TES

	Instrument
	Product Name
	Units
	Accuracy

Abs::Rel
	Temporal Resolution
	Horizontal 

Resol.::Cover1
	Vertical

Resol.:: Cover

	TES
	Level-1B Radiances [@ 10 µm]

Temperature Profile
	W/m2/sr/cm-1

K


	1%::1%

2 K::1 K
	1/(2 day)

1/(2 day)
	5.3 x 8.5 km::GN

53 x 169 km::GL

5.3 x 8.5 km::GN

53 x 169 km::GL


	2-6 km::0-34 km

	
	H2O mixing ratio

O3 mixing ratio

CO mixing ratio

CH4 mixing ratio


	%v

ppbv

ppbv

ppbv


	3%::3%v

3%::3-20 ppbv

3%::10 ppbv

3%::14 ppbv


	1/(2 day)

1/(2 day)

1/(2 day)

1/(2 day)
	5.3 x 8.5 km::GN

53 x 169 km::GL

5.3 x 8.5 km::GN

53 x 169 km::GL

5.3 x 8.5 km::GN

53 x 169 km::GL

5.3 x 8.5 km::GN

53 x 169 km::GL


	2-6 km::0-34 km

2-6 km::0-34 km

2-6 km::0-34 km

2-6 km::0-34 km

	
	HNO3 mixing ratio


	pptv
	5%::25 pptv
	1/(2 day)
	53 x 169 km::GL
	2-6 km::5-34 km

	
	Surface Temperature


	K
	1 K:: 1 K
	1/(2 day)
	533 x 8.5 km::GN
	NA::sfc

	1 GN  represents Global Coverage (nadir view);  GL  represents Global Coverage (limb view);

2 NA = not applicable

3 Values for clear skies, northern mid-latitudes & mid-troposphere



	Product Name
	Change


	Change Rationale

	
	Was
	Is
	

	HNO3 mixing ratio


	3 pptv
	25 pptv
	25 pptv is sufficient to study HNO3 mixing ratio in polluted environments.  3 pptv volume HNO3 would only be encountered in the cleanest atmospheres of the South Pacific.   Measurements at this level would require detector noise that is well beyond the state of the art.

	H2O/HDO mixing ratio


	0.5-50 ppmv
	Deleted
	TES was not proposed or designed to make this measurement.  This requirement should have been rejected when first proposed.  

	Temporal Resolution
	1/(4 day)
	1/(2day)
	Studies published in 1999 and 2000 by M. Luo of the TES Science team show that the change in sampling to 1 day on, 1 day off gives the optimum sampling of temporal and spatial distribution of the TES data products.  This change has no impact on average or peak data rates, mechanism usage or lifetime, cost or data processing, and is compatible with the Aura spacecraft operational plan.

	NO

mixing ratio
	15-25

pptv
	Deleted
	In order to measure tropospheric NO, non-LTE spectral signatures originating in the stratosphere and above must be accurately modeled. At present, the added complexity to TES operational processing is prohibitive, so NO will be pursued as a research product.

	NO2
Mixing ratio
	500

pptv
	Deleted
	It was determined several years ago that, for typical humidity profiles, the water vapor continuum overwhelms the NO2 infrared spectrum to the extent that it becomes undetectable below about 13 km. TES will study the possibility of retrieving NO2 under desiccated conditions in the upper troposphere as a research product. Furthermore, OMI has NO2 column as a standard product (measured in a far more favorable spectral region inaccessible to TES) so AURA will still provide an NO2 product.

	Level 2 detection flags
	N/A
	Deleted
	It had originally been planned to provide a residual (observed – calculated) spectrum over the full frequency range for every scan (4 or 16 seconds). The computational cost of doing this routinely is unacceptable so it is planned to do this no more than once or twice per orbit. Note, however, that the information required to perform this calculation is embedded in the standard products and can be used to generate full residual spectra as needed.


