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________________________________________________________________

Summary and Purpose of Document
The document contains a proposal for coverage of regional reporting practices in BUFR templates for SYNOP, PILOT and TEMP data.

________________________________________________________________

ACTION PROPOSED
The meeting is invited to consider the content of this document for implementation within the planned activities of CT MTDCF. 

References:

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

[2] Manual on Codes, WMO-No. 306, Volume II.

[3] Final Report, ET DR&C, Kuala Lumpur, 21 – 26  June 2004

1. Background 

The BUFR template for SYNOP data presented in Final Report of the ET DR&C meeting (Kuala Lumpur, Malaysia, 21-26 June 2004) provides facilities for representation of SYNOP data as described in the international part of Manual on Codes, WMO-No. 306, Volume I.1. Successful migration to Table Driven Code Forms will require, however, also the coverage of regional reporting practices that are published in Manual on Codes, WMO-No. 306, Volume II. This task is proposed to be solved by supplementing the existing global template for SYNOP data by relevant additions, reflecting the reporting practices in the particular Regional Association (RA).  

Coverage of regional reporting practices in BUFR templates for PILOT and TEMP data is discussed in paragraph 5 and 6 of this document.
2.  List of SYNOP (Section 3) groups to be expressed in the regional templates for SYNOP data 
RA I

-  group 0TgTgRcRt (ground minimum temperature of the preceding night; character and intensity of

    precipitation; time of beginning or end of precipitation), 

-  groups 80000  0LnLcLdLg  1sLdLDLve (locust control related observation).

RA II

-  group 0EsnT’gT’g (state of ground, ground  temperature at the time of observation);

-  group 3EsnTgTg (ground minimum temperature of the preceding night).

RA III

-  group 3EsnTgTg (ground minimum temperature of the preceding night).

RA IV

-  group 0Cs DLDMDH (state of sky in tropics, direction of cloud drift)

-  additional groups: “TORNADO”, “ONE-MINUTE MAXIMUM ... KNOTS AT ... UTC”, etc.

RA VI

-  group 96119 (tornado cloud (destructive)),

-  group 919MWDa (type of water spout, tornado, whirlwind, dustdevils and direction from which they 

   approach the station),

-  group 918sqDp (type of squall and direction from which it approaches the station),

-  groups 9298S’8 and 9299S’8 (drifting and blowing snow), 

-  group 932RR (maximum diameter of hailstones),

-  groups 934RR, 935RR, 936RR and 937RR (diameter of frozen deposit).     

3. Proposal for new descriptors, code tables and additions to existing tables

3.1 Proposed new descriptors:  

	F  X    Y
	Element name
	BUFR
	CREX

	0 12 121
	Ground minimum temperature
	K
	2
	0
	16
	oC
	2
	4

	0 12 122
	Ground minimum temperature of the preceding night               
	K
	2
	0
	16
	oC
	2
	4

	0 13 056
	Character and intensity of

precipitation
	Code table
	0
	0
	4
	Code table
	0
	2

	0 13 057
	Time of beginning or end of precipitation
	Code table
	0
	0
	4
	Code table
	0
	2

	0 20 028
	Evolution of drift of snow
	Code table
	0
	0
	4
	Code table
	0
	2

	0 20 055
	State of sky in tropics
	Code table
	0
	0
	4
	Code table
	0
	2

	0 20 066
	Maximum diameter of hailstones
	m
	3
	0
	8
	m
	3
	3

	0 20 067
	Diameter of deposit
	m
	3
	0
	9
	m
	3
	3

	0 20 101
	Locust (acridian) name
	Code table
	0
	0
	4
	Code table
	0
	2

	0 20 102
	Locust (maturity) color
	Code table
	0
	0
	4
	Code table
	0
	2

	0 20 103
	Stage of development of locusts
	Code table
	0
	0
	4
	Code table
	0
	2

	0 20 104
	Organization state of swarm or band of locusts
	Code table
	0
	0
	4
	Code table
	0
	2

	0 20 105
	Size of swarm or band of locusts and duration of passage of swarm
	Code table
	0
	0
	4
	Code table
	0
	2

	0 20 106
	Locust population density
	Code table
	0
	0
	4
	Code table
	0
	2

	0 20 107
	Direction of movements of locust swarm
	Code table
	0
	0
	4
	Code table
	0
	2

	0 20 108
	Extent of vegetation
	Code table
	0
	0
	4
	Code table
	0
	2


Moreover, it is proposed to rename descriptor 0 20 054 “True direction from which clouds are moving” to read “True direction from which a phenomenon or clouds are moving” to allow its usage for data representation of groups 919MWDa (type of water spout, tornado, whirlwind, dustdevils and direction from which they approach the station) and 918sqDp (type of squall and direction from which it approaches the station).

