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________________________________________________________________

Summary and Purpose of Document
This document presents the BUFR template which is meant for migration of FM12-Synop to TDCF in DWD and gives some explanations and continuative regulations for reporting data.

A new sequence for this purpose is proposed.

________________________________________________________________

ACTION PROPOSED

The meeting is requested to review the document and to approve

the proposed sequence for validation.
References:

[1]  Manual on Codes, WMO - No 306, Volumes I.1 and I.2.

Discussion

1. Background 

Regarding the FM12-SYNOP it is planned within DWD to finish the migration process this year.

To provide our users and customers of SYNOP data with the whole content of the existing code the recommended template TM 307086 suitable for SYNOP data in compliance with reporting practices in RA VI was extended. 
2. Representation of the DWD template and proposed new sequence descriptor 0 07 078

The sequence 0 07 078 is proposed for validation. It is assumed that it will be slightly modified during the validation process.
	3 07 086
	
	Sequence for representation of synoptic reports from a fixed land station suitable for SYNOP data for RA VI

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

	
	3 02 031
	Pressure data

	
	3 02 035
	Basic synoptic “instantaneous” data 

	
	3 02 036
	Clouds with bases below station level

	
	0 08 002
	Vertical significance 

	
	3 02 037
	State of ground, snow depth, ground minimum temperature 

	
	3 02 066
	Dangerous weather phenomena

	
	3 02 043
	Basic synoptic “period” data

	
	3 02 044
	Evaporation data

	
	1 01 002
	Replicate next descriptor 2 times

	
	3 02 045
	Radiation data (from 1 hour and/or 24 hour period)

	3 07 078
	
	Additional synoptical data

	
	0 01 023*
	Observation Sequence number

	
	*
	Additional wind data

	
	*
	Additional weather

	
	*
	Additional “instantaneous” data

	
	*
	Additional present weather

	
	*
	Visibility in different directions

	
	*
	Sea data (Observations from a coastal station)

	
	*
	Clouds

	
	*
	Additional 9SpSpspsp groups


*) not in WMO Template

The additions of DWD expands to 

	
	
	
	Sequence for representation of synoptic reports from a fixed land station suitable for SYNOP data
in DWD
	in FM12
	Unit, scale

	3 07 086
	
	
	Sequence for representation of synoptic reports from a fixed land station suitable for SYNOP data for RA VI
	
	

	Additional parameters in DWD

	3 07 078
	0 01 023
	
	Observation Sequence number
	
	Numeric, 0

	
	
	
	Additional wind data
	
	

	
	 0 04 025
	
	Time period in minutes ( =-60 )
	
	Minute, 0

	
	0 11 042
	
	Maximum wind speed (10 min mean wind)                                               
	912ff
	m s-1, 1

	
	
	
	902tt 912ff .. mandatory ff>=18
	
	

	
	1 04 000
	
	Delayed replication of 4 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 08 021
	
	Time significance (=30 time of occurrence or =17 start of phenomenon)
	
	Code table, 0

	
	0 04 025
	
	Time displacement (=-xx )
	902tt
	Minute, 0

	
	0 11 042
	
	Maximum wind speed (10 min mean wind)                                               
	912ff
	m s-1, 1

	
	0 08 021
	
	Time significance (=set to missing to cancel previous entry)
	
	Code table, 0

	
	
	
	Significant change in wind speed and/or direction
	e.g. 913ff 

904tt 913ff 
	

	
	1 12 000
	
	Delayed replication of 12 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 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 08 021
	
	Time significance (=30 time of occurrence or =17 start of phenomenon)
	
	Code table, 0

	
	0 04 025
	
	Time displacement (=-xx )
	
	Minute, 0

	
	0 11 001
	
	Wind direction                                        
	915dd
	Degreetrue, 0

	
	0 11 002
	
	Wind speed                                            
	913ff
	m s-1, 1

	
	0 08 021
	
	Time significance (=22 time of occurrence of wind shift)
	
	Code table, 0

	
	0 04 025
	
	Time displacement (=-xx )
	904tt
	Minute, 0

	
	0 11 001
	
	Wind direction                                        
	915dd
	Degreetrue, 0

	
	0 11 002
	
	Wind speed                                            
	913ff
	m s-1, 1

	
	0 08 021
	
	Time significance (=set to missing to cancel previous entry)
	
	Code table, 0

	
	 0 04 025
	
	Time displacement (=set to missing to cancel all previous time displacements )
	
	Minute, 0

	
	
	
	Additional weather
	
	

	
	1 06 000
	
	Delayed replication of 6 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	 0 04 025
	
	Time period in minutes (=-xx i.e. from)
	
	Minute, 0

	
	 0 04 025
	
	Time period in minutes (=-xx i.e. to)
	
	Minute, 0

	
	0 08 021
	
	Time significance (=30 time of occurrence or =17 start of phenomenon)
	
	Code table, 0

	
	 0 04 025
	
	Time displacement (=-xx )
	
