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Summary and Purpose of Document
The document contains review of BUFR templates for AWS, SYNOP, SYNOP MOBIL and SHIP data and a proposal for new BUFR sequence descriptors. 

________________________________________________________________

ACTION PROPOSED
The meeting is invited to examine the presented templates and sequence descriptors and recommend them either for further validation or for submitting to the CBS-XIII.
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1. Background 
The meeting of ET DR&C that was held in Prague, Czech Republic, in April 2002, agreed on a set of BUFR templates for AWS data and for representation of data currently reported in traditional codes. The following validation of the template for SYNOP data performed in the Czech Hydrometeorological Institute resulted into a proposal for modification of this template that was approved by the ET DR&C meeting held in Arusha, Tanzania, in February 2003 [3].
Besides that, preparatory work for Training Seminars on Table Driven Code Forms held in Arusha, Tanzania and in San Jose, Costa Rica, lead to indication of some data items (groups 54g0sndT, 56DLDMDH, 57CDaeC, 58p24p24p24 and 59p24p24p24 of SYNOP Section 3) not being represented in the current version of the template [4]. A Table B entry for 24-hour pressure change (0 10 062) is available, but data representation of some of the other items has required a proposal for new Table B descriptors (presented in document Doc.3.1(6)). Moreover, detailed study of the regional practices for reporting of extreme temperatures (internationally distributed data items) resulted into modification of the corresponding part of the template.
In the summer of 2003, templates for SYNOP, SYNOP MOBIL and SHIP data, including proposed new sequence descriptors, were sent to the ET DR&C members for examination. Apart from the modifications and additions described above, sequence descriptors shown in templates in chapter 4 of this document are identical with the sequence descriptors proposed last summer.                             
Chapter 4 of this document contains a revised version of templates for SYNOP and SYNOP MOBIL and two templates for SHIP data. In the second of them, extensive use of delayed replication was applied to reduce the volume of BUFR messages containing single reports from Voluntary Observing Ships (VOS). This technique had been proposed by Mr Jaap van der Plank and Mr Dick Blaauboer of the KNMI [2] and its using was needed in this case as most of the VOS observations are transmitted via Inmarsat-C terminals and any increase of the volume of the data would cause serious financial problems. The extensive use of delayed replication combined with reduction of the data description to  one sequence descriptor resulted into getting the volume of the BUFR messages into the required range.               
2. Proposal for minor changes in the template for AWS data from n-minute period
As a result of the e-mail discussion on usage of increment and displacement descriptors mentioned in Doc. 3.1(6) and Doc. 6.1(1), it is proposed to replace 0 04 025 Time displacement (= - n minutes) by  0 04 015 Time increment (= - n minutes). Thus the template would read:        

BUFR TEMPLATE FOR AWS DATA FROM N-MINUTE PERIOD

	3 01 090
	
	Surface station identification; time, horizontal and

vertical co-ordinates

	0 08 010
	
	Surface qualifier (for temperature data)
	Code table

	3 01 091
	
	Surface station instrumentation
	

	0 04 015
	
	Time increment (=  - n  minutes)
	Minute

	0 04 065
	
	Short time increment ( = 1 minute)  
	Minute

	1 14     n
	
	Replicate 14 descriptors n- times 
	

	
	
	E.g.: 1 14  006  in case of 6-minute period,

1 14  010  in case of 10-minute period
	

	0 10 004
	
	Pressure
	Pa, scale –1

	etc.
	
	
	


The current form of this template in the WMO server [4] might give the impression that the entry 0 08 010 is a part of the preceding sequence descriptor 3 01 090. A minor editorial modification would make it  obvious that it is not so.  
3. Proposals for sequence descriptors for SYNOP, SYNOP MOBIL and  SHIP data  

3.1 List of sequence descriptors displayed in the templates
Following sequence descriptors proposed for representation of SYNOP, SYNOP MOBIL and SHIP data and SHIP data reported from VOS stations are displayed in templates in Chapter 4:
3 01 092,  3 01 093,  3 02 031, 3 02 032, 3 02 033, 3 02 034, 3 02 035,  3 02 036, 3 02 037, 3 02 038, 3 02 039,  3 02 040,  3 02 041, 3 02 042, 3 02 043, 3 02 044, 3 02 045,  3 02 046, 3 02 047,  3 02 048, 3 02 052, 3 02 053,  3 02 054,  3 02 055, 3 02 056, 3 02 057, 3 02 058, 3 02 059,  3 02 060, 3 02 062, 3 02 063 and 3 07 070.     

3.2 A proposal for sequence descriptors 3 02 046, 3 02 047 and 3 02 048 
As mentioned above, groups 54g0sndT, 56DLDMDH and 57CDaeC of SYNOP Section 3 have not yet got  corresponding data representation in BUFR and CREX. The group 56DLDMDH is frequently reported by stations in the tropical belt as well as group 54g0sndT which BUFR equivalent was explicitly requested by participants of Training Seminar on Table Driven Code Forms in San Jose. 
Almost all elements in SYNOP groups 54g0sndT, 56DLDMDH and 57CDaeC are specified by Code tables. In BUFR and CREX, however, unit = Code table is to be used only if any other solution is not applicable, thus usage of code tables has been avoided in the following proposals.