3.2 Proposed new Code tables:                                                                                     
	
	
	Manual on Codes, WMO-No.306, Vol. II

	0 13 056  -
	Character and intensity of precipitation
	Code table 167

	0 13 057  -
	Time of beginning or end of precipitation
	Code table 168

	0 20 055  -
	State of sky in tropics
	Code table 430

	0 20 101  -
	Locust (acridian) name
	Code table 162

	0 20 102  -
	Locust (maturity) color
	Code table 159

	0 20 103  -
	Stage of development of locusts
	Code table 160

	0 20 104  -
	Organization state of swarm or band of locusts
	Code table 161

	0 20 105  -
	Size of swarm or band of locusts and duration 

of passage of swarm
	Code table 173

	0 20 106  -
	Locust population density
	Code table 139 

	0 20 107  -
	Direction of movements of locust swarm
	Code table 140

	0 20 108  -
	Extent of vegetation
	Code table 182


The existing extent of the above listed Code tables from Manual on Codes, WMO-No. 306, Volume II, is to be supplemented by code figures 10-14 Reserved and by code figure15 Missing value. 

Code Table 0 20 028 is proposed to express code figures for S’8  (Code table 3776, Manual on Codes, WMO-No. 306, Volume I.1).

	
	                 0 20 028

Evolution of drift of snow  

	Code figure
	

	0
	Drift snow ended before the hour of observation

	1
	Intensity diminishing

	2
	No change

	3
	Intensity increasing

	4
	Continues, apart from interruption lasting less than 30 minutes 

	5
	General drift snow has become drift snow near the ground

	6
	Drift snow near the ground has become general drift snow 

	7
	Drift snow has started again after an interruption of more than 30 minutes

	8 -14
	Reserved

	15
	Missing value


3.3 Proposed additions to the existing Flag tables:   

	Bit No.
	                   0 20 023

Other weather phenomena

	12
	Water-spout

	Bit No.
	                   0 20 027

Phenomenon occurrence

	6
	Below station level

	Bit No.
	                   0 08 042

Extended vertical sounding significance

	14
	Mandatory regional level


4. Proposal for regional templates for SYNOP data 

The global BUFR template for SYNOP data, shown in document CT MDCF/Doc. 5.1(1), may be expressed concisely as follows:

	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

	3 02 047
	
	Direction of cloud drift                  

	0 08 002
	
	Vertical significance (= missing to cancel the previous value)

	3 02 048
	
	Direction and elevation of cloud                

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

	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 02 046
	
	Temperature change                                         


RA I template for SYNOP data:
	3 01 090
	
	Fixed surface station identification, time, horizontal and vertical coordinates
	Unit, scale

	3 02 031
	
	Pressure data
	

	3 02 035
	
	Basic synoptic “instantaneous” data 
	

	3 02 036
	
	Clouds with bases below station level
	

	3 02 047
	
	Direction of cloud drift                  
	

	0 08 002
	
	Vertical significance (= missing to cancel the previous value)
	Code table, 0

	3 02 048
	
	Direction and elevation of cloud    
	

	3 02 037
	
	State of ground, snow depth, ground minimum temperature (past 12 hours)
	

	0 12 122
	
	Ground minimum temperature of the preceding night                                                                                        snTgTg
	K, 2

	0 13 056
	
	Character and intensity of precipitation                     Rc        
	Code table, 0

	0 13 057
	
	Time of beginning or end of precipitation                  Rt      
	Code table, 0

	0 20 101
	
	Locust (acridian) name                                                  Ln
	Code table, 0

	0 20 102
	
	Locust (maturity) color                                                   Lc
	Code table, 0

	0 20 103
	
	Stage of development of locusts                                  Ld
	Code table, 0

	0 20 104
	
	Organization state of swarm or band of locusts         Lg
	Code table, 0

	0 20 105
	
	Size of swarm or band of locusts and duration of passage of swarm                                                            sL
	Code table, 0

	0 20 106
	
	Locust population density                                              dL
	Code table, 0

	0 20 107
	
	Direction of movements of locust swarm                     DL
	Code table, 0

	0 20 108
	
	Extent of vegetation                                                         ve
	Code table, 0

	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 02 046
	
	Temperature change                   
	


RA II template for SYNOP data:

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

	3 02 031
	
	Pressure data
	

	3 02 035
	
	Basic synoptic “instantaneous” data 
	

	3 02 036
	
	Clouds with bases below station level
	

	3 02 047
	
	Direction of cloud drift                  
	

	0 08 002
	
	Vertical significance (= missing to cancel the previous value)
	Code table, 0

	3 02 048
	
	Direction and elevation of cloud    
	

	3 02 037
	
	State of ground, snow depth, ground minimum temperature (past 12 hours)
	

