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Summary and Purpose of Document
This document contains a proposal for a new PDT to encode multi component parameters (matrix or vector elements).


_________________________________________________________________

ACTION PROPOSED
The meeting is requested to review the document and approve

the contents for validation.
References:

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

Discussion
1. Background 

ET-WS members, mainly Thomas Bruns (DWD) and Jean Bidlot (ECMWF), have identified missing parameters needed by the wave modelling groups. One main problem is the representation of wave spectra, being a function of frequency and direction. Using Data Representation Template 5.1, e.g. encoding matrixes at a grid point (with Code Table 5.3), for that purpose causes large file sizes. Therefore, to encode these wave spectra, a new product definition template (PDT) is proposed. For a complete reconstruction of a global field of wave spectra, information on direction, frequency, total number of directions and frequencies must be available and included in a new PDT.
Although the encoding of wave spectra was the main reason for creating a new PDT, we suggest having a more universal PDT that could be used in general for multi component parameters, e.g. table entries with one or two additional attributes. Examples could be cloud droplet distributions or atmospheric particulates of different sizes.
So we suggest creating a new Product Definition Template 4.50: 

Analysis or forecast of a multi component parameter or matrix element at a point in time

Special case: 

· Analysis or forecast of spectral wave energy at a given direction and frequency at a point in time

This new PDT corresponds to PDT 4.0 with details of the additional attributes. As long as the first and second physical dimensions are defined in Coordinate Table 5.3, new PDT 4.50 could be used.

2. Proposal

Product Definition Template 4.50: 

Analysis or forecast of a multi component parameter or matrix element at a point in time  

(Additions to PDT 4.0 are marked in red)   

	Octet Number(s)
	Contents                                                                                

	10
	Parameter category (see Code Table 4.1).                                                

	11
	Parameter number (see Code Table 4.2).                                                  

	12
	Type of generating process (see Code Table 4.3)                                         

	13
	Background generating process identifier (defined by originating centre)                

	14
	Analysis or forecast generating processes identifier (defined by originating centre) 

	15-16
	Hours of observational data cutoff after reference time (see Note 1)                    

	17
	Minutes of observational data cutoff after reference time                               

	18
	Indicator of unit of time range (see Code Table 4.4)                                    

	19-22
	Forecast time in units defined by octet 18                                              

	23
	Type of first fixed surface (see Code Table 4.5)  

	24
	Scale factor of first fixed surface

	25-28
	Scaled value of first fixed surface

	29
	Type of second fixed surface (see Code Table 4.5)  

	30
	Scale factor of second fixed surface

	31-34
	Scaled value of second  fixed surface

	
	

	35
	First dimension physical significance (Code Table 5.3)  (see Note 2)

	36
	Second dimension physical significance (Code Table 5.3)  (see Note 2)                   

	37-40
	First dimension coordinate value (IEEE 32-bit floating-point value)                     

	41-44
	Second dimension coordinate value (IEEE 32-bit floating-point value)                    

	45-48
	First dimension (rows) of the complete matrix (see Note 3) 

	49-52
	Second dimension (columns) of the complete matrix  (see Note 3) 


Note: 

(1)   Hours greater than 65534 will be coded as 65534.  

(2)   In case of ocean wave spectra e.g., according to Code Table 5.3, the physical significance values are 1 (Direction Degrees true) and 2 (Frequency (s-1).

(3)   The dimensions define the number of GRIBs needed for reconstruction of a complete matrix (e.g. wave spectrum) at one or more grid points. In case of vectors (1-dim-matrices), the second dimension must be set to 1 and the second dimension physical significance must be set to 255 (missing).

In case of multi component parameter (e.g. no matrix or vector element), first and second dimension are set to 1.
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