MLS

	Instrument
	Product Name
	Units
	Accuracy

Abs::Rel
	Temporal Resolution1 
	Horizontal 

Resol.::Cover2
	Vertical

Resol.:: Cover

	MLS 
	MLS Radiances
	K
	absolute accuracy is 2K or better; precision varies, with -0.01K achieved on long term averages


	2/day [d,n]
	500 km::G
	0.1-1 km::0-90 km

	
	temperature
	K
	1-2K::0.5-1K 

(5-60 km)
	daily (global map)
	500 km::G
	3 km::5-90 km

	
	geopotential height
	m
	30-100 m::10-30 m (10-50 km)
	daily (global map)
	500 km::G
	3 km::5-90 km

	
	cirrus ice content
	
	TBD::0.005 g/m3
	monthly (global map)
	200 km::G
	3 km::10-20 km

	
	H2O concentration
	mixing ratio
	5-10%::2-10% (5-80 km)
	daily (global map)
	500 km::G
	3 km::5-90 km

	
	N2O concentration
	mixing ratio
	5-10%::0.02-0.05 ppmv 
(10-60 km)
	daily (global map)
	500 km::G
	3 km::10-60 km

	
	CO concentration
	mixing ratio
	5-10%::3-10 ppbv
(8-50 km)
	monthly (global map)
	500 km::G
	3 km::8-90 km

	
	O3 concentration (stratosphere)
	mixing ratio
	5-10%::2-10%
(15-50 km)
	daily (global map)
	500 km::G
	3 km::15-90 km

	
	O3 concentration

(troposphere)
	mixing ratio
	5-10%::2-10 ppbv

(8-15 km)
	monthly (global map)
	500 km::G
	3 km::8-15 km

	
	OH concentration 3
(lower stratosphere)
	mixing ratio
	5-10%::0.2-0.5 pptv

(18-35 km)
	monthly (zonal mean)
	500 km::G
	3 km::18-30 km

	
	OH concentration 3
(upper stratosphere)
	mixing ratio
	5-10%::10%

(35-60 km)
	daily (global map)
	500 km::G
	3 km::30-80 km


	Instrument
	Product Name
	Units
	Accuracy

Abs::Rel
	Temporal Resolution1 
	Horizontal 

Resol.::Cover2
	Vertical

Resol.:: Cover

	MLS (cont)
	HO2 concentration
	mixing ratio
	5-10%::10-50 pptv

(20-60 km)
	monthly 
(zonal mean)
	500 km::G
	3 km::20-80 km

	
	BrO concentration
	mixing ratio
	5-10%::3-6 pptv

(20-60 km)
	monthly 
(zonal mean)
	500 km::G
	5 km::20-60 km

	
	ClO concentration
	mixing ratio
	5-10%::0.1-0.5 ppbv

(15-45 km)
	daily 
(global map)
	500 km::G
	3 km::15-60 km

	
	HCl concentration
	mixing ratio
	5-10%::0.1-0.5 ppbv

(10-50 km)
	daily 
(global map)
	500 km::G
	3 km::12-90 km

	
	HOCl concentration
	mixing ratio
	5-10%::0.01-0.03 ppbv

(20-50 km)
	monthly 
(zonal mean)
	500 km::G
	3 km::20-50 km

	
	HNO3 concentration
	mixing ratio
	5-10%::0.5-1 ppbv
(10-30 km)
	daily 
(global map)
	500 km::G
	3 km::10-50 km

	
	HCN concentration
	mixing ratio
	5-10%::0.01-0.05 ppbv

(8-80 km)
	daily 
(zonal mean)
	500 km::G
	5 km::8-80 km

	
	SO2 concentration3
	mixing ratio
	5-10%::1-2 ppbv
(10-30 km)
	daily 
(global map)
	500 km::G
	3 km::10-40 km

	1 The temporal resolutions for MLS are valid for both time-sharing (not currently needed) and full-power operating modes; 

2 G represents Global Coverage; 3 The SO2 maps will likely be useful only after volcanic eruptions. 3 The Hydroxyl measurement will be made on a best effort basis.