3 02 046 is proposed to express the data of the SYNOP group 54g0sndT, where

        g0  is “Period of time, in hours, between the time of observation and the temperature change”,
        sn   is “Sign of the temperature change” – Code table 3845,
            dT  is “ Amount of temperature change, the sign of the change given by sn “– Code table 0822.
	
	
	
	
	
	
	 (Temperature change)

	3
	02
	046
	0
	04
	024
	Time period or displacement                          

	
	
	
	0
	04
	024
	Time period or displacement         

	
	
	
	0
	12
	049
	Temperature change over period specified  


3 02 047 is proposed to express data of SYNOP group 56DLDMDH, where

        DL  is  “True direction from which CL clouds are moving” – Code table 0700, 
        DM  is  “True direction from which CM clouds are moving” – Code table 0700,
            DH  is  “True direction from which CH clouds are moving”  – Code table 0700.
	
	
	
	
	
	
	(Direction of cloud drift) 

	3
	02
	047
	0
	20
	054
	True direction from which CL clouds are moving  

	
	
	
	0
	20
	055
	True direction from which CM clouds are moving 

	
	
	
	0
	20
	056
	True direction from which CH clouds are moving 


3 02 048 is proposed to express data of SYNOP group 57CDaeC, where

        C  is  “Genus of cloud” – Code table 0500, 
        Da  is  “True direction in which the phenomenon indicated is observed” – Code table 0700,
            eC is  “Elevation angle of the top of the cloud indicated by C”  – Code table 1004.
	
	
	
	
	
	
	(Direction and elevation of cloud)

	3
	02
	048
	0
	05
	021
	Bearing or azimuth

	
	
	
	0
	07
	021
	Elevation

	
	
	
	0
	20
	012
	Cloud type

	
	
	
	0
	05
	021
	Bearing or azimuth ( = missing to cancel the previous value)

	
	
	
	0
	07
	021
	Elevation ( = missing to cancel the previous value)


4. Review of BUFR templates for SYNOP, SYNOP MOBIL and  SHIP data  
BUFR TEMPLATE FOR SYNOP DATA 

	3 01 090
	
	
	Fixed surface station identification, time,   horizontal and vertical coordinates
	Unit, scale

	
	3 01 004
	0 01 001
	WMO block number                                       II 
	Numeric, 0

	
	
	0 01 002
	WMO station number                                    iii
	Numeric, 0

	
	
	0 01 015
	Station or site name 
	CCITT IA5, 0

	
	
	0 02 001
	Type of station                                             (ix)
	Code table, 0

	
	3 01 011
	0 04 001
	Year    
	Year, 0

	
	
	0 04 002
	Month 
	Month, 0

	
	
	0 04 003
	Day                                                              YY
	Day, 0

	
	3 01 012
	0 04 004
	Hour                                                            GG
	Hour, 0

	
	
	0 04 005
	Minute                                                          gg
	Minute, 0

	
	3 01 021
	0 05 001
	Latitude (high accuracy)
	Degree, 5

	
	
	0 06 001
	Longitude (high accuracy)
	Degree, 5

	
	0 07 030
	
	Height of station ground above mean sea level
	m, 1

	
	0 07 031
	
	Height of barometer above mean sea level
	m, 1

	
	
	
	Pressure data
	

	3 02 031
	3 02 001
	0 10 004
	Pressure                                               P0P0P0P0
	Pa, –1

	
	
	0 10 051
	Pressure reduced to mean sea level        PPPP
	Pa,  –1

	
	
	0 10 061
	3-hour pressure change                              ppp
	Pa,  –1

	
	
	0 10 063
	Characteristic of pressure tendency                a
	Code table, 0

	
	0 10 062
	
	24-hour pressure change                    p24p24p24
	Pa,  –1

	
	0 07 004
	
	Pressure (standard level)                                a3
	Pa, –1

	
	0 10 009
	
	Geopotential height of the standard level     hhh
	gpm, 0

	3 02 035
	
	
	Basic synoptic “instantaneous” data 
	

	
	
	
	Temperature and humidity data
	

	
	3 02 032
	0 07 032
	Height of sensor above local ground

(for temperature measurement)
	m, 2

	
	
	0 12 101
	Temperature/dry-bulb temperature(sc.2)  snTTT 
	K,  2

	
	
	0 12 103
	Dew-point temperature (scale 2)          snTdTdTd
	K,  2

	
	
	0 13 003
	Relative humidity
	%, 0

	
	
	
	Visibility data 
	

	
	3 02 033
	0 07 032
	Height of sensor above local ground

(for visibility measurement)
	m, 2

	
	
	0 20 001
	Horizontal visibility                                       VV
	m,  –1

	
	
	
	Precipitation past 24 hours
	

	
	3 02 034
	0 07 032
	Height of sensor above local ground

(for precipitation measurement)
	m, 2

	
	
	0 13 023
	Total precipitation past 24 hours     R24R24R24R24
	kg m-2, 1

	
	0 07 032
	
	Height of sensor above local ground

(set to missing to cancel the previous value)
	m, 2

	
	
	
	Cloud data
	

	
	3 02 004
	0 20 010
	Cloud cover (total)                                           N
	%, 0

