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1. Introduction

This document describes a set of conventions adopted by the SouthEast Atlantic Coastal Ocean Observing System (SEACOOS) to promote sharing and exchange of data from disparate ocean observing and remote-sensing data sources.  These data include observations from buoys, offshore towers, ships, tide- and stream-gauging stations, acoustic profilers, radar, aircraft, satellites and other remote mapping sensors. SEACOOS is a regional partnership that has initiated an integrated coastal ocean observing system for a four-state (North Carolina, South Carolina, Georgia and Florida) region of the southeast coastal U.S. (Seim, et al., 2003, Seim, et al, 2002). SEACOOS partners publish near real-time data in netCDF (network Common Data Form) format and make it available on the Internet through OPeNDAP (Open source Project for a Network Data Access Protocol) Servers.
This document details the agreed upon netCDF format categories, required variables, and required and recommended attributes.  The name of this standard is “SEACOOS CDL”. CDL stands for Common Data Language. The current accepted version is 2.0. 
SEACOOS CDL provides conformity to develop automated search and aggregation tools. It is also flexible to allow SEACOOS to coordinate many different sources of data into a merged dataset and provide unique graphical displays of these merged data in near real-time.  SEACOOS CDL provides an unambiguous output format for SEACOOS partners.  It allows anyone to incorporate their observational data into powerful displays with similar data.
2. General Background

2.1 Data Management Coordinating Committee (DMCC)


The Data Management Coordinating Committee (DMCC) of SEACOOS establishes hardware, software, data format, and metadata conventions in order to help partners make data distribution systems operational. This committee is made up of data management personnel from each of the SEACOOS partner institutions.  The DMCC is responsible for developing and documenting SEACOOS CDL. One main goal of the DMCC is “to provide access via a web interface to SEACOOS-supported, quality controlled data and associated metadata and derived products.” Another goal of this committee is “to implement the OPeNDAP software solution as a form of data sharing.” The OPeNDAP protocol has been designated by Ocean.US as a component for the delivery of data in a sustainable Integrated Ocean Observing System (IOOS). 
The main obstacles that the DMCC overcame in drafting the SEACOOS CDL standard were how to unambiguously describe the time and vertical coordinates.  A number of choices had to be made to provide consistency but remain flexible for the different sources of data that observational data presents. The first choice was that each partner would provide data in netCDF files and share their data in a distributed forum by using OPeNDAP. NetCDF is the most tested and supported file formats under OPeNDAP. Other data formats such as XML, HDF, and RDBMS will probably be investigated by the DMCC in the future.
2.2 Information Management within SEACOOS

Ocean data and information management within SEACOOS (http://www.seacoos.org) occurs in four steps: aggregation and storage, normalization, visualization and dissemination (Purvis, et al., 2004). Figure 2.1 shows how these four-steps are interrelated and how data flow from one step to the next.
	[image: image1.png]Dissemination

Agaregation Visualization

OPENDAP Servers

Data
. . 1 o -

Normalization





Figure 2.1. SEACOOS information management components are illustrated in this flow chart. It shows how the data flow from posting data on OPeNDAP Servers, to aggregation and database normalization, to visualization and then to the many levels of disseminated information.


SEACOOS partners post data to the Internet and their own OPeNDAP Server in netCDF format using the SEACOOS CDL standard. In addition to data in netCDF, many remote-sensing satellite products are provided and incorporated using Portable Network Graphics (PNG) raster image format. Model products are posted in netCDF with an agreed upon netCDF model standard (Blanton, et al. 2004).
All these data are then aggregated by the SEACOOS portal.  Since many sources report on different time scales and have varied spatial coverage, the data are normalized to a central database that is coordinated in space and time.  The database is then accessed by an online Geographic Information System (GIS) application.  The SEACOOS Internet visualization tool provides traditional mapping, animation, and plotting capabilities (http://www.seacoos.org).  Finally, data are disseminated at many levels. Metadata records maintain access to the original data and original OPeNDAP Server.  Also, Open GIS Consortium (OGC) data layers are made available using emerging technologies for such services as Web Map Service (WMS) and 
Web Feature Service (WFS). Customized access and interface approaches are being developed by SEACOOS to target specific audiences such as fisheries, emergency management, and recreation (Purvis, et al., 2004).  Figure 2.2 shows the SEACOOS Internet interactive map display.
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Figure 2.2.  This figure is a “screen-shot” of the SEACOOS interactive map display and interface (http://www.seacoos.org). The data displayed are wind and sea-surface temperature observations from September 27, 2004 showing the remnants of Hurricane Ivan.


2.3 Data Scope
The scope of data that has been tested thus far with SEACOOS CDL is data from near real-time observing stations and platforms from a number of data sources and data variables.  Table 2.1 lists the SEACOOS partners contributing data in netCDF files conforming to SEACOOS CDL.  Also listed in Table 2.1 are federal data sources that have real-time Internet accessible data that are automatically “screen-scraped” and reformatted using SEACOOS CDL standard for netCDF.  Table 2.2 lists the data variables that have been tested.  
Since the purpose of SEACOOS CDL is to present real-time data, only the last 48 hours of observations should be stored in the netCDF file and then updated as new data are available. However, this format could also be used to disseminate and store data for historical archives.  
	Table 2.1. Data Sources

	Regional:

· University of South Florida/COMPS
· University of Miami/RSMAS-Explorer of the Seas

	· Skidaway Institute of Oceanography/SABSOON

	· University of South Carolina/Caro-COOPS

	· University of North Carolina at Chapel Hill/NCCOOS

	

	National:

· National Data Buoy Center/National Weather Service(NWS)/NOAA 

	· Center for Operational Oceanographic Products and Services/National Ocean Service/National Oceanographic and Atmospheric Administration (NOAA) 

	· United States Geological Survey (USGS)/Water Quality and River Levels

· National Weather Service/Federal Aviation Administration (FAA)



	Table 2.2. Data Variables

	· Wind speed and direction
· Wind gust
· Horizontal and vertical wind components

· Sea-surface temperature

	· Water-level
· Ocean current speed and direction

· Horizontal and vertical ocean current components
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