	0 12 121
	
	Ground minimum temperature (at the time of observation)                                                                                  snT’gT’g
	K, 2

	0 12 122
	
	Ground minimum temperature of the preceding night                                                                                        snTgTg
	K, 2

	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 02 046
	
	Temperature change                   
	


RA III template for SYNOP data:

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

	3 02 031
	
	Pressure data
	

	3 02 035
	
	Basic synoptic “instantaneous” data 
	

	3 02 036
	
	Clouds with bases below station level
	

	3 02 047
	
	Direction of cloud drift                  
	

	0 08 002
	
	Vertical significance (= missing to cancel the previous value)
	Code table, 0

	3 02 048
	
	Direction and elevation of cloud    
	

	3 02 037
	
	State of ground, snow depth, ground minimum temperature (past 12 hours)
	

	0 12 122
	
	Ground minimum temperature of the preceding night                                                                                        snTgTg
	K, 2

	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 02 046
	
	Temperature change                   
	


RA IV template for SYNOP data:

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

	3 02 031
	
	Pressure data
	

	3 02 035
	
	Basic synoptic “instantaneous” data 
	

	3 02 036
	
	Clouds with bases below station level
	

	0 20 055
	
	State of sky in tropics                                                 CS
	Code table, 0

	3 02 047
	
	Direction of cloud drift                  
	

	0 08 002
	
	Vertical significance (= missing to cancel the previous value)
	Code table, 0

	3 02 048
	
	Direction and elevation of cloud    
	

	3 02 037
	
	State of ground, snow depth, ground minimum temperature (past 12 hours)
	

	2 05 YYY
	
	Additional information of YYY characters
	CCITT IA5, 0

	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 02 046
	
	Temperature change                   
	


RA V template for SYNOP data:

No regional practices are indicated in Manual on Codes, WMO-No. 306, Volume II. Thus the RA V template is identical with the global BUFR template for SYNOP data, shown in the Annex to this document.
RA VI template for SYNOP data:

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

	3 02 031
	
	Pressure data
	

	3 02 035
	
	Basic synoptic “instantaneous” data 
	

	3 02 036
	
	Clouds with bases below station level
	

	3 02 047
	
	Direction of cloud drift  (not used in RAVI)
	

	0 08 002
	
	Vertical significance (= missing to cancel the previous value)
	

	3 02 048
	
	Direction and elevation of cloud (not used in RAVI)               
	

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

	3 02 066
	
	Dangerous weather phenomena 
	

	
	
	Groups 919MWDa and 96119 in SYNOP
	

	
	0 20 023
	Other weather phenomena                                          MW
(1= Dust/sand whirl, 9= Funnel clouds not touching surface, 10 = Funnel clouds touching surface, 12 = Water-spout)
	Flag table, 0

	
	0 20 024
	Intensity of phenomena 

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

	
	0 20 027
	Phenomenon occurrence 

(1=At time of observation, 3=In time period for past weather) 
	Flag table, 0

	
	0 20 054
	True direction from which a phenomenon or clouds are moving                                                                             Da
	Degree true, 0

	
	
	Group 918sqDp in SYNOP
	

	
	0 20 023
	Other weather phenomena (2 = Squalls)                       sq
	Flag table, 0

	
	0 20 027
	Phenomenon occurrence 

(1=At time of observation, 3=In time period for past weather) 
	Flag table, 0

	
	0 20 054
	True direction from which a phenomenon or clouds are moving                                                                              Dp
	Degree true, 0

	
	
	Group 929S8S’8 in SYNOP 
	

	
	0 20 025
	Obscuration (13 = Snow)                    
	Flag table, 0

	
	0 20 026
	Character of obscuration (5= Low drifting, 6= Blowing)  S8 
	Code table, 0

	
	0 20 027
	Phenomenon occurrence 

(1=At time of observation, 3=In time period for past weather) 
	Flag table, 0

	
	0 20 028
	Evolution of drift of snow                                                S’8
	Code table, 0

	
	
	Group 932RR 
	

	
	0 20 066
	Maximum diameter of hailstones                                  RR
	m, 3

	
	0 20 027
	Phenomenon occurrence 

(1=At time of observation, 3=In time period for past weather) 
	Flag table, 0

	
	
	Groups 934RR- 937RR in SYNOP
	

	
	0 20 021
	Type of precipitation (15=Glaze, 16=Rime, 20=Wet snow)
	Flag table, 0

	
	0 20 027
	Phenomenon occurrence 

(1=At time of observation, 3=In time period for past weather) 
	Flag table, 0

	
	0 20 067
	Diameter of deposit                                                     RR
	m, 3

	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 02 046
	
	Temperature change (not used in RAVI)                                 
	


Note:

Groups 56DLDMDH,  57CDaeC and 54g0sndT are not used in RA VI and therefore the corresponding sequence descriptors 3 02 047, 3 02 048 and 3 02 046 might be deleted from the RA VI regional template for SYNOP data. 

