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Submitted by JCOMM Representative, David Berry (United Kingdom)
_______________________________________________________________________

Summary and Purpose of Document
This document proposes a revised BUFR template for synoptic reports from sea stations suitable for VOS observation data.

This document also reports on the validation status of the JCOMM templates submitted to the first meeting of the IPET-DRMM.
_______________________________________________________________________

ACTION PROPOSED
The team is requested to review the revised BUFR template for synoptic reports from sea stations suitable for VOS observation data.

The team is also invited to note the validation status of the previously submitted JCOMM templates.
ANNEXES:

   1.
SECURITY REQUIREMENTS FOR THE ENCRYPTION/DECRYPTION OF SHIP’S CALL SIGN
DISCUSSIONS

Background
At the first meeting of the IPET-DRMM  (IPET-DRMM-I, Tokyo, Japan, 1 – 5 July 2013) the JCOMM proposal for the encryption of Ship's callsigns within BUFR reports was accepted for validation. Whilst accepted for validation the new sequence, and associated elements, have not been validated due to concerns over the management of and security requirements for the encryption keys. A draft set of security requirements has been proposed by the UK Met Office. These have been approved for use on a trial basis by the JCOMM co-presidents (see Annex A) and endorsed by the 5th Meeting of the JCOMM Data Management Coordination Group
 (DMCG-5, Geneva, Switzerland, 29 – 31 January 2014).

In addition to the ENCODE proposal a number of other changes to the VOS template were proposed to IPET-DRMM-I. These were made to accommodate the requests of the JCOMM ship observation team for the inclusion of platform type and additional information on the types of humidity sensors used. In addition to these changes, a previous proposal to update the VOS BUFR template had been accepted for validation by the IPET-DRC. 

This proposal seeks to combine those changes proposed at IPET-DRMM-I and previous IPET-DRC meetings. The current VOS template is given by sequence 3 08 009 (Table 1). The template approved by the IPET-DRC for validation combined the pressure, ice and marine data sequences into the a new ship “instantaneous“ sequence and made a number of elements optional through the use of delayed replication descriptors. This template is given in Table 2.

The new BUFR sequence, based on that given in Table 2, is given in the proposal section of this document. The new sequence takes into account previous recommendations and incorporates those proposed to IPET-DRMM-I. These are:

1) The inclusion of sequence 3 01 018 (encrypted ship’s callsign and encryption method) at the start of the template

2) The creation of a new sequence for marine air temperature and humidity, including the JCOMM requested metadata elements

3) The use of delayed replication factors for optional sequences and those sequences that often contain missing data

4) The inclusion of the pressure, ice and marine data in the “instantaneous” data sequence

5) The inclusion of an optional sequence for the requested VOSClim elements

6) The move of the “precipitation past 24 hours” sequence from the ship “instantaneous” data sequence to ship “period” data sequence
It should be noted that the metadata elements included in the proposed “extended ship temperature and humidity data” sequence differ slightly from those proposed at IPET-DRMM-I. New elements and associated code tables have been proposed specific to marine data to align the values with that information collected operationally and published quarterly in WMO Publication 47, the “International List of Selected, Supplementary and Auxiliary Ships”.

Table 1: BUFR sequence for synoptic reports from a sea station suitable for ship data (operational)
	Table reference
	Table References
	Element name
	Notes

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	3
	08
	009
	3
	01
	093
	Ship identification, movement, date/time, horizontal and vertical coordinates
	

	
	
	
	3
	02
	001
	Pressure and 3-hour pressure change
	

	
	
	
	3
	02
	054
	Ship “instantaneous” data
	

	
	
	
	0
	08
	002
	Vertical significance (surface observations)
	

	
	
	
	3
	02
	055
	Icing and ice
	

	
	
	
	3
	02
	057
	Ship marine data
	

	
	
	
	3
	02
	060
	Ship “period” data
	


Table 2: Sequence for synoptic reports from sea stations suitable for VOS observation data (validation)
	Table reference
	Table References
	Element name
	Notes

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	3
	08
	014
	3
	01
	093
	Ship identification, movement, type, date/time, horizontal and vertical coordinates
	

	
	
	
	3
	02
	062
	Ship “instantaneous” data from VOS
	

	
	
	
	3
	02
	063
	Ship “period” data from VOS
	


Validation of Marine Templates
During the past year, members of the JCOMM Task Team on Table Driven Codes have validated the templates listed in Table 3. Minor changes were required to the BUFR sequence for temperature and salinity profile data (3 15 007), with a number of metadata elements removed. The elements removed depended on BUFR descriptors not yet approved for validation. Post validation, one centre reported some issues with the nesting of delayed replication factors. These issues have since been resolved by that centre.

