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Figure 1. The SEACOOS Remote Sensing Portal as of November, 2004. Note the availability of various SST and color imagery data layers available for overlay.

Summary: The Remote Sensing Coordinating Committee (RSCC) was founded in Year 2 of the SEACOOS program to address specific requirements of the Observing Working Group for repeated and synoptic real-time data from satellites over the SEACOOS geographic domain. The funded members of RSCC define, generate, archive, and deliver remotely-sensed and blended products for the SEACOOS program. The RS partners have tailored their own data management system to aggregate, fuse and otherwise integrate these data with in situ and modeling components of the program. In practice, the group has often led the way for data transport and visualization schemes within SEACOOS data management. 

The greater goal of all these activities is to provide the link between processes observed throughout the SEACOOS coastal domain and those occurring in adjacent oceanic areas, the atmosphere and land. RSCC has placed significant emphasis in the interpretation of remotely-sensed fields to assist both scientists and non-scientists; a major objective is to enable SEACOOS to serve science-based management paradigms. This requires both accurate historical and real-time information on multiple scales to assess changes relative to baselines, and also a mechanism to deliver synthesized information to scientists and decision-makers. RS information allows for the interpretation of distributed and isolated point measurements by providing a spatial and temporal context for in situ measurements (figure 1).  Validation and QA/QC procedures can be developed by inter-comparison of RS and operational observing network data.  These procedures will aide in the development of data assimilation into regional numerical models.  RS measurements that stretch at least a decade for a number of ocean and meteorological variables are ideal for constructing climatologies, establishing baselines, and testing data assimilation systems in the SEACOOS region.
Very modest funds were provided during SEACOOS Year 2 (2003-2004), with an increase for Year 3 (2004-2005). The budget included funding to enable USF, UM/RSMAS, and USC to provide significant remote sensing data, expertise, and visualization and integration tools to SEACOOS. The RSCC contributions in terms of data volume, frequency, and the quality of the service to SEACOOS and its users have been possible because of resources leveraged through sources external to SEACOOS. Some RSCC partners have not received any funds for their involvement in remote sensing activities in spite of their significant contributions to SEACOOS. Funding for RS activities is the single largest obstacle within SEACOOS today.
	Table 1. Several key variables, the satellite-based sensors/systems from which data are collected, and the source of the data feed.

	Variable
	Sensor
	Closest Access

	IR Sea Surface Temperature
	AVHRR, MODIS_A&T
	Local (USF)

	Chlorophyll (ocean color)
	MODIS_A&T
	Local (USF, Miami)

	Marine Winds
	QuikSCAT
	JPL

	Microwave SST
	AMSR, TMI
	JPL

	Sea Surface Height
	Topex
	JPL

	Waves and Currents
	[several SAR]
	Miami


RS products are a fundamental element of the overall IOOS strategy developed under direction of the OceanUS Office. On a nationwide scale, the data processing and distribution infrastructure, the continuity and concurrency of satellite missions, and even products and their support by NOAA and NASA historically have mostly been taken for granted by ocean research community. SEACOOS realized before other RAs the importance of synoptic real-time data to achieve its objectives, and realized that it requires access to real-time data and that this was not readily accessible via the Federal backbone. It also realized that effective use of the data requires specialized and expert interpretation. The RS group:

· Provides rapid (<30 min) realtime access to the raw high-resolution (250 m, 500 m, 1 km, and 25 km) data from low-earth orbit polar orbiting satellites as well as daily data from other sensors such as altimeters and scatterometers;

· Processes data to generate derived products using existing algorithms (e.g. SST, chlorophyll concentration);

· Enables SEACOOS access to other data streams collected and processed elsewhere  (e.g. QuikSCAT, Topex) for wind and sea surface topography;

· Adapts data standards for RS data to make it interoperable with SEACOOS data management 

· Develops data and image transport mechanisms and schemes to optimize throughput despite the large image and dataset sizes;

· Introduces online data query and analysis tools to enable use by non-specialists;

· Developed a distributed data archival architecture;

· Tailors algorithms for local regions to produce specific products for the SEACOOS community;

· Provides QA/QC and skill assessment for in situ and model products;

· Links the physical, chemical, and biological fields through optical measurements and algorithms.

Several institutions within SEACOOS possess significant capability in terms of expertise and infrastructure for the collection, processing and archival of data from multiple Earth observation satellites. Specifically, real-time ocean color, infrared, and altimeter data from polar-orbiting satellites are collected at the University of South Florida’s Institute for Marine Remote Sensing (primary source), and at the University of Miami’s Rosenstiel School for Marine and Atmospheric Science (secondary). Both institutions maintain an X-band downlink capability and are capable of downloading data from the future operational satellites (i.e. the NPP/NPOESS series). These institutions represent a substantial data processing and archival capability (via the high-speed Internet-2, computer clusters and disk arrays), and all are capable of sustaining a rapid, realtime processing and distribution system. As an “operational” element of the IOOS, it is important that these institutions operate in a redundant and cooperative fashion within SEACOOS. This would ensure that the flow of data is not compromised during catastrophic events such as hurricanes (Figure 1), during which the management community needs these data most urgently.

Lessons Learned: 

· Due entirely to the ability to leverage the existing RS resources and personnel at the partner institutions, SEACOOS has tapped into a valuable resource for very little money. In a relatively short time (approximately 12 months) the RS group within SEACOOS delivered a large quantity of real-time and synoptic data, a variety of data types (SST, Chl_a, winds, true color), a data transmission scheme, a data storage methodology, and visualization and exploration tools.

· One foci of future work – and funding -- ideally should be on algorithm development that will provide measures of biological and coastal water quality assessments within the SEACOOS domain, which is now dominated by physical measurements.

· A strong emphasis must  be placed on the inclusion of user requirements in defining products, as well as exploitation of the merged in-situ/RS/modeled data for derived products and analysis – rather than simple visualization of these data.  

· Validation/inter-comparison/QA-QC of existing and newly developed product in an ongoing fashion is imperative.  With this approach, SEACOOS can be a leader in ocean analysis product development, while maintaining it's current operational products with a high degree of quality.
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