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Executive Summary:

In the year 2000, a global array of approximately 3,000 free-drifting profiling floats, known as the Argo Ocean Profiling Network, was planned as a major component of the ocean observing system. Argo is an internationally coordinated project that requires international participation to ensure global coverage. Individual countries have established data centers to handle the data collected by profiling floats that their countries have contributed. There is a need to establish a long term archive for the Argo data. The U.S. National Oceanographic Data Center was requested to accept this role.

The goal of this project is to design and develop a state-of-art retrospective Argo data archiving and retrieval system with capabilities of serving Argo data across the Internet through a ‘one-stop shopping’ (single interface) query and issuing digital DVDs of Argo data to users who do not have Internet access. We will develop revolutionary collaborative applications which utilize proven technologies that can lead to an operational system, transparently acquiring, preserving, and serving Argo data and information.

1. 

Background

In the year 2000, a global array of approximately 3,000 free-drifting profiling floats, known as Argo Ocean Profiling Network, was planned as a major component of the ocean observing system. Argo is an internationally coordinated project that requires international participation to ensure global coverage. Centers to handle the data collected by profiling floats have been established in a number of countries. These centers normally handle data from their nationally deployed floats, but sometimes provide that service to other countries or organizations. All Argo data will be publicly available in near real-time via the GTS (Global Telecommunications System) and in scientifically quality-controlled form with a few months delay. The Argo Science Team and Argo Data Management Team recognized the need for a long term archive for the information about the Argo floats and the data returned from them.

The first meeting of an ad hoc international Argo Data Management team was held at the IFREMER (the French Institute for Research and Exploitation of the Sea) in Brest, France from October 3 - 5, 2000. The primary object of the meeting was to begin standardization of data management procedures among the participating Argo Data Management Centers. The Argo Data Management team requested that the U.S. NODC establish a unique center that will perform as a long-term repository for Argo data.

Conceptually, the Argo Profiling Network builds on the existing upper-ocean thermal networks that have been extensively used in the Global Temperature – Salinity Profile Program (GTSPP). Since 1990, the US NODC has developed a highly synergistic collaboration with both the data centers (Canada's Marine Environmental Data Service and IFREMER) and  the science centers (Scripps Institution of Oceanography, Atlantic Oceanographic and Meteorological Laboratory, and the Commonwealth Scientific & Industrial Research Organisation in Australia) participating in the GTSPP. We propose to build on these well established working relationships to develop and implement a cohesive and enterprise-wide archive and access information technology system for the management of Argo data. 

2. Objectives

The objectives of the Argo Repository are as follows:

! 
Assure the long term archival of Argo data and information. 


The goals of the GDACs include distribution of real-time Argo data and information up to data that are approximately 1 year old. After this date, the responsibility for preserving the data passes to the US NODC. This means that the US NODC has the responsibility to manage updates to Argo data that are reanalysed some time later and for which corrections may be applied.

! 
Provide a unified, graphical user interface based tools for efficient access and retrieval of Argo data via the Internet. 


This function is necessary to provide a seamless service to Argo users whether they seek data at the GDACs or older data at the US NODC.

! 
Distribute Argo data to clients without Internet access.


While the GDACs are established to provide immediate service to all types of users with high speed Internet access, there are other users who will not be able to get the data in this way. The Argo repository will provide alternate means for users to get Argo data and information.

! 
Provide for integrating Argo data with other types of ocean observations provided by the US NODC. 


This is a particularly important function since Argo data form only a part of the complete measurement program carried out in the oceans. Clearly users will want to do both comparisons of Argo with other types of data, and combine all kinds of data into products.

3. Technical Approach

This project will be built on the experience of the GTSPP using requirements stated by the Argo Science and Argo Data Management Teams. System and functional requirements and development tasks of the project will be periodically reviewed and may be revised as needed during the life cycle of the project. If changes to the requirements are needed, the cycle begins again till the final product is mapped correctly to the requirements.

System Components
We can identify four major functional components in a Global Argo Data Repository (GADR) environment: (i) acquiring data, (ii) preserving data, (iii) ingesting data, and (iv) serving data. 

 Acquiring Data

An Unix scripts has been written and implemented for transferring automatically the real-time and delayed mode profile data from the GDACs to the U.S. NODC. The real-time data transfer script will be executed daily at 4:45a.m. Coordinated Universal Time (UTC). The real-time and delayed-mode  data files will be “tarred’ and “compressed” (“zipped”) into one single file and counted as one shipment once a week and a month, respectively. We will assign an accession number to each data shipment of data. Accession numbers will be used as reference numbers when users retrieve them. 

Beside profile data, we will  periodically check the availability of other data types such as metadata, trajectories, and technical data on the GDACs’ and/or DACs’ ftp sites and download them  to the archive. If difficulties of obtaining these data arise, we will contact principal investigators who are responsible for managing Argo data  for assistance. 

Instead of “pulling” data from the GDACs to the archive as stated above, an alternative (preferred) strategy of transferring data to the archive will be the GDACS “push” data to the archive on a regular basis, say, three times a week for the real-time data and once a month for the delayed mode data. The delayed mode data will include inactive profiling floats data and pre-Argo floats (deployed before the year of 2000). MEDS began to deliver these inactive profiling floats data to the US NODC for long-term archive. A total of about 44,000 profiles (stations) of delayed mode profiling float data has been stored in the GDAR and will be available to the public at the end of this calendar year. Figure 1 illustrates the conceptual design of preserving the real-time data at the U.S. NODC.  A preliminary data flow design for managing the delayed mode data is shown in Figure 2. 

