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________________________________________________________________

Summary and Purpose of Document
The document contains a proposal for new BUFR/CREX descriptors, and editorial changes to some already exiting descriptors, as a result of the validation of BUFR templates for TEMP and SYNOP data. 


________________________________________________________________

ACTION PROPOSED
The meeting is invited to examine the proposal and recommend the new descriptors either for further validation or for submitting to the CBS-XIII.
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1. Background 
The meeting of Expert Team on Data Representation and Codes that was held in Arusha, Tanzania, in February 2003, agreed that BUFR templates for PILOT and TEMP data would contain time increments in seconds and also latitude and longitude increments of high accuracy to express the radiosonde drift from the launch site. In February 2004, the Czech Hydrometeorological Institute (CHMI) started to produce BUFR messages containing TEMP data including the time and position identification of the radiosonde at each individual level. During the following e-mail discussion, some changes were suggested by the ET DR&C Members, including the author. Proposal for either new descriptors or modification of existing descriptors is included in this document. The changes in the templates for TEMP and PILOT data are presented in another document under the agenda item 6.1 (Doc. 6.1(1)).       

The most significant point in the e-mail exchange was rose by Mr Jeffrey Ator of NCEP who expressed his discomfort with the usage of increments as offsets from time of launch and site of launch, respectively. After extensive discussion, the Team agreed that an increment should be used for reporting the offset from the currently valid time or position, regardless of whether the increment is a constant or a variable. It has been also agreed that data representation of an offset from the initial time or position requires usage of a displacement that (1) does not redefine the initial time or position and that (2) is not to be used in a cumulative fashion.  It was noted, however, that several already used sequence descriptors had been created in contrary to these recently agreed upon principles.     

Regarding the template for SYNOP data, its two year validation has resulted into some modification to the form of the template that was agreed on at the ET DR&C session in Prague. 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 not being represented in the current version of the template (groups 54g0sndT, 56DLDMDH, 57CDaeC, 58p24p24p24 and 59p24p24p24 of SYNOP Section 3). This document contains a proposal for new descriptors for data representation of these SYNOP data. The new version of the template for SYNOP data is presented under the agenda item 6.1.     

2. Proposals related to vertical sounding data  

2.1. Vertical sounding significance 0 08 001

It is proposed to modify bit No. 5 in flag table 0 08 001 (Vertical sounding significance) to read:

5      Significant level, temperature and/or relative humidity 

to identify levels reported in Section 5 of part B and D of TEMP messages. It is proposed to treat this modification as an editorial change.

2.2. Extended vertical sounding significance 0 08 042

A new descriptor is proposed to identify vertical sounding significance in a more detailed way than the existing 0 08 001 is able to do, in particular to make a difference between levels significant with respect to temperature and levels significant with respect to relative humidity and to identify layers of missing data.  

	F  X    Y
	Element name
	BUFR
	CREX

	0 08 042
	Extended vertical sounding significance
	Flag table
	0
	0
	18
	Flag table
	0
	6


0 08 042   Extended vertical sounding significance

	Bit No.
	

	1
	Surface

	2
	Standard level

	3
	Tropopause level

	4
	Maximum wind level

	5
	Significant temperature level 

	6
	Significant humidity level

	7
	Significant wind level

	8
	Beginning of missing temperature data

	9
	End of missing temperature data

	10
	Beginning of missing humidity data

	11
	End of missing humidity data

	12
	Beginning of missing wind data

	13
	End of missing wind data

	14-17
	Reserved

	All 18
	Missing value


2.3. New displacement descriptors

As the Team has agreed that an offset from the initial time or position should be expressed using a displacement descriptor in BUFR templates, new descriptors are needed for data representation of the time offset from the launch time and of the radiosonde drift from the launch site (of high accuracy). For consistency, however, corresponding entries of coarse accuracy are also proposed. 
	F  X    Y
	Element name
	BUFR
	CREX

	0 04 086
	Long time period or displacement
	Second
	0
	-8192
	15
	Second
	0
	5

	0 05 015
	Latitude displacement  (high accuracy)
	Degree
	5
	-9000000
	25
	Degree
	5
	7

	0 05 016
	Latitude displacement  (coarse accuracy)
	Degree
	2
	-9000
	15
	Degree
	2
	4

	0 06 015
	Longitude displacement  (high accuracy)
	Degree
	5
	-18000000
	26
	Degree
	5
	8

	0 06 016
	Longitude displacement  (coarse accuracy)
	Degree
	2
	-18000
	16
	Degree
	2
	5


In addition, it is proposed to delete the descriptor 0 04 018 (Long time increment) from the list of “preoperational entries” as it is not needed anymore.  
3. Proposals related to ozone vertical sounding data  

3.1. Editorial change to existing sequence descriptor 3 09 030 (and D 09 030) 

As it has been mentioned above, some already used sequence descriptors had been created in contrary to the recently agreed upon principles for usage of increment and displacement descriptors. In descriptor 3 09 030 (and D 09 030), time increment 0 04 015 is currently used to express the time offset from the launch time. It is proposed to delete “since launch time” in the text included at the 0 04 015. If descriptor 3 09 030 (and D 09 030) is used, the time offset from a level to the next level should be reported for 0 04 015 (B 04 015) from now on. 

The same modification is proposed in sequence descriptors D 09 040, D 09 041, D 09 042, D 09 043 and D 09 044, as D 09 030 is included in all of them.

