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Marine Data Systems
Responder - JCOMM & IODE
1. Data collection and Information management functions

a. Please identify programme specific data sources

In situ observing stations at sea include:

· Drifting buoys

· Moored buoys (tropical moorings, deep ocean multi-disciplinary reference stations)

· Ice buoys

· Tide gauges

· Profiling floats

· Surface Met. Observations  from Voluntary Observing Ships

· Upper air soundings  from Automated Shipboard Aerological Programme (ASAP) ships

· Oceanographic measurements from Ships of Opportunity

· Ocean carbon measurements from ships (IOCCP)

· Repeat hydrography

Raw data from observing stations at sea are basically collected via satellite data collection systems such as DCP (GOES, METEOSAT), Inmarsat, Argos, Iridium. Platform location can be performed by the satellite system itself (e.g. Argos, Iridium), or by adding a GPS receiver onboard the observing platform and by transmitting the position with the observational data. Some satellite data collection systems provide for data processing and direct insertion of the data on the GTS (e.g. Argos). In other cases, the platform operators collect the raw data, process them, and submit the data to the GTS or appropriate data centres either in real time or delayed mode.
Observations:

· GTS – Global Telecommunication System

· RNODC/DB - IODE Responsible National Oceanographic Data Centre for Drifting Buoys
· TIP – Tropical Moored Buoy Implementation Panel (TAO/TRITON/PIRATA)

· Argo data system

· GOSUD - Global Ocean Surface Underway Data Pilot Project
· GTSPP – Global Temperature and Salinity Profile Programme

· OceanSITES - OCEAN Sustained Interdisciplinary Timeseries Environment observation System
· GLOSS – Global Sea Level Observing System

· IODE NODCs – National Oceanographic Data Centres 

· Some national data systems

Products (Bulletins, maps and charts, etc.):

· MSI – Maritime Safety Information and the Global Maritime Distress and Safety System (GMDSS), using Inmarsat
· ICOADS - International Comprehensive Ocean-Atmosphere Data Set
· GHRSST – GODAE High Resolution SST Pilot Project

· IODE NODCs – National Oceanographic Data Centres

· GDSIDB - Global Digital Sea Ice Data Bank
· National ocean forescasting systems (regional, global, coastal), e.g. FOAM, Bluelink, Mercator, ECMWF. List at http://www.godae.org/Ocean-products.html 

b. What are the mechanisms for the collection and compilation of data sets?

· GTS, i.e. data centres feeding from the GTS.

· Collection of the data by the Principal Investigators or programme operators: data processing and quality control (automatic and/or scientific), then real-time and automatic submission to data centres, or delayed mode submission.

· Inmarsat
2. Information dissemination function (push)

a. Please describe the flow of programme-specific data to production centres

The following schemes are being used depending upon platform type and programme operator:

· Platform => Satellite data collection system => NMHS => GTS => Data Centres
· Platform => Satellite data collection system => programme operator => NMHS => GTS => Data Centres
· Platform => Satellite data collection system => programme operator => Data Centre => NMHS => GTS => Data Centres
· NMHS => GTS => METAREAs coordinators => Inmarsat
· NMHS => Inmarsat
b. And users if special data sets and products created under your programme.

· NWP (regional, global)
· Ocean Mesoscale Forecasts (regional, global, coastal) (nowcasts, forecasts, hindcasts)
· Met-Ocean Products and Services (MOPS), including wind waves and storm surges, marine accident emergency response,  sea ice services, and coastal met-ocean products and services

· SST analysis (e.g. GHRSST)
· Climate variability and predictability

· Climate monitoring

· Climate forecast
c. Identify users outside the programme community, e.g. other programmes

Government, non-governmental, private users for:

· Offshore resource exploration, 

· Military and defense operations, 
· Search and Rescue operations,

· Marine engineering, 

· Sub-surface communications, 

· Tsunami prediction and warning systems, 

· Storm surges and coastal defense communities, 

· Ship routing and navigation, including maritime safety,
· Operations in the marginal ice zone, 

· Pollution monitoring prevention and clean-up, 

· Sustainable management of commercial fishing, 

· Marine and coastal environmental management, 

· Synoptic, seasonal and other long-term forecasting, 

· Climate predication at different time scales,
And other international organizations, such as, the International Maritime Organization, the International Hydrographic Organization, and its respectively Hydrographic Offices, and the European Maritime Safety Agency.

d. individual subscribers to the reception of programme data and products, etc.

