World Data Centers Handling Ocean Data

About the World Data Center System
Scientific data gathering has a long history. Chinese and other peoples chronicled information about solar and auroral activity in past millennia. In the Western world, systematic geophysical measurements extend back for centuries. The first large-scale international scientific enterprises were the International Polar Years of 1882-1883 and 1932-1933, which eventually led to the International Geophysical Year of 1957-1958 (IGY). The International Council of Scientific Unions (now International Council for Science) established the World Data Center system to serve the IGY, and developed data management plans for each IGY scientific discipline. Multiple Centers were established to guard against catastrophic loss of data, and for the convenience of data providers and users. The IGY planners were remarkably prescient: the 1955 recommendation mentioned that Data Centers should be prepared to handle data in machine-readable form, which at that time meant punched cards and punched tape.

Since the IGY, technological advances have transformed the gathering and exchange of data. Scientific, technical, and economic factors have led to the consolidation of some WDCs--particularly in solar terrestrial science--and the creation of new ones-- particularly in earth and environmental science. As of December 2003, 52 WDCs are operating in Europe, Russia, Japan, India, China, Australia, and the United States. Data are available at the cost of reproduction, and fees may be waived if an exchange can be arranged. Data are accepted in many formats, provided that they have adequate documentation. Please contact the appropriate WDC for more information on contributing and exchanging data.

Today the WDC system is healthy and viable. Most Centers are maintaining their funding, though not without struggle. Data acquisition, storage, and distribution are expensive. WDCs cost money, but they are cost-effective in transferring data to users, and their operational costs represent a tiny fraction of worldwide scientific activity and the on-going potential for discovery from properly prepared, preserved, and available data.
From http://www.ngdc.noaa.gov/wdc/about.shtml
The subset of World Data Centers listed on the following pages handle (or potentially could handle) ocean science data.

WORLD DATA CENTER FOR ATMOSPHERIC TRACE GASES

	Mr. Thomas Boden, Director
	Tel: +1 423 241 4842

	WDC for Atmospheric Trace Gases
	Fax: +1 423 574 2232 

	Carbon Dioxide Information Analysis Center
	E-mail: tab@ornl.gov 

	Oak Ridge National Laboratory
	Home Page: http://mercury.ornl.gov/cdiac 

	P.O. Box 2008
	

	OAK RIDGE TN 37831-6335
	

	U.S.A.
	  

	 

	Maintained by: Oak Ridge National Laboratory, managed by Lockheed Martin Energy Systems Inc. for the U.S. Department of Energy. The WDC for Atmospheric Trace Gases, Oakridge is operated by, and collocated with, the Carbon Dioxide Information Analysis Center (CDIAC), sponsored by the U.S. Department of Energy's Environmental Sciences Division.

Summary of Data Held: Varied data on emissions of radiatively active trace gases and their concentrations in the atmosphere, oceans, and the biosphere, including: 

· Time series of concentrations of carbon dioxide (CO2), ozone, methane, nitrous oxide, chlorofluorocarbons (CFCs), CFC replacement species, and HCFCs from ice cores and monitoring stations around the world. 

· Global, regional and national emissions of carbon dioxide from fossil fuel combustion and cement manufacturing, 1950-1993; decadal carbon dioxide emissions on a 1 degree x 1 degree lat/long global grid, 1950-1990. 

· Carbon storage in ecosystems, on a 1/2 x 1/2 degree lat/long global grid. 

· Oceanic 14C, partial pressure of CO2, total CO2, and total alkalinity measurements. 

· Organic soil carbon and nitrogen profiles. 

· Atmospheric and oceanic carbon isotope measurements. 

· Historic land-use changes and corresponding carbon emissions. 

· Tropospheric and stratospheric optical depth measurements. 

· Computer projections of fossil fuel CO2 emissions based on demographic and energy parameters for 1975-2100. 

User Services: Open to visitors during normal working hours; advance notification recommended (required for non-US citizens).


WORLD DATA CENTER FOR CLIMATE

	Dr. Michael Lautenschlager, Director
	Tel: +49 40 41173 297

	WDC for Climate
	Fax: +49 40 41173 400

	Modelle und Daten/Max-Planck-Institut fur Meteorologie
	E-mail: lautenschlager@dkrz.de

	Bundesstrasse 55
	Home Page: http://wdc-climate.de

	D-20146 HAMBURG 
	 

	Germany
	 

	 

	Maintained by:Model and Data (M&D) hosted at the Max-Planck-Institute for Meteorology. The WDC is realised in cooperation with the German Climate Computing Center (DKRZ).

