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SUMMARY
Document History

· Version 0.1 2008-04-24
· Initial ODV format description (Roy Lowry) 
· Version 0.2 

· Never existed (BSCW versioning problem)
· Version 0.3 2008-05-19

· MEDATLAS section added (Michèle Fichaut)

· Minor changes to ODV section to re-order metadata parameters (Reiner Schlitzer)

· CF NetCDF section added (Roy Lowry)
· Version 0.5

· Update to rules for assigning value to data row type column (Reiner Schlitzer)

· Version 0.6

· ISO8601 time strings allowed as an alternative to Chronological Julian Day and default option for ‘type’ incorporated.
· Version 0.7

· Section on spatio-temporal co-ordinate conventions added 

Format Versions

This document describes the following versions of the SeaDataNet formats

SeaDataNet ODV import format

0.4
SeaDataNet MEDATLAS format
2.0

SeaDataNet CF NetCDF

-99.0 (SeaDataNet profiling still incomplete) 
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1. SeaDataNet ODV import format
1.1. Introduction

The SeaDataNet ODV import format is a version of the ODV version 4 generic spreadsheet format modified with some of the flexibility removed and to carry additional information required by SeaDataNet.  Within the SeaDataNet Version 1 transaction process each CDI record maps to a single physical file in this format.  The entity for the Version 1 CDI data model is defined as discrete profiles or instrument time series records. Consequently each physical file will contain data of a single ‘type’ (bottle, CTD, etc.) from a single station at the time of the transaction. 

This will inevitably result in large numbers of small files from some requests.  Whilst the transport inefficiencies of this may be addressed by rolling the data files in some type of zip file, this fails to address the logistical problem of loading large numbers of files into an ODV collection.  Consequently, the file format has been designed to be able to hold multiple SeaDataNet data objects within a single physical file providing they conform to the same logical structure (i.e. providing they contain the same data columns).  It is anticipated that tooling will be developed centrally to aggregate collections of transaction files and to split aggregated files into individual data objects.
1.2. The ODV Format Data Model

The fundamental data model underlying the format is the spreadsheet: i.e. a collection of rows each having the same fixed number of columns.  There are three different types of column:

· Metadata columns
· Primary variable data columns (one column for the value plus one for the qualifying flag)
· Data columns
The metadata columns are stored at the left hand end of the row, followed by the primary variable columns and then the data columns.
There are three different types of row:
· Comment rows

· Column header row

· Data row

Data rows with exactly the same metadata parameters are grouped together and termed ‘stations’ in ODV.  This is highly confusing in the SeaDataNet context because the term ‘station’ is also used for a SeaDataNet data object (the CDI record entity).  Whilst ODV ‘stations’ and SeaDataNet ‘stations’ map one-to-one for most types of data, this is not always the case.  Consequently, for the sake of clarity in this document ODV ‘stations’ will be called ‘row_groups’ and SeaDataNet ‘stations’ will be called ‘data objects’. 
Data of different ‘shapes’ (profiles, time series and trajectories) are mapped onto this data model thus:

· Profile data, such as CTD or bottle data, have row_groups made up of measurements at different depths.  The metadata date and time are set to the time when the profile measurement started. The primary variable is the ‘z co-ordinate’, which for SeaDataNet is either depth in metres or pressure in decibars. Rows within the row_group are ordered by increasing depth.
· Point time series, such as current meter or sea level data, have row_groups made up of measurements from a given instrument at different times.  The metadata date and time are set to the time when the first measurement was made. The primary variable is time (UT) encoded either as:

· A real number representing the Chronological Julian Date, which is defined as the time elapsed in days from 00:00 on January 1st 4713 BC.  If this option is chosen then the column must have the heading ‘Chronological Julian Date [days]’. 

Note: The associated storage unit from the SeaDataNet P061 vocabulary (http://vocab.ndg.nerc.ac.uk/list/P061/current) is SDN:P061::UTAA .  
· A string containing the UT date and time to sub-second precision corresponding to ISO8601 syntax (yyyy-mm-ddThh:mi:ss.sss) for example 2009-02-12T11:21:10.325.  If this option is chosen, the column must have the heading ‘time_ISO8601’.