	
	
	0 08 002
	Vertical significance
	Code table, 0

	
	
	0 20 011
	Cloud amount (of low or middle clouds)          Nh
	Code table, 0

	
	
	0 20 013
	Height of base of cloud                                    h
	m, –1

	
	
	0 20 012
	Cloud type (low clouds CL)                              CL
	Code table, 0

	
	
	0 20 012
	Cloud type (middle clouds CM)                        CM
	Code table, 0

	
	
	0 20 012
	Cloud type (high clouds CH)                            CH
	Code table, 0

	
	1 01 000
	
	Delayed replication of 1 descriptor  
	

	
	0 31 001
	
	Delayed descriptor replication factor
	Numeric, 0

	
	3 02 005
	0 08 002
	Vertical significance
	Code table, 0

	
	
	0 20 011
	Cloud amount (Ns)                                           Ns
	Code table, 0

	
	
	0 20 012
	Cloud type (C)                                                  C
	Code table, 0

	
	
	0 20 013
	Height of base of cloud (hshs)                       hshs
	m, -1

	
	
	
	Clouds with bases below station level
	

	3 02 036
	1 05 000
	
	Delayed replication of 5 descriptors  
	

	
	0 31 001
	
	Delayed descriptor replication factor
	Numeric, 0

	
	0 08 002
	
	Vertical significance
	Code table, 0

	
	0 20 011
	
	Cloud amount                                                 N’
	Code table, 0

	
	0 20 012
	
	Cloud type                                                      C’
	Code table, 0

	
	0 20 014
	
	Height of top of cloud                                  H’H’
	m, -1

	
	0 20 017
	
	Cloud top description                                      Ct
	Code table, 0

	0 08 002
	
	
	Vertical significance   

(set to missing to cancel the previous value)
	Code table, 0

	
	
	
	Direction of cloud drift                  gr. 56DLDMDH
	

	3 02 047
	0 20 054
	
	True direction from which CL clouds are moving  DL
	Degree true, 0

	
	0 20 055
	
	True direction from which CM clouds are moving DM
	Degree true, 0

	
	0 20 056
	
	True direction from which CH clouds are moving DH
	Degree true, 0

	
	
	
	Direction and elevation of cloud    gr. 57CDaeC
	

	3 02 048
	0 05 021
	
	Bearing or azimuth                                            Da
	Degree true, 2

	
	0 07 021
	
	Elevation                                                            eC
	Degree, 2

	
	0 20 012
	
	Cloud type                                                          C
	Code table, 0

	
	0 05 021
	
	Bearing or azimuth

(set to missing to cancel the previous value)
	Degree true, 2

	
	0 07 021
	
	Elevation

(set to missing to cancel the previous value)
	Degree, 2

	
	
	
	State of ground, snow depth, ground minimum temperature
	

	3 02 037
	0 20 062
	
	State of ground (with or without snow)     E or E’
	Code table, 0

	
	0 13 013
	
	Total snow depth                                         sss
	m, 2

	
	0 12 113
	
	Ground minimum temperature (scale2), past 12 hours                                                      snTgTg
	K, 2

	3 02 043
	
	
	Basic synoptic “period” data
	

	
	
	
	Present and past weather 
	

	
	3 02 038
	0 20 003
	Present weather                                            ww
	Code table, 0

	
	
	0 04 024
	Time period in hours
	Hour, 0

	
	
	0 20 004
	Past weather (1)                                              W1
	Code table, 0

	
	
	0 20 005
	Past weather (2)                                                                      W2
	Code table, 0

	
	
	
	Sunshine data
	

	
	3 02 039
	0 04 024
	Time period in hours
	Hour, 0

	
	
	0 14 031
	Total sunshine                                             SSS
	Minute, 0

	
	
	
	Precipitation measurement
	

	
	3 02 040
	0 07 032
	Height of sensor above local ground

(for precipitation measurement)
	m,  2

	
	
	1 02 002
	Replicate next 2 descriptors 2 times
	

	
	
	0 04 024
	Time period in hours                                      tR
	Hour, 0

	
	
	0 13 011
	Total precipitation / total water equivalent of snow                                                                   RRR
	kg m-2, 1

	
	
	
	Extreme temperature data
	

	
	3 02 041
	0 07 032
	Height of sensor above local ground

(for temperature measurement)
	m, 2

	
	
	0 04 024
	Time period or displacement                          
	Hour, 0

	
	
	0 04 024
	Time period or displacement (see Notes 1 and 2)
	Hour, 0

	
	
	0 12 111
	Maximum temperature (scale 2) at height and over period specified                             snTxTxTx
	 K, 2

	
	
	0 04 024
	Time period or displacement                          
	Hour, 0

	
	
	0 04 024
	Time period or displacement (see Note 2)
	Hour, 0

	
	
	0 12 112
	Minimum temperature (scale 2) at height and over period specified                             snTnTnTn
	 K, 2

	
	
	
	Wind data
	

	
	3 02 042
	0 07 032
	Height of sensor above local ground

(for wind measurement)
	m, 2

	
	
	0 02 002
	Type of instrumentation for wind measurement  iw
	Flag table, 0

	
	
