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1)
INTRODUCTION
The Global Oceanographic Data Archaeology and Rescue (GODAR) Project was established in 1993 by the Intergovernmental Oceanographic Commission of the United Nations. The following definitions are useful for understanding the reason for, and goals of, this project:

"Data Archaeology": 


the process of seeking out, restoring,  evaluating, correcting, and  interpreting historical data sets;

"Data Rescue":




the effort to save data at risk of being lost to the science community by digitizing manuscript data and copying data on older, failing electronic media, and then archiving these data into an internationally available electronic database.

Before electronic computers came into general use, oceanographic data were recorded in manuscripts, data reports, and card index files. With the advent of electronic data storage oceanographic observations were increasingly recorded on magnetic media such as tapes and disks. Unfortunately, all these media are subject to degradation over time with the loss of unique having occurred in some instances. The goal of the GODAR Project has been to identify oceanographic data that are at risk of being lost due to media decay and to "rescue" as many of these data as possible by digitizing them and integrating them into international historical archives. The final step is to distribute these archives internationally without restriction via write-once media such as CD-ROMs and via on-line servers as well.

The World Ocean Database (WOD) Project was established in 2001 by the Intergovernmental Oceanographic Commission of the United Nations. The goal of this project is to develop the most comprehensive, authoritative, global ocean profile-plankton databases possible by:

a) 

encouraging more rapid exchange of modern ocean data not transmitted via the Global Telecommunication System as part of the IOC GTSPP Project, 

b)

development of regional, scientifically quality-controlled oceanographic databases, atlases, and regional quality control procedures for evaluating oceanographic data. 

Prior to the adaption of the IOC WOD project, NODC/WDC, Silver Spring began efforts to acquire modern ocean data in a more timely manner with much cooperation from IOC Member States.

2)
GODAR AND WOD PROJECT RESULTS
NODC/WDC plans to update the World Ocean Database 1998 (WOD98) shortly. As of November, 2001, data in the following amounts have been processed since publication of WOD98, and will be made available as part of the "World Ocean Database 2001"  (WOD01) in April 2002:

a)
715,000 OSD casts

b)
336,000 MBT profiles

c)
215,000 XBT profiles

d)
120,000 CTD casts

e)
  37,000 UOR casts, Undulating Ocean Recorders, e.g. Towed CTD casts

f)
  29,000 Profiling Float casts, e.g. P-ALACE, SOLO, APEX

g)
183,000 Fixed Platform (e.g. TAO...)

h) 
 73,000 APBT (Autonomous Pinniped Bathythermograph profiles.

i) 


These data were processed as part of the IOC/GODAR project and also as part of the IOC/WOD Project. WOD01 is a global, comprehensive, integrated, scientifically quality-controlled database containing physical and chemical oceanographic profile data as well as data of plankton observations. The database will be distributed via CD-ROM and the Internet

The first data resulting from the GODAR project were released as part of World Ocean Atlas 1994 (WOA94). More than one million temperature profiles previously unavailable were distributed as part of the atlas CD-ROM series. More than 900 sets of WOA94 atlases and 450 WOA94 CD-ROM sets were distributed internationally without restriction since release of WOA94.

The second set of data resulting from the GODAR project were released as part of WOD98 which was a United Nations International Year of the Ocean Product. Several hundred paper atlas CD-ROM sets have been distributed since release of WOD98. All data and products associated with WOD98 are available on-line from the NODC/WDC Home Page (www.nodc.noaa.gov)

Products based on WOD98 include the World Ocean Atlas 1998 (WOA98) series. This series contains objectively analyzed fields of temperature, salinity, nutrients, and chlorophyll. In addition, statistics of standard level values for climatological compositing periods (seasons and months) are presented for both one-degree and five-degree gridboxes. A novel feature of this series is that it includes more than 41,000 color figures (GIF images) which are available on CD-ROM and on-line via the NODC/WDC home page (www.nodc.noaa.gov).

The availability of GODAR products has been advertised through the world wide web as well as in numerous journals, newsletters and bulletins.

The success to date of the GODAR Project is due to outstanding cooperation by IOC Member States, specifically the many ocean data centers and staff who mange oceanographic data.

3)  HISTORY OF THE GODAR PROJECT
The idea of digitizing historical oceanographic data in from manuscripts did not originate with the GODAR Project. There have been several efforts that we know of that began with the advent of electronic computers.  What the GODAR Project has accomplished is the establishment of a formal, internationally organized effort to support such activities and to make available all data in one integrated database. 

a)
September, 1988: Workshop on Ocean Data Files held at NODC, Washington, D.C.
Subject: Ocean data archiving and distribution

Participants: Scientists and data managers from the U.S. and Japan

Conclusion: 


Following a suggestion by Sydney Levitus (National Oceanographic Data Center, 1988), the meeting (among other recommendations) recommended the establishment of a "Historical Data Validation Project" to "recover as much historical data as possible".

b)
September, 1990:
Ad Hoc meeting held at NODC, Washington, D.C.
Subject:  State of historical oceanographic data 

Participants:
Scientists and data managers from the Soviet Union, Japan, Chile, the Republic of Korea, the United States, the International Council for Exploration of the Sea, and Australia.