If the time is not known to sub-second precision then fill with zeros.  For example, a time to the hour would be represented by 2009-02-12T11:00:00.000.  
Note: The associated storage unit from the SeaDataNet P061 vocabulary (http://vocab.ndg.nerc.ac.uk/list/P061/current) is SDN:P061::TISO
Rows within the row_group are ordered by increasing time. Note that the z co-ordinate (e.g. instrument depth), essential for many types of time series data, needs to be stored as a data variable and could have the same value throughout the row_group.  
· Trajectories, such as underway data, have row_groups made up of a single measurement making the metadata time and positions the spatio-temporal co-ordinate channels.  The primary variable is the ‘z co-ordinate’, which for SeaDataNet is standardised as depth in metres. Rows within the row_group are ordered by increasing time.
1.3. Encoding

Character encoding:

ASCII

Column separator:

Tab (ASCII code 09 hex)

Comment lines:

Identified by // characters at the beginning 

File extension:

.txt     

Each file is made up of four parts:

· User comments

· SeaDataNet semantic header

· Column header row
· Data rows
1.3.1. User Comments
These are prefixed by the characters // and may appear anywhere in the data file other than within the SeaDataNet semantic header. 

It is strongly recommended that user comment records be used to enrich the data files with additional usage metadata. This may be included as plain language documents, URLs to relevant on-line documentation or more structured content such as XML ‘snippets’.  

1.3.2. SeaDataNet Semantic Header

This is a set of ‘special’ mandatory comment lines that must appear before the column header row.  Their function is to map the text strings used to label the metadata and data columns to standardized SeaDataNet concepts, which is necessary if data files from different sources are to be combined in a meaningful way.

The header begins with the line:

//SDN_parameter_mapping

This is followed by a line for each DATA column, including the primary variable, made up from three parts, each tagged to look like an XML element:

subject element:
This contains the text used to label the column EXACTLY as it appears in the column row header WITHOUT the units declaration prefixed by the text ‘SDN:LOCAL:’ to encode it as a SeaDataNet URN.  Don’t worry if you don’t know what this is, just include the text prefix and all will be well.

object element
This contains the URN to a concept from the SeaDataNet P011 vocabulary (http://vocab.ndg.nerc.ac.uk/list/P011/current – warning contains over 20000 terms) or its more manageable P012 subset (http://vocab.ndg.nerc.ac.uk/list/P012/current).  Note that EVERYTHING in P012 is in P011 so ALWAYS use P011 in the URN prefix.  Again, if you don’t understand what this all means, just prefix the appropriate code from P011 with the text ‘SDN:P011::’ and all will be well.

units element
This contains a URN for the storage units used IN THE FILE for the data column in the SeaDataNet P061 vocabulary (http://vocab.ndg.nerc.ac.uk/list/P061/current).  It is NOT the code for units linked in past versions of the P011 vocabulary to the parameter code (these are the units BODC uses, which is not an obligation for SeaDataNet). Again, if you don’t understand what this all means, just prefix the appropriate code from P061 with the text ‘SDN:P061::’ and all will be well.

The following are examples of valid data column semantic descriptions:

//<subject>SDN:LOCAL:Depth</subject><object>SDN:P011::ADEPZZ01</object><units>SDN:P061::ULAA</units>

//<subject>SDN:LOCAL:Temperature</subject><object>SDN:P011::TEMPS901</object><units>SDN:P061::UPAA</units>

//<subject>SDN:LOCAL:Salinity</subject><object>SDN:P011::PSALST01</object><units>SDN:P061::UUUU</units>

//<subject>SDN:LOCAL:Oxygen</subject><object>SDN:P011::DOXYCZ01</object><units>SDN:P061::KGUM</units>

//<subject>SDN:LOCAL:Phosphate</subject><object>SDN:P011::PHOSZZXX</object><units>SDN:P061::KGUM</units>

//<subject>SDN:LOCAL:Silicate</subject><object>SDN:P011::SLCAZZXX</object><units>SDN:P061::KGUM</units>

//<subject>SDN:LOCAL:Nitrate</subject><object>SDN:P011::NTRAZZXX</object><units>SDN:P061::KGUM</units>

The semantic descriptions are terminated by an empty comment record (i.e. a record containing the // characters and nothing else)

1.3.3. Column Header Row

This contains a label for each column of the file.  The leftmost columns are the metadata columns, followed by the data column pairs (a data column plus a qualifying flag column). The following metadata column header labels are mandatory and must be included EXACTLY as written

Cruise

Station
Type


yyyy-mm-ddThh:mm:ss.sss


Longitude [degrees_east]


Latitude [degrees_north]

LOCAL_CDI_ID


EDMO_code


Bot. Depth [m]


These standardized metadata column headings are followed by pairs of column headings, with one pair for the primary variable followed by one pair for each data parameter.  The first heading in each pair is the description for the data parameter plus its storage units enclosed in brackets, such as ‘Salinity [psu]’.  The second heading in each pair is always ‘QV:SEADATANET’.

