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________________________________________________________________

Summary and Purpose of Document
The document contains a proposal for modification of data widths and reference values of descriptors for representation of radiation data  and Notes (1) and (2) under Class 14 to be introduced 
in Version 14 of WMO FM 94 BUFR tables.

________________________________________________________________

ACTION PROPOSED
The meeting is invited to discuss the content of this document
and recommend the proposed modification.

Reference:

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

 [2]  http://www.wmo.ch/pages/prog/www/WMOCodes/OperationalCodes.html

1. Background 
a) Insufficient range of values
In the spring of 2007, Ms Sibylle Krebber, Mr. Hans-Christoph Vollbrecht and Mr. Klaus Behrens of the DWD detected a very serious deficiency of  some of the descriptors used in template TM 307080 for representation of radiation data that are not sufficient for 24-hour radiation data (0 14 028 and 0 14 029), and some of them not even for one-hour data (0 14 002 and 0 14 004). Dr Karel Vaníček from Solar and Ozone Observatory in Hradec Králové confirmed the findings of the DWD's experts and asked the WMO World Radiation Data Centre (WRDC) in St. Petersburg for the maximum possible global values of these elements.
The new proposed values of data widths an reference values of the descriptors for representation of radiation data are based on the maximum values of the relevant elements provided by Dr Anatoly Tsvetkov, the Director of WRDC, and by Mr. Patrick Fishwick of the UK Met Office.   
b) Sign of downward and upward radiation
The author of the document noticed another problem. In the Notes under Class 14, there is

(1) Downward radiation shall be assigned negative values.

(2) Upward radiation shall be assigned positive values.

This is not correct, it should be the other way around, because:

  - Upward long-wave radiation represents energy loss (should be negative)

  - Downward radiation represents positive contribution to net radiation,

    upward radiation represents negative contribution to net radiation.

  - Direct radiation is downward and positive (reference value=0), which is in contradiction with Note (1).
The problem b) cannot be solved by merely deprecating the existing descriptors, so the only possibility is to use the ability of BUFR Tables to have different features in this and the next version of BUFR Tables, i.e. the notes (1) and (2) under Class 14 will be corrected in version 14 of BUFR Tables. This approach is proposed also as the solution of problem a) as correction of  the data width and reference values of the indicated descriptors will eliminate the necessity to deprecate the relevant radiation descriptors and 3 02 045, and consequently also 3 07 080, 3 07081 to 3 07 086, 3 07 090 and introducing changes into several other templates that are still in validation. Deprecating of the common sequence descriptors would also require introducing of a new set of B/C Regulations for reporting synoptic data.
c) Incorrect scale of 0 14 017 and 0 14 018
“Entries for validation” that were displayed in the WMO server in November 2007 contain a proposal for deprecating Class 14 element descriptors 0 14 017 and 014 018 (Unit = W m-2 and scale -3) and introducing similar descriptors 0 14 061 and 014 062 with higher precision (Unit = W m-2 and scale 0). It is to be noted, however, that the data widths and reference values were not increased with the increase of the scale, but either were left unmodified or even decreased:
	Table reference
	Element name
	Unit
	Scale
	Reference value 
	Data width

	0 14 017
	Instantaneous

long-wave radiation
	W m-2
	-3
	-2048
	12

	0 14 018
	Instantaneous 

short-wave radiation
	W m-2
	-3
	-2048
	12

	0 14 061
	Instantaneous

long-wave radiation
	W m-2
	0
	-512
	10

	0 14 062
	Instantaneous 

short-wave radiation
	W m-2
	0
	-2048
	12


2. Proposals 
The modified descriptors for representation of radiation data  and Notes (1) and (2) under Class 14 are proposed to be introduced in Version 14 of WMO FM 94 BUFR tables. 
a) Insufficient range of values
It is proposed to modify data widths and reference values of descriptors for representation of radiation data  to become:
	Table reference
	Element name
	Unit
	Scale
	Refer.
value
	Data
width
	kJ m-2
	J cm-2

