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I Introduction

I.1 Scope

The MyOcean project aims at developing, implementing and operating the GMES Marine Core Services. The MyOcean system is composed of various sub-systems, among which the Monitoring and Forecast Centers (MFCs), in charge of producing analyses and forecasts of the ocean state, and the Thematic Assembly Centers (TACs), in charge of producing satellite and in-situ observations-based products.

The SST TAC architecture is based on 6 Production Units and 3 Dissemination Units :

	SST TAC Unit (location)
	Production Unit
	Dissemination Unit

	UK Met Office (Exeter)
	X
	X

	IFREMER (Brest)
	X
	X

	CNR (Roma)
	X
	X

	DMI (Copenhagen)
	X
	

	Met.no (Oslo)
	X
	

	Météo-France (Lannion)
	X
	


The UK Met Office (Exeter) and CNR (Roma) Dissemination Units are distributing their own SST products, and the IFREMER (Brest) Dissemination Unit is distributing its own SST products, plus the ones from the DMI (Copenhagen), Met.no (Oslo) and Météo-France (Lannion) Production Units.

Some quality monitoring and validation statistics of the SST TAC near real-time products are displayed under graphical form on the SST TAC calibration/validation web site (http://projets.ifremer.fr/cersat/Data/Quality-control/MyOcean-SST-QC ).
I.2 Purpose

This document provides to MyOcean users practical information on the SST TAC GHRSST Multi-Product Ensemble (GMPE) product over the global ocean, which is processed at the UK Met Office. Similar documents are available for other SST TAC products processed at the UK Met Office and SST products processed by other SST TAC Production Units.

Section III describes the processing steps and the algorithms used to derive the GMPE SST products at the UK Met Office, and provides some graphical examples of the products.

Some general characteristics of the products are given in section IV, the detailed description of the netCDF format used being provided in Annex 1.

Section V provides information on near real-time and archived products access.

II Applicable and Reference Documents

II.1 Applicable Documents

	Ref.
	Document Name
	Document Reference
	Issue
	Date

	[AD.1]
	Fast Track Service Specification
	MYO-TOP-FTSS
	2.3
	March 2010

	[AD.2]
	System Integration, Verification, Validation Plan
	MYO-TOP-SIVVP
	2.1
	May 2010

	[AD.3]
	MyOcean Glossary of Terms
	MYO-TOP-GLOS
	1.1
	May 2010

	[AD.4]
	SST TAC sub-system requirements document
	MYO-ARC-SRD-1-0-SST-TAC
	1.0
	May 2010

	[AD.5]
	SST TAC sub-system integration and verification plan
	MYO-SIVP-0-1-SST-TAC 
	0.1
	September 2010

	[AD.6]
	SST TAC sub-system calibration report
	MYO-CR-1-0-SST-TAC 
	1.0
	March 2010

	[AD.7]
	SST TAC sub-system validation report
	MYO-VR-0-0-SST-TAC 
	0.0
	April 2011


Table 1: Applicable documents

II.2 Reference Documents

	Ref.
	Document Name
	Document Reference
	Issue
	Date

	[RD.1]
	FP7 call : WORK PROGRAMME 2007 

COOPERATION 

THEME 9 : SPACE  
	
	
	

	[RD.2]
	DRAFT GUIDE FOR APPLICANTS

Theme 9: SPACE

COLLABORATIVE PROJECT

Call identifier: FP7-SPACE-2007-1
	
	
	

	[RD.3]
	The Recommended GHRSST-PP Data

Processing Specification

GDS (Version 1 revision 1.6)

http://www.ghrsst.org/files/download.php?m=documents&f=GDS-v1.0-rev1.6.pdf 
	GHRSST/17
	GDSv1 Revision 1.6
	April 2005

	[RD.4]
	The Recommended GHRSST Data Specification (GDS) Revision 2.0

GDS 2.0 Technical Specifications

http://www.ghrsst.org/files/download.php?m=documents&f=GDS2.0_TechnicalSpecifications_v2.0.pdf 
	GDS2.0_TechnicalSpecifications_V2.0.doc
	02.007
	October 2010


Table 2: Reference documents

III Ensemble SST Processing Chain and Algorithms


[image: image2]
Figure III.1 Schematic diagram of the GMPE processing chain at the UK Met Office.
The GHRSST Multi-Product Ensemble (GMPE) system is run daily at the UK Met Office. It is run at 13:15 UTC and products are available to users by 15:30 UTC.
Figure III.1 shows the different steps for the creation of the GMPE product at the UK Met Office. Each step of this processing is described below.