[image: image1.wmf]
1Figure 1. A real-time data flow diagram. 
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2Figure 2. A delayed mode data flow diagram.
 Preserving Data

All Argo-related data are stored in the original format they were downloaded in and copied to storage media for long-term archival.  We will check if the format description meets the content standards for digital geospatial metadata (http://www.fgdc.gov/metadata/contstan.html) developed by the US FGDC (Federal Geographic Data Committee). We will create metadata format description and store the metadata information in the NODC metadata database. All original data will be stored at both in-site and off-site storage facilities.

 Ingesting Data

The third component of the GADR consists of a series of procedures to perform quality assurance (QA) tasks. We will develop database schema to accommodate the Argo data structure. In general, we will follow the requirements stated by the Argo Science and Argo Data Management Teams. Details of the data assurance procedures will be discussed and agreed upon among the NODC, Argo Science Team, and Argo Data Management Team during the course of the project. Specifically, we will check and flag the data for several types of errors including formats and duplicates. We will remove exact duplicate copies of the same observation before passing the data on to the Argo data tables and report the duplicates to the GDACs. Metadata information will be loaded into the NODC Catalog Database and original raw Argo data that passed the QA tests will then be copied to NODC off-line mass storage devices and off-site storage devices for long term archiving.

The Argo Data Management Team decided that all Argo data will use the Network Common Data File (NetCDF) format at the 2nd Argo Data Management Team meeting at IFREMER in Brest, France, from Nov. 12 - 14, 2001. Users of NetCDF files, in particular for those who lack of computer programming experience, have expressed their concerns about the accessibility and complexity of the NetCDF file structure.  We will develop plain text versions of the Argo (profile, metadata, trajectory, and technical) data NetCDF formats and call the proposed text formats as the Argo Data Exchange Formats (ADEFs). The proposed ADEFs will have four kinds of formats for each types of the Argo data, namely, profile, metadata, trajectory, and technical data, respectively. Data in the ADEFs will be loaded into the Argo database.

 Serving Data

The fourth component is the data serving (dissemination). The GDACs are the master source of Argo data. The GADR will act as a backup of the GDACs and will provide two means of distributing Argo data to clients with/without Internet access. Access to real-time data will be provided to the public in the context of providing other data to combine with Argo. The “accessioned” original delayed-mode data will be immediately available from the newly developed Web-based tool, known as ‘NODC Direct’ (http://www.nodc.noaa.gov/col/projects/access/nodcdir.html). NODC Direct allows users to browse the accessions of data in the archive of oceanographic data at the NODC. Accessions can be selected for delivery to NODC’s outgoing FTP (file transfer protocol) site. After users submit their requests, ‘NODC Direct’ will help them go directly to the FTP site where the data will be delivered. It is clear that but the Argo Repository can also provide the data. The U.S. NODC will primary focus on managing the delayed mode data acquired from the GDACs. 

We will develop Web-based tools that will allow users on the Web to query and subset Argo delayed-mode data by parameter, location, time, and other attributes such as instrument types and quality flags. The system will simply require users to step through a data selection process. And then users can directly download the data from the NODC FTP server or users can go through a “preview” session before they download the data, namely, users have the option of either displaying or plotting the data on the screen. After the preview session, users may click on the “download” button on the data selection page to download the data from the NODC FTP server.

As part of the data selection and visualization tools, we will ensure that other types of data can be selected in conjunction with the data from Argo floats and downloaded in a form that makes them readily integrated. This function is important to support intercomparison studies of the Argo data and also to provide the entire data collection that may be available for a particular area and time.

For users who do not have Internet access or do not want to use the Internet, we will issue CDs of Argo data to them. The Argo CDs will be updated annually and statistics of Argo data will be published in newsletters twice a year or as needed. A subscription service system will be developed. The system will send updates regularly to a mailing list.

Development Strategy
In recent years, dozens of excellent applications written by open source developers give Oracle database administrators and developers new tools to build Oracle applications and connect to Oracle databases. We have used open source technologies  S Apache, Perl, and Java  S in the GTSPP and will continue to employ them to develop innovative Web-based applications that provide fast, efficient, and cost effective service. The followings are a list of our development strategies:

" Configure and manage retrospective Argo data using Oracle.

" Design and implement efficient Oracle database applications.

" Write interfaces in Perl that connect to and access the enhanced Argo database.

" Create common gateway interfaces in Perl to process Web queries.

" Execute SQL statements using Perl Database Interface.

Implementation Strategy
A prototype presentation of the GADR can be found at http://sunspot.nodc.noaa.gov/argo. It is anticipated that the operational version of the GADR will be implemented in the U.S. NODC’s Web server.

4. First Year Workplan:

The proposed project will be completed within two years starting October 1, 2001. In the first year, we will begin with a system design and development phase. We will complete a prototype GADR by the end of the first year. 

	
	Milestones
	Status

	Oct. - Dec. 2002
	Complete system design of the GADR.
	Completed

	
	Initiate data transfer from the GDACs to the U.S. NODC. 
	Completed

	Jan. - Mar. 2002
	Initiate installation of a prototype GADR at the U.S. NODC.
	Completed

	Apr. - Jun. 2002
	Complete installation of a prototype GADR at the U.S. NODC.
	Completed

	Jun. - Sep. 2002
	Demonstrate a prototype GADR to the US NODC management and the Argo Data Management Team meeting at MEDS.
	On Track

	Jun. - Sep. 2002
	Refine GADR system design as needed.
	On Going


5. Second Year Workplan Narrative:

In the second year of the proposal, we will focus on the system implementation. System improvements will be continued in the second year. At the end of the second year, we will have developed a consistent, uniform on-line search and browsing capabilities, along with on-line ordering and delivery, through a web browser.
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