	Instrument
	Product Name
	Units
	Accuracy

Abs::Rel
	Temporal Resolution1 
	Horizontal 

Resol.::Cover2
	Vertical

Resol.:: Cover

	MLS 
	MLS Radiances
	K
	absolute accuracy is 2K or better; precision varies, with -0.01K achieved on long term averages


	2/day [d,n]
	500 km::G
	0.1-1 km::0-90 km

	
	temperature
	K
	1-2K::0.5-1K 

(5-60 km)
	daily (global map)
	500 km::G
	3 km::5-90 km

	
	geopotential height
	m
	30-100 m::10-30 m (10-50 km)
	daily (global map)
	500 km::G
	3 km::5-90 km

	
	cirrus ice content
	
	TBD::0.005 g/m3
	monthly (global map)
	200 km::G
	3 km::10-20 km

	
	H2O concentration
	mixing ratio
	5-10%::2-10% (5-80 km)
	daily (global map)
	500 km::G
	3 km::5-90 km

	
	N2O concentration
	mixing ratio
	5-10%::0.02-0.05 ppmv 
(10-60 km)
	daily (global map)
	500 km::G
	3 km::10-60 km

	
	CO concentration
	mixing ratio
	5-10%::3-10 ppbv
(8-50 km)
	monthly (global map)
	500 km::G
	3 km::8-90 km

	
	O3 concentration (stratosphere)
	mixing ratio
	5-10%::2-10%
(15-50 km)
	daily (global map)
	500 km::G
	3 km::15-90 km

	
	O3 concentration

(troposphere)
	mixing ratio
	5-10%::2-10 ppbv

(8-15 km)
	monthly (global map)
	500 km::G
	3 km::8-15 km

	
	OH concentration 3
(lower stratosphere)
	mixing ratio
	5-10%::0.2-0.5 pptv

(18-35 km)
	monthly (zonal mean)
	500 km::G
	3 km::18-30 km

	
	OH concentration 3
(upper stratosphere)
	mixing ratio
	5-10%::10%

(35-60 km)
	daily (global map)
	500 km::G
	3 km::30-80 km


	Instrument
	Product Name
	Units
	Accuracy

Abs::Rel
	Temporal Resolution1 
	Horizontal 

Resol.::Cover2
	Vertical

Resol.:: Cover

	MLS (cont)
	HO2 concentration
	mixing ratio
	5-10%::10-50 pptv

(20-60 km)
	monthly 
(zonal mean)
	500 km::G
	3 km::20-80 km

	
	BrO concentration
	mixing ratio
	5-10%::3-6 pptv

(20-60 km)
	monthly 
(zonal mean)
	500 km::G
	5 km::20-60 km

	
	ClO concentration
	mixing ratio
	5-10%::0.1-0.5 ppbv

(15-45 km)
	daily 
(global map)
	500 km::G
	3 km::15-60 km

	
	HCl concentration
	mixing ratio
	5-10%::0.1-0.5 ppbv

(10-50 km)
	daily 
(global map)
	500 km::G
	3 km::12-90 km

	
	HOCl concentration
	mixing ratio
	5-10%::0.01-0.03 ppbv

(20-50 km)
	monthly 
(zonal mean)
	500 km::G
	3 km::20-50 km

	
	HNO3 concentration
	mixing ratio
	5-10%::0.5-1 ppbv
(10-30 km)
	daily 
(global map)
	500 km::G
	3 km::10-50 km

	
	HCN concentration
	mixing ratio
	5-10%::0.01-0.05 ppbv

(8-80 km)
	daily 
(zonal mean)
	500 km::G
	5 km::8-80 km

	
	SO2 concentration3
	mixing ratio
	5-10%::1-2 ppbv
(10-30 km)
	daily 
(global map)
	500 km::G
	3 km::10-40 km

	1 The temporal resolutions for MLS are valid for both time-sharing (not currently needed) and full-power operating modes; 

2 G represents Global Coverage;. 3 The Hydroxyl measurement will be made on a best effort basis.

PI Comments

MLS absolute accuracy numbers have been changed from generally 3-10% to 5-10%, because 3% absolute accuracy is a stretch - and very difficult (or impossible) to verify.  We feel that 5-10% is probably a better number to have as a "requirement", but even 5% will be difficult (and in some cases, impossible) to verify.  The overall instrument calibration is at least as good, or better, than the requirements we have consistently put on it, and is *not* the reason for this change.