	0 08 021
	Time significance (= 2 (time averaged))
	Code table, 0

	
	
	0 04 025
	Time period  (=  - 10 minutes, or number of minutes after a significant change of wind)
	Minute, 0

	
	
	0 11 001
	Wind direction                                               dd
	Degree true, 0

	
	
	0 11 002
	Wind speed                                                    ff
	m s-1, 0

	
	
	0 08 021
	Time significance (= missing value)
	Code table, 0

	
	
	1 03 002
	Replicate next 3 descriptors 2 times
	

	
	
	0 04 025
	Time period in minutes    
	Minute, 0

	
	
	0 11 043
	Maximum wind gust direction
	Degree true, 0

	
	
	0 11 041
	Maximum wind gust speed        910fmfm, 911fxfx
	m s-1, 0

	
	0 07 032
	
	Height of sensor above local ground

(set to missing to cancel the previous value)
	m, 2

	
	
	
	Evaporation data
	

	3 02 044
	0 04 024
	
	Time period in hours
	Hour, 0

	
	0 02 004
	
	Type of instrument for evaporation or crop type for evapotranspiration                                   iE
	Code table, 0

	
	0 13 033
	
	Evaporation /evapotranspiration                EEE
	kg m-2, 1

	
	
	
	Radiation data
	

	3 02 045
	0 04 025
	
	Time period  in minutes
	Minute, 0

	
	0 14 002
	
	Long-wave radiation, integrated over period specified             553SS 4FFFF or 553SS 5FFFF
	J m-2,  -3

	
	0 14 004
	
	Short-wave radiation, integrated over period specified                                        553SS 6FFFF
	J m-2,  -3

	
	0 14 016
	
	Net radiation, integrated over period specified
                           553SS 0FFFF or 553SS 1FFFF
	J m-2,  -4

	
	0 14 028
	
	Global solar radiation (high accuracy), integrated over period specified                     553SS 2FFFF
	J m-2,  -4

	
	0 14 029
	
	Diffuse solar radiation (high accuracy), integrated over period specified                     553SS 3FFFF
	J m-2,  -4

	
	0 14 030
	
	Direct solar radiation (high accuracy), integrated over period specified                      55408 4FFFF
	J m-2,  -4

	3 02 046
	
	
	Temperature change                group 54g0sndT  
	

	
	0 04 024
	
	Time period or displacement                          
	Hour, 0

	
	0 04 024
	
	Time period or displacement (see Note 3)        
	Hour, 0    

	
	0 12 049
	
	Temperature change over period specified  sndT
	K, 0


Notes: 

1)
Within RA-IV, the maximum temperature at 1200 UTC is reported for the previous calendar day (i.e. the ending time of the period is not equal to the nominal time of the report). To construct the required time range, descriptor 004024 has to be included two times. If the period ends at the nominal time of the report, value of the second 004024 shall be set to 0.
2)        
Within RA-III, the maximum day-time temperature and the minimum night-time temperature is reported (i.e. the ending time of the period may not be equal to the nominal time of the report). To construct the required time range, descriptor 004024 has to be included two times. If the period ends at the nominal time of the report, value of the second 004024 shall be set to 0.

3)           To construct the required time range, descriptor 004024 has to be included two times.
BUFR TEMPLATE FOR  SYNOP MOBIL DATA 

BUFR template for SYNOP MOBIL is similar to the BUFR template for SYNOP.  The only difference between them is in the very first sequence descriptor; in case of representation of SYNOP MOBIL data, the station identification, time, horizontal and vertical coordinates is provided by a newly proposed sequence descriptor 3 02 092:

	3 01 092
	
	
	Mobile surface station identification, time,   horizontal and vertical coordinates
	Unit, scale

	
	0 01 011
	
	Mobile land station identifier                    D….D 
	CCITT IA5, 0

	
	0 01 003
	
	WMO Region number                                     A1
	Code table, 0

	
	0 02 001
	
	Type of station                                             (ix)
	Code table, 0

	
	3 01 011
	0 04 001
	Year    
	Year, 0

	
	
	0 04 002
	Month 
	Month, 0

	
	
	0 04 003
	Day                                                              YY
	Day, 0

	
	3 01 012
	0 04 004
	Hour                                                            GG
	Hour, 0

	
	
	0 04 005
	Minute                                                          gg
	Minute, 0

	
	3 01 021
	0 05 001
	Latitude (high accuracy)                          LaLaLa 
	Degree, 5

	
	
	0 06 001
	Longitude (high accuracy)                    LoLoLoLo
	Degree, 5

	
	0 07 030
	
	Height of station ground above mean sea level
	m, 1

	
	0 07 031
	
	Height of barometer above mean sea level
	m, 1

	
	0 33 024
	
	Station elevation quality mark                         im
	Code table, 0


The rest of the template is identical with the BUFR template for SYNOP data, including the Notes below the template for SYNOP data.
BUFR TEMPLATE FOR SHIP DATA 

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

	
	3 01 036
	0 01 011
	Ship or mobile land station identifier            D….D
	CCITT IA5, 0

	
	
	0 01 012
	Direction of motion of moving observing platform(3)                                                                                        Ds
	Degree true, 0

	
	
