Managing Information in Ocean Observing Systems

Madilyn Fletcher, Dwayne Porter, et al.

Introduction

Many in the oceanographic and marine science communities are currently engaged in the development of an Integrated Ocean Observing System (IOOS), which will significantly enlarge our capacity for measuring physical, biological, and chemical properties of our offshore and coastal oceans.  The establishment of IOOS is the subject of a number of extensive federal agency planning activities (see www.ocean.us), scientific workshops, and users forums.  The scientific community has made an energetic start towards coordinating the existing observation capacities, identifying additional needs, and developing a wide range of applications and user products that can emerge from this new capacity for observing and understanding our oceans.  

There is already an enormous volume and variety of information available from the various sensors and instruments that are measuring and monitoring the nation’s ocean and coastal waters.  Moreover, some sensors report information in real time and must be accommodated immediately, while others log data for retrieval at a subsequent time, often after some level of processing.  Analysis and processing of this heterogeneous and widely distributed data requires a sophisticated information management system that can organize, retrieve, aggregate, and disseminate information for a variety of purposes and applications.  The aggregation of data, particularly on broad regional bases, will usually require tapping into multiple data collection institutions.  This creates an additional level of complexity, as different institutions have different historical practices that need to be either accommodated or changed in order to have sufficient commonality among data to enable its collective integration.  Moreover, individual personal preferences become important, and the creation of an integrated system has the potential to become sociological exercise as well as an information management challenge.  

One example of an extensive collaboration that is bringing together ocean observations on a broad regional basis is the Southeast Atlantic Coastal Ocean Observing System (SEACOOS).  SEACOOS was originally established to coordinate observing systems based at five universities in the southeast and create the capacity for meaningful assembly and integration of information provided by these systems.  A major application of these data would be in circulation dynamics models of various portions of the SEACOOS region, which would be further developed and meshed to eventually enable a predictive capacity for the entire region. As essential step towards these goals was the establishment of a sophisticated information management infrastructure.

An initial task was development of a system that enabled access to the data that were being measured or collected at the participating universities, which included mechanisms for the transfer and retrieval of desired information.  It was important that subsets of selected information could be transferred, as well as streaming of real time data from coastal ocean sensors.  

Another major priority that was identified early in project development was a means for visualizing aggregated information in a way that was readily understood by the target audience.  Not only was there a need to aggregate disparate types of data, but also to build the capacity for a range of information presentations.  Since SEACOOS is moving towards providing information products for a range of different users, the requirement for visualizing information accordingly varied.  Presentations for research scientists would differ from those for resources managers, or students, or the general public.  The optimum presentation for most groups will be map-based, and the capability for analysis of map visualizations, as is provided by Geographic Information Systems (GIS) is also required.  

A wide range of oceanographic and meteorological data types, as well as model output data, must be accommodated.  In its initial phase, SEACOOS is focusing on real-time and near-real-time data, but there will be a need to include delayed mode data (such as a range of biological and water quality data) in the future.  Thus, the information management infrastructure must be designed to accommodate and include a broader diversity of data types as it matures.  

This review describes the approaches, needs, and development activities experienced by the SEACOOS Information Management Team as it brought together the various SEACOOS data providers and began establishment of a new information management infrastructure.
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