Most other changes actually give *better* results, in some cases significantly so, than the previous table.  This is due to the fact that, overall, the instrument performance is better than our requirements, and that our algorithms are generally better now than they were in 1999 when the original table was prepared.  Some of the more notable examples, from the "Relative Accuracy (Accuracy  Abs::Rel) column of the table, are

*  HNO3:   now 0.5-1 ppbv (10-30 km), was 2-5 ppbv (10-30 km)  [factor of 4-5 improvement]

*  CO:   now 3-10 ppbv (8-50 km),  was 8-20 ppbv (8-30 km)  [factor of 2-4 improvement, and better altitude range]

* BrO:  upper altitude range extended from 40 km to 60 km

Some of the negative changes, indicating poorer advertised poorer advertised performance, and the reasons, are:

* Stratospheric O3:  now 2-10% (15-50 km), was 0.5-10% (15-50 km)  [degraded because our current algorithms are not yet capable of producing 2-10% precision over the altitude range as stated, and we are thus uncomfortable being held to 0.5% precision as a "requirement".  Also, 0.5% may have been an error in the initial table.

* The highest altitude for vertical coverage has been reduced to 90 km, from 120 km, because we are scanning only up to 90 km (and very briefly, at that) in order to give higher priority of the lower altitudes of more relevance to the Aura mission.

* Cirrus ice *absolute* accuracy changed to "TBD", because the ice accuracy depends on the relative number of cirrus ice particles with diameters larger than ~100 micrometers and more in-situ data are needed to establish the climatology for that.




HIRDLS

	Instrument
	Product Name
	Units
	Accuracy

Abs::Rel1
	Temporal Resolution2 
	Horizontal 

Resol4.::Cover3
	Vertical

Resol.5:: Cover6

	HIRDLS
	Level-1B Product
	W/m2/sr
	
	
	500 km::G


	

	
	Aerosol Extinction Coef (4 Channels)
	/km2
	210%::2-10%
	2global maps/day 
	500 km::G
	1.25km:: 10-30 km 7


	
	CFC-11 (CFCl3) concentration
	mixing ratio
	4-8%::2-10%
	2global maps/day 
	500 km::G
	1.25km:: 7-28 km 



	
	CFC-12 (CF2Cl2) concentration
	mixing ratio
	4-8%::1-10%
	2 global maps/day 
	500 km::G
	1.25km:: 7-30 km 



	
	CH4 concentration
	mixing ratio
	3-5%::3-10%
	2 global maps/day 
	500 km::G
	1.25km:: 10-65 km 



	
	ClONO2


	mixing ratio
	5-10%::8-15%
	2 global maps/day 
	500 km::G
	1.25km:: 17-40 km 

	
	Cloud Top Height 


	
	250m::125m
	2 global maps /day 
	500 km::G
	250m:: 7-24 km

	
	Geopotential Height- Gradient
	m/km
	0.04m/km::

0.04m/km  
	2 global maps/day 
	500 km::G
	NA:: 15-30 km 8


	
	H2O concentration
	mixing ratio
	3-5%::3-10%
	2 global maps/day 
	500 km::G
	1.25km:: 7-70 km 

	
	HNO3 concentration
	mixing ratio
	3-5-%::2-10%
	2global maps /day 
	500 km::G
	1.25km 10-40 km)



	
	N2O concentration
	mixing ratio
	3-5%::3-10%
	2 global maps / day 
	500 km::G
	1.25km:: 10-55 km 



	
	N2O5 concentration
	mixing ratio
	5-10%::2-10%
	2global maps/ day [d,n]
	500 km::G
	1.25km:: 20-45 km)



	
	NO2
	mixing ratio
	3-5%::3-10%
	2 global maps/day [d,n]
	500 km::G
	1.25km:: 20-60 km



	
	O3
	mixing ratio
	3-5%::1-10%
	2global maps /day 
	500 km::G
	1.25km:: 10-80 km 



	
	Temperature/Pressure Profile
	K
	7<z<10km 1K::1.5K

10<<50 km 1K::0.5K

50<z<80 km 2.5K::1.5K


	2global maps /day 
	500 km::G
	1.25km:: 7-80 km

	1 HIRDLS Relative Accuracy –based on a single scan; improved relative accuracy is possible by averaging scans.

      2 Two global maps/day means day and night, respectively; 

      3G represents Global Coverage, 

     4 Special mode gives 250 x 250 km spacing, for 7 channels (T, O3, H2O, HNO3, aero)

      5 Indicated resolution is FOV size of temperature channels, since temperature information goes into retrieval of all other products.  Product resolution depends on over-sampling, noise, and data processing, and is expected to be better.