III.1 Collection of inputs

The following L4 analyses are collected for input to GMPE:

· CMC from Canada,
· FNMOC from USA, 
· GAMSSA from Australia,
· MGDSST from Japan,
· NAVO K10 from USA,

· OISST.v2 AVHRR from USA,

· OISST.v2 AVHRR+AMSR from USA,

· RSS MW/IR from USA,

· RSS MW from USA,
· RTG from USA.
The OSTIA L4 product is also used as an input to GMPE.
III.2 Algorithms for GMPE production
III.2.1 Conversion of each input analysis to a common grid
Each input L4 analysis is on a different grid. These are all re-gridded to a common ¼°  resolution latitude/longitude grid using area averaging.
III.2.2 Calculation of ensemble median and standard deviation

At each grid-point of the ¼ °  latitude/longitude grid, the median and standard deviation of the input SST values are calculated, and output to a netCDF file.
III.2.3 Additional fields

As well as the above fields, a number of additional fields are provided. 

1. The number of analyses contributing to the ensemble at each grid point.

2. The identifier of the analysis which provides the ensemble median at each grid point. 
3. The anomaly of each analysis from the median value at each grid point.
4. The horizontal gradients of each contributing analysis, and of the GMPE median. These are the averaged north-south/east-west gradients calculated using centred differencing on the original input analysis grid (i.e. before interpolation to the ¼° grid).
III.3 Graphical examples of the GMPE product
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Figure III.3.1.1 Examples of outputs from GMPE product on 31st May 2011 (from top to bottom :  on the left: ensemble median SST, number of analyses contributing to ensemble, anomaly of one of the input analyses from the median; on the right: ensemble standard deviation, index of analysis providing the median, horizontal gradient of one of the input analyses).

IV GMPE SST Products Description

IV.1 Common characteristics

The GMPE products are delivered on a regular lat/lon grid, from 180 W to 180 E and 90 S to 90 N (at a 0.25° horizontal resolution), in netCDF format. The GMPE product format specification is described in detail in [RD.4]. Annex 1 provides an example of the netCDF file header.
The format of SST files within MyOcean follows that defined by the GHRSST project. GHRSST has recently defined a new format and all participants are expected to transition to this new format. Products will be available in both the old GHRSST format [RD.3] and the new format [RD.4] for a period of approximately 6 months via ftp (starting from November 8th 2011). Default access through the MISGW will be switched from the old to the new format at the release of MyOcean v2 in December 2011. Prior to that, the new format will be available via the MISGW using a test version of the product name (more information about access to these new formats can be obtained via the MyOcean service desk). Examples are shown in Annex 1, taken from the new format.
V Products Access

V.1 Access to near real-time products

MyOcean GMPE SST product over the global ocean is referenced as follows in the MyOcean catalogue, accessible through the MyOcean web site (http //www.myocean.eu.org/ ) :

· SST-GLO-SST-L4-NRT-OBSERVATIONS-010-005 which contains 1/4 degree resolution global ensemble median and ensemble standard deviation SST fields.

It is available in near real-time to MyOcean registered users from the UK Met Office Dissemination Unit, through FTP or OpenDAP/THREDDS servers. New users should register via the MyOcean web-site (http://www.myocean.eu.org).

The MyOcean Service Desk is the single point of contact for MyOcean Users for all issues relating to MyOcean services. It can be reached at servicedesk@myocean.eu.org.
FTP access for these data is at ftp://data.ncof.co.uk. Users will be asked to login using the supplied username and password before access is granted. The full directory structure is shown below. The user is automatically rooted in the correct directory to access the data they have requested - users will not be able to see or list the higher level directories, so before finding their data the user must orient themselves on the diagram below.  Typically users will be rooted in the ‘ostia’ directory, but users who have requested access to multiple systems will be rooted in the 'myocean' or root directory.
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Figure V.1.1: The directory structure of the UK Met Office DU FTP access mechanism
V.2 Access to archived products

The retention time of MyOcean GMPE SST products over the global ocean for the UK Met Office Dissemination Unit is :

· GMPE products : available back to 1st Oct 2009 on FTP server and on OpenDAP/THREDDS server.
A permanent archive of MyOcean GMPE SST products over the global ocean is maintained at the UK Met Office. In case of any problems with access to past data, please contact the MyOcean Service Desk.
VI Annex 1 : description of file formats
VI.1 Example header of a GMPE file
An example header of a GMPE netCDF file (generated using ncdump) is given below.

