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Introduction

1.1 Marine data systems

Several Marine Data Systems have been developed, eventually by different teams.

Each of them focuses on :

1. datasets (profilers, moorings, voluntary observation ship, thermosalinographs, sea level station…)

2. functional requirements (monitoring and forecasting open ocean or coastal seas)

3. Overall data management infrastructure (SeaDataNet).

Each of them have specific technical features (architecture, quality process, data formats, …). But some overall features can be pointed out anyway.

1.2 Current status regarding GTS

Most of the Marine data are being exchanged in real-time through the GTS using the recommended formats (SHIP, BUOY, BATHY, TESAC, TRACKOB, WAVEOB, BUFR and CREX)

Migration to table driven codes has been engaged especially with regards to buoy, Argo, XBT (BUFR) and sea level data (CREX). Works remains for the VOS (BUFR).

2 Overview of marine data management systems

2.1 Observation networks

2.1.1 Argo

More than 3000 profiling floats measure temperature, salinity, dissolved oxygen and other ocean parameters. Each delivers every 10 days one vertical profile from 2000 meters depth to surface.

The architecture is composed by 6 regional data assembly centres and 2 global data centres (mirrors).

The quality assessment procedures are harmonized.

The data delivery delays are near real time and delayed mode.

These deliveries are based on ftp repositories and harmonized netCDF files (for data and metadata).
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Figure 1 : Argo data management architecture

Relevant links :

	home
	http://www-argo.ucsd.edu/

	gdac coriolis
	http://www.coriolis.eu.org/

	gdac usgodae
	http://www.usgodae.org/argo/argo.html

	file formats
	http://www.coriolis.eu.org/cdc/argo_rfc.htm

	contact
	thierry.carval@ifremer.fr


2.1.2 OceanSites

OceanSites is a project for mooring data management.

The ocean parameters measured  covers geo-physical and geo-chemical fields.

The information technologies used for the OceanSite data management are inherited from the Argo project.

Relevant links :

	home
	http://www.oceansites.org

	products and format
	http://www.oceansites.org/data/index.html


2.1.3 GOSUD

Gosud is project for thermosalinograph data management. Data are stored as homogeneous netCDF files and disseminated on ftp sites.

Relevant links :

	products and format
	http://www.ifremer.fr/gosud/gdac.htmhttp://www.ifremer.fr/gosud/gdac.htm

	contact
	thierry.carval@ifremer.fr


2.1.4 Drifting buoys

Drifting buoys data are managed at ISDM and at CORIOLIS data center.

Relevant link :

	Home (ISDM)
	http://www.meds-sdmm.dfo-mpo.gc.ca/meds/Databases/DRIBU/drifting_buoys_e.htm


2.1.5 Voluntary Observation Ships

Marine observation from voluntary ships are transmitted thanks GTS (F-13 SHIP 
format).

IMMT and IMMA binary formats are used for transmission and archived within the system.

ICOADS data center is responsible for analysing the data and doing climatological studies. ICOADS delivers its results as netCDF files.

Relevant links :

	collecting centre and format (IMMT)
	http://www.metoffice.gov.uk/research/interproj/gcc/index.html

	ICOADS home
	http://icoads.noaa.gov/

	IMMA (archival format)
	http://icoads.noaa.gov/e-doc/imma/

	contact
	scott.D.Woodruff@noaa.gov


2.1.6 GTSPP

GTSPP provides a timely and complete data and information base of ocean temperature and salinity profile data of known and documented quality.
Relevant links :
	home
	http://www.nodc.noaa.gov/GTSPP/gtspp-home.html
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Figure 2 : GTSPP data management architecture
2.1.7 GLOSS

GLOSS federates a 'Global Core Network' (GCN) of 290 sea level stations around the world for long term climate change and oceanographic sea level monitoring.