· NMHS

· Hydrographic offices and institutes

· Navy departments and authorities for safety at sea, search and rescue, and marine pollution

· European Maritime Safety Agency
· Oceanographic institutes (for research, operational users)

· Universities (for research)

· Private companies

3. Information Discovery, Access and Retrieval  (DAR) services (pull)
a. Please identify programme data centres (DCPC) offering access to their data and products on request/reply basis

Note: Centres below are not WIS compatible nor acting as DCPCs or NCs unless indicated otherwise.

Observations:

· DCPCs: JCOMM E2EDM Centre in Obninsk (Russian Federation NODC) (http://data.meteo.ru/e2edm/index.php?section=1)
· TIP – Tropical Moored Buoy Implementation Panel (TAO/TRITON/PIRATA) (http://tao.noaa.gov/, http://www.pmel.noaa.gov/tao/data_deliv/deliv.html,  http://www.jamstec.go.jp/jamstec/TRITON/real_time/php/delivery.php)
· Argo data system (http://www.coriolis.eu.org/cdc/dataSelection/cdcDataSelections.asp, http://www.usgodae.org/cgi-bin/argo_select.pl)
· GOSUD - Global Ocean Surface Underway Data Pilot Project (http://www.ifremer.fr/gosud/ )
· GTSPP – Global Temperature and Salinity Profile Programme (http://www.nodc.noaa.gov/GTSPP/gtspp-home.html )
· GLOSS – Global Sea Level Observing System (Delayed mode: http://www.gloss-sealevel.org/data/) (Real time: http://ilikai.soest.hawaii.edu/uhslc/)

· Some national data systems (e.g. NOAA/NDBC: http://www.ndbc.noaa.gov/)
Data and Products:

· GDSIDB - Global Digital Sea Ice Data Bank (http://www.aari.nw.ru/gdsidb/gdsidb_2.html )
· GHRSST PP – GODAE High Resolution SST Pilot Projects (http://ghrsst-pp.metoffice.com/pages/data_access/index.htm)

· Tsunami databases (http://ioc3.unesco.org/itic/contents.php?id=201)
· OPeNDAP: Open-source Project for a Network Data Access Protocol (http://www.opendap.org/)

· Hydrographic offices and institutes, in particular NAVAREAs coordinators – real time

· Navy departments and authorities for safety at sea, search and rescue, and marine pollution – real time

· European Maritime Safety Agency – real time (http://www.emsa.europa.eu/)

b. Please specify what information catalogues are available, noting if they are online, and languages they are available in

Note: Centres below do not necessarily provide inventories or catalogues in standard form (e.g. ISO 19115).

· JCOMM E2EDM Centre in Obninsk (Russian Federation NODC)
· Inventories of the RNODC/DB (http://www.meds-sdmm.dfo-mpo.gc.ca/meds/Databases/DRIBU/drifting_buoys_e.htm)
· MEDI – Marine Environmental Data Inventory (http://ioc.unesco.org/medi/)
· ISDM – Canadian Integrated Science Data Management (http://www.meds-sdmm.dfo-mpo.gc.ca/meds/Databases/Data_e.htm)
· NCDDC – US National Coastal Data Development Centre (http://www.ncddc.noaa.gov/Metadata)
· International Hydrographic Organization, for navigational warnings (real time) and bathymetry (http://www.iho.shom.fr/) 
· CleanSeaNet – European Maritime Safety Agency (http://cleanseanet.emsa.europa.eu/) 
· SafeSeaNet – European Maritime Safety Agency http://www.emsa.europa.eu/end806.html 
In developments:

· Marine Metadata Interoperability Project (http://marinemetadata.org/)
· US IOOS Data Management and Communications (DMAC) (http://dmac.ocean.us/index.jsp )

· Pan-European infrastructure for Ocean & Marine Data Management (SeaDataNET) (http://www.seadatanet.org/)

c. Please specify the mechanisms and communication channels used

· Internet

· Inmarsat
d. Please indicate which regular subscriber services are offered

Check the individual web sites listed above.

e. DAR will initially be an internal function of WIS, with some external access to metadata. The capability will exist to also make DAR available to external users. Do you have any specific requirements, user groups or issues with opening DAR to external users (ie public access via internet)? 