	0 01 013
	Speed of motion of moving observing platform(4)                                                                                                                         vs
	m s-1, 0

	
	
	0 02 001
	Type of station                                                   (ix)
	Code table, 0

	
	
	0 04 001
	Year
	Year, 0

	
	
	0 04 002
	Month
	Month, 0

	
	
	0 04 003
	Day                                                                   YY
	Day, 0

	
	
	0 04 004
	Hour                                                                 GG
	Hour, 0

	
	
	0 04 005
	Minute                                                               gg
	Minute, 0

	
	
	0 05 002
	Latitude (coarse accuracy)                          LaLaLa
	Degree,  2

	
	
	0 06 002
	Longitude (coarse accuracy)                   LoLoLoLo
	Degree, 2

	
	0 07 030
	
	Height of station platform above mean sea level
	m, 1

	
	0 07 031
	
	Height of barometer above mean sea level
	m, 1

	
	
	
	Pressure data
	

	3 02 001
	0 10 004
	
	Pressure                                                  P0P0P0P0
	Pa, –1

	
	0 10 051
	
	Pressure reduced to mean sea level            PPPP
	Pa,  –1

	
	0 10 061
	
	3-hour pressure change                                  ppp
	Pa,  –1

	
	0 10 063
	
	Characteristic of pressure tendency                    a
	Code table, 0

	3 02 054
	
	
	SHIP “instantaneous” data 
	

	
	
	
	Temperature and humidity data
	

	
	3 02 052
	0 07 032
	Height of sensor above marine deck platform

(for temperature measurement)
	m, 2

	
	
	0 07 033
	Height of sensor above water surface

(for temperature measurement)
	m, 1

	
	
	0 12 101
	Temperature/dry-bulb temperature(sc.2)      snTTT 
	K,  2

	
	
	0 12 103
	Dew-point temperature (scale 2)              snTdTdTd
	K,  2

	
	
	0 13 003
	Relative humidity
	%, 0

	
	
	
	Visibility data 
	

	
	3 02 053
	0 07 032
	Height of sensor above marine deck platform

(for visibility measurement)
	m, 2

	
	
	0 07 033
	Height of sensor above water surface

(for visibility measurement)
	m, 1

	
	
	0 20 001
	Horizontal visibility                                            VV
	m,  –1

	
	0 07 033
	
	Height of sensor above water surface

(set to missing to cancel the previous value)
	m, 1

	
	
	
	Precipitation past 24 hours
	

	
	3 02 034
	0 07 032
	Height of sensor above marine deck platform

(for precipitation measurement)
	m, 2

	
	
	0 13 023
	Total precipitation past 24 hours       R24R24R24R24
	kg m-2, 1

	
	0 07 032
	
	Height of sensor above marine deck platform

(set to missing to cancel the previous value)
	m, 2

	
	
	
	Cloud data
	

	
	3 02 004
	0 20 010
	Cloud cover (total)                                             N
	%, 0

	
	
	0 08 002
	Vertical significance
	Code table, 0

	
	
	0 20 011
	Cloud amount (of low or middle clouds)             Nh
	Code table, 0

	
	
	0 20 013
	Height of base of cloud                                      h
	m, –1

	
	
	0 20 012
	Cloud type (low clouds CL)                                 CL
	Code table, 0

	
	
	0 20 012
	Cloud type (middle clouds CM)                           CM
	Code table, 0

	
	
	0 20 012
	Cloud type (high clouds CH)                               CH
	Code table, 0

	
	1 01 000
	
	Delayed replication of 1 descriptor  
	

	
	0 31 001
	
	Delayed descriptor replication factor
	Numeric, 0

	
	3 02 005
	0 08 002
	Vertical significance
	Code table, 0

	
	
	0 20 011
	Cloud amount (Ns)                                             Ns
	Code table, 0

	
	
	0 20 012
	Cloud type (C)                                                    C
	Code table, 0

	
	
	0 20 013
	Height of base of cloud (hshs)                          hshs
	m, -1

	0 08 002
	
	
	Vertical significance   

(set to missing to cancel the previous value)
	Code table, 0

	
	
	
	Icing and ice 
	

	3 02 055
	0 20 031
	
	Ice deposit (thickness)                                    EsEs
	m, 2

	
	0 20 032
	
	Rate of ice accretion                                          Rs
	Code table, 0

	
	0 20 033
	
	Cause of ice accretion                                        Is
	Flag table, 0

	
	0 20 034
	
	Sea ice concentration                                         ci
	Code table, 0

	
	0 20 035
	
	Amount and type of ice                                       bi
	Code table, 0

	
	0 20 036
	
	Ice situation                                                         zi
	Code table, 0

	
	0 20 037
	
	Ice development                                                 Si
	Code table, 0

	
	0 20 038
	
	Bearing of ice edge                                             Di
	Degree true, 0

	3 02 057
	
	
	SHIP marine data
	

	
	
	
	Sea/water temperature
	

	
	3 02 056
	0 02 038
	Method of sea surface temperature measurement
	Code table, 0

	
	
	0 22 043
	Sea/water temperature                           ssTwTwTw
	K, 2

	
	
	
	Waves
	

	
	3 02 021
	0 22 001
	Direction of waves
	Degree true

	
	
