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Summary and Purpose of Document
This document contains a proposal for representation of event probabilities.


_________________________________________________________________
ACTION PROPOSED
The meeting is requested to review the document and approve a new entry for preoperational implementation 
BACKGROUND AND DISCUSSION 
The ECMWF is going to code the event probabilities in GRIB 2 and has choosen a way of coding them which requires some addition to the FM 92 Edition 2 version 4.

Our interpretation of the FM92 is that probabilities are described using the product definition templates:
4.5 Probability forecast at a horizontal level or in a horizontal layer at a point in time

4.9 Probability forecast at a horizontal level or in a horizontal layer in a continous or non-continous time interval, which allow the definition of the limits (upper and lower) and the type of probability (above, below or between the limits).

As an example, according to this templates the "probability of maximum wind gust greather than 15 m/s in 24 hours" should be coded as (we are reporting the section 4 octect number on the left):

8-9       productDefinitionTemplateNumber = 9 [Probability forecasts at a horizontal level or in a horizontal layer in a continuous or non-continuous time interval (GRIB2/ table 4.0.) ]

37        probabilityType = 3 [Probability of event above lower limit     (GRIB2/4.9.table) ]

38        scaleFactorOfLowerLimit = 0

39-42     scaledValueOfLowerLimit = 15

43        scaleFactorOfUpperLimit = MISSING

44-47     scaledValueOfUpperLimit = MISSING

10        parameterCategory = 2 [Momentum (GRIB2/4.1.0.table) ]

11        parameterNumber = 22 [Wind speed [gust]  (m s-1)  (GRIB2/4.2.0.2.table) ]

60        typeOfStatisticalProcessing = 2 [Maximum (GRIB2/4.10.table) ]

61        typeOfTimeIncrement = 2 [Successive times processed have same start time of forecast, forecast time is incremented (GRIB2/4.11.table) ]

62        indicatorOfUnitForTimeRange = 1 [Hour (GRIB2/4.4.table) ]

63-66     lengthOfTimeRange = 24

67        indicatorOfUnitForTimeIncrement = 1 [Hour (GRIB2/4.4.table) ]

68-71     timeIncrementBetweenSuccessiveFields = 6

and the "probability of total precipitation in 24 hours greather than 10 mm" is coded as:

8-9       productDefinitionTemplateNumber = 9 [Probability forecasts at a horizontal level or in a horizontal layer in a continuous or non-continuous time

interval (GRIB2/4.0.table) ]

37        probabilityType = 3 [Probability of event above lower limit (GRIB2/4.9.table) ]

38        scaleFactorOfLowerLimit = 0

39-42     scaledValueOfLowerLimit = 10

43        scaleFactorOfUpperLimit = MISSING

44-47     scaledValueOfUpperLimit = MISSING

10        parameterCategory = 1 [Moisture (GRIB2/4.1.0.table) ]

11        parameterNumber = 52 [Total precipitation rate  (kg m-2 s-1)  (GRIB2/4.2.0.1.table) ]

60        typeOfStatisticalProcessing = 1 [Accumulation (GRIB2/4.10.table) ]

61        typeOfTimeIncrement = 2 [Successive times processed have same start time of forecast, forecast time is incremented (GRIB2/4.11.table) ]

62        indicatorOfUnitForTimeRange = 1 [Hour (GRIB2/4.4.table) ]

63-66     lengthOfTimeRange = 24

67        indicatorOfUnitForTimeIncrement = 1 [Hour (GRIB2/4.4.table) ]

68-71     timeIncrementBetweenSuccessiveFields = 0

Although we are sure about this part of the coding there is some ambiguity in the choice of the type of ProcessedData (section 1 octect 21).

We think that the type of processed data should be used to identify the type of data which in this case is Event Probability, but unfortunately we cannot find this entry in the code table 1.4.

Looking at this table:

CODE TABLE 1.4, Type of data

0 Analysis products

1 Forecast products

2 Analysis and forecast products

3 Control forecast products

4 Perturbed forecast products

5 Control and perturbed forecast products

6 Processed satellite observations

7 Processed radar observations

8-191 Reserved

192-254 Reserved for local use

255 255 Missing

we could choose forecast products or control and forecast products, but in both cases we miss to describe the data which are actually event probabilities.  Moreover we believe that the information regarding the fact that the product is generated from an ensemble should be put in the octect 12 of section 4:

12        typeOfGeneratingProcess = 4 [Ensemble forecast (GRIB2/4.3.table) ]

Therefore we propose to add the following entry to the code table 1.4:

8 Event Probability

Moreover we have noticed that in the code table 4.1, product discipline 0:

Product Discipline 0:    Meteorological products

Category    Description

    0        Temperature

    1        Moisture

    2        Momentum

    3        Mass

    4        Short-wave Radiation

    5        Long-wave Radiation

    6        Cloud

    7        Thermodynamic Stability indices

    8        Kinematic Stability indices

    9        Temperature Probabilities

   10        Moisture Probabilities

   11        Momentum Probabilities

   12        Mass Probabilities

   13        Aerosols

   14        Trace gases (e.g., ozone, CO2)

   15        Radar

   16        Forecast Radar Imagery

   17        Electro-dynamics

   18        Nuclear/radiology

   19        Physical atmospheric properties

20-189       Reserved

  190        CCITT IA5 string

  191        Miscellaneous

192-254      Reserved for local use

  255        Missing

the following entries don't have the corresponding sub-tables in the code table 4.2:

    9        Temperature Probabilities

   10        Moisture Probabilities

   11        Momentum Probabilities

   12        Mass Probabilities

Since the philosophy of GRIB2 is to describe the data through building blocks it is not appropriate to define a category like Temperature Probabilities and to repeat all the parameters contained in the category Temperature transforming them to probabilities, because this causes an unneeded proliferation of tables.  Moreover it is easy to imagine an even greater multiplication of tables as soon as new probabilities will be required for other disciplines and other categories.

It is our belief that this way of defining the probabilities should be avoided and that those kind of products must be coded using a proper type of Processed Data and the appropriate product definition template.
Therefore we propose that the entries 9,10,11,12 of code table 4.1, product discipline 0 be declared deprecated (to be delete in future).

As our intention is to send as soon as possible event probabilities on the GTS we would like to know if it is possible to use the value  type of Processed Data = 8 [Event Probability (GRIB2/1.4.table) ] for the octect 21 of section 1 to indentify the event probability products. If this is the case we are also going to use  GRIBMasterTablesVersionNumber = 5 for octect 10 of section 1 to indicate that the coding we are using belongs to a new experimental master table to became operational in future after validation.

PROPOSAL
1) Add the following entry to the code table 1.4:


8 Event Probability

2) Depricate entries 9,10,11,12 of code table 4.1, product discipline 0.
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