netcdf \20111018120000-UKMO-L4_GHRSST-SSTfnd-GMPE-GLOB-v02.0-fv02.0 {

dimensions:


lon = 1440 ;


lat = 720 ;


time = 1 ;


fields = 10 ;


fieldsp1 = 11 ;


field_name_length = 50 ;

variables:


int time(time) ;



time:long_name = "reference time of sst field" ;



time:standard_name = "time" ;



time:axis = "T" ;



time:calendar = "Gregorian" ;



time:units = "seconds since 1981-01-01 00:00:00" ;


float lat(lat) ;



lat:standard_name = "latitude" ;



lat:axis = "Y" ;



lat:units = "degrees_north" ;



lat:valid_min = -90.f ;



lat:valid_max = 90.f ;



lat:reference_datum = "geographical coordinates, WGS84 projection" ;


float lon(lon) ;



lon:standard_name = "longitude" ;



lon:axis = "X" ;



lon:units = "degrees_east" ;



lon:valid_min = -180.f ;



lon:valid_max = 180.f ;



lon:reference_datum = "geographical coordinates, WGS84 projection" ;


int fields(fields) ;



fields:long_name = "Fields number" ;


int fieldsp1(fieldsp1) ;



fieldsp1:long_name = "Fields number plus one" ;


int field_name_length(field_name_length) ;



field_name_length:long_name = "Length of string array for names of inputs" ;


char field_name(fields, field_name_length) ;



field_name:long_name = "name of the contributing L4 analyses" ;



field_name:units = "" ;



field_name:comment = "" ;


short analysed_sst(time, lat, lon) ;



analysed_sst:long_name = "median SST from GMPE" ;



analysed_sst:standard_name = "sea_surface_foundation_temperature" ;



analysed_sst:units = "kelvin" ;



analysed_sst:_FillValue = -32768s ;



analysed_sst:add_offset = 273.15f ;



analysed_sst:scale_factor = 0.01f ;



analysed_sst:valid_min = -300s ;



analysed_sst:valid_max = 4500s ;



analysed_sst:source = "GAMSSA_28km, K10_SST, AVHRR_AMSRE_OI, AVHRR_OI, OSTIA, mw_ir_OI, FNMOC, MGDSST, CMC, RTG" ;


short standard_deviation(time, lat, lon) ;



standard_deviation:long_name = "Standard deviation of input analyses" ;



standard_deviation:units = "kelvin" ;



standard_deviation:_FillValue = -32768s ;



standard_deviation:add_offset = 0.f ;



standard_deviation:scale_factor = 0.01f ;



standard_deviation:valid_min = -32000s ;



standard_deviation:valid_max = 32000s ;



standard_deviation:comment = "" ;



standard_deviation:source = "GAMSSA_28km, K10_SST, AVHRR_AMSRE_OI, AVHRR_OI, OSTIA, mw_ir_OI, FNMOC, MGDSST, CMC, RTG" ;


byte analysis_number(time, lat, lon) ;



analysis_number:long_name = "Number of contributing analyses" ;



analysis_number:units = "" ;



analysis_number:_FillValue = -128b ;



analysis_number:add_offset = 0.f ;



analysis_number:scale_factor = 1.f ;



analysis_number:valid_min = -127b ;



analysis_number:valid_max = 127b ;



analysis_number:comment = "" ;



analysis_number:source = "GAMSSA_28km, K10_SST, AVHRR_AMSRE_OI, AVHRR_OI, OSTIA, mw_ir_OI, FNMOC, MGDSST, CMC, RTG" ;


short median_type(time, lat, lon) ;



median_type:long_name = "Index of analysis which is the ensemble median" ;



median_type:units = "" ;



median_type:_FillValue = -32768s ;



median_type:add_offset = 0.f ;



median_type:scale_factor = 1.f ;



median_type:valid_min = -3000s ;



median_type:valid_max = 3000s ;



median_type:comment = "" ;



median_type:source = "GAMSSA_28km, K10_SST, AVHRR_AMSRE_OI, AVHRR_OI, OSTIA, mw_ir_OI, FNMOC, MGDSST, CMC, RTG" ;


short anomaly_fields(time, fields, lat, lon) ;



anomaly_fields:long_name = "Anomaly of input analyses from the ensemble median" ;



anomaly_fields:units = "kelvin" ;



anomaly_fields:_FillValue = -32768s ;