1.3.4. Data Row

The metadata columns are populated as follows:

Cruise
A text string identifying the grouping label for the data object to which the data row belongs. This will obviously be the cruise name for data types such as CTD and bottle data, but could be something like a mooring name for current meter data. 

Station
A text string identifying the data object to which the data row belongs.  This will be the station name for some types of data, but could also be an instrument deployment identifier. 

Type


The type of data.  Set to 'C' for CTD and XBT profile data and 'B'

for bottle profile data. For other data types (e.g., time series, trajectories, etc.) set to ‘B’ for small (<250 rows) row_groups or ‘C’ for larger row_groups. Alternatively it can be set to a default value of '*'.  
yyyy-mm-ddThh:mm:ss.sss
Date and time (UT time zone) when the sample was collected or measurement was made in extended ISO8601 format such as 2008-04-23T15:15:00.000.

Longitude [degrees_east]
Longitude as decimal degrees where the sample was collected or measurement was made.

Latitude [degrees_north]
Latitude as decimal degrees where the sample was collected or measurement was made.

LOCAL_CDI_ID
The local identifier of the Common Data Index record associated with the data row. The maximum size allowed for this parameter is 80 bytes.
EDMO_code
The key identifying the organisation responsible for assigning the local CDI given in the European Directory of Marine Organisations (EDMO).

Bot. Depth [m]
Bathymetric water depth in metres where the sample was collected or measurement was made. Set to zero if unknown or inapplicable.
As metadata values are constant throughout a row_group it is usual practice just to populate the first row.

The metadata values are followed by the primary variable value, its flag and then the data value plus qualifying flag pairs for each parameter.  Flag values are taken from the SeaDataNet vocabulary for qualifying flags

(L201 at http://vocab.ndg.nerc.ac.uk/list/L201/current).  

If there is no data value then the data value column is left blank with the flag field set to ‘9’.
1.4. Spatio-temporal Co-ordinate Conventions
There are many different ways to express time and position.  For times there is the issue of time zone and for positions there is a bewildering array of possible co-ordinate reference systems (CRS). There are two possible strategies for addressing this.  The first is to have a fully descriptive format that includes explicit statements of time zone and CRS.  The second is to specify the time zone and CRS that must be used.
For pragmatic reasons SeaDataNet has adopted the latter approach.  Whilst the full ISO8601 syntax addresses time zone, we are also allowing CJD data format which does not.  In the case of position, whilst it is possible to build CRS conversions into data tooling, this is a major task considered beyond SeaDataNet’s current resources.
Consequently, all times in SeaDataNet data files are presented as universal time (UT) and all positions are presented such that tools may assume the WGS84 CRS.  This means that positions with known CRS must be transformed to WGS84 prior to output to the file.  Data for which the CRS is unknown are of insufficient accuracy for the assumption of WGS84 to be significant and are therefore output unmodified.
1.5. Example Files
An Excel spreadsheet is available containing example data files for a profile, a time series and a trajectory.  This may be downloaded from the SeaDataNet web site at https://www.ifremer.fr/bscw/bscw.cgi/d93465/Examples%20of%20SeaDataNet%20variant%20ODV%20spreadsheet-based%20import%20format
2. SeaDataNet MEDATLAS Format
2.1. Introduction

The MEDATLAS format - vertical profiles is an auto-descriptive ASCII format. It has been designed in 1994, in conformity with the international ICES/IOC GETADE recommendations, to fulfil the following requirements:  
· To facilitate the reading of the data, (and not to optimize the data archiving on the magnetic medium, neither to speed up the data processing).
· To be independent of the computer.
· To keep track of the history of the data including the data collection and the processing. There fore metadata on cruise must be documented.
· To allow the processing of profile independently. Therefore the date, time and geographical co-ordinate must be reported on each profile header.
· To be flexible and accept (almost) any number of different parameters.

· The real numbers (floating numbers must remain in the same way as they have been transmitted, not re-formatted into integer numbers). The number of decimals must implicitly indicate the accuracy of the measurements.