      6 Profiles will extend beyond indicated limits, with reduced relative accuracy.

     7Altitude range strongly dependent on aerosol loading

           8Can be extended hydrostatically from 7-80 km

PI Comments:  Major change associated with slight FOV increase in the instrument see comment 5.


OMI

	Instrument
	Product Name
	Units
	Accuracy

Abs::Rel 1
	Temporal Resolution
	Horizontal 

Resol.::Cover1 2
	Vertical

Resol.:: Cover

	OMI
	
	
	
	
	
	

	
	Radiances
	Watts/cm2/sr
	3%::1%
	1 view/2 sec/once/day
	13 x 24 km::G Daylight

	NA

	
	Total Ozone
	DU (3)
	3%::1.5%
	once/day
	13 x 24 km::G D


	Column

	
	Ozone Profile
	ppmv
	10%::10%
	once/day
	13 x 48 km::G Daylight

	6 km::20-45 km



	
	Tropospheric Column Ozone
	DU(3)
	25%::10%
	once/day
	52 x 48 km::60S-60N D


	Column

	
	Surface UVB Flux
	watt/m2
	10%::10%
	once/day
	13 x 24 km::GD 


	Surface

	
	Cloud Scattering Layer Pressure(4)


	hPa
	100hPa::30hPa
	once/day
	13 x 24 km::D
	Surface

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Aerosol Optical Thickness (5)
	Dimensionless


	0.1::0.05 

30%::10%


	once/day
	13 x 24 km::G Daylight
	Column

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	1 Absolute accuracy is given at the horizontal and vertical resolution indicated in the last two columns, and represents the root sum of square of all (1) errors, including forward model, inverse model, and instrument errors, calculated over the covered area, as indicated in the 6th column.  Relative accuracy represents a component of the absolute error that varies at the frequency indicated in the 5th column.  When multiple values are given the larger value applies.
2 G represents global coverage, D daylight, and V polar vortex conditions;  

3 1 DU= 2.687 x 1016 molecules/cm2;  

4 Cloud product are limited to optically thick clouds; 

5 Aerosol products are limited to cloud-free pixels.

	OMI (Con’t.)
	Aerosol Single Scattering Albedo 


	Dimensionless 
	0.1::0.05
	once/day
	13 x 24 km::GD 


	Column

	
	SO2 
	mol/cm2 
	3x1016 (50%)::2x1016 (20%) non-volcanic

30%::20% volcanic  
	once/day
	13 x 24 km::G Daylight


	Column

	
	NO2 
	molecules/cm2 


	2x1014::2x1014 background

30%::20% polluted 
	once/day
	26 x 48 km:GD
	Column

	
	HCHO
	molecules/ cm2
	35%::25%

	once/day
	13x24 km::GD
	Column

	
	BrO
	molecules/cm2 
	25%::25%


	once/day
	13x24 km::GD
	Column

	
	OClO
	molecules/cm2 
	15%::10%
	once/day
	26x48 km::V
	Slant Column

	1 Absolute accuracy is given at the horizontal and vertical resolution indicated in the last two columns, and represents the root sum of square of all (1) errors, including forward model, inverse model, and instrument errors, calculated over the covered area, as indicated in the 6th column.  Relative accuracy represents a component of the absolute error that varies at the frequency indicated in the 5th column.  When multiple values are given the larger value applies.
2 G represents global coverage, D daylight, and V polar vortex conditions;  

3 1 DU= 2.687 x 1016 molecules/cm2;  

4 Cloud product are limited to optically thick clouds; 

5 Aerosol products are limited to cloud-free pixels.

PI Comment: 

Due to the fact that nominal instrument performance was not demonstrated before delivery, because all calibration tests were not completed and calibration analysis is still underway, the level 1b performance, and consequently the quality of the level 2 products, can not be firmly established until the calibration key data base is delivered Dutch Industry.