	0 22 011
	Period of waves                                          PwaPwa
	s, 0

	
	
	0 22 021
	Height of waves                                          HwaHwa
	m, 1

	
	3 02 024
	0 22 002
	Direction of wind waves
	Degree true, 0

	
	
	0 22 012
	Period of wind waves                                    PwPw
	s, 0

	
	
	0 22 022
	Height of wind waves                                    HwHw
	m, 1

	
	
	1 01 002
	Replicate 1 descriptor 2 times
	

	
	
	3 02 023
	Swell waves (2 systems of swell)  

                                           dw1dw1, Pw1Pw1, Hw1Hw1

                                                              dw2dw2, Pw2Pw2, Hw2Hw2 
	

	3 02 060
	
	
	SHIP“period” data
	

	
	
	
	Present and past weather 
	

	
	3 02 038
	0 20 003
	Present weather                                              ww
	Code table, 0

	
	
	0 04 024
	Time period in hours
	Hour, 0

	
	
	0 20 004
	Past weather (1)                                                W1
	Code table, 0

	
	
	0 20 005
	Past weather (2)                                                                           W2
	Code table, 0

	
	
	
	Precipitation measurement 
	

	
	3 02 040
	0 07 032
	Height of sensor above marine deck platform

(for precipitation measurement)
	m, 2

	
	
	1 02 002
	Replicate next 2 descriptors 2 times
	

	
	
	0 04 024
	Time period in hours                                          tR
	Hour, 0

	
	
	0 13 011
	Total precipitation / total water equivalent of snow                                                                        RRR
	kg m-2, 1

	
	
	
	Extreme temperature data
	

	
	3 02 058
	0 07 032
	Height of sensor above marine deck platform

(for temperature measurement)
	m, 2

	
	
	0 07 033
	Height of sensor above water surface

(for temperature measurement)
	m, 1

	
	
	0 04 024
	Time period or displacement                          
	Hour, 0

	
	
	0 04 024
	Time period or displacement (see Notes 1 and 2)
	Hour, 0

	
	
	0 12 111
	Maximum temperature (scale 2) at height and over period specified                               snTxTxTx
	 K, 2

	
	
	0 04 024
	Time period or displacement                          
	Hour, 0

	
	
	
	Time period or displacement (see Note 2)
	Hour, 0

	
	
	0 12 112
	Minimum temperature (scale 2) at height and over period specified                               snTnTnTn
	 K, 2

	
	
	
	Wind data
	

	
	3 02 059
	0 07 032
	Height of sensor above marine deck platform

(for wind measurement)
	m, 2

	
	
	0 07 033
	Height of sensor above water surface

(for wind measurement)
	m, 1

	
	
	0 02 002
	Type of instrumentation for wind measurement
                                                                         iw
	Flag table, 0

	
	
	0 08 021
	Time significance (= 2 (time averaged))
	Code table, 0

	
	
	0 04 025
	Time period  (=  - 10 minutes, or number of minutes after a significant change of wind)
	Minute, 0

	
	
	0 11 001
	Wind direction                                                  dd
	Degree true, 0

	
	
	0 11 002
	Wind speed                                                       ff
	m s-1, 0

	
	
	0 08 021
	Time significance (= missing value)
	Code table, 0

	
	
	1 03 002
	Replicate next 3 descriptors 2 times
	

	
	
	0 04 025
	Time period in minutes    
	Minute, 0

	
	
	0 11 043
	Maximum wind gust direction
	Degree true, 0

	
	
	0 11 041
	Maximum wind gust speed           910fmfm, 911fxfx
	m s-1, 0


Notes: 

1)
Within RA-IV, the maximum temperature at 1200 UTC is reported for the previous calendar day (i.e. the ending time of the period is not equal to the nominal time of the report). To construct the required time range, descriptor 004024 has to be included two times. If the period ends at the nominal time of the report, value of the second 004024 shall be set to 0.

2)        
Within RA-III, the maximum day-time temperature and the minimum night-time temperature is reported (i.e. the ending time of the period may not be equal to the nominal time of the report). To construct the required time range, descriptor 004024 has to be included two times. If the period ends at the nominal time of the report, value of the second 004024 shall be set to 0.
3)           0 01 012: Means course made good (average course over the ground) during the three hours preceding the time of observation.
4)         0 01 013: Means speed made good (average speed over the ground) during the three hours preceding the time of observation.
5)          If “plain language” text is reported within Section 2, this information can be conveyed in BUFR via the use of an appropriate 205YYY field as an extra descriptor following the above basic template. 