	Minute, 0

	
	0 20 003
	
	Present weather                                  
	962ww, 963w1w1,

964ww,

965w1w1,

966ww,

967w1w1
	Code table, 0

	
	0 08 021
	
	Time significance (=set to missing to cancel previous entry)
	
	Code table, 0

	
	
	
	Additional “instantaneous” data
	
	

	
	0 04 025
	
	Time period  (=  0 minutes)
	
	Minute, 0

	
	0 02 177
	
	Method of snow depth measurement
	
	Code table, 0

	
	
	
	Additional present weather
	
	

	
	1 01 000
	
	Delayed replication of 1 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 20 003
	
	Present weather                                  
	960ww

961ww
	Code table, 0

	
	
	
	Visibility in different directions
	
	

	
	1 03 000
	
	Delayed replication of 3 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 05 021
	
	Bearing or azimuth
	981VV-988VV
	Degreetrue, 0

	
	0 20 001
	
	Horizontal visibility                                 
	VV
	m,  –1

	
	0 05 021
	
	Bearing or azimuth (=set to missing to cancel previous entry)
	981VV-988VV
	Degreetrue, 0

	
	
	
	Sea data 

(Observations from a coastal station)
	
	

	
	1 01 000
	
	Delayed replication of 1 descriptor
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	
	Numeric, 0

	
	3 02 056
	
	Sea surface temperature, method of measurement, and depth below sea surface
	
	

	
	
	0 02 038
	Method of sea/water temperature measurement
	
	Code table, 0

	
	
	0 07 063
	Depth below sea/water surface 

(for sea surface temperature measurement)
	
	m, 2

	
	
	0 22 043
	Sea/water temperature               
	222.. 
0sTwTwTw,

333 925TwTw
	K, 2

	
	
	0 07 063
	Depth below sea/water surface (set to missing to cancel the previous value)
	
	m, 2

	
	1 03 000
	
	Delayed replication of 2 descriptor
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	
	Numeric, 0

	
	0 33 041
	
	Attribute of following value
	
	Code tabel, 0

	
	0 20 058
	
	Visibility seawards from a coastal station
	980VsVs
	m,-1

	
	0 22 061
	
	State of the sea
	924SVs
	Code table, 0

	
	1 01 000
	
	Delayed replication of 1 descriptor
	
	

	
	0 31 000
	
	Short delayed descriptor replication factor
	
	Numeric, 0

	
	3 02 022
	
	Wind waves
	
	

	
	
	0 22 002
	Direction of wind waves
	
	Degreetrue, 0

	
	
	0 22 012
	Period of wind waves                        
	222.. 2PwPw
	s, 0

	
	
	0 22 022
	Height of wind waves                        
	HwHw
	m, 1

	
	1 01 000
	
	Delayed replication of 1 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	3 02 023
	
	Swell waves
	
	

	
	
	0 22 003
	Direction of swell waves
	222.. 3dw1dw1 dw2dw2
	Degreetrue, 0

	
	
	0 22 013
	Period of swell waves                        
	4Pw1Pw1, 5Pw2Pw2
	s, 0

	
	
	0 22 023
	Height of swell waves                        
	Hw1Hw1, Hw2Hw2
	m, 1

	
	
	
	Clouds 
	941CDp, 943CLDp,

 
	

	
	1 03 000
	
	Delayed replication of 3 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	0 20 054
	
	True direction from which a phenomenon or clouds are moving                                  
	Da, Dp 
	Degreetrue, 0

	
	0 20 012
	
	Cloud type (C)                                         
	941C, 943CL
	Code table, 0

	
	0 20 090
	
	Special clouds
	993CS
	Code table, 0

	
	
	
	Additional 9SpSpspsp groups 
	
	

	
	1 13 000
	
	Delayed replication of 13 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	 0 04 025
	
	Time period in minutes (=-xx i.e. from)
	
	Minute, 0

	
	 0 04 025
	
	Time period in minutes (=-xx i.e. to)
	
	Minute, 0

	
	0 08 021
	
	Time significance (=30 time of occurrence or =17 start of phenomenon)
	
	Code table, 0

	
	 0 04 025
	
	Time displacement (=-xx )
	
	Minute, 0

	
	0 05 021
	
	Bearing or azimuth
	Da, Dp 
	Degreetrue, 0

	
	0 05 021
	
	Bearing or azimuth 

(different directions span a sector)  
	Da, Dp 
	Degreetrue, 0

	
	0 20 054
	
	True direction from which a phenomenon or clouds are moving                                  
	Da, Dp 
	Degreetrue, 0

	
	0 20 024
	
	Intensity of phenomena 

(1= Light, 2 = Moderate, 3 = Heavy, 4 = Violent, 5 = Severe)
	
	Code table, 0

	
	0 20 025
	
	Obscuration                 
	
	Flag table, 0

	
	0 20 026
	
	Character of obscuration 
	
	Code table, 0

	
	0 20 027
	
	Phenomenon occurrence 
	
	Flag table, 0

	
	0 20 063
	
	Special phenomena

"to be developed"
	