Following validation it has been proposed that descriptor 0 22 043 (sea / water temperature) be replaced by 0 22 049 (sea surface temperature) in the drifting buoy template (3 15 009). This is in effect only a change in name. The scale, reference value and data width are the same for both descriptors and the proposed change reflects a more accurate description of the observation being reported. 

Table 3: List of marine templates validated and validating centres / organisations

	Template

(Table D sequence)
	Encoding Centre / Organisation

(Software used)
	Decoding Centre / Organisation

(Software used)
	Result

	Temperature and salinity profile (3 15 007)
	NOC

(ECMWF BUFR library
)
	NOAA AOML

(LIBECBUFR
, AOML Custom Java App)
	Validated, minor changes required

	Temperature and salinity profile (3 15 007)
	NOAA AOML

(LIBECBUFR, Custom Java App)
	NOC

(ECMWF BUFR library)
	Validated, minor changes required

	Moored buoy

(3 15 008)
	NOC

(ECMWF BUFR library)
	UKMO (Custom UKMO software)

NOC (NCEP BUFR library
)
	Validated

	Moored buoy

(3 15 008)
	UKMO

(Custom UKMO software)
	NOC

(ECMWF BUFR library)
	Validated

	Drifting buoy

(3 15 009)
	NOC

(ECMWF BUFR library)
	Pacific Gyre

(ECMWF BUFR library)
	Validated

	Drifting buoy

(3 15 009)
	Pacific Gyre

(Custom Pacific Gyre software)
	NOC

(NCEP BUFR library)
	Validated


PROPOSAL

Add new table B entries

New entries
	Table reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Units
	Scale
	Data width (characters)

	0
	03
	YYY
	Type of marine hygrometer 
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	03
	YYY
	Exposure of marine thermometer / hygrometer
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	03
	YYY
	Type of marine thermometer
	Code table
	0
	0
	3
	Code table
	0
	1

	0
	03
	YYY
	Maximum height of deck cargo above summer load line
	m
	0
	0
	6
	m
	0
	2

	0
	03
	YYY
	Departure of reference level (summer maximum load line) from actual sea level
	m
	0
	-32
	6
	m
	0
	3

	0
	11
	YYY
	Relative wind direction (in degrees off bow)
	degree
	0
	0
	9
	degree
	0
	3

	0
	11
	YYY
	Relative wind speed
	m/s
	1
	0
	12
	m/s
	1
	4


Entries under validation
	Table reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Unit
	Scale
	Data width (characters)

	0
	01
	114
	Encrypted ship or mobile land station identifier
	CCITT IA5
	0
	0
	352
	CCITT IA5
	0
	44

	0
	25
	185
	Encryption method
	Code table
	0
	0
	8
	Code table
	0
	3

	0
	25
	186
	Encryption key version
	CCITT IA5
	0
	0
	96
	CCITT IA5
	0
	12


Add new table D entries

New entries

Revised BUFR sequence (3 02 062) for the representation of ship “instantaneous” data.

	Table reference
	Table references
	Element name
	Notes

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	3
	02
	062
	3
	02
	001
	Pressure and 3-hour pressure change
	

	
	
	
	3
	02
	YYY
	Extended ship temperature and humidity data
	

	
	
	
	1
	01
	000
	Delayed replication of 2 descriptor
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	3
	02
	053
	Ship visibility data
	

	
	
	
	0
	07
	033
	Height of sensor above water surface
	Set to missing (cancel)

	
	
	
	1
	03
	000
	Delayed replication of 3 descriptor
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	3
	02
	004
	General cloud information
	

	
	
	
	3
	02
	005
	Cloud layer
	

	
	
	
	0
	08
	002
	Vertical significance (surface observations)
	Set to missing (cancel)

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	3
	02
	055
	Icing and ice
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	3
	02
	056
	Sea / water temperature
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	3
	02
	021
	Waves
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	3
	02
	024
	Wind and swell waves
	


Revised BUFR sequence (3 02 063) for the representation of Ship “period” data. 