BUFR TEMPLATE FOR SHIP DATA FROM VOS STATIONS …… 3 07 070
3 07 070  =  3 01 093  +  3 02 062   +  3 02 063

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

	
	3 01 036
	0 01 011
	Ship or mobile land station identifier          D….D
	CCITT IA5, 0

	
	
	0 01 012
	Direction of motion of moving observing platform(3)                                                                                       Ds
	Degree true, 0

	
	
	0 01 013
	Speed of motion of moving observing platform(4)                                                                                                                        vs
	m s-1, 0

	
	
	0 02 001
	Type of station                                                 (ix)
	Code table, 0

	
	
	0 04 001
	Year
	Year, 0

	
	
	0 04 002
	Month
	Month, 0

	
	
	0 04 003
	Day                                                                  YY
	Day, 0

	
	
	0 04 004
	Hour                                                                GG
	Hour, 0

	
	
	0 04 005
	Minute                                                              gg
	Minute, 0

	
	
	0 05 002
	Latitude (coarse accuracy)                        LaLaLa
	Degree,  2

	
	
	0 06 002
	Longitude (coarse accuracy)                 LoLoLoLo
	Degree, 2

	
	0 07 030
	
	Height of station platform above mean sea level
	m, 1

	
	0 07 031
	
	Height of barometer above mean sea level
	m, 1

	3 02 062
	
	
	SHIP “instantaneous” data from VOS 
	

	
	
	
	Pressure data
	

	
	3 02 001
	0 10 004
	Pressure                                                P0P0P0P0
	Pa, –1

	
	
	0 10 051
	Pressure reduced to mean sea level         PPPP
	Pa,  –1

	
	
	0 10 061
	3-hour pressure change                               ppp
	Pa,  –1

	
	
	0 10 063
	Characteristic of pressure tendency                 a
	Code table, 0

	
	
	
	Temperature and humidity data
	

	
	3 02 052
	0 07 032
	Height of sensor above marine deck platform

(for temperature measurement)
	m, 2

	
	
	0 07 033
	Height of sensor above water surface

(for temperature measurement)
	m, 1

	
	
	0 12 101
	Temperature/dry-bulb temperature(sc.2)   snTTT 
	K,  2

	
	
	0 02 039
	Method of wet-bulb temperature measurement 
	Code table, 0

	
	
	0 12 102
	Wet-bulb temperature (scale 2)            swTbTbTb
	K,  2

	
	
	0 12 103
	Dew-point temperature (scale 2)          snTdTdTd
	K,  2

	
	
	0 13 003
	Relative humidity
	%, 0

	
	
	
	Visibility data 
	

	
	3 02 053
	0 07 032
	Height of sensor above marine deck platform

(for visibility measurement)
	m, 2

	
	
	0 07 033
	Height of sensor above water surface

(for visibility measurement)
	m, 1

	
	
	0 20 001
	Horizontal visibility                                           VV
	m,  –1

	
	0 07 033
	
	Height of sensor above water surface

(set to missing to cancel the previous value)
	m, 1

	
	
	
	Precipitation past 24 hours
	

	
	1 01 000
	
	Delayed replication of 1 descriptor  
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	
	3 02 034
	0 07 032
	Height of sensor above marine deck platform

(for precipitation measurement)
	m, 2

	
	
	0 13 023
	Total precipitation past 24 hours     R24R24R24R24
	kg m-2, 1

	
	0 07 032
	
	Height of sensor above marine deck platform

(set to missing to cancel the previous value)
	m, 2

	
	
	
	Cloud data
	

	
	1 01 000
	
	Delayed replication of 1 descriptor  
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	
	3 02 004
	0 20 010
	Cloud cover (total)                                            N
	%, 0

	
	
	0 08 002
	Vertical significance
	Code table, 0

	
	
	0 20 011
	Cloud amount (of low or middle clouds)          Nh
	Code table, 0

	
	
	0 20 013
	Height of base of cloud                                     h
	m, –1

	
	
	0 20 012
	Cloud type (low clouds CL)                               CL
	Code table, 0

	
	
	0 20 012
	Cloud type (middle clouds CM)                         CM
	Code table, 0

	
	
	0 20 012
	Cloud type (high clouds CH)                             CH
	Code table, 0

	
	1 01 000
	
	Delayed replication of 1 descriptor  
	

	
	0 31 001
	
	Delayed descriptor replication factor
	Numeric, 0

	
	3 02 005
	0 08 002
	Vertical significance
	Code table, 0

	
	
	0 20 011
	Cloud amount (Ns)                                            Ns
	Code table, 0

	
	
	0 20 012
	Cloud type (C)                                                   C
	Code table, 0

	
	
	0 20 013
	Height of base of cloud (hshs)                       hshs
	m, -1

	
	0 08 002
	
	Vertical significance   

(set to missing to cancel the previous value)
	Code table, 0

	
	
	
	Icing and ice 
	

	
	1 01 000
	
	Delayed replication of 1 descriptor  
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	
	3 02 055
	0 20 031
	Ice deposit (thickness)                                  EsEs
	m, 2

	
	
	0 20 032
	Rate of ice accretion                                        Rs
	Code table, 0

	
	
	0 20 033
	Cause of ice accretion                                      Is
	Flag table, 0

	
	
	0 20 034
	Sea ice concentration                                       ci
	Code table, 0

	
	
	0 20 035
	Amount and type of ice                                     bi
	Code table, 0

	
	
	0 20 036
	Ice situation                                                       zi
	Code table, 0

	
	
	0 20 037
	Ice development                                                Si
	Code table, 0

	
	
	0 20 038
	Bearing of ice edge                                           Di
	Degree true, 0

	
	
	
	Sea/water temperature
	

	
	1 01 000
	
	Delayed replication of 1 descriptor  
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	
	3 02 056
	0 02 038
	Method of sea surface temperature measurement
	Code table, 0

