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Operational Ocean Data ProceSSing Control Software Support

During the development of the SeaWiFS data processing system, the SeaWiFS data processing element conceived of an automated database-controlled processing system that minimized the amount of operator interaction and automated as many functions as possible, e.g., data acquisition from the ground stations, interaction with the calibration and validation element’s quality control procedures, tracking of data granules through the level-0 through level-3 processing steps, reprocessing of data granules that failed processing steps, population of the data browse system, the archival and distribution of data, generation of special products for realtime validation field experiments, etc.  More recently, the processing system has been used for operational processing of MODIS (Aqua and Terra) ocean color and sea surface temperature (SST) data and will be used to support NPP VIIRS ocean color and SST data evaluation processing.  The system will also support the operational Aquarius data processing (described in the Aquarius Mission Support Task).  The data process control software is designed to be highly flexible in terms of the processing requirements and the ability to define and implement simple processing steps that reduces the complexity of tasks required to produce the data products. This was demonstrated by the ease in which it was adapted to handle OCTS, MOS, CZCS, GLORY and most recently MODIS processing, which is orders of magnitude larger than the SeaWiFS data volume.  To support the software design, development, operations, and documentation of the Mission Operations, Data Capture, and Data Processing elements for the Ocean Biology Processing Group (OBPG), specific support includes:

A.  Development, testing, implementation, and operation of satellite sensor operations scheduling, navigation, and display software.  Close coordination with OrbIMAGE, the Earth Observing System ground segment, and the NPP ground segment to resolve scheduling and data acquisition issues for SeaWiFS, MODIS, and VIIRS, respectively.  The level of interaction on sensor operations for SeaWiFS is greater that that for MODIS and VIIRS because of the SeaWiFS data buy arrangement (as outlined in the SeaWiFS Technical Report series Volume 1 which is available from the OceanColor Web) and the OBPG’s unique role in defining sensor and calibration operations (sensor tilting, data acquisition times, lunar maneuvers, etc.).  To successfully perform this work for SeaWiFS, it will be necessary to be able to respond to any spacecraft/sensor anomalies that may arise (currently around 2 per year), to help diagnose the impact of such an anomaly on both spacecraft operations and data products, and to support the return to routine operations with minimal loss of data. 

B. Data acquisition system support.  For SeaWiFS, the primary reception station is at GSFC with a backup at NASA/Wallops Flight Facility.  The Contractor shall provide engineering, hardware and software configuration, system testing, and operations support of the SeaWiFS Data Capture Facility acquisition systems at NASA/GSFC (currently dual SeaSpace acquisition systems on the roof of Building 28) and will maintain the network interface with NASA/Wallops Flight Facility.

C.  Continued refinement of the processing control software.  The processing control software handles all the operations and transformations of the raw satellite required in generating the derived ocean color and SST data from SeaWiFS, OCTS, MODIS, and VIIRS, i.e., to geophysically meaningful level-1 (navigated and calibrated top of the atmosphere radiances in sensor swath coordinates), -2 (derived products such as water-leaving radiances, chlorophyll concentration, and SST in sensor swath coordinates), and -3 products (time and space average level-2 products mapped to standard projections), and for archival and distribution of these and other products.  The activity requires the integration of level conversion and quality control routines and procedures into an end-to-end processing stream.  It also requires the development and maintenance of multiple relational databases (currently implemented using SyBASE) involved in all aspects of the processing.

Finally, this task is closely coordinated with the Calibration and Validation Task to facilitate testing of algorithm modifications and complete data set reprocessings.  To date, five complete SeaWIFS reprocessings have been done since operations began in September 1997 and it is anticipated that one reprocessing per 12-18 months will continue to be required.  Similarly, this task is closely connected to the System Administration Task which provides the computer system and networking capabilities and interfaces required for data processing.  Maintaining multiple, simultaneous processing streams that handle real-time, reprocessed and special evaluation processing will be required with careful attention to configuration control of the multiple software versions and proper allocation of system resources.

Travel to one professional meeting in the US per year (first year one week San Francisco, CA and second year one week Alexandria, VA) to present information on the data process control architecture and functionality in the US per year is anticipated.

The period of performance of this task is 9/30/09 through 2/28/11.