Summary of Data Held:The WDC for Climate is aimed at collecting, scrutinizing, and disseminating data related to climate change on all time scales. Emphasis is on data products from climate modelling and related observational data. The WDC focuses on geo-referenced data using the operational CERA data and information system. Input is accepted in electronic form, specifics have to be discussed with the WDC staff.

User Services:The WDC for Climate is located in the Max-Planck-Institute for Meteorology (address see above). A visiting scientist program exists. Data processing, copying and analysis facilities are available. Data are available on most media including CD-ROM, via Internet, and other media on request. On-line access via Worldwide Web (URL address above), FTP access possible on request.

Publications: TerraFlops

Special Projects: Running the climate model part of the IPCC DDC: The Data Distribution Center (DDC) of the Intergovernmental Panel on Climate Change (IPCC) facilitates the timely distribution of a consistent set of up-to-date scenarios of changes in climate and related environmental and socio-economic factors.


World Data Center for Marine Environmental Sciences

	Prof. Dr. Gerold Wefer, Director 
	Tel: +49 421 218-3389

	WDC for Marine Environmental Sciences 
	Fax: +49 421 218-3116

	Universitaet Bremen 
	E-mail: gwefer@uni-bremen.de

	Fachbereich 5-Geowissenschaften 
	mdiependbroek@awi-bremerhaven.de

	Postfach 33 04 40 
	Home Page: http://www.pangaea.de/info

	D-28359 Bremen 
	  

	GERMANY

	  

	Maintained by:The Center for Marine Environmental Sciences (MARUM) at Bremen University and Foundation Alfred Wegener Institute for Polar and Marine Research (AWI).

Summary of Data Held: The WDC is aimed at collecting, scrutinizing, and disseminating data related to global change in the fields of environmental oceanography, marine geology, paleoceanography, and marine biology. It focuses on georeferenced data using the information system PANGAEA. The WDC stores and handles numeric, string, and image data. Users can retrieve data through the Internet via different gateways. Data are accepted in any format.

User Services: The WDC for Marine Environmental Sciences offers data management services, in particular project data management and data publication. It maintaines an inventory of site and sampling locations for all related fields. It provides hosting and mirroring of electronic journals and serves software products for analyzing, visualization, and transformation of data. Visitors are welcome.


WORLD DATA CENTER FOR MARINE GEOLOGY AND GEOPHYSICS, BOULDER

	Dr. George Sharman, Director
	Tel: +1 303 497 6345

	WDC for Marine Geology and Geophysics
	Fax: +1 303 497 6513

	NOAA/NGDC Code E/GC3
	E-mail: george.f.sharman@noaa.gov

	325 Broadway
	Home Page : http://www.ngdc.noaa.gov/mgg/aboutmgg/aboutwdcmgg.html

	Boulder, CO 80305-3328
	

	USA 
	

	 

	Maintained by: U.S. Department of Commerce, National Oceanic and Atmospheric Administration (NOAA). The WDC for Marine Geology and Geophysics, Boulder is operated by, and collocated with, the National Geophysical Data Center (NGDC).

Summary of Data Held: WDC for MGG, Boulder manages all types of data from the ocean floor including descriptions and analyses of seafloor samples, deep drilling data, underway geophysical measurements, and derived gridded data sets including total sediment thickness of the world oceans. Other data types include coastlines and plate boundaries. 
Geophysical data include bathymetry, gravity, and magnetics, and single-channel and multi-channel sub-bottom profiles collected on more than 4,000 oceanographic surveys covering millions of km from the world's oceans. Bathymetric data include i) underway bathymetric measurements (including multibeam data); ii) gridded bathymetric data for the world's oceans based on compilations by the U.S. Naval Oceanographic Office and; iii) hydrographic sounding in U.S. waters. WDC for MGG also offers gridded total sediment thickness data from ocean basins and sidescan sonar image data. 
Geologic data are available for over one hundred thousand cores, grabs, dredges, and drill samples covering most of the world's oceans. Data include i) faunal counts; ii) geochemical measurements such as carbon and isotope data, trace metal analyses of sediment, and major-element analyses of rocks; iii) physical properties of sediment, including particle size and geotechnical properties such as vane shear and density; iv) visual descriptions; v) paleomagnetics; vi) downhole logging data and; vii) marine minerals data. 
Data are contributed by sources from around the world and were originally collected for a variety of purposes, including academic research, international and interdisciplinary scientific projects, commercial mineral resource evaluations, defense, and government environmental baseline studies.