Conclusions:


i) 
Substantial amounts of oceanographic data exist only in manuscript form and are thus unavailable to national and international research communities. Data are at risk of being lost due to media degradation or neglect

 ii) 
Substantial amounts of oceanographic data exist in digital form and are not available to national and international research communities. Data are at risk of being lost due to media degradation or neglect.

c) 
June 1990: 
NOAA support for data archaeology and rescue at NODC, Washington. 

In the United States the U.S. Global Change Research Program (USGCRP) provided the intellectual support for "data archaeology and rescue activities" in the U.S. and began funding data archaeology and rescue activities at NODC, Washington.

d)
February, 1992: Workshop on  Ocean Climate Data,  Greenbelt, Maryland.

Demonstrated progress of national and international "Data Archaeology and Rescue" projects.

Recommendation to institute an international data archaeology and rescue project.

e)
December, 1992 IODE meeting.

Proposal submitted by Sydney Levitus for an international data archaeology and rescue project to IODE.

IODE recommends the formation of a "Global Oceanographic Data Archaeology and Rescue Project” to the IOC.

f)
IOC Assembly meeting March, 1993
IOC accepted the proposal for a data archaeology and rescue project and established the "Global Oceanographic Data Archaeology and Rescue Project”. Sydney Levitus was invited to become Project Director which he accepted.

g)
Regional GODAR Project meetings
Six regional GODAR Project workshops were held worldwide that encompassed all countries that make oceanographic measurements. 

In total the attendance of these meetings was approximately 150 oceanographic data managers and scientists. The dates and locations of these meetings are:

a) 
GODAR      I   

Obninsk, Russia  

May, 1993

b) 
GODAR     II 

Tianjin, China  


March, 1994

c) 
GODAR    III

Goa, India  


December, 1995

d) 
GODAR    IV

Valletta, Malta  


April, 1995

e)
GODAR     V  

Cartagena, Colombia

April, 1996

f)
GODAR   VI

Accra, Ghana 


March, 1997.

A workshop report was produced for each meeting that summarized meeting results and which included reports of representatives from each country. Most importantly the country reports identified data that existed in manuscript form in each country, as well as data that existed in electronic form. These meetings resulted in the identification of substantial amounts of data that are at risk of loss due to media decay. A meeting report for each meeting is available from the IOC.

h) 
July, 1999:
International GODAR Review Meeting, Washington D.C.
In July 1999 an International GODAR Review Meeting was held in Silver Spring Maryland, U.S.A. The meeting concluded that the GODAR Project has been a great success to date and that the list of variables to be included under the GODAR Project should be expanded to include sea level and that a GODAR-WESTPAC project be initiated.

4) 
INTERNATIONAL PROGRAM SUPPORT FOR DATA ARCHAEOLOGY AND RESCUE ACTIVITIES
Support for data archaeology and rescue activities in oceanography and meteorology and specifically for the GODAR Project has come from many sources with support increasing with time, particularly from the World Climate Research program's CLIVAR program (WCRP, 1995; 1999) and the IPCC Assessment (1996).

5) 
REASONS FOR BUILDING GLOBAL, HISTORICAL IN SITU OCEANOGRAPHIC DATA BASES
a)
The international scientific community advises national and international bodies on such issues as climate change. Historical data are required to support such studies.

To determine the role of the ocean as part of the earth's climate system the international scientific community must have access to the most complete oceanographic data bases possible. These databases must be accessible in digital form and available internationally without restriction.

b)
Ocean measurement programs are expensive.  Scientists planning such programs should have access to all available data in order to make the most efficient use of scarce scientific resources such as ships.

c)
Pollutants flow across boundaries. The international community should have access to all historical data for pollution transport studies. This is particularly important for studies of the coastal environment. Natural variability versus anthropogenically induced changes.

d)
To develop and improve long-range weather forecasts. Statistical forecasting and hindcasting studies require historical ocean data.

Specific uses for ocean profile-plankton data and products:
a) 
Planning observational programs.

b) 
Diagnostic studies describing role of the ocean as part of the earth's climate system.

c)
Boundary and Initial conditions for numerical models.

d)
Verification for ocean and atmosphere simulations.

e)
"Sea truth" for satellite ocean altimetry measurements.

f)
Initial state for acoustic tomography inversions.

g)
Paleontological reference fields.


