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_______________________________________________________________________

Summary and Purpose of Document
Parameters and new table entries needed by ECMWF to encode new products are proposed.
_______________________________________________________________________

ACTION PROPOSED
The team is requested to examine the list, validate the parameters and accept them as operational in the next version.
DISCUSSIONS
ECMWF is extending the number of diagnostic variables in its Integrated Forecast System (IFS) and will produce the associated fields in GRIB 2 format. At this aim a new set of parameters and an extension to table 4.201 “Precipitation type” are needed. 
The parameters Fraction of stratiform precipitation cover and Fraction of convective precipitation cover are needed to represent the fraction of a grid box covered by stratiform or convective precipitation. The concept of “cover” is borrowed from the “cloud cover” and applied to the precipitation with the aim of producing a three dimensional field by using it on model levels.
As defined in appendix B of WMO Technical Regulations Vol. I : 

1. The relative humidity with respect to water of moist air at pressure p and temperature T is the ratio in per cent of the vapour mole fraction xv to the vapour mole fraction xvw which the air would have if it were saturated with respect to water at the same pressure p and temperature T.
2. The relative humidity with respect to ice of moist air at pressure p and temperature T is the ratio in per cent of the vapour mole fraction xv to the vapour mole fraction xvi which the air would have if it were saturated with respect to ice at the same pressure p and temperature T.
3. Relative humidity at temperatures less than 0°C is to be evaluated with respect to water.

Therefore it can be deduced that the parameter reported in code table 4.2 (discipline 0, category 1, number 1) relative humidity has the meaning of relative humidity with respect to water. Unfortunately the lack of specification in the name of the parameter has introduced ambiguity and relative humidity has been used in the past to indicate unspecified combinations of the two (water/ice) flavours. To resolve this ambiguity the introduction of two new parameters as per point 1 and 2 is proposed.

With the aim of improving the definition of precipitations types the following additions to table 4.201 (precipitation type) are proposed:

· Wet snow. Falling snowflakes that are melting but have a high ice to water ratio. The wetness of the snowflakes makes it easier for snowflakes to stick together as they fall. This is relevant for forecasters as these large flakes can readily accumulate if the ground temperature is below zero.

· Mixed rain/snow. Partially melted particles in the melting layer with lower ice to liquid water ratio 

· Ice pellets. Formed when snowflakes pass through a layer of warm air, partially or completely thaw, then refreeze upon passing through sufficiently cold air during further descent.

· Graupel. Heavily rimed ice particles, i.e. ice particles which have accreted a large number of water droplets. Also called soft hail or snow pellets.

· Hail. Denser ice particles formed from multiple melting and refreezing processes in strong up draughts. Often associated with vigorous deep convection.
PROPOSAL
The following new GRIB parameters are proposed to be added to table 4.2:
Product discipline 0 – Meteorological products, parameter category 1: moisture
	Number
	Parameter
	Units
	Description

	93
	Relative humidity with respect to water
	%
	The relative humidity with respect to water of moist air at pressure p and temperature T is the ratio in per cent of the vapour mole fraction xv to the vapour mole fraction xvw which the air would have if it were saturated with respect to water at the same pressure p and temperature T.

	94
	Relative humidity with respect to ice
	%
	The relative humidity with respect to ice of moist air at pressure p and temperature T is the ratio in per cent of the vapour mole fraction xv to the vapour mole fraction xvi which the air would have if it were saturated with respect to ice at the same pressure p and temperature T.


Product discipline 0 – Meteorological products, parameter category 6: cloud
	Number
	Parameter
	Units
	Description

	36
	Fraction of stratiform precipitation cover
	Proportion
	Horizontal fraction of the grid box covered by large-scale (stratiform) precipitation.

	37 
	Fraction of convective precipitation cover
	Proportion
	Horizontal fraction of the grid box covered by convective precipitation.


The following entries in red are proposed as new entries for table 4.201

Code table 4.201 – Precipitation type

Code figure 
Meaning

0 

Reserved 

1 

Rain 

2 

Thunderstorm 

3 

Freezing rain 

4 

Mixed/ice 

5 

Snow 

6 

Wet snow

7 

Mixed rain/snow 

8 

Ice pellets

9 

Graupel

10 

Hail


11–191 
Reserved 

192–254 
Reserved for local use 

255 

Missing
