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________________________________________________________________

Summary and Purpose of Document
The document contains a description of JCOMM efforts related to the development and validation of BUFR templates for maritime data. 

________________________________________________________________

ACTION PROPOSED
The Expert Team is invited to discuss the content of this document, provide feedback and approve the changes proposed.
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1. Background   
BUFR Template for buoy data, including directional and non directional wave data[1] is still in validation. Due to the vacant TC/DBCP position during most of the last intersessional period, and the JCOMM Task Team on Table Driven Codes (TT-TDC) focusing on the XBT and VOS templates, there has been no progress regarding proposals to be made for updating the BUFR template for buoy data to take into account requirements for (i) Instrument/Platform metadata required in real-time, and (ii) Wave observations – e.g. wave property data, directional (or partial directional) and non-directional spectral wave data (by frequency, and wavenumber). 

BUFR templates for XBT[2], VOS and buoys were last updated by the JCOMM Task Team on Table Driven Codes (TT-TDC) in 2010.  A new version of the BUFR Master Table for Oceanographic Data (Master Table 10) was updated and brought into conformance with the present WMO and IOC rules.  Testing continues on the BUFR templates – and inconsistencies have been found within the templates, including:

1)        For VOS, element 0-01-044 should cover the actual ship’s heading in degrees.  The value (the direction towards which the bow of the ship points) is needed to calculate the true wind on a moving ship.  The ship’s heading is not per se the same as the ship’s course over ground (element 0-01-012).  Unfortunately, both values are often mixed up.

2)        In the BUFR code manual and in the “marine template sequences” document – visibility (0-20-001) and the height of base of the cloud (0-20-013) appear to be physical values expressed in meters, however in the VOS template, these elements refer to tables formerly used in FM13: tables 4377 and 1600, respectively.

Other issues have been discovered, and the TT-TDC will conduct an extensive review of the BUFR templates in 2011 to resolve these issues.
Comparisons between different VOS BUFR datasets[3] have shown important differences (e.g SST method indicator) when fields are translated back and forth from BUFR. These preliminary results illustrate the complexity of processing VOS data through BUFR and highlight the need for careful validation to avoid data continuity problems. 
After the migration to Table Driven Codes, the moored buoys currently reporting on GTS in FM-13 SHIP format[4] will have to use a an updated BUFR Template for buoy data or a new BUFR Template for Moored Buoy data to be developed. These changes should include requirements expressed by the DBCP Task Team on Moored Buoys, as well as those of the OceanSITEs.

The DBCP 27th Session (Geneva, 26-30 September 2011) will discuss buoy related BUFR templates. 
JCOMM has initiated a process to define new BUFR common sequences for marine data. The main objective of this approach is to provide a data and metadata standard for specific oceanographic and meteorological variables being provided by different types of observing platforms. The list of new sequences includes location and identification sequences (3 01 YYY, such as ship, date and time information), meteorological sequences common to surface data (3 02 YYY, such as ice, wind and cloud data) and meteorological and oceanographic sequences common to oceanographic observations (3 06 YYY, such as surface temperature and salinity data, and water temperature and salinity profile data).
Work is expected to start in the foreseeable future regarding the development of a new BUFR templates for profiling and surface gliders, as well as for an improved TRACKOB template. Surface underway data (e.g salinity and temperature from thermosalinographs), can be encoded into BUFR using the 3 08 010 common sequence, an almost literal translation of FM62 VIII Ext. TRACKOB code. It provides very limited metadata and no QC flags are included. JCOMM will propose a new template for surface underway data that solves this problem and offers users additional information about the quality and characteristics of the data being served. This solution adds value to the data, makes it more usable and increases the probabilities that these measurements are used for operational purposes.  
2. XBT BUFR Template Validation
During the last year, we have performed an extensive validation work of the XBT BUFR template. Procedures have been developed at NOAA/AOML to encode XBT BUFR bulletins, to put the data onto the GTS and to decode them and compare with the source data. NOAA/NCEP and ECMWF contributed to validate the format and provided valuable feedback. The main problems found were related to the cancellation of coordinate descriptors[5] and the presence of a numeric 33-bit descriptor (0 22 176). The latter refers to a Unique Identifier, which is obtained from a Cyclic Redundancy Check (CRC) algorithm, and that is being used to match operational and delayed-mode XBT data. This descriptor, identified as a 33-bit numeric value in the latest release (v9.3) of the XBT template, could cause decoding errors on legacy systems and other non-universal decoding tools. Although we understand the current definition fully comply with BUFR regulations, from the perspective of users and general practices it could be recommended to modify its definition.    
3. Proposal for modification of the Unique Identifier
CRC values are usually represented in hexadecimal notation. There is a bijective correspondence between the numeric descriptor and its hexadecimal form and, consequently, any CRC-32 value could be represented by an 8-octet long CCITT IA5 hex string. We propose to modify the definition of the 0-22-176 descriptor as it appears in the latest release of the BUFR XBT template* and bring this to the consideration of IPET-DRC.
* BUFR Tables v16.0.0 show this descriptor as a 72-bit CCITT IA5 field under validation status. Under the proposed representation, one of the octets will be always empty.
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