(e.g. CLIMAP)

6)
 FINANCIAL SUPPORT FOR THE GODAR PROJECT
The IOC has provided important support in the form of staff time and resources.

The NOAA Climate and Global Change Program and the NOAA ESDIM Program have provided crucial support for U.S. participation, for meeting support, visits by scientific and data management personnel, and for digitization of many data sets for the world ocean.

The European Community has provided support for the MEDAR/MEDATLAS project and for GODAR meetings.

Individual countries and international institutions (e.g. ICES) have provided support as Japan is doing with its leadership of the GODAR-WESTPAC Project.

7)
GODAR DATA AND PROJECT ANNOUNCEMENTS:
a)
Levitus, S., and R. Gelfeld, 1993: Oceanographic data archaeology project receives international support. NOAA/Earth System Monitor, (2).

b)
Levitus, S. and R. Gelfeld, 1993: Oceanographic data archaeology project receives international support. UNESCO, IMS Newsletter No. 67, pp. 4-5.

c)
Levitus, S., R. Gelfeld, L. Stathoplos, and M. E. Conkright, 1993: Oceanographic Data Archaeology and Rescue Project is Underway. U.S. JGOFS News, 5(2).

d)
Levitus, S., M. E. Conkright, R. Gelfeld, and T. P. Boyer, 1994: World Ocean Atlas 1994. Global Change Newsletter, No. 20, pp 4-6.

e)
Gelfeld, R., and H. Dooley, 1994: Old Sea Data Help Scientists Today. ICES CIEM Information Newsletter, No. 24,p. 9.

f)
Levitus, S., M. E. Conkright, R. Gelfeld, T.P. Boyer, 1994: World Ocean Atlas presents new Ocean climatologies. NOAA Earth System Monitor, 5(2).

g)
Levitus, S., M. E. Conkright, R. Gelfeld, and T. P. Boyer: World Ocean Atlas 1994 and CD-ROM data sets, 1995. Bulletin of the American Meteorological Society, p. 405.

h)   
Announcements on Web Pages.

8) 
THE WORLD OCEAN DATABASE PROJECT
A project entitled “World Ocean Database Project” was proposed by Sydney Levitus at the IODE XVI meeting held in Athens, Greece during December, 2001. The purpose of this project is to:

a) 
Encourage a more timely exchange of modern oceanographic data;

b) 
Encourage the development of regional quality control procedures for oceanographic data;

c) 
Encourage the development of regional oceanographic atlases.

This project builds on the efforts of the World Data Center for Oceanography- Silver Spring which had initiated similar activities after the receipt of funding through the NOAA Environmental Science Data and Information Management (ESDIM) Program. Examples of data already received as a result of thee [projects include CTD and Bottle data from Ecuador and Chile.

9) 
SOME RECENT SCIENTIFIC RESULTS MADE POSSIBLE BY THE DATA ACQUIRED THROUGH THE GODAR PROJECT
The success of the GODAR and the willingness of countries to exchange oceanographic data in general has made possible the computation of yearly upper-ocean subsurface temperature anomaly fields as part of World Ocean Atlas 1994 and World Ocean Atlas 1998. Recently Zhang et al. (2001) and Lysne and Deser (2002) have forced ocean general circulation models (OGCMs) of the Pacific Ocean with sea surface forcing fields (e.g., NCEP/NCAR Reanalysis fields) 

10)
THE FUTURE
The GODAR project will continue and the WOD project will start. Substantial amounts of profile-plankton data identified in the six Regional GODAR Meetings as well other manuscript data identified by various individuals and institutions from the international scientific community exist and need to be digitized. In order for the scientific community to study the role of the ocean in climate change (and for many other scientific purposes as well). There is no place in the world ocean that we can say that we have “enough” data. The study of the earth’s heat balance, freshwater balance, and biogeochemical cycles (e.g., carbon cycle) require substantially more data than are available now. For example, scientists studying biogeochemical cycles are requesting global, monthly, climatological ocean nutrient fields. We barely have enough ocean nutrient data to produce seasonal fields for most of the world ocean. Estimation of the interannual-to-decadal variability of the heat content of the world ocean, a critical diagnostic for climate change studies, requires additional data, particularly for traditionally data sparse regions such as the southern ocean.

The World Ocean Database Project will convene an international meeting in about 12 months devoted to the subject of quality control of oceanographic data. Development of regional atlases and quality control procedures similar to MEDAR/MEDATLAS products will be encouraged as part of WOD. In particular, it is important to start characterizing ocean variability of historical data in the form of statistical frequency distributions.

11) 
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