GOSUD Annual Report for 2003

Prepared by Bob Keeley (keeley@meds-sdmm.dfo-mpo.gc.ca)

1.0 Introduction

The Global Ocean Surface Underway Data (GOSUD) Project is an Intergovernmental Oceanographic Commission (IOC) programme designed as an end to end system for data collected by ships at sea. The goal of the GOSUD Project is to develop and implement a data system for surface ocean data, to acquire and manage these data and to provide a mechanism to integrate these data with other types of data collected in the world oceans. For the purposes of this Project, the data concerned are those collected as a platform is underway and from the ocean surface down to about 15m depth.

This report describes briefly the project and progress to date.

2.0 Project Objectives

The objective of GOSUD is to organize the surface underway data that are collected presently and to work with data collectors to improve practices to meet the benchmarks of spatial and temporal sampling and data accuracy set forth by GOOS. Specifically, the project has the following goals.

· To build a comprehensive archive for surface underway ocean data. This encompasses data collected by any instrumentation at any time. It will contain sufficient metadata that users will have clear information about accuracy, instrumentation, sampling, etc.

· To add value to the archive by refining and standardizing existing quality assessment procedures carried out on real time and delayed mode data and documenting both what was done and the results.

· To provide data and information to users in a timely fashion. At any time after data collection, a user should be able to access the highest quality, and most recent data available. Users will be able to distinguish "levels" of quality in the archives. Users will be able to utilize the data and easily combine them with data from other sources.

· To work with data collectors to improve the data acquisition systems and to return information to data collectors about the data they provide.

· To work with scientific organizations interested in surface data to provide products to a broader community.

3.0 GOSUD Operations

3.1 Organization

GOSUD has prepared an initial project plan which is available from its web site maintained at IFREMER (http://www.ifremer.fr/gosud/documentation.htm ). Additional information about the project can also be found there including documents about how to install and maintain and thermosaliniograph, guidelines for handling such data, a brochure and a partial list of scientific publications that have used such data.

The Project has been organized as shown in figure 1.
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Figure 1: GOSUD Project Data Flow

Everything begins with the platforms at sea making routine, underway measurements. Participants are encouraged to send the data ashore as quickly as possible. It is the desire of the GOSUD Project that these data be available as soon after collection as possible (hours to days) although meeting this target may be difficult for certain kinds of data. The data received in each country will pass through quality control procedures standardized for the project and carried out by each participant or another person acting on their behalf. It is expected that some of these procedures will be automated and sufficiently robust to remove the most serious errors in the data. After such procedures, participants send the data immediately to a global data server set up for the Project. It is from this global server that GOSUD provides users with data. GOSUD participants are also be encouraged to send the data to the GTS, either in the existing TRACKOB code form, or in BUFR since some potential users may still wish to use the GTS as a source of data.

The GOSUD Project does not intend to manage any data extracted from the GTS unless this is the only source available. Instead there is a monitoring function carried out to compare data appearing on the GTS to data received at the global server. This function occurs routinely, and identifies differences between the two data streams. Where data are found to appear on the GTS but not on the global server, the originators are contacted and encouraged to become part of the Project. Where data appear on the global server but not the GTS, originators are encouraged to make the data available on the GTS so that traditional GTS users will have access to the data from this distribution system.

The global server is the central hub of the Project. Its job is to act as the archive for such data, and to interface to the World Data Centers, WDCs, that also hold historical underway data. The global server provides data and products to users, and works in collaboration with Project participants to monitor the state of the data system. The global server verifies the integrity of the data being provided, and reconciles early data received with the same data received at a later time and with more extensive quality assurance procedures having been employed.

The linkage between the global server and the WDCs is very important. The two parties share the long term archive responsibilities to ensure the ongoing safekeeping of the data. They also share the responsibilities of providing data and products from the start of the GOSUD Project into holdings from the historical past.

It is very important for the global server to collaborate with one or more science centres in defining, developing and disseminating scientific products from the Project. It is through these products that the Project will be known and some of its success measured.

3.2 Formats and Procedures

Documents that describe the data formats used for delayed mode data can be found at

http://www.ifremer.fr/gosud/gdac.htm .  For a description of the TRACKOB code form, go to

http://www.meds-sdmm.dfo-mpo.gc.ca/meds/Prog_Int/J-COMM/CODES/trackob_e.htm
The same URL at IFREMER that discusses formats also describes the automated quality control tests recommended for underway temperature and salinity data.

4.0 Progress in 2003

4.1 Review of meetings

Brest, France hosted the inaugural meeting of the GOSUD Project in November, 2001.  There had been expressions of interest at the IODE (International Oceanographic Data and Information Exchange) meeting in Lisbon, Portugal. The Brest meeting developed a strategy to draft a project plan. Participants agreed to develop the project plan with a review of progress to take place at a subsequent meeting. 

Ottawa, Canada, hosted the second meeting in September 2002 at which components of the draft plan were reviewed and the preparation of the first project plan formulated. This was drafted by the co-chairs of the project with additional help from others. It was reviewed by meeting participants and presented to IODE in March, 2003. 

Monterey, U.S.A hosted the third meeting November, 2003. Participants were given a presentation from NASA about the Aquarius Project to measure salinity from space. A review of progress of data collected and some analyses was presented by participants from different countries. A number of actions were formulated to continue the project.

