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________________________________________________________________

Summary and Purpose of Document
This document contains a proposal for a clarification of the understanding of statistical processing in particular the coding of precipitation amounts in GRIB Edition 2.

_________________________________________________________________

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

the contents.

References:

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

[2]   Proposal "Grib 2 ambiguities" from ECMWF, Doc. ET/DRC 2.2.5(1) 20.IV.2006 

1. Background and discussion

When reconsidering how to encode the "Total precipitation" in GRIB Edition 2 we met the following situation. Two possibilities of encoding practices in GRIB2 exist in parallel. This provoked a lively discussion and further thoroughly consideration:
Total precipitation rate (”prate”, product discipline 0, parameter category 1, number 52)

and

Total precipitation (“psum”, product discipline 0, parameter category 1, number 8)

According to the official WMO documentation for GRIB2, the parameter psum (number 8) is deprecated.

Instead, parameter prate (number 52) together with the statistical processing “accumulation”  (Code Table 4.10) and suitable product definition templates (e.g. Template 4.8) is used for total precipitation summed up over a specified time interval.

According to the official WMO documentation, parameter prate has units kg m-2 s-1.
To be conform with the units and the documentation in a strict sense, it would be necessary to normalize a summed total precipitation amount (units kg m-2) by the associated time interval before encoding in GRIB2.

Since this procedure is considered to be not feasible, it is implicitly assumed according to Doc ET/DRC 2.2.5(1) "Grib 2 ambiguities" that the statistical process “accumulation” changes the units to kg m-2 and the non-normalized total precipitation sum is encoded in prate (number 52).

However, this has not become part of the official GRIB2 documentation with the following possible consequences for users of GRIB2 who refer to the official documentation only:

· When decoding the parameter prate from a GRIB2 file, the user might multiply the values by the length of the accumulation interval in seconds resulting in too high precipitation values

· When encoding precipitation in a GRIB2 file, the user might divide the values by the length of the accumulation interval in seconds. This again could result in too low precipitation values if the data is decoded by users who refer to the “semi-official” agreement of change of units.

Moreover, by just looking at a GRIB2 file with parameter prate, it is not possible to identify whether the change of units has been applied or not.

Additionally, the change of units is linked to certain variables. There can be variables for which a change of units by an accumulation does not make sense.

Thus, even a proper documentation would make a parameter-dependent change of units due to the statistical processing “accumulation” not feasible. E.g. Sunshine duration.
After thoroughly consideration and discussion we came to the conclusion, that we would like to encode the total precipitation rather with parameter number 8 and the statistical process "Accumulation". (The statistical process is needed to identify the period for the total precipitation amount.)

The consequence is that for a lot of "rate" parameter the corresponding "time integrated" parameter is needed (again). 

On the other hand, "time integration" is strictly speaking not a statistical process and it changes the physical variable as well as the parameter. Therefore it is feasible and recommendable to have more parameter accordingly. (There are also a lot of "Column integrated" parameter in the table.)

Unfortunately the proposal contradict the definition of some "TIGGE" parameters, which were defined after the ECMWF proposal was agreed in 2006. But by mistake a very important part of the proposal was disregarded (Section 4 - Guidelines on how to resolve ambiguities) and "Accumulation" in Code table 4.10 - Type of statistical processing was not changed in "Accumulation (time integrated)".

If regarded at the meeting in Montreal 2006 it is supposed that an other type would have been added to the table because "Accumulation" has been already used in another way.
This conflict needs consideration and a solution.

Maybe it is possible to handle the TIGGE parameter separately as already done in wgrib2 (v0.1.8.2 11/2009) which can use modified-TIGGE grib table with the option "-tigge".

The alternative is that the GRIB2 processing software has to be adjusted appropriate, if we keep it as it is and allow the statistical process generally to change the unit and name of the parameter of  GRIB2 Code table 4.2.
(If the GRIB is only read with the existing different software it is difficult to get the information what kind of parameter is really encoded.)
As these entries are "Strings" it would be an error-prone task.