	Table reference
	Table references
	Element name
	Notes

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	3
	02
	063
	3
	02
	038
	Past and present weather
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	3
	02
	040
	Precipitation measurement
	

	
	
	
	1
	01
	000
	Delayed replication of 2 descriptor
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	3
	02
	034
	Precipitation past 24 hours
	

	
	
	
	0
	07
	032
	Height of sensor above local ground (or deck of marine platform)
	Set to missing (cancel)

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	3
	02
	058
	Extreme temperature data
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	3
	02
	064
	Ship wind data
	


New BUFR sequence (3 02 YYY) for the representation of VOSClim data elements

	Table reference
	Table references
	Element name
	Notes

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	3
	02
	YYY
	0
	01
	012
	Direction of motion of moving observing platform
	Ship’s heading

	
	
	
	0
	01
	012
	Direction of motion of moving observing platform
	Ship’s course over ground

	
	
	
	0
	01
	013
	Speed of motion of moving observing platform
	Ship’s speed over ground

	
	
	
	0
	03
	YYY
	Maximum height of deck cargo above summer load line
	

	
	
	
	0
	03
	YYY
	Departure of reference level (summer maximum load line) from actual sea level
	

	
	
	
	0
	11
	YYY
	Relative wind direction (in degrees off bow)
	

	
	
	
	0
	11
	YYY
	Relative wind speed
	


New BUFR sequence (3 02 YYY) for the representation of extended ship temperature and humidity data

	Table reference
	Table references
	Element name
	Notes

	F
	XX
	YYY
	F
	X
	YYY
	
	

	3
	02
	YYY
	0
	07
	032
	Height of sensor above local ground (or deck of marine platform)
	

	
	
	
	0
	07
	033
	Height of sensor above water surface
	

	
	
	
	0
	03
	YYY
	Type of marine thermometer
	

	
	
	
	0
	03
	YYY
	Exposure of marine thermometer / hygrometer
	

	
	
	
	0
	12
	101
	Temperature / air temperature
	

	
	
	
	0
	02
	039
	Method of wet-bulb temperature measurement
	

	
	
	
	0
	03
	YYY
	Type of marine hygrometer
	

	
	
	
	0
	03
	YYY
	Exposure of marine thermometer / hygrometer
	

	
	
	
	0
	12
	102
	Wet-bulb temperature
	

	
	
	
	0
	12
	103
	Dewpoint temperature
	

	
	
	
	0
	13
	003
	Relative humidity
	

	
	
	
	0
	03
	YYY
	Exposure of marine thermometer / hygrometer
	Set to missing (cancel)

	
	
	
	0
	03
	YYY
	Type of marine thermometer 
	Set to missing (cancel)

	
	
	
	0
	03
	YYY
	Type of marine hygrometer 
	Set to missing (cancel)


Revised BUFR sequence (3 08 014) for synoptic reports from sea stations suitable for VOS observation data. 

	Table reference
	Table References
	Element name
	Notes

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	3
	08
	014
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	3
	01
	018
	Encrypted ship’s callsign and encryption method
	

	
	
	
	3
	01
	093
	Ship identification, movement, type, date/time, horizontal and vertical coordinates
	

	
	
	
	3
	02
	062
	Ship “instantaneous” data
	

	
	
	
	3
	02
	063
	Ship “period” data
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	3
	02
	YYY
	VOSClim data
	


Entries under validation

BUFR sequence 3 01 018 – encrypted ship's callsign and encryption method
	Table reference
	Table references
	Element name
	Notes

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	3
	01
	018
	0
	01
	114
	Encrypted ship or mobile land station identifier
	

	
	
	
	0
	25
	185
	Encryption method
	

	
	
	
	0
	25
	186
	Encryption key version
	


BUFR sequence 3 02 064 – ship wind data

	Table reference
	Table references
	Element name
	Notes

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	3
	02
	064
	0
	07
	032
	Height of sensor above local ground (or deck of marine platform)
	

	
	
	
	0
	07
	033
	Height of sensor above water surface
	

	
	
	
	0
	02
	002
	Type of instrumentation for wind measurement
	

	
	
	
	0
	08
	021
	Time significance
	Set to 2, time averaged

	
	
	
	0
	04
	025
	Time period or displacement
	

	
	
	
	0
	11
	001
	Wind direction
	

	
	
	
	0
	11
	002
	Wind speed
	

	
	
	
	0
	08
	021
	Time significance
	Set to missing (cancel)

	
	
	
	1
	03
	000
	Delayed replication of 3 descriptors
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	0
	04
	025
	Time period or displacement
	

	
	
	
	0
	11
	043
	Maximum wind gust direction
	

	
	