4.2 Data Received

While the project is getting started, MEDS has continued to capture and store the real-time data circulating on the GTS in TRACKOB code form. Figure 2 shows the locations of all of the data collected in 2003.
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Figure 2: TRACKOBs collected in 2003

It is evident that there are real-time data circulating that do not report salinity measurements. GOSUD would like to encourage operators to report as many variables to the GTS as possible. It is also evident that there were a significant number of measurements collected over the year (more than 100,000) stations). 

Figure 3 below shows the locations of all data directly received at CORIOLIS with observation dates starting in 1989 and ending in 2003. A comparison of figures 2 and 3 makes it clear that some of the data to be found on the GTS have not reached the GOSUD server yet and/or are not transmitted in real-time. It is by identifying the ships and operators through such comparisons that more data will be attracted into the project.
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Figure 3: Data residing on the GOSUD ftp server with observation dates to the end of 2003

In figure 4 a plot is shown of the number of individual TRACKOB messages reported on the GTS and the number of stations received directly at CORIOLIS. The numbers reported by MEDS begin in 1984, but are so small that they are not visible. CORIOLIS began to acquire delayed mode underway data starting last year. The earliest records they now have start in 1989 and continue to the present. Numbers have been growing substantially over the years, with 2003 exceeding 100,000 in real-time and even larger in delayed mode. Of note, though, is that the number of ships that are sending data directly to CORIOLIS is still quite low. With the establishment of the ftp site where users can find data, it is expected that data submissions will improve.
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Figure 4: The number of TRACKOBS received in real-time at MEDS.

4.3 Real-time and Delayed Mode Comparisons

The primary source of data for the GOSUD Project is the data transferred directly to CORIOLIS. However, the Project is also trying to encourage data collectors to send data through the usual real-time facilities of the GTS using TRACKOB code form for the present. It is important, therefore, to compare what is received in real-time on the GTS to what is received directly by CORIOLIS. For those platforms that report in real-time only, the Project would like to make contact and have them submit their data, perhaps higher resolution and more variables, directly to CORIOLIS. For those reporting directly to CORIOLIS but not on the GTS, the Project would like to encourage them to provide the data in real-time.

Since MEDS acquires the real-time data, it is undertaking the comparison. There are a number of factors that need to be considered in doing the comparison. These include the following.

· At present (in2003) there is no quality control carried out on the data received in real-time. Because real-time data are not the primary source for GOSUD, MEDS is reluctant to invest the resources to develop and routinely run such software.

· CORIOLIS posts all of the data received on their ftp server. However, there is no easy way to know what data are new, what modified and what already seen. Therefore, doing a comparison on a regular basis is complicated.

· CORIOLIS also posts an index file describing the data on their ftp site but this only gives the start and stop dates and the rectangle enclosing the station locations on a monthly time scale.

With no easy way to determine what data are new and no QC done at MEDS, the comparison of what is present at CORIOLIS and what have been received at MEDS is complicated. A comparison scheme has been devised which MEDS is presently testing. It is hoped that it will overcome these complications.

4.4 Sample Products

A substantial amount of work has been done with the TSG data collected in different oceans with a lead role being played by IRD, France. Figures 5 and 6 below are examples of mean conditions calculated by a combination of TSG and surface observations from profiles. These maps are generated at a 1 x 1 degree resolution in position, both monthly and as an annual mean. 
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Figure 5: Annual mean surface salinity in the Atlantic Ocean (from IRD)
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Figure 6: Annual mean surface salinity in the Indian Ocean (from IRD)

SSS data collected in the tropical Pacific during 1969-2001, as well as derived products (gridded fields, climatology, etc..), have been gathered on a CDROM, and are also available through the World Wide Web at http://www.ird.nc/ECOP. It is the intention of the authors to update this CDROM on an annual basis.

5.0 Partnerships

5.1 High Resolution Marine Meteorology Project

Through conversations with colleagues and others it is known that although a number of ships have TSGs installed and these are operated on a regular basis, the data do not get transferred routinely to an archive. Indeed it is for this very reason that GOSUD was started. There are similarities between the objectives of GOSUD to deal with ocean observations and people in the meteorological community wanting to capture the data acquired by automated meteorological packages deployed on ships. A project called the High Resolution Marine Meteorology (HRMM) Project is also starting expressly for this purpose. Rather than ask data collectors to send the ocean data to GOSUD and the meteorology data to the HRMM, GOSUD and HRMM organizers have agreed to collaborate. The data collectors will be asked to send all data to the HRMM who will then forward the ocean data to GOSUD. 

Results from the latest HRMM meeting can be viewed at the following URL.

http://www.oco.noaa.gov/docs/smithCOPW.pdf
5.2 ESA and NASA

There is strong interest in the GOSUD project from both NASA and ESA. Both space agencies are designing a sensor that can measure ocean salinity from space. The instruments will have difference characteristics, but both are highly interested in using the data collected by GOSUD in calibration / validation experiments. Details about the future satellite missions can be found at http://aquarius.gsfc.nasa.gov/ and http://www.esa.int/esaLP/smos.html. 

6.0 Plans for 2004

A meeting is scheduled for September, 2004 in Southampton. At this meeting project participants and other interested parties will discuss the progress that has been made and further steps to be taken.