3.2. A new sequence descriptor 3 09 031 (and D 09 031) 
To be able to oblige the current practice of reporting the time offset from the launch time in the ozone sounding messages, a new sequence descriptor 3 09 031 (and D 09 031) is needed:

	
	
	
	
	
	
	(Ozone sonde flight data)

	3
	09
	031
	0
	15
	004
	Ozone sounding correction factor

	
	
	
	0
	15
	005
	Ozone p

	
	
	
	1
	04
	000
	Delayed replication of 4 descriptors

	
	
	
	0
	31
	001
	Replication factor

	
	
	
	0
	04
	025
	Time displacement since launch time in minutes

	
	
	
	0
	08
	006
	Ozone vertical sounding significance

	
	
	
	0
	07
	004
	Pressure

	
	
	
	0
	15
	003
	Measured ozone partial pressure


3.3. New sequence descriptors D 09 045 ... D 09 049 

The existing descriptors D 09 040, D 09 041, D 09 042, D 09 043 and D 09 044 may be used for data representation of ozone sounding data in which the time offset from a level to the next level  is reported for B 04 015. To report the time offset from the launch time in the ozone vertical sounding messages, a new set of descriptors D 09 045, D 09 046, D 09 047, D 09 048 and D 09 049 is to be proposed in which D 09 031 would be included instead of D 09 030; otherwise these descriptors would be identical with D 09 040, D 09 041, D 09 042, D 09 043 and D 09 044, respectively. Consequently, several modifications would be needed in the WMO documentation as well as in the messages produced by CMC.

4. Proposal related to tide gauge data  

4.1. Modification or deprecation of sequence descriptors D 06 020 and D 06 024 

It has been noted that B 04 075 (short time period or displacement) is currently used in sequence descriptors D 06 020 and D 06 024 to redefine the initial time of observation, which is inconsistent with the recent interpretation of the BUFR/CREX regulations. B 04 065 (short time increment) should be used for this purpose. As corresponding modification is probably not acceptable, it is proposed to deprecate D 06 020 and D 06 024 and to introduce two new sequence descriptors (e.g. D 06 019 and D 06 025) which would be identical with D 06 020 and D 06 024, only B 04 075 would be replaced by B 04 065. Modification of the “Tide Gauge Data Example” displayed in the Manual on Codes is required in any case.  

5. Proposals related to SYNOP (and other surface observation) data  

5.1. Addition of a Note under Class 7 

In current BUFR templates for surface observation data, some meteorological elements are preceded by 0 07 032 (Height above local ground (or deck of marine platform)) and/or 0 07 033 (Height above water surface), whereas other elements do not require this specification. At the border between those two categories of data, 0 07 032 and/or 0 07 033 is set to a missing value to cancel the previous value of 0 07 032 and 0 07 033, respectively. This may be required also for other Class 7 entries (e.g. 0 07 021 or 0 07 064). To make this procedure fully legitimate, it is proposed to add the following note under Class 7:

If appropriate, a previously defined value of a vertical coordinate may be cancelled by reporting a missing value for the vertical coordinate.  

An analogical note may be added also under Class 5 and Class 6 for horizontal coordinates.  

The above written proposals might be, however, considered somewhat redundant: If an element “remains in effect until superseded by redefinition” then a missing value more or less by itself performs the cancellation of the previously defined value of this element. From this point of view Note (2) under Class 8 is redundant as well as the proposed notes under Class 5, 6 and 7. 

5.2. New descriptors needed for data representation of SYNOP data

The current version of the template for SYNOP data does not provide facilities for reporting all groups of SYNOP Section 3 described in the international part of Manual on Codes (groups 54g0sndT, 56DLDMDH, 57CDaeC, 58p24p24p24 and 59p24p24p24). BUFR/CREX descriptors are available only for some of these elements. Therefore, the following entries are proposed (0 12 049 for data representation of sndT, 0 20 054 for DL, 0 20 055 for DM and 0 20 056 for DH):  

	F  X    Y
	Element name
	BUFR
	CREX

	0 12 049
	Temperature change over period specified
	K
	0
	-30
	6
	oC
	0
	2

	0 20 054
	True direction from which low clouds are moving
	Degree true
	0
	0
	9
	Degree true
	0
	3

	0 20 055
	True direction from which middle clouds are moving
	Degree true
	0
	0
	9
	Degree true
	0
	3

	0 20 056
	True direction from which high clouds are moving
	Degree true
	0
	0
	9
	Degree true
	0
	3


6. Proposal related to radar data  

6.1. Editorial change to existing sequence descriptor 3 13 043 

For BUFR messages containing TEMP data, a new BUFR encoder/decoder was written in CHMI. Part of this software is a checking system which discovered an error in the sequence descriptor 3 13 043. After being corrected, this descriptor would read:

	
	
	
	
	
	
	(Run-length encoded picture data for Pixel value (4 bits), regular grid)

	3
	13
	043
	0
	06
	002
	First longitude location minus one increment

	
	
	
	0
	05
	002
	First latitude location minus one increment

	
	
	
	0
	05
	012
	Latitude increment

	
	
	
	1
	12
	000
	Delayed replication of 12 descriptors

	
	
	
	0
	31
	001
	Replication factor

	
	
	
	1
	10
	000
	Delayed replication of  10 descriptors

	
	
	
	0
	31
	001
	Replication factor

	
	
	
	1
	04
	000
	Delayed replication of 4 descriptors

	
	
	
	0
	31
	001
	Replication factor

	
	
	
	0
	06
	012
	Longitude increment

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor

	
	
	
	0
	31
	011
	Repetition factor

	
	
	
	0
	30
	001
	Pixel value (4 bits)

	
	
	
	0
	06
	012
	Longitude increment

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor

	
	
	
	0
	31
	001
	Replication factor

	
	
	
	0
	30
	001
	Pixel value (4 bits)
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