	
	0
	11
	041
	Maximum wind gust speed
	


Amend Table D entry (amendment shown in red)

	Table reference
	Table references
	Element name
	Notes

	F XX YYY
	F XX YYY
	
	

	3 15 009
	0 01 087
	WMO marine observing platform extended identifier
	

	
	0 01 019
	Long station name
	

	
	0 02 149
	Type of data buoy
	

	
	0 08 021
	Time significance (set to 26, time of last known position)
	

	
	3 01 011
	Date
	

	
	3 01 012
	Time
	

	
	3 01 021
	Latitude and Longitude (high accuracy)
	

	
	2 08 016
	Change width of CCITT IA5 field (change to 16 characters)
	

	
	0 01 051
	Platform Transmitter ID number
	

	
	2 08 000
	Change data width (cancel previous value)
	

	
	0 02 148
	Data collection and / or location system
	

	
	0 01 012
	Direction of motion of moving observing platform
	

	
	0 01 014
	Speed of motion of moving observing platform
	

	
	0 33 022
	Quality of buoy satellite transmission
	

	
	0 33 023
	Quality of buoy location
	

	
	0 33 027
	Location quality class (range of radius of 66% confidence)
	

	
	0 25 026
	Battery voltage (large range)
	

	
	0 02 034
	Drogue type
	

	
	0 22 060
	Lagrangian drifter drogue status
	

	
	0 07 070
	Drogue depth
	

	
	0 02 190
	Lagrangian drifter submergence
	

	
	0 08 021
	Time significance (set to 25, nominal reporting time)
	

	
	3 01 011
	Date
	

	
	3 01 012
	Time
	

	
	0 02 005
	Precision of temperature observation
	

	
	0 22 049
	Sea surface temperature
	

	
	0 02 033
	Method of salinity / depth measurement 
	

	
	0 22 059
	Sea-surface salinity
	

	
	0 08 029
	Surface type
	

	
	0 13 115
	Ice thickness
	

	
	1 03 000
	Replicate next 3 sequences
	

	
	0 31 000
	Short delayed descriptor replication factor
	

	
	0 02 005
	Precision of temperature observation
	

	
	3 06 004
	Depth, temperature and salinity profile
	
	

	
	0 02 005
	Precision of temperature observation (set to missing to cancel previous value)
	

	
	0 10 004
	Pressure
	

	
	0 10 051
	Pressure reduced to mean sea level
	

	
	1 02 000
	Replicate next two descriptors
	

	
	0 31 000
	Short delayed descriptor replication factor
	

	
	0 07 033
	Height of sensor above water surface
	

	
	0 12 101
	Temperature / air temperature
	

	
	1 01 000
	Replicate next sequence
	

	
	0 31 000
	Short delayed descriptor replication factor
	

	
	3 06 042
	Wind measurement from drifting buoy
	

	
	1 01 000
	Repeat next sequence
	

	
	0 31 000
	Short delayed descriptor replication factor
	

	
	3 06 039
	Sequence for representation of basic wave measurements
	


Add new code tables

0 03 YYY

Type of marine hygrometer

	Code Figure
	Meaning

	0
	Capacitance

	1
	Chilled mirror

	2
	Electric

	3
	Hair hygrometer

	4
	Hygristor

	5
	Psychrometer

	6
	Torsion

	7
	Other

	8 – 15
	Reserved


0 03 YYY

Type of marine thermometer

	Code Figure
	Meaning

	0
	Alcohol thermometer

	1
	Dry bulb mercury thermometer

	2
	Electric (resistance) thermometer

	3 – 7
	Reserved


0 03 YYY

Exposure of marine thermometer / hygrometer

	Code Figure
	Meaning

	0
	Aspirated (Assmann type)

	1
	Screen (non-ventilated, i.e. natural ventilation)

	2
	Screen (ventilated, i.e. assisted ventilation)

	3
	Ship's screen (property of the ship)

	4
	Ship's sling (property of the ship)

	5
	Unscreened

	6
	Whirling or sling psychrometer

	7 – 15
	Reserved


Annexes (in needed), for example, BUFR/CREX templates
� http://www.jcomm.info/index.php?option=com_oe&task=viewEventRecord&eventID=1396


� http://www.ecmwf.int/products/data/software/bufr.html


� https://launchpad.net/libecbufr


� http://www.nco.ncep.noaa.gov/sib/decoders/BUFRLIB/


� Note that the test file had all spectral wave components present but set to 0.





