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_______________________________________________________________________

Summary and Purpose of Document
New GRIB product definition templates are proposed to represent parameters which are part of a tile approach and are subject to a normalisation formula.
_______________________________________________________________________

ACTION PROPOSED
The Team is invited to evaluate the proposal and accept it for validation.
References:
[1] http://bioval.jrc.ec.europa.eu/products/glc2000/legend.php
[2] http://due.esrin.esa.int/globcover/LandCover2009/GLOBCOVER2009_Validation_Report_2.2.pdf
DISCUSSIONS
As it was stated in the ECMWF – Proposal for “partitioned parameters” (Fourth meeting, product definition template 4.53 and 4.54), the land surface model is evolving including more complexity in the description of the representation of the types of cover and a more complex description of the GRIB code is needed.

At DWD this description of the representation of sub-grid land use types (tile approach) is different in the way that only the dominating tiles are considered and that tiles can be snow-free and snow-covered (tile attributes).

Therefore this proposal allows for spatio-temporal changing tiles.

This means that every grid point has his own set of land use classes summing up to 1 (fraction) or 100 (percentage).

Additionally this approach allows for the differentiation of tile attributes (like snow-free and snow-covered ), the temporal component of this ansatz.

In other words: According to a table of given identification numbers for land use classes a specified number is chosen to define the dominating tiles of a grid point. This set is varying from grid point to grid point (spatial aspect). 

There could be tiles with the attribute “snow-covered”. To take care for this case (temporal aspect), the index list is doubled: the first set standing for snow-free tiles, the second for snow-covered ones. The land use fractions of all these tiles (snow-free plus snow-covered) are subject to a normalisation formula, requiring the sum to be 1 in each point of the fields. Please note, that one tile could be partially snow-free and snow-covered, therefore changing the tile fractions.

PROPOSALS
Two new templates are proposed:

New entry in Code table 4.0 – Product definition template number

	Octet No.
	Contents

	55
	Spatio-temporal changing tiles at a horizontal level or horizontal layer at a point in time.

	56
	Individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time for spatio-temporal changing tile parameters.


Templates: 
	Product definition template 4.55 -   Spatio-temporal changing tiles at a horizontal level or horizontal layer at a point in time

	Octet No.
	Contents

	10
	Parameter category (see Code table 4.1)

	11
	Parameter number (see Code table 4.2)

	12
	Tile classification (see Code table 4.242)

	13
	Number of used Tiles (NUT) (see Note 2, 3)

	14
	Identification number of Tile (ITN ={1,…, NUT}) (see Note 2)

	15
	Number of used Tile attributes (NAT) (see Note 2)

	16
	Identification number of Tile attribute (IAN ={1,…, NAT}) (see Note 2)

	17
	Attribute of Tile (see Code Table 4.241)

	18
	Type of generating process (see Code table 4.3)

	19
	Background generating process identifier (defined by originating centre)

	20
	Analysis or forecast generating process identifier (defined by originating centre)

	21 – 22
	Hours of observational data cut-off after reference time (see Note)

	23
	Minutes of observational data cut-off after reference time

	24
	Indicator of unit of time range (see Code table 4.4)

	25 – 28
	Forecast time in units defined by octet 20

	29
	Type of first fixed surface (see Code table 4.5)

	30
	Scale factor of first fixed surface

	31 – 34
	Scaled value of first fixed surface

	35
	Type of second fixed surface (see Code table 4.5)

	36
	Scale factor of second fixed surface

	37 – 40
	Scaled value of second fixed surface


Notes:

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

(2) The number of used Tiles (NAT) is the number of used different tiles, defining the cover structure of a point. As these tiles do have a number