VIIRS SA EDR Release, Beta Data Quality
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Read-me for Data Users

The Joint Polar Satellite System (JPSS) Algorithm Engineering Review Board approved the release of the Visible Infrared Imager Radiometer Suite Surface Albedo Environmental Data Record (VIIRS-SA-EDR) to the public with a Beta level quality as of 4 April 2013. Beta quality is defined as:

· Early release product

· Initial calibration applied

· Minimally validated and may still contain significant errors (additional changes are expected)

· Available to allow users to gain familiarity with data formats and parameters

· Product is not appropriate as the basis for quantitative scientific publications, studies and applications

The Board recommends that users be informed of the following product information and characteristics when evaluating the VIIRS-SA-EDR. 

1. Product status: 
a. Surface albedo is produced as combined albedo Environmental Data Record (VIIRS-SA-EDR) product with global coverage, including land surface albedo (LSA), ocean surface albedo (OSA) and sea ice surface albedo (ISA). The beta status is based on analysis of the LSA component of the combined VIIRS-SA-EDR product.
b. VIIRS-SA-EDR is a swath-based product. The albedo value is estimated for every earth surface pixel with the clear-sky condition.
c. Two algorithms (Dark Pixel Sub-Algorithm (DPSA) and Bright Pixel Sub-Algorithm (BPSA)) are proposed to generate LSA from VIIRS top-of-atmosphere reflectance. The DPSA algorithm derives the LSA from a surface bi-directional reflectance distribution function (BRDF) that is derived from the VIIRS measurements, while the BPSA roots in the direct estimation method, which directly links the variables of interest with the satellite observations (TOA reflectance) through statistical modeling. The training data used to establish the models are obtained through simulation of physical models. 
d. An updated Look-Up Table (LUT) has been developed and implemented after launch for LSA, which applied the latest VIIRS spectral response functions.
e. An LUT approach is applied for OSA, using solar zenith angle, aerosol optical thickness, wind speed and chlorophyll concentration as input parameters.

f. The BPSA algorithm is used to generate LSA and ISA for this beta version.
g. A 3-byte quality flag (QA) set is provided for each SA retrieval. The QA information includes :

· byte 1: SA quality, out of range, quality of input chlorophyll, source of wind speed, stray light
· byte 2: cloud/shadow, background type, solar zenith angle
· byte 3: input data quality, source of aerosol, high AOT, coccolithophore degradation
 Users may refer the QA information for their applications.  

h. Surface albedo is a unitless variable that ranges in value from 0 to 1. 
2. Product evaluation:
Overall performance of the Suomi NPP VIIRS-SA-EDR product is reasonably good. The VIIRS-SA-EDR evaluation is mostly focused on LSA values in this version, considering that LSA measurements are far more difficult than OSA and ISA. The internal evaluation of the quality flag, maps, geolocation, etc. reveals no significant problems with upstream SDR, EDRs and IPs.  Pre-launch albedo BPSA LUTs, based on on-orbit RSR values, were updated in IDPS Build Mx6.7 on 4 April 2013.  Preliminary results from external evaluations, including inter-comparison with MODIS albedo data and validation against ground truth data, indicate that the LSA production is working fine. However, the BPSA LUT currently implemented doesn’t consider surface BRDF. This leads to temporal variability of LSA retrievals over stable surfaces. A new LUT with surface BRDF as inputs has been developed to address the issue and is ready to submit for for integration into operations. The undetected cloud and cloud shadow will generate spurious LSA retrievals. A temporal filter will be developed to reduce the impacts of undetected cloud and cloud shadow on BPSA retrievals.
3. Known errors:
a. The BPSA LUT currently implemented doesn’t consider surface BRDF. This leads to temporal variability of LSA retrievals over stable surfaces. A new BRDF LUT is developed to address the issues.
b. The quality of BPSA retrievals rely on the accurate detection of cloud and cloud shadow. Undetected cloud/shadow will generate spurious high/low values.

c. QF cannot correctly mark the retrieval quality. For example, some of filling values are marked as “good”.
d. Evaluation on OSA and ISA has not yet been accomplished.
4. Available date of the SA beta version data

The VIIRS-SA-EDR beta version data are available from 4 April 2013 when IDPS Build Mx6.7 transitioned to operations.

Additional information on VIIRS and Land Surface Albedo algorithm theoretical basis document (ATBD) are available at

http://www.star.nesdis.noaa.gov/jpss/ATBD.php
The VIIRS SDR Read-me for Beta Data Quality is also available at the CLASS Homepage.
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