Three different centralized facilities are provided :

1. A permanent service managing  delayed mode data (PSMSL). It disseminates ASCII files.

2. A station directory and link to regional data management facility (non-harmonized).

3. A fast-mode delivery service. It disseminates with OPeNDAP and ASCII files).

Relevant links :

	home
	http://www.gloss-sealevel.org/

	Permanent Service
	http://www.pol.ac.uk/psmsl/psmsl_individual_stations.html

	Delayed mode, station directory
	http://www.bodc.ac.uk/data/information_and_inventories/gloss_handbook/stations/

	Fast mode access, ASCII
	http://ilikai.soest.hawaii.edu/uhslc/woce.html

	Fast mode access, OPeNDAP
	http://uhslc1.soest.hawaii.edu/uhslc/fast.html


2.1.8 GHRSST

GHRSST manages remote sensing observations for the sea surface temperature (SST) ocean parameter.

harmonized quality assessment and file dissemination (L2 products) in real time through data centres (ftp/http) are provided by the system.

Analysis, gridded products mixing datasets from different satellites (L4) are also provided.

Two central facilities are available :

1. for indexing the datasets (MMR)

2. for archiving and reanalysing them (LTSRF).

Relevant links :

	home
	http://www.ghrsst-pp.org/index.htm

	l2P product specification
	http://www.ghrsst-pp.org/L2Pcore-specification-.html

	contact
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2.2 Integrated systems : monitoring and forecasting the ocean (Mersea/MyOcean)

Mersea project (followed by MyOcean by the end of the year) aims at monitoring and forecasting the global and regional ocean.

Mersea/MyOcean provide this service for application providers (oil spill monitoring, ship routing, …) and policy makers in the European area.

The system involves five modelling and forecasting centers and three thematic assembly centres.

The information flows are federated through standards back-end services (FTP/NetCDF, OPeNDAP, OGC/WXX interfaces operated by data providers) and central facilities (catalogue, viewing portal, system monitoring) .

Relevant links :

	home
	http://www.mersea.eu.org/

	product catalogue
	http://www.mersea.eu.org/html/information/catalog/products/catalog.html

	integrated viewing service
	http://bulletin.mersea.eu.org/html/produits/mersea_vs/

	dynamic quickview
	http://lovejoy.nerc-essc.ac.uk:8080/ncWMS/mersea.html

	download service
	http://www.mersea.eu.org/Information/DownloadService.html

	contact
	thomas.loubrieu@ifremer.fr


Links for ECOOP (coastal monitoring and forecasting) :

	home
	http://www.ecoop.eu/

	contact
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2.3 Data Management Infrastructure (SeaDataNet)

SeaDataNet aims at setting up a network infrastructure for managing the large and diverse datasets collected by the oceanographic fleets and the automatic observation systems.

SeaDataNet especially sets up reference services (vocabularies, catalogues, users directory…) before setting up a federating infrastructure for European marine observation data sharing. 

Relevant links :

	home
	http://www.seadatanet.org/

	services (catalogues, vocabularies)
	http://www.seadatanet.org/services

	Common Data Index
	http://seadatanet.maris2.nl/cdi/

	EDMED (product catalogue)
	http://www.sea-search.net/edmed/welcome.html

	EDIOS (observing systems catalogue)
	http://www.edios.org/

	contact
	gilbert.maudire@ifremer;fr


3 Overall analysis of the Marine data management systems

3.1 Content

Depending on the purpose of each data management system, the data content is different of course.

For observation networks : datasets are gathered in each data system according to :

· Observing platform/sensor type (profiling floats, moorings, tide gauges… remote sensing/SST).

· Delivery requirements (quality assesment / delay).

SeaDataNet focuses on infrastructure, historically deals with marine in-situ delayed mode data.

Within integrated systems : datasets are gathered in one data management system according to one service requirement (e.g. monitoring and forecasting the ocean). The overall system integrates the whole processing chain (from observation sub-systems to modelling and forecasting sub-systems). 

3.2 Pictorial display

Most of time pictorial display is provided by specific GIS web interfaces or pre-processed quicklooks with advanced web interfaces.

Now more and more GIS web portal are based on OGC/WMS back-end services and generic web portal interface (openlayer, mapbuilder).

[image: image3.png]2 MERSEA Dynamic Quick View (DQV) site osoft Internet Explore!