5. Coverage of regional coding procedures in BUFR templates for PILOT type data    
Regional coding procedures for PILOT and PILOT SHIP require reporting wind data at additional levels as specified by the regional regulations in Manual on Codes, WMO-No. 306, Volume II. The current BUFR templates for PILOT and PILOT SHIP data (see Doc. 5.1(1)) are capable to accommodate data at these additional levels, i.e. no modification of these templates is needed.  These levels can be identified by a new entry (bit No. 14 = Mandatory regional level) in 0 08 042 - Extended vertical sounding significance as proposed in paragraph 3.3.  

6. Coverage of regional coding procedures in BUFR template for TEMP and TEMP SHIP data    
If reporting of P,T,U or wind data at additional levels is required by Regional coding procedures for TEMP and TEMP SHIP data, the current BUFR template for TEMP, TEMP SHIP and TEMP MOBIL data (see Doc. 5.1(1)) can be used without any modification. 

RA IV Regional coding procedures, however, require data representation of additional information that is specified in Manual on Codes, WMO-No. 306, Volume II, by supplementary groups 101AdfAdf (code table 421 for AdfAdf – Form of additional data reported).

RA IV template for TEMP and TEMP SHIP data:

Sequence for representation of TEMP, TEMP SHIP and TEMP MOBIL observation type data on global scale is defined by 3 09 052. It is proposed to add the following entries to allow representation of data in the groups 101AdfAdf. Some further additions may be needed, e.g. for stability index.
	3 09 052
	
	Sequence for representation of TEMP, TEMP SHIP and TEMP MOBIL observation type data
	

	
	
	to be supplemented by
	

	
	
	Reason for no report or incomplete report
	

	0 35 035
	
	Reason for termination
	Code table, 0

	
	
	Doubtful data
	

	1 09 000
	
	Delayed replication of 9 descriptors 
	

	0 31 001
	
	Delayed descriptor replication factor
	Numeric

	0 04 086
	
	Long time period or displacement (since launch time)
	Second

	0 08 042
	
	Extended vertical sounding significance
	Flag table

	0 07 004
	
	Pressure 
	Pa, scale –1

	0 05 015
	
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	0 06 015
	
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

	2 04 001
	
	Add associated field of 1 bit in length
	

	0 31 021
	
	Associated field significance = 1 (indicator of quality) 
	Code table, 0

	
	
	Associated field set to 1 (suspect or bad) 
	

	0 10 009
	
	Geopotential height 
	gpm

	2 04 000
	
	Cancel Add associated field
	

	1 09 000
	
	Delayed replication of 9 descriptors 
	

	0 31 001
	
	Delayed descriptor replication factor
	Numeric

	0 04 086
	
	Long time period or displacement (since launch time)
	Second

	0 08 042
	
	Extended vertical sounding significance
	Flag table

	0 07 004
	
	Pressure 
	Pa, scale –1

	0 05 015
	
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	0 06 015
	
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

	2 04 001
	
	Add associated field of 1 bit in length
	

	0 31 021
	
	Associated field significance = 1 (indicator of quality) 
	Code table, 0

	
	
	Associated field set to 1 (suspect or bad) 
	

	0 12 101
	
	Temperature/dry-bulb temperature (scale 2) 
	K, scale 2

	2 04 000
	
	Cancel Add associated field
	

	
	
	Corrected data
	

	1 04 000
	
	Delayed replication of 4 descriptors 
	

	0 31 001
	
	Delayed descriptor replication factor
	Numeric

	2 04 001
	
	Add associated field of 1 bit in length
	

	0 31 021
	
	Associated field significance = 21 (indicator of correction) 
	Code table, 0

	3 03 054
	
	Temperature, dew-point, wind at a pressure level with

 radiosonde position
	

	2 04 000
	
	Cancel Add associated field
	


7. Conclusions  
It is proposed to supplement the existing global templates for SYNOP and TEMP data by relevant additions, reflecting the reporting practices in the particular region. Regional coding procedures related to the other TAC do not require any additions to the BUFR templates that are shown in Doc. 5.1(1). 

The proposed templates and new descriptors will be presented also at the Meeting of ET DR&C that will be held in Muscat, Oman, 5 – 8 December 2005. Validation of these regional templates might be done in cooperation with the Working Groups on Planning and Implementation of WWW in RAs. 
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