These requirements have been taken into account in the MEDATLAS exchange format which has been designed by the MEDATLAS and MODB consortia, in the frame of the European MAST II program. The format has been reviewed and extended for processing time series in the following MTPII/MATER project and for other international projects.
The general format description is available at :

http://www.ifremer.fr/sismer/program/formats_phy/formats_UK.htm
2.2. The MEDATLAS Format Data Model

MEDATLAS format can support files with 1 to n stations.  A MEDATLAS “station” can be a vertical profile, a time-series or a trajectory. The “Data Type” of the station header, which is a ROSCOP code corresponding to an instrument, makes the difference. This station “Data Type” can take the following values:

	Roscop code
	Roscop 

name
	Type

	B73 
	Sediment traps 
	Time-series

	D01
	Current meters
	Time-series

	D05
	Surface drifters/drifting buoys
	Trajectory

	D06
	Neutrally buoyant floats
	Trajectory

	D09
	Sea level (incl. bottom p. IES)
	Time-series

	D71
	Current profiler (eg ADCP)
	Vertical profile or Trajectory

	D72
	Instrumented wave measurements
	Time-series

	H09
	Water bottle stations
	Vertical profile

	H10
	CTD stations
	Vertical profile

	H11
	Subsurface meas. underway (T,S)
	Trajectory

	H13
	Bathythermograph
	Vertical profile

	H71
	Surface measurements underway (T,S)
	Trajectory

	H72
	Thermistor chain
	Time-series


Within one MEDATLAS file containing several stations, the station Data Type must be the same for all the stations.

The data model underlying the format is an ASCII file divided into 3 parts :

1. Cruise header : only one cruise header per MEDATLAS file

2. Station header : 1 to n station headers per MEDATLAS file depending on the number of stations in the file

3. Measured parameters in columns : 1 to n measured parameters part per MEDATLAS file depending on the number of stations in the file. 

Part 2 and 3 are linked and are repeated for each station if they are several stations in one file.
MEDATLAS format is able to handle 

· Profile data, such as CTD or bottle data, the first parameter in the list measured of parameters has to be pressure in decibars (primary variable). The data rows are ordered by increasing pressure.
· Time series,  such as current meter or sea level data, the first parameters parameter in the list measured of parameters have to be related to UT time primary variable) which can be :

· Year  (format yyyy), Month (format mm) day (format dd) time (format hhmmss)
· Year (format yyyy) Date (format  mmdd) time (format hhmmss)

The data rows are ordered by increasing date

· Trajectories, such as underway data, are managed as time-series data, the following parameters are mandatory after the parameters list related to UT time  (primary variable) :
· Latitude in decimal degrees

· Longitude in decimal degrees

The data rows are ordered by increasing date
2.3. Encoding - SeaDataNet Semantic lines
Character encoding:

ASCII

Column separator:

Blank 
File extension:

free  

As for ODV there is a set of ‘special’ mandatory comment lines that must appear in the station header comments.  Their function is to map the text strings used to label the data columns to standardized SeaDataNet concepts, which is necessary if data files from different sources are to be combined in a meaningful way.

The comment must contains the following lines :
*SDN_parameter_mapping

This is followed by a line for each parameter column, including the primary variable, made up from three parts, each tagged to look like an XML element:

subject element:
This contains the text used to label the column EXACTLY as it appears in the column row header WITHOUT the units declaration prefixed by the text ‘SDN:LOCAL:’ to encode it as a SeaDataNet URN.  Don’t worry if you don’t know what this is, just include the text prefix and all will be well.

object element
This contains the URN to a concept from the SeaDataNet P011 vocabulary (http://vocab.ndg.nerc.ac.uk/list/P011/current – warning contains over 20000 terms) or its more manageable P012 subset (http://vocab.ndg.nerc.ac.uk/list/P012/current).  Note that EVERYTHING in P012 is in P011 so ALWAYS use P011 in the URN prefix.  Again, if you don’t understand what this all means, just prefix the appropriate code from P011 with the text ‘SDN:P011::’ and all will be well.

units element
This contains a URN for the storage units used IN THE FILE for the data column in the SeaDataNet P061 vocabulary (http://vocab.ndg.nerc.ac.uk/list/P061/current).  It is NOT the code for units linked in past versions of the P011 vocabulary to the parameter code (these are the units BODC uses, which is not an obligation for SeaDataNet). Again, if you don’t understand what this all means, just prefix the appropriate code from P061 with the text ‘SDN:P061::’ and all will be well.