	
	
	
	
	
	
	max

upward
	max

downward
	max

upward
	max

downward

	 0 14 001
	Long-wave radiation, integrated over 24 hours
	J m-2
	–3
	–65536
	17
	-65536  
	65534  
	-6553.6  
	6553.4  

	 0 14 002
	Long-wave radiation, integrated over period specified
	J m-2
	–3
	–65536
	17
	-65536  
	65534  
	-6553.6  
	6553.4  

	0 14 003
	Short-wave radiation, integrated over 24 hours
	J m-2
	–3
	–65536
	17
	-65536  
	65534  
	-6553.6  
	6553.4  

	0 14 004
	Short-wave radiation, integrated over period specified
	J m-2
	–3
	–65536
	17
	-65536  
	65534  
	-6553.6  
	6553.4  

	 0 14 011
	Net long-wave radiation, integrated over 24 hours
	J m-2
	–3
	–65536
	17
	-65536  
	65534  
	-6553.6  
	6553.4  

	 0 14 012
	Net long-wave radiation, integrated over period specified
	J m-2
	–3
	–65536
	17
	-65536  
	65534  
	-6553.6  
	6553.4  

	0 14 013
	Net short-wave radiation, integrated over 24 hours
	J m-2
	–3
	–65536
	17
	-65536  
	65534  
	-6553.6  
	6553.4  

	0 14 014
	Net short-wave radiation, integrated over period specified
	J m-2
	–3
	–65536
	17
	-65536  
	65534  
	-6553.6  
	6553.4  

	
	
	
	
	
	
	min
	max
	min
	max

	0 14 028
	Global solar radiation (high accuracy), integrated over period specified
	J m-2
	-2
	0
	20
	0
	104857.4
	0
	10485.74

	0 14 029
	Diffuse solar radiation (high accuracy), integrated over period specified
	J m-2
	-2
	0
	20
	0
	104857.4
	0
	10485.74

	0 14 030
	Direct solar radiation (high accuracy), integrated over period specified
	J m-2
	-2
	0
	20
	0
	104857.4
	0
	10485.74


b)  Sign of downward and upward radiation
     It is proposed to modify the Notes (1) and (2) under Class 14 to read:

(1) Downward radiation shall be assigned positive values.

(2) Upward radiation shall be assigned negative values.
c) Correction of 0 14 017 and 0 14 018
Proposal of new element descriptors 0 14 061 and 014 062 (Unit = W m-2 and scale 0) in the file “Entries for validation” seems to indicate that the scale of the existing descriptors 0 14 017 and 014 018 (Unit = W m-2 and scale -3) had been found wrong. To be consistent with the approach in a) and b) above, it is suggested to modify the scale, reference and data width of the existing descriptors 0 14 017 and 014 018, rather than to deprecate them and to introduce new descriptors instead. 
The existing descriptors 0 14 017 and 014 018 are proposed to be modified in Version 14 of WMO FM 94 BUFR tables to read:
	Table reference
	Element name
	Unit
	Scale
	Reference value 
	Data width

	0 14 017
	Instantaneous

long-wave radiation
	W m-2
	0
	-512
	10

	0 14 018
	Instantaneous 

short-wave radiation
	W m-2
	0
	-2048
	12


d) Organization of the BUFR/CREX Table B
Implementation of the above suggested proposals requires precise identification of the version number of master table used to avoid potential problems with processing of the data. It is proposed to include  “Class 14 - BUFR/CREX Radiation and radiance (for version number of master table 13)” as well as “Class 14 - BUFR/CREX Radiation and radiance (for version number of master table 14)” in the BUFR/CREX Table B. Similar procedure was used when both BUFR Table C for BUFR edition 3 and BUFR Table C for BUFR edition 4 were included in the Manual on Codes, WMO-No. 306, Volume I.2. 
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