Ecvier Edtion Affhoge Foyor Outls 1 3

Qresine - © - (2] [ O] Precrrr rors @3- 2 3-8

Achesse | ] hitp:flovejoy nerc-essc. ac.uk:B0BOjnCWMS mersea. html v B ok tens > &

MARINE ENVIRONMENT AND SECURITY

FOR TIHE EUROPEAN AREA
Ocean and Marine Applications for GMES
rving systems __Core Service

Downstream Services R

development Home

= MERSEA Dynamic Quick View Layer: MERSEA Dynamic Quick View » Mediteranean Gea >
Mediterranean ocean analyses > sea_water_salinity

) Global Oceans Unite: 13
-+ Baliic Sea Dopth |00V 5. Mon Tue Wed Thu Fri 5o
1 2] 5 « 5
Ci Nort-East Atlantic Ocean Datetime: 02 Apr 2008 000000 | UTC first farne st frarne 6 78 swu
= Meditenranean Sea B B 6D
= Mediterranean ocean analyses ™ 2 2 2 24252

Click on the map to get more information -

sea_water_potential_temperature
waterpotental temp Selec date

sea_water_salinity Fitlaver to window
sea_surface_height_above_sea_level

ocean_mixed_layer_ihickness
eastward_sea_water_velocity
northward_sea_water_velocity
+Arctic Ocean

3940

lock
3710
More info
Reading L
e-Science
Centre [35.94

linkto testimage Open in Google Earth

Powered by OpenLayers and 06C tandards Pamalin | amail

@ w aQ

& © Intermet





Figure 3 : Mersea pictorial display portal


3.3 Alerts / Operation activity loging (warning, …)

No real-time alerting system for population is known within the ocean community.

However a few technical or system alerts are used (but not standardized).

For example :

· Grey list for profiling floats status (ARGO).

· Textual information on web site (e.g. GTSPP, pressure warning)

· Automatic mail report for activity (end of process, status of process) within a production unit (e.g. at CORIOLIS data centre).

On-going developments aim at providing standardized monitoring engines.

The data availability is automatically checked on a real time basis. The NAGIOS tool verify in real time OPeNDAP services for Mersea/MyOcean.

Later on, standardized reports (e-mail or RSS) may be used for monitoring the activity of MyOcean production units to Service Desk.
3.4 Transmission of information to users

Usually dissemination services are divided into :

· Discovery

· Viewing

· Download 

This breakdown is taken out of INSPIRE network services (excluding transformation for the moment)
3.4.1 Discovery
Discovery disseminates products catalogues or dataset inventories with ISO19115/XML and THREDDS catalogues.

OGC/CSW is likely to be used for requesting these catalogues (to be done).

3.4.2 Viewing

Pre-processed quicklooks can be browsed in specific web interfaces.

OGC/WMS is being more widely used for map quicklooks.

No standard way of dealing with non-map view (vertical profiles, time series, vertical cross section, …) is commonly agreed yet.

3.4.3 Download

Most of time, ftp server are used for dissemination of netCDF/CF files with specific extra-convention for file format (ARGO, OceanSite, …, Mersea/MyOcean).

Other file format are used :

· ODV ASCII file format for SeaDataNet

· MEDS-ASCII or various ASCII flavours for time series, profiles, … 

· IMMT/IMMA binary file format for VOS (ICOADS)

For dynamic subsetting and download :

· OPeNDAP interfaces for dynamic subsetting (using THREDDS Data Server) : Mersea/MyOcean.

· OPeNDAP/Dapper interface for profile data at CORIOLIS (DAP4COR).
3.5 Storage of information within systems

The storage for integrated system may be under responsability of each production units.

The ITIL standard is considered for information management in the operational oceanography so Service Level Agreement are going to be used to agree on these responsibilities. Indicators will have to be defined to properly measure if the storage is actually done according to the agreements (driven by requirements).

For example, the subset of an archived should be restore upon user request within an agreed delay.

For delayed mode marine datasets, the storage is under NODC (National Ocean Data Centers) responsibility.

For GHRSST, GLOSS, ARGO, …, a specific central archive and reanalysis facility is provided.

3.6 Compliance with standards

3.6.1 Metadata

XML/ISO19115 is widely used with different profiles depending on requirements (SeaDataNet, Mersea/MyOcean).

THREDDS is used for simple metadata index (Mersea/MyOcean).

Images : OGC/WMS (not extended for non-map representation)

3.6.2 Download data

NetCDF file format with CF convention are used.

OPeNDAP interfaces are provided (supported and checked by the information management  team in Mersea).

OGC/WFS and OGC/WCS are still emerging and are not used yet.