User Services: The WDC for MGG is located in the David Skaggs Building at 325 Broadway, Boulder, Colorado. Visitors are welcome during normal working hours; advance notice is recommended. A visiting scientist program exists. Data processing, copying and analysis facilities are available. Data are available on most media including CD-ROM, via Internet, and other media on request. On-line access via Worldwide Web (URL address above), Gopher (gopher.ngdc.noaa.gov) and anonymous FTP ( ftp.ngdc.noaa.gov). Login for FTP access is userid: anonymous, and password: your full e-mail address. WDC for MGG inventories are fully searchable via the WWW and many CD-ROM and other databases are available for on-line searching and data download.

Publications: WDC for MGG publication series color images, data reports, and scientific reports of interest to the MGG community.

Special Projects: WDC for MGG participates in the Intergovernmental Oceanographic Commission (IOC) technical committee on International Oceanographic Data and Information Exchange (IODE), the General Bathymetric Chart of the Oceans (GEBCO), regional IOC mapping projects, and cooperates extensively with the International Ocean Drilling Program (ODP), for which it operates a parallel data archive.


WORLD DATA CENTER FOR MARINE GEOLOGY AND GEOPHYSICS, MOSCOW

	Valeri S. Shcherbakov , Director
	Tel: +7 095 192 8018

	WDC for Marine Geology and Geophysics
	Fax: +7 095 192 9698

	Glav NIVC MNR RF 
	E-mail: vshcher@gbdgi.ru

	32A, Marshal Tukhachevski Street
	Home Page: http://www. rfimnr .ru/projects/wdcmgg.html

	Moscow, 123585
	

	RUSSIA
	 

	

	Maintained by: UNESCO Intergovernmental Oceanographic Commission, Government of Russian Federation (State Property Committee), Russian Federation Committee on Geology and Use of Mineral Resources, Ministry of Science and Technological Policy, Geophysical Committee of Russian Academy of Science, International Informatization Academy (UN). The WDC-Russia is collocated with the National Marine Geological and Geophysical Data Center. 

Summary of Data Held: 

Metadata Base (5 files, 179 parameters, 2265 cruises). 

Geology (27 files, 915 parameters, 320 cruises). 

Geological stations (3 files, 72 parameters, 1026 cruises, 63700 geological sampling stations). 

Deep Sea Drilling Project (33 files, 433 parameters, 96 cruises, 1112 holes). 

Bathymetry (4 files, 3 parameters, 64 Mb). 

Ocean Drilling Program (20 files, 462 parameters, 29 cruises, 409 holes). 

GEOphysical DAta System (2 files, 81 parameters, 4158 cruises). 

Shore Line (6 files, 6 scales to 1:50,000, 79 Mb). 

Collections (20 collections of geological samples, thin sections, bottom photos, TV survey, microfilms of seismic, side scan sonar and seismoacoustic profiles, seismic primary records on magnetic media). 

GIS data and maps (scales 1:2,500,000-1:100,000) for geology, geotechnical properties, hydrogeology and ecology of Black Sea region. 

User Services: Preparing and disseminating data bulletins, information, collections and data sources; data of databases; specimens of sediments, rocks and copies of nondigital data collections and sources of data; scientific products. Regular training for marine geological and geophysical data collection and management. 

Publications: Bulletins of MGG data, information, collections and data sources. Track lines of geophysical profiles and positions of geological/geochemical data on worldwide charts. Instructions and standards for data collection, processing and holding. Training Courses programs and reports. Digital maps. Monographs, scientific papers and reports. 