· Hydrographic offices and institutes

· Navy departments and authorities for safety at sea, search and rescue, and marine pollution

· European Maritime Safety Agency

· IOC Data Policy (http://www.iode.org/index.php?option=com_content&task=view&id=51&Itemid=95)

· Some research programmes limiting access to delayed mode only (publishing research studies first and/or making sure the data are of good enough quality following manual quality control)

· Ship owners and masters concerns with regard to VOS data exchange (Res. 7.7 EC LIX). They have concerns regarding availability of ship’s identification and position on public web sites because of ship security and/or commercial activities.

· Some programmes operated in cooperation with the industry (oil and gas, fisheries, etc.) where the data are proprietary or where agreements on data use have been signed.
· Commercial activities.

On the other hand, according to WMO Res. 40 (Cg XII), all marine data are regarded as essential.

4. Information formats (WMO, Other international standard, programme specific)

a. Please specify which standard formats are used for the programme data.

· GTS formats (BUFR, CREX, BUOY, BATHY, TESAC, WAVEOB, SHIP, TEMP SHIP, TRACKOB, GRIB)

· Specific implementations of NetCDF for Argo, GOSUD, GTSPP, OceanSITES, etc.
· Specific implementations of XML

· MEDAR/MEDATLAS (http://www.ifremer.fr/medar/formats.htm)
b. Please specify which standard formats expected to be needed for future programme information.

· Those listed above, and
· Electronic Navigational Charts (IHO Standard)
5. Information volumes estimated and timeframes for routine exchange

a. Please provide estimates of the programme data volumes for

i. regular global, regional, sub-regional dissemination

Expected observations per year:

· Drifting buoys: 10000000 x 256 Bytes
· Tropical moorings: 1000000 x 256 Bytes
· OceanSITES: 800000 x 1kB
· Ice buoys: 2500000 x 500 Bytes
· Tide gauges: 1500000 x 256 Bytes
· T/S profiles: 300000 x 1 kB
· Thermosalinographs (TSG): 70000 x 256 Bytes
· VOS observations: 4000000 x 256 Bytes
· VOSClim: 2500000 x 1 kB
· ASAP soundings: 10000 x 1 kB
· SOOP observations: 30000 x 1 kB
· Ocean carbon: 300000 x 1 kB
· Bulletins: 5500000 x 10 kB
· Electronic Navigational Charts: 5500000 x 500 kB
ii. identify the time frames for data exchange (real-time, near r-t, delayed mode)

· Drifting buoys: real time

· Tropical moorings: real time

· OceanSITES: real time and/or delayed mode

· Ice buoys: real time and/or delayed mode

· Tide gauges: delayed mode and/or real time
· T/S profiles: near real time (24h)

· Thermosalinographs (TSG): real time
· VOS observations: real time
· VOSClim: real time and delayed mode

· ASAP soundings: real time

· SOOP observations: real time

· Ocean carbon: delayed mode

· Bulletins: real time

· Electronic Navigational Charts: real time

b. Please provide estimates of trends in the above volumes over next 5 to 10 years.

Figures indicated above are upper limits according to the targets for 2010.

6. Programme data centres and production centres (DCPC)

a. Please identify programme-specific DCPCs outside the WMO structures which are potential participants in WIS

· Hydrographic offices and institutes

· Navy departments and authorities for safety at sea, search and rescue, and marine pollution

· European Maritime Safety Agency

· IODE NODCs

· World data Centres

· US DMAC

· SeaDataNET

· Argo data system

b. Please provide an estimate of priorities for the above centres coming into WIS and likely time lines

· 2010 - 2015

7. Programme users (internal and external)

a. Please identify existing and potential users of WIS under your programme.

· Governmental, and private users (See 2.b and 2.c above)

8. Programme Development

a. Please indicate expected programme developments relevant to WIS within the next 2 year, 2-5 year and 5-10 year period with regard to 

i. programme-specific data sources

· 2 years: JCOMM E2EDM (IODE NODC, Obninsk, Russian Federation)
· 2-5 years: Argo Data System, US DMAC, some IODE NODCs, Hydrographic offices and institutes, European Maritime Safety Agency
· 5-10 years: SeaDataNET, World data Centres (Oceanography, Glaciology)
ii. programme data centres and their products

· See above
iii. information exchange and information management requirements
· Data policy
· Quality control procedures

· Formats
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