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Summary and Purpose of Document
This document reviews the plan for BUFR transmission from different oceanic groups and states where additions to BUFR tables are requested. 

ACTION PROPOSED
The meeting is asked to consider the requirements expressed in the document and recommend additions of BUFR descriptors entries for validation. 

________________________________________________________________

DISCUSSION

1) Requirements by the Data Buoy Cooperation Panel (DBCP)

1.1) Plan for migration

BUFR encoding capability is still under development at CLS, Service Argos.  Developments should be finished by the end of February 2003.  Tests on fake and real observations will then be conducted in cooperation with interested meteorological services (e.g. Météo France, Navoceano) to make sure that the generated BUFR reports are fine, and to correct potential problems.  Test period is expected to last for a couple of months or more depending upon results from the tests.  Meteorological centres interested to participate in the tests are invited to contact the Technical Coordinator of the DBCP, Mr. Etienne Charpentier (charpentier@jcommops.org).  After the test period, operational distribution of buoy data in BUFR will start for those buoys reporting via Argos and which data are processed at the US Argos Global Processing Centre of Largo, USA (KARS), and at the French Argos Global Processing Centre of Toulouse, France (LFPW).  Parallel distribution of buoy data in BUOY code will continue for an undefined period from these centres. Argos Local User Terminals directly inserting buoy data on GTS in BUOY format (e.g. CWEG-Edmonton, BGSF-Sondre Stromford) have no plan at the moment to go to BUFR.

1.2) Proposed new BUFR descriptors

Descriptor name
Descriptor
Units
Range
Resolution
Comment

Artificial correction of sensor height to standard level
0 08 yyy
Code Table
0 .. 3

Standard level is indicated by the descriptor of class 7 which immediately follows. Value of this class 7 descriptor is forced to missing in case height is not corrected. It is possible to indicate the real height of the sensor by preceding the descriptor by relevant class 7 descriptor..

Lagrangian drifter drogue status
0 22 yyy
Code Table
0..3



Sensor temperature (in-situ)
0 25 yyy
K
180..400
0.1
This descriptor only applies to the in-situ geo-physical sensor(s) which descriptor(s) immediately follow

Sensor battery voltage
0 25 yyy
V
0..100
0.1
This descriptor only applies to the in-situ geo-physical sensor(s) which descriptor(s) immediately follow

Transmitter battery voltage
0 25 yyy
V
0..100
0.1


Receiver battery voltage
0 25 yyy
V
0..100
0.1


Housekeeping parameter
0 25 yyy
undefined
- 10000..

+10000
0.1
Units are not defined because decision regarding usage of this descriptor is left to the platform operator. Units can therefore vary from platform to platform. Interpretation of this group is not required for proper usage of the other meteorological variables from the BUFR report.

Water temperature and/or salinity/conductivity measurement method
0 22 yyy
Code table
0..7

This descriptor would also be required for addition in the SHIP and XBT/XCTD templates

Remarks regarding sensor battery voltage: There is already a descriptor 0 25 025 “Battery Voltage” which could be used in place of for sensor battery voltage descriptor proposed above provided that a rule is clearly defined to permit identification of the sensor(s) to which battery voltage applies.  In that case there would be no need to create a new sensor battery voltage descriptor.  Such a rule could be that “Battery voltage descriptor applies to the hardware (e.g. in-situ geo-physical sensor(s)), etc. which descriptor(s) immediately follow; missing value used to reset battery voltage”.  However, descriptors for “Transmitter battery voltage” and “Receiver battery voltage” would probably still be needed.

1.3) New code tables and flag tables associated with BUFR Table B

0 08 yyy

Artificial correction of sensor height to standard level

Code figure
Lagrangian drifter drogue status

0
Height is not corrected

1
Height is artificially corrected to standard level using a formula

2
Reserved

3
Missing value

Note:  Standard level is indicated by the descriptor of class 7, which immediately follows.  Value of this class 7 descriptor is forced to missing in case height is not corrected.  It is possible to indicate the real height of the sensor by preceding the descriptor by relevant class 7 descriptor.

0 22 yyy

Lagrangian drifter drogue status

Code figure
Lagrangian drifter drogue status

0
Drogue is detached

1
Drogue is attached

2
Drogue status unknown

3
Missing value

0 22 yyy

Water temperature and/or salinity/conductivity measurement method

Code figure
Water temperature and/or salinity/conductivity measurement method

0
Hull contact sensor

1
Bucket

2
Water intake

3-6
Reserved

7
Missing value

1.4) Proposed new template for buoy data

Proposed modifications appear in bold and red below

001003 - WMO region

001020 - WMO region sub-area

001005 - Buoy/platform identifier

002001 - Type of station

002036 - Buoy type

002149 - Type of data buoy

301011 - Date

301012 - Time

008021 - Time significance (value = “26" (time of last known position))

301011 - Date

301012 - Time

008021 - Time significance (value = "missing")

301021 - Latitude and longitude (high accuracy)

027004 - Alternate latitude (high accuracy)

028004 - Alternate longitude (high accuracy)

007030 - Height of station above MSL

001051 - Platform Transmitter ID (CCITT IA5)

002148 - Data collection and/or Location system

001012 - Platform drift direction

001014 - Platform drift speed

002040 - Method of removing platform direction and speed from current

033022 - Quality of buoy satellite transmission

033023 - Quality of buoy location

033027 - Location quality class (range of radius of 66% confidence)

022063 - Total water depth

302021 - Waves

302022 - Wind waves

302023 - Swell waves

025025 - Battery voltage

025yyy – Transmitter battery voltage

025yyy – Receiver battery voltage

002034 - Drogue type

022yyy – Lagrangian drifter drogue status

007070 - Drogue depth

002190 - Lagrangian drifter submergence

025086 - Depth correction indicator

002035 - Cable length

002168 - Hydrostatic pressure of lower end of cable

020031 - Ice deposit (thickness)