In any case the actual situation is dissatisfying and has to be resolved to avoid the above mentioned possible mistakes in processing the GRIB2 data.
2. Proposals
a. Add a note under Code Table 4.10 : Type of statistical processing
Note: Statistical processing shall not change a parameter unit, e.g. from kg m-2 s-1  to kg m-2. The "Type of statistical processing" is used to specify the statistical process which is done over values of the same parameter to code the processed field data. It does not provide calculation rules for processing given coded values.
b. Add as Notes to Regulations 92.6 Section 4 – Product definition section 
or at an appropriate place in Code table 4.2:
Examples for encoding precipitation data
"Convective Precipitation Rate" as a time discrete parameter of the numerical weather model shall be coded with "at a point in time" templates,  parameter number 37 (Convective precipitation rate), category 1 (Moisture), discipline 0 (Meteorological products). It is seen as an instantaneous value at the forecast time.

"Total precipitation rate" as sum of convective and large-scale precipitation rate is still a rate and shall be coded with "at a point in time" templates,  parameter number 52 (Total precipitation rate), category 1 (Moisture), discipline 0 (Meteorological products). It is the instantaneous value at the forecast time.

"Total precipitation" shall be coded with type of statistical processing 1 (Accumulation), parameter number 8 (Total precipitation), category 1 (Moisture), discipline 0 (Meteorological products)."
c. Withdraw the "Parameter deprecated" note in Code table 4.2. for:
	Meteorological products, moisture category

	DISCIPLINE
	CATEGORY
	NUMBER
	PARAMETER  NAME
	UNITS

	0
	1
	8
	Total precipitation
	kg m-2

	0
	1
	9
	Large scale precipitation (non-convective) 
	kg m-2

	0
	1
	10
	Convective precipitation
	kg m-2

	0
	18
	6
	Time-integrated air concentration of caesium pollutant
	Bq s m-3

	0
	18
	7
	Time-integrated air concentration of iodine pollutant
	Bq s m-3

	0
	18
	8
	Time-integrated air concentration of radioactive pollutant
	Bq s m-3


d. Add new parameter in Code table 4.2:

	Meteorological products, moisture category

	DISCIPLINE
	CATEGORY
	NUMBER
	PARAMETER  NAME
	UNITS

	0
	0
	21
	Time-integrated latent heat net flux
	W m-2 s

	0
	0
	22
	Time-integrated sensible heat net flux
	W m-2 s

	
	
	
	
	

	0
	1
	87
	Total(2) snowfall water equivalent **
	kg m-2

	0
	1
	88
	Convective snowfall  water equivalent **
	kg m-2

	0
	1
	89
	Large scale snowfall water equivalent **
	kg m-2

	0
	1
	90
	Rain precipitation **
	kg m-2

	0
	1
	91
	Snow precipitation **
	kg m-2

	0
	1
	92
	Freezing rain precipitation
	kg m-2

	0
	1
	93
	Ice pellets precipitation 
	kg m-2

	0
	1
	94
	Hail precipitation 
	kg m-2 

	0
	1
	95
	Graupel (snow pellets) precipitation
	kg m-2 

	0
	1
	96
	Convective rain **
	kg m-2

	0
	1
	97
	Large scale rain **
	kg m-2

	
	
	
	
	

	0
	4
	13
	Time-integrated net short wave radiation flux
	W m-2 s

	0
	5
	7
	Time-integrated net long wave radiation flux
	W m-2 s


**) If it is more feasible withdraw the note of deprecation of following parameters instead

	0
	1
	14
	Convective snow
	kg m-2

	0
	1
	15
	Large scale snow
	kg m-2

	0
	1
	47
	Large scale water precipitation (non-convective) 
	kg m-2

	0
	1
	48
	Convective water precipitation 
	kg m-2

	0
	1
	49
	Total water precipitation 
	kg m-2

	0
	1
	50
	Total snow precipitation
	kg m-2


1