anomaly_fields:add_offset = 0.f ;



anomaly_fields:scale_factor = 0.01f ;



anomaly_fields:valid_min = -3000s ;



anomaly_fields:valid_max = 3000s ;



anomaly_fields:comment = "" ;



anomaly_fields:source = "GAMSSA_28km, K10_SST, AVHRR_AMSRE_OI, AVHRR_OI, OSTIA, mw_ir_OI, FNMOC, MGDSST, CMC, RTG" ;


short gradient_fields(time, fieldsp1, lat, lon) ;



gradient_fields:long_name = "Horizontal SST gradients of input analyses" ;



gradient_fields:units = "kelvin m-1" ;



gradient_fields:_FillValue = -32768s ;



gradient_fields:add_offset = 0.f ;



gradient_fields:scale_factor = 1.e-05f ;



gradient_fields:valid_min = -3000s ;



gradient_fields:valid_max = 3000s ;



gradient_fields:comment = "" ;



gradient_fields:source = "GAMSSA_28km, K10_SST, AVHRR_AMSRE_OI, AVHRR_OI, OSTIA, mw_ir_OI, FNMOC, MGDSST, CMC, RTG, GMPE median" ;

// global attributes:



:Conventions = "CF-1.4" ;



:title = "GHRSST Multi-Product Ensemble (GMPE) over the global ocean" ;



:summary = "An ensemble product with input from a number of L4 SST analyses" ;



:references = "Martin et al., Deep Sea Research II, 2011" ;



:institution = "UKMO" ;



:history = "NULL" ;



:comment = "" ;



:license = "These data are available free of charge under the GMES data policy" ;



:id = "UKMO-L4LRens-GLOB-GMPE" ;



:naming_authority = "org.ghrsst" ;



:product_version = "2.0" ;



:uuid = "dc0c5b25-93bf-4943-aba1-7f0de9109620" ;



:gds_version_id = "2.0" ;



:netcdf_version_id = "3.6" ;



:date_created = "20111019T131604Z" ;



:start_time = "20111018T000000Z" ;



:time_coverage_start = "20111018T000000Z" ;



:stop_time = "20111019T000000Z" ;



:time_coverage_end = "20111019T000000Z" ;



:file_quality_level = 3 ;



:source = "GAMSSA_28km, K10_SST, AVHRR_AMSRE_OI, AVHRR_OI, OSTIA, mw_ir_OI, FNMOC, MGDSST, CMC, RTG" ;



:platform = "" ;



:sensor = "" ;



:metadata_conventions = "Unidata Observation Dataset v1.0" ;



:metadata_link = "http://data.nodc.noaa.gov/NESDIS_DataCenters/metadata/NODC/FGDC-GHRSST_all-UKMO-L4HRfnd-GLOB-v01-GMPE.xml" ;



:keywords = "Oceans > Ocean Temperature > Sea Surface Temperature" ;



:keywords_vocabulary = "NASA Global Change Master Directory (GCMD) Science Keywords" ;



:standard_name_vocabulary = "NetCDF Climate and Forecast (CF) Metadata Convention" ;



:westernmost_longitude = -180.f ;



:easternmost_longitude = 180.f ;



:southernmost_latitude = -90.f ;



:northernmost_latitude = 90.f ;



:spatial_resolution = "0.25 degree" ;



:geospatial_lat_units = "degrees north" ;



:geospatial_lat_resolution = "0.25 degree" ;



:geospatial_lon_units = "degrees east" ;



:geospatial_lon_resolution = "0.25 degree" ;



:acknowledgment = "Please acknowledge the use of these data with the following statement: These data were provided by GHRSST, UKMO and MyOcean" ;



:creator_name = "UKMO as part of MyOcean" ;



:creator_email = "servicedesk@myocean.eu.org" ;



:creator_url = "http://www.myocean.eu.org" ;



:project = "Group for High Resolution Sea Surface Temperature" ;



:publisher_name = "GHRSST Project Office" ;



:publisher_url = "http://www.ghrsst.org" ;



:publisher_email = "ghrsst-po@nceo.ac.uk" ;



:processing_level = "GMPE" ;



:cdm_data_type = "grid" ;

} 








































































Dissemination of GHRSST format GMPE files.














Conversion of each input analysis to a common ¼°  latitude/longitude grid 





Calculation of ensemble median and standard deviation





The OSTIA L4 analysis (from internal disk)











Input L4 SST analyses (from external GHRSST partners)
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