WORLD DATA CENTER FOR OCEANOGRAPHY, SILVER SPRING

	Mr. Sydney Levitus, Director
	Tel: +1 301 713 3294

	WDC for Oceanography 
	Fax: +1 301 713 3303

	NOAA/NODC E/OC5
	E-mail: sydney.levitus@goaa.gov

	1315 East-West Highway
	Home Page: http://www.nodc.noaa.gov/General/NODC-dataexch/NODC-wdca.html

	Silver Spring, MD 20910-3282
	

	USA
	

	 

	Maintained by: U.S. Department of Commerce, National Oceanic and Atmospheric Administration (NOAA). The WDC for Oceanography, Silver Springs is operated by, and collocated with, the National Oceanographic Data Center (NODC).

Summary of Data Held: A variety of oceanographic sets, collected during international projects and routine observational programs. Examples are: 
International Geophysical Year: IGY and IGC oceanographic data 1957-1959. 
International projects: 
Data from the Tropical Atlantic (ICITA), Indian Ocean (IIOE) Programs, and the first GARP Global Experiment (FGGE). Data sets from Climate Research Programs (TOGA, WOCE, and JGOFS). 
Routine observations: 
Data from fixed stations and ship cruises since 1900; Nansen cast and salinity/ temperature/depth (STD/CTD) data, bathythermo-graph data, biological data, current measurements.

User Services: Open to visitors during normal working hours. Advance notice is recommended. NODC data processing facilities and data management services are available to users of the WDC-USA.

Data Publications: Annual reports of Oceanographic Data Exchange data catalog to 1975, with Change Notices from 1975 onward; Accessioned Publications, 1957-1967 with biennial supplements; data reports and special catalogs for international oceanographic programs.

Data Products: Time Series Data Sets for the World's Oceans. Responsible National Oceanographic Data Center (RNODC) data sets for Integrated Global Ocean Services System (IGOSS), FGGE operational year, Drifting Buoy Data, Southern Oceans WOCEUpper Ocean Thermal Data Set, World Ocean Atlas 1994 (atlases and CDs), Atlas of Surface Marine Data 1994 (atlases and CDs). 


WORLD DATA CENTER FOR OCEANOGRAPHY, OBNINSK

	Dr. Vyacheslav I. Smirnov, Director
	Tel: +7 084 392 5925

	WDC for Oceanography
	Fax: +7 095 255 2225

	All-Russian Research Institute of Hydrometeorological Information 
	Email: wdcb@meteo.ru

	6 Korolev St.
	Home Page: http://www.meteo.ru/nodc

	Obninsk
	

	Kaluga Region, 249020
	

	RUSSIA
	  

	  

	Maintained by: Federal Service of Russia for Hydrometeorology and Monitoring of the Environment. 

Summary of Data Held: Data from 15,771 research vessel cruises from 64 countries (including former Soviet Republics). These contain data from over 1,090,000 oceanographic stations, 565,000 bathythermograph profiles, 25,000 CTD profiles, and 4,000 deep sea and surface current meters for 1890-1994. 

The data are in the form of magnetic tapes, diskettes, CDROMs, and hard copies. Data can be transferred in standard formats to diskettes and magnetic tapes. Long term data series and quality controlled global and regional data sets are available. 

User Services: The WDC-Russia provides copies of data and information products, information on incoming data; use of library, e-mail, fax and post. 

Publications: Catalogs of data and information, annual reports of WDC-Russia activities and prospects. 


WORLD DATA CENTER FOR OCEANOGRAPHY, TIANJIN

	Prof. Lin Shaohua, Director
	Tel: +86 22 2401 0803 

	WDC for Oceanography
	Fax: +86 22 2401 0926 

	National Marine Data and Information Service
	E-mail: shlin@mail.nmdis.gov.cn

	State Oceanic Administration
	Home Page: http://wdc-d.coi.gov.cn

	93 Liouwei Road, Hedong District
	

	Tianjin, 300171
	

	CHINA
	  

	Maintained by: State Oceanographic Administration, collocated with National Oceanographic Data and Information Center. 

Summary of Data Held: Data from domestic and international marine research projects, ships of opportunity, marine research vessels and offshore platforms: 

Oceanographic station data 
Ocean current data 
Wave data from coastal stations 
T and S data 
Cruise and data report of China-U.S.A. Joint Air-Sea Interaction: studies in the Western Tropical Pacific Ocean 
Oceanographic observations at coastal stations, 1960-1982 
Marine geophysical data 
Side analysing marine sediments data 
Marine geochemical data 
Marine meteorological data from coastal stations 
Marine ice data 
Oceanic manganese nodule data 
Marine biological data 
Marine pollution data 

User Services: Computer readable data and products on magnetic tape and/or disks are available. 