022yyy - Water temperature and/or salinity/conductivity measurement method
306004 - Digitization, depth/salinity method, depths/salinities/temperatures

002030 - Method of current measurement

306005 - Time/duration of current measurement, depths/directions/speeds

007031 - Height of barometer above MSL

022yyy – Sensor temperature

302001 - Pressure and pressure change

022yyy – Sensor temperature (set to missing to reset sensor temperature to unknown)

007032 - Height of sensor above marine deck platform (for temp.&hum. measurement)

007033 - Height of sensor above water surface (for temp.&hum. measurement)

012101 - Dry-bulb temperature (scale 2)

012103 - Dew-point temperature (scale 2)

013003 - Relative humidity

007032 - Height of sensor above marine deck platform (for wind measurement)

007033 - Height of sensor above water surface (for wind measurement)

008yyy – Artificial correction of sensor height to standard level
007033 - Height of sensor above water surface (here height of anemometer to which it is artificially corrected)

002169 - Anemometer type

002002 - Type of instrumentation for wind measurement

008021 - Time significance (value = “2" (time averaged))

004025 - Time period in minutes

011001 - Wind direction

011002 - Wind speed

008021 - Time significance (value = "missing”)

004025 - Time period in minutes

011043 - Maximum wind gust direction

011041 - Maximum wind gust speed

008yyy – Artificial correction of sensor height to standard level (set to missing to reset previous value)
007033 - Height of sensor above water surface (set to missing to cancel previous value)

007032 - Height of sensor above marine deck platform (for precipitation measurement)

004024 - Time period in hours

013011 - Total precipitation

007032 - Height of sensor above marine deck platform (set to missing to cancel the previous value)

008021 - Time significance (value = “3" (accumulated))

004024 - Time period in hours

014021 - Global radiation, integrated over period specified

008021 - Time significance (value = "missing”)

025yyy – Housekeeping parameter (#1)

025yyy – Housekeeping parameter (#2)

025yyy – Housekeeping parameter (#3)

2) Requirements by the Ship Of Opportunity Programme (SOOP)

2.1) Plan for migration

No firm plan at the moment.  SOOP is still discussing the opportunity to switch to BUFR.  Advantage of BUFR is the possibility to distribute high-resolution temperature profile data.  On the other hand, real-time satellite data telecommunication between the equipment on-board and the data-processing centres which eventually insert XBT data on GTS is a limiting factor for high resolution data (bandwidth, cost): these aspects are to be taken into consideration before a migration plan can be proposed.

It should be noticed, however, that a limited number of ships are transmitting their XBT data via Argos (less than 20 ships).  As Service Argos is developing BUFR encoding capability for buoy data, such capability might be used for GTS distribution of XBT data from those ships as well.  In that case, as for the buoy data, and for an undefined period, data should be distributed in both BUFR and BATHY code forms.

2.2) Additions to BUFR tables required

Additions needed to Common code table C-3, Instrument type for water profile measurement with fall rate equation coefficients

Code figure for

IxIxIx
Code figure for

 BUFR

(code table 0 22 067)
Instrument Make
Equation Coefficients




a
b

855
855
Profiling Float, NINJA, no conductivity sensor
Not applicable

856
856
Profiling Float, NINJA, SBE conductivity sensor
Not applicable

857
857
Profiling Float, NINJA, FSI conductivity sensor
Not applicable

858
858
Profiling Float, NINJA, TSK conductivity sensor
Not applicable

900
900
Sippican T-12 XBT
9.727
-0.0000473

Additions needed to Common code table C-4, Water temperature profile recorder types

Code figure for

XRXR
Code for BUFR

(Code table 0 22 068)
Recorder type

70
70
CSIRO Devil-1 XBT acquisition system

71
71
CSIRO Devil-2 XBT acquisition system

3) Requirements by the Argo Programme

3.1) Plan for migration

Migration to BUFR is not a priority for the Argo profiling float programme at the moment.  Advantage of BUFR is the possibility to distribute high-resolution temperature and salinity sub-surface profile data as well as some metadata.  On the other hand, real-time satellite data telecommunication between the float and the data-processing centres which eventually insert profiling float data on GTS is a limiting factor for high resolution data (bandwidth, cost).  Use of satellite systems with high bandwidth such as Iridium is being investigated.  Also, the Argo Data Management team defined an Argo NetCDF format for the exchange of Argo data in real-time between float operators, Argo data centres, and users of the data (i.e. those downloading the data from the Argo Global Data centres of Coriolis, France, and US-GODAE, USA).  These aspects are to be taken into consideration before a migration plan can be proposed by the Argo data management team.

The Argo data management team noted that writing data into BUFR is at least as complicated as writing into netCDF.  There is apparently no international library of BUFR routines, and so anyone needing to do so would have a significant amount of software development to undertake.  The team suggested that one consideration may be to have the conversion of Argo data into BUFR be centralized, or at least limited to a few sites.

It should be noticed, however, that most of the profiling floats are presently reporting via Argos.  As Service Argos is developing BUFR encoding capability for buoy data, such capability might be used for GTS distribution of profiling float data as well (as early as mid-2003).  In that case, as for the buoy data, and for an undefined period, data should be distributed in both BUFR and TESAC code forms.  Before a coordinated approach can be proposed, decision to go to BUFR will be made by individual float operators.  It is therefore not possible at this point to predict the number of floats, which will be concerned.

3.2) Additions to BUFR tables required

No additions required at this point.