Generally speaking download interfaces require further standardization/convention (tighten them at least) for non gridded datasets.

3.6.3 References, background (to be used)

SeaDataNet provides an important contribution for marine vocabularies. Web services are provided to access and operate this lists of terms (get synonyms…).

SeaDataNet provides guidelines for usage of metadata standard for marine datasets (metadata profile, usefull extensions).

CDM (Common Data Model) and CSML (Climate Science Modelling Language) provide federated data model for ocean/atmosphere dataset. They 
are driven by different requirements (CDM for netCDF storage of data, CSML for OGC / INSPIRE interoperability) but both are quite similar and interacts with each other.

A meeting with CSML team and European Marine data management people has been held in Brest last March. The Marine community is going to push for achieving the full compliancy of these data models.

3.7 Translation of data representation 
Before being able to properly translate data representation from one system to another, the datasets from the different data systems have to be made interoperable at the semantic level.

The Common Data Model or CSML may be used in the future to standardized the semantic level in the Marine Community.

For translating ancillary or reference information (such as parameters names or geographical references), Marine Data management systems have to rely on external authorities who does that well (SeaDataNet for ontologies, OGC for geolocation, …).

4 Practical experiments

4.1 SeaDataNet controlled vocabularies
SeaDataNet provides web services for controlled vocabularies and ontologies.

These ontology is fully interoperable and manages ‘deprecated’ flags for managing changes.

Each term is identified with a URN (Unified Resource Naming). SeaDataNet maintain a namespace (‘sdn’) for that purpose.

In addition to that, SeaDataNet is proposing an extension to ISO19115/XML so that it is possible to embed controlled vocabularies within the metadata description.

4.2 Mersea download service

Mersea provides an integrated download system. The different data providers hosts servers which operated interfaces for dataset index (THREDDS catalogues) and data subset and download (OPeNDAP). These servers are actually THREDDS Data Server (TDS) developed by UNIDATA.

A central facility indexes the distributed catalogue, as a search engine does.

A user, thanks to a dedicated desktop interface, can request this ocean data search engine, and then can subset and download the relevant dataset from the data provider, wherever it is located).
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Figure 5 : Mersea download service architecture

Real time monitoring of the distributed system for improving the reliability (status : ok, late delivery, down) : from product and service catalogue, configuration of NAGIOS monitoring tool.

5 Conclusion, strategic JCOMM initiatives in standardisation process
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Figure 6 : data mangement and main technologies map for Marine systems.

In addition to the work done for Marine data management at the level of each data systems (which has been presented before), some JCOMM overall initiative are on-going.

JCOMM and IODE have engaged in the « Standard process » (ontologies, temporal and geospatial references, platforms, quality control…). One meeting has been held in Ostend, Jan. 2008.

The JCOMM Pilot Project for WIGOS (2008-2010) aims at making the appropriate identified data sets interoperable with the wider WMO and IOC communities. It will develop and agree on consistent standards to be used across the community (at metadata and data level). 

Guidelines are expected from ET-ADRS. 

6 Other relevant references

	CF metadata
	home
	http://cf-pcmdi.llnl.gov/

	
	contact
	
Steven.C.Hankin@noaa.gov


	
	
	

	Common Data Model
	Draft specification
	http://www.unidata.ucar.edu/software/netcdf-java/CDM/

	
	contact
	
caron@unidata.ucar.edu


	
	
	

	Climate Science Modeling Language
	home
	http://ndg.nerc.ac.uk/csml/

	
	 
	
A.Woolf@rl.ac.uk


	
	
	

	PMEL/DAPPER
	home
	http://www.epic.noaa.gov/epic/software/dapper/

	
	 
	 

	CORIOLIS/DAP4COR
	server
	http://www.ifremer.fr/dap4cor/

	
	documentation
	ftp://ftp.ifremer.fr/ifremer/coriolis/tools/dap4cor/

	
	
	

	JCOMM & IODE Ocean Standard
	home
	http://www.oceandatastandards.org/

	
	
	

	JCOMM pilot project for WIGOS
	home
	http://www.iode.org/index.php?option=com_oe&task=viewDocumentRecord&docID=1860


Figure � SEQ Figure \* ARABIC �4� : Argo profile visualization  (using Google Earth)
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