The following are examples of valid data column semantic descriptions:

*<subject>SDN:LOCAL:Depth</subject><object>SDN:P011::ADEPZZ01</object><units>SDN:P061::ULAA</units>

*<subject>SDN:LOCAL:Temperature</subject><object>SDN:P011::TEMPS901</object><units>SDN:P061::UPAA</units>

*<subject>SDN:LOCAL:Salinity</subject><object>SDN:P011::PSALST01</object><units>SDN:P061::UUUU</units>

*<subject>SDN:LOCAL:Oxygen</subject><object>SDN:P011::DOXYCZ01</object><units>SDN:P061::KGUM</units>

*<subject>SDN:LOCAL:Phosphate</subject><object>SDN:P011::PHOSZZXX</object><units>SDN:P061::KGUM</units>

*<subject>SDN:LOCAL:Silicate</subject><object>SDN:P011::SLCAZZXX</object><units>SDN:P061::KGUM</units>

*EDMO_CODE =  EDMO identifier of the data centre managing the CDI
* LOCAL_CDI_ID = local identifier of the station
To guarantee the iniquity of the LOCAL_CDI_ID, the local identifier of the station must be a concatenation of the MEDATLAS station code,  EDMO_CODE and station data type. 
Example of a valid LOCAL_CDI_ID lines :

*LOCAL_CDI_ID = FI3520020012100001_486_H10

*LOCAL_CDI_ID = FI3520050030100042_486_H09
2.4. Example Files

Three MEDATLAS example files are available for vertical profiles (medatlas_example.verticalprofile), time-series (medatlas_example.timeseies) and trajectory (medatlas_example.trajectory). They are the same example than the ODV files to allow easy comparison. They may be downloaded from the SeaDataNet web site at http://www.seadatanet.org/services/standards_vocabularies.
3. Climate and Forecast (CF) Convention NetCDF Format

3.1. Introduction

The CF metadata conventions (http://cf-pcmdi.llnl.gov/) are designed to promote the processing and sharing of files created with the NetCDF API. The conventions define metadata that provide a definitive description of what the data in each variable represents, and the spatial and temporal properties of the data. This enables users of data from different sources to decide which quantities are comparable, and facilitates building applications with powerful extraction, regridding, and display capabilities.
The standard is both mature and well-supported by formal governance for its further development.  The standard is fully documented by a PDF manual accessible from a link from the CF metadata homepage (http://cf-pcmdi.llnl.gov/).  Note that CF is a developing standard and consequently access via the homepage rather than through a direct URL to the document is recommended to ensure that the latest version is obtained. 
3.2. Scope

The CF standard is best developed for gridded data, which in a SeaDataNet context means it will primarily be used for model output, satellite data and data syntheses.  However, it is envisaged that as the SeaDataNet project progresses that CF NetCDF will be used as the transport protocol for other types of data that are difficult to handle in the ASCII formats described in this document due to their large volume or structural complexity.   
3.3. SeaDataNet Extensions to CF
SeaDataNet format extensions fulfil two functions:
· Provide a linkage between data and metadata

· Provide a linkage to standardised SeaDataNet semantic information such as detailed parameter descriptions.
For the gridded data types mentioned above, the standardised SeaDataNet semantics are either too detailed or are inferior to the parameter descriptions specifically developed for model and satellite data provided by CF.  Furthermore, a current CF change proposal is addressing the linkage of external parameter semantic information to CF.  Consequently, it is proposed that no SeaDataNet semantic extensions be specified in the short term (but these will need to come later if SeaDataNet is to adopt CF  NetCDF for in-situ observational data). 
However, some, if not all, SeaDataNet CF files will be associated with CDI records. Consequently, there is a need to specify a mechanism by which a linkage between the CF file and its associated CDI record may be established. This is most conveniently implemented through the addition of two SeaDataNet namespace global attributes for the local CDI identifier and the EDMO identifier for the organisation that generated the local code thus:
	Attribute Name
	Type

	SDN_LOCAL_CDI_ID
	String

	SDN_EDMO_code
	Integer


Note that this results in a one-to-one mapping between CDI record and data file.  Consequently, the format does not support the storage of data from multiple SeaDataNet data objects in a single physical file.
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