retrieval_Array
	Float32
	4
	1
	
	Reduced chi squared of spectral fit for Weak CO2 spectral region

	reduced_chi_squared_strong_co2_fph
	Retrieval_Array
	Float32
	4
	1
	
	Reduced chi squared of spectral fit for Strong CO2 spectral region

	snr_o2_l1b
	Retrieval_Polarization_Array
	Float32
	4
	2
	
	Signal-to-noise ratio for ABO2 spectral region .  from the L1b processing

	snr_weak_co2_l1b
	Retrieval_Polarization_Array
	Float32
	4
	2
	
	Signal-to-noise ratio for Weak CO2 spectral region

	snr_strong_co2_l1b
	Retrieval_Polarization_Array
	Float32
	4
	2
	
	Signal-to-noise ratio for Strong CO2 spectral region


The following table describes bit definitions for the two variables that are constructed as bit flags.

	Bit Flags
	
	

	Element
	Bit #
	Content

	l2_packaging_qual_flag


	0
	Spare

	
	1
	Spare

	
	2
	excluded during sounding selection

	
	3
	skipped due to missing sounding file

	
	4
	skipped due to failed sounding file pre-check

	
	5
	failed due to sounding file read error

	
	6
	Spare

	
	7
	failed due to unexpected packaging error

	sounding_qual_flag
	0
	Radiance calibration

0 = At least one band succeeded at least partially

1 = All three bands failed

	
	1
	Geolocation 

0 = Sounding geolocation succeeded

1 = Sounding geolocation failed

	
	2
	Radiance calibration 

0 = All three bands succeeded 

1 = At least one band failed in at least one color

	
	3
	Sounding geometry 

0 = All parameters derived successfully

1 = Derivation failed

	
	4
	Band ABO2 radiance calibration

0 = Successful

1 = At least on one color failed

	
	5
	Band WCO2 radiance calibration

0 = Successful

1 = At least on one color failed

	
	6
	Band SCO2 radiance calibration

0 = Successful

1 = At least on one color failed

	
	7
	Sounding time derivation

0 = Successful

1 = Failed

	
	8
	Derivation of surface parameters using DEM

0 = Successful

1 = Some parameters could not be derived

	
	9
	Spacecraft position and velocity derivation

0 = Successful

1 = Failed

	
	10-31
	Spare
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