	
	
	0 22 043
	Sea/water temperature                         ssTwTwTw
	K, 2

	
	
	
	Waves
	

	
	1 01 000
	
	Delayed replication of 1 descriptor  
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	
	3 02 021
	0 22 001
	Direction of waves
	Degree true, 0

	
	
	0 22 011
	Period of waves                                         PwaPwa
	s, 0

	
	
	0 22 021
	Height of waves                                        HwaHwa
	m, 1

	
	1 01 000
	
	Delayed replication of 1 descriptor  
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	
	3 02 024
	0 22 002
	Direction of wind waves
	Degree true, 0

	
	
	0 22 012
	Period of wind waves                                   PwPw
	s, 0

	
	
	0 22 022
	Height of wind waves                                  HwHw
	m, 1

	
	
	1 01 002
	Replicate 1 descriptor 2 times
	

	
	
	3 02 023
	Swell waves (2 systems of swell)  

                                        dw1dw1, Pw1Pw1, Hw1Hw1

                                                          dw2dw2, Pw2Pw2, Hw2Hw2 
	

	3 02 063
	
	
	SHIP“period” data from VOS
	

	
	
	
	Present and past weather 
	

	
	3 02 038
	0 20 003
	Present weather                                           ww
	Code table, 0

	
	
	0 04 024
	Time period in hours
	Hour, 0

	
	
	0 20 004
	Past weather (1)                                             W1
	Code table, 0

	
	
	0 20 005
	Past weather (2)                                                                     W2
	Code table, 0

	
	
	
	Precipitation measurement 
	

	
	1 01 000
	
	Delayed replication of 1 descriptor  
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	
	3 02 040
	0 07 032
	Height of sensor above marine deck platform

(for precipitation measurement)
	m, 2

	
	
	1 02 002
	Replicate next 2 descriptors 2 times
	

	
	
	0 04 024
	Time period in hours                                         tR
	Hour, 0

	
	
	0 13 011
	Total precipitation / total water equivalent of snow                                                            RRR
	kg m-2, 1

	
	
	
	Extreme temperature data
	

	
	1 01 000
	
	Delayed replication of 1 descriptor  
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	
	3 02 058
	0 07 032
	Height of sensor above marine deck platform

(for temperature measurement)
	m, 2

	
	
	0 07 033
	Height of sensor above water surface

(for temperature measurement)
	m, 1

	
	
	0 04 024
	Time period or displacement                          
	Hour, 0

	
	
	0 04 024
	Time period or displacement (see Notes 1 and 2)
	Hour, 0

	
	
	0 12 111
	Maximum temperature (scale 2) at height and over period specified                              snTxTxTx
	 K, 2

	
	
	0 04 024
	Time period or displacement                          
	Hour, 0

	
	
	
	Time period or displacement (see Note 2)
	Hour, 0

	
	
	0 12 112
	Minimum temperature (scale 2) at height and over period specified                             snTnTnTn
	 K, 2

	
	
	
	Wind data
	

	
	3 02 059
	0 07 032
	Height of sensor above marine deck platform

(for wind measurement)
	m, 2

	
	
	0 07 033
	Height of sensor above water surface

(for wind measurement)
	m, 1

	
	
	0 02 002
	Type of instrumentation for wind measurement  iw
	Flag table, 0

	
	
	0 08 021
	Time significance (= 2 (time averaged))
	Code table, 0

	
	
	0 04 025
	Time period  (=  - 10 minutes, or number of minutes after a significant change of wind)
	Minute, 0

	
	
	0 11 001
	Wind direction                                                  dd
	Degree true, 0

	
	
	0 11 002
	Wind speed                                                       ff
	m s-1, 0

	
	
	0 08 021
	Time significance (= missing value)
	Code table, 0

	
	
	1 03 000
	Delayed replication of 3 descriptors 
	

	
	
	0 31 001
	Delayed descriptor replication factor
	Numeric, 0

	
	
	0 04 025
	Time period in minutes    
	Minute, 0

	
	
	0 11 043
	Maximum wind gust direction
	Degree true, 0

	
	
	0 11 041
	Maximum wind gust speed         910fmfm, 911fxfx
	m s-1, 0


Notes: 

1)
Within RA-IV, the maximum temperature at 1200 UTC is reported for the previous calendar day (i.e. the ending time of the period is not equal to the nominal time of the report). To construct the required time range, descriptor 004024 has to be included two times. If the period ends at the nominal time of the report, value of the second 004024 shall be set to 0.

2)        
Within RA-III, the maximum day-time temperature and the minimum night-time temperature is reported (i.e. the ending time of the period may not be equal to the nominal time of the report). To construct the required time range, descriptor 004024 has to be included two times. If the period ends at the nominal time of the report, value of the second 004024 shall be set to 0.
3)          0 01 012: Means course made good (average course over the ground) during the three hours preceding the time of observation.
4)         0 01 013: Means speed made good (average speed over the ground) during the three hours preceding the time of observation.
5)          If “plain language” text is reported within Section 2, this information can be conveyed in BUFR via the use of an appropriate 205YYY field as an extra descriptor following the above basic template. 
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