Publications: Pacific Oceanographic Atlas, Atlantic Oceanographic Atlas, Indian Ocean Oceanographic Atlas, China-Japan Joint Research Program on the Kuroshio Oceanographic Atlas, Cruise and Data Report on China-U.S.A. Joint Air-Sea Interaction, Studies in the Western Tropical Pacific Ocean, Oceanographic Observations at Coast Station 1960-1978, Oceanographic observations 1954-1978, Oceanographic Standard Profiles 1960-1982, Tidal Current Table in China Sea, World and China Tide Tables, Oceanographic and Meteorological Observations at China Coast Stations 1960-1969. 


	WORLD DATA CENTER FOR PALEOCLIMATOLOGY


	Dr. David Anderson, Director
	Tel: +1 303 497 6237 

	WDC for Paleoclimatology
	Fax: +1 303 497 6513

	NOAA/NGDC Code E/CC23
	E-mail: david.m.anderson@noaa.gov

	325 Broadway
	Home Page: http://www.ncdc.noaa.gov/paleo/datalist.html

	Boulder, CO 80305-3328
	 

	USA
	 

	 

	Maintained by: U.S. Department of Commerce, National Oceanic and Atmospheric Administration (NOAA). The WDC for Paleoclimatology, Boulder is operated by the National Climatic Data Center and collocated with the National Geophysical Data Center in Boulder, CO.

Summary of Data Held: Estimates of past environments derived from tree rings, ice cores, marine and lake sediments, etc. Most data are for the Quaternary (the past 700,000 years), some for earlier climates. Archives include the raw data used to reconstruct climate variables. Examples include: 
Tree rings Time series of ring-width and wood density. Global distribution, primarily mid- to high-latitudes, spanning up to 10,000 years BP. 
Ocean Sediments: Geochemical measurements (Cd/Ca, 14C, C and O isotopes), counts of fossil plankton, and estimates of temperature, salinity, ocean circulation. Global distribution, spanning 500,000 yr BP. 
Lake and Mire Sediments: Sediment accumulation, geochemical measure-ments, pollen and plankton, reconstructions of vegetation, precipitation, lake levels, temperatures, etc. Global distribution, spanning 20,000 yr BP. 
Ice Cores: Aerosols, stable isotopes, atmospheric trace-gas content, etc. Global distribution, spanning 300,000 yr BP. 
Corals: Geochemical analyses of banded corals. Distribution: tropical oceans, spanning the last several hundred years BP. 
Climate Forcing and Boundary Conditions: Volcanic aerosols, solar variability, insolation, ice volume, sea level, land surface albedo, atmospheric trace gas content. Global distribution, spanning 5,000,000 BP. 
Numerical Model Simulations: Input and results from computer climate model simulations for specific intervals and model sensitivity experiments to examine the role of climate forcing. Global distribution, spanning 20,000 yr BP and older intervals. 
Climate Reconstructions: Raw and gridded map reconstructions of sea level, vegetation, albedo, temperature, precipitation, circulation patterns. Global distribution, spanning 20,000 yr BP, older intervals including the last interglacial, 126,000 yr BP).

User Services: The WDC for Paleoclimatology is located in the David Skaggs Building at 325 Broadway, Boulder, Colorado. Visitors are welcome during normal working hours; advance notice is recommended. Visitors are welcome during normal working hours; advance notice is recommended. A visiting scientist program exists. All data are available via the Internet (URL address above), and anonymous FTP (ftp.ngdc.noaa.gov). Login for FTP access is userid: anonymous, and password: your full e-mail address. 

Publications: The Paleoclimate Data Record (discontinued).

Special Projects: Past Global Changes (PAGES), an International Geosphere Biosphere Program Core Project, is distributing data via the WDC-USA. The Paleoclimate Model Intercomparison Project, sponsored by NATO, will compare numerical climate model simulations for different geological eras. Data from this project will be archived at and distributed via the WDC-USA. Other projects include a Database of Arctic climate variability for the past 2,000 years, and the archival of data from the 2007 IPCC Paleoclimatology Chapter.