	Code table, 0

	
	0 08 021
	
	Time significance (=set to missing to cancel previous entry)
	
	Code table, 0


3. Explanations and Regulations

The structure of the template with regard to the different time data based on the BUFR regulations.
94.5.3.4 "The consecutive occurrence of two identical element descriptors or identical sets of element descriptors from classes 04 to 07 inclusive shall demote a range of values bounded by the corresponding element values. This enables the definition of layers and simple time periods."
94.5.3.5 "The definition of line, areas, volumes and more complex time attributes shall be accomplished using descriptors from class 04 to 07 in association with suitable descriptors from class 08."
94.5.3.6 "The consecutive occurrence of two or more non-identical element descriptors from classes 04 to 07 inclusive shall infer that all such elements remain in effect until redefined, unless such elements define an increment."

E.g. for the purpose of a "significant change in wind speed and/or direction" the following sequence of descriptors was prepared:
	
	
	
	Significant change in wind speed and/or direction
	e.g. 913ff 

904tt 913ff 
	

	
	1 12 000
	
	Delayed replication of 12 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 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 08 021
	
	Time significance (=30 time of occurrence or =17 start of phenomenon)
	
	Code table, 0

	
	0 04 025
	
	Time displacement (=-xx )
	
	Minute, 0

	
	0 11 001
	
	Wind direction                                        
	915dd
	Degreetrue, 0

	
	0 11 002
	
	Wind speed                                            
	913ff
	m s-1, 1

	
	0 08 021
	
	Time significance (=22 time of occurrence of wind shift)
	
	Code table, 0

	
	0 04 025
	
	Time displacement (=-xx )
	904tt
	Minute, 0

	
	0 11 001
	
	Wind direction                                        
	915dd
	Degreetrue, 0

	
	0 11 002
	
	Wind speed                                            
	913ff
	m s-1, 1

	
	0 08 021
	
	Time significance (=set to missing to cancel previous entry)
	
	Code table, 0

	
	 0 04 025
	
	Time displacement (=set to missing to cancel all previous time displacements )
	
	Minute, 0


The first "time period (or displacement)" is set to -10 minutes and has the significance of "time averaged". This means that all following values are 10 minute mean values.
The second "time (period or) displacement" has the significance of e.g. "start of phenomenon". This means that all following values have the additional information of the time of commencement.

Due to the different specified time significance the second "time period or displacement" does not redefined the time period specified for the calculation of average. 
The third "time (period or) displacement" has the significance of "time of occurrence of wind shift" to determine the time of a significant change. This means that all following values have the additional information of the time of occurrence of wind shift.
Afterwards both the "time significance" and the "time (period or) displacement" is set to missing to cancel all previous time periods or displacements.

Similar is valid for the following sequence: 
This sequence is meant for various 9SpSpspsp groups in diverse order and combination. 

	 
	
	
	Additional 9SpSpspsp groups 
	
	

	
	1 13 000
	
	Delayed replication of 13 descriptor
	
	

	
	0 31 001
	
	Delayed descriptor replication factor
	
	Numeric, 0

	
	 0 04 025
	
	Time period in minutes (=-xx i.e. from)
	
	Minute, 0

	
	 0 04 025
	
	Time period in minutes (=-xx i.e. to)
	
	Minute, 0

	
	0 08 021
	
	Time significance (=30 time of occurrence or =17 start of phenomenon)
	
	Code table, 0

	
	 0 04 025
	
	Time displacement (=-xx )
	
	Minute, 0

	
	0 05 021
	
	Bearing or azimuth
	Da, Dp 
	Degreetrue, 0

	
	0 05 021
	
	Bearing or azimuth 

(different directions span a sector)  
	Da, Dp 
	Degreetrue, 0

	
	0 20 054
	
	True direction from which a phenomenon or clouds are moving                                  
	Da, Dp 
	Degreetrue, 0

	
	0 20 024
	
	Intensity of phenomena 

(1= Light, 2 = Moderate, 3 = Heavy, 4 = Violent, 5 = Severe)
	
	Code table, 0

	
	0 20 025
	
	Obscuration                 
	
	Flag table, 0

	
	0 20 026
	
	Character of obscuration 
	
	Code table, 0

	
	0 20 027
	
	Phenomenon occurrence 
	
	Flag table, 0

	
	0 20 063
	
	Special phenomena

"to be developed"
	
	Code table, 0

	
	0 08 021
	
	Time significance (=set to missing to cancel previous entry)
	
	Code table, 0


Within the replication the first two descriptors "Time period (or displacement)" define a period or if set to missing cancel previous defined periods.

With "Time significance" set to an appropriate value and "Time (period or) displacement" it is possible to specify the time of commencement, occurrence or ending.

This does not redefine the specified period.
The next two descriptors "Bearing or azimuth" define a sector or if set to missing cancel previous defined sectors. Sometimes the information about a sector is needed if no specific direction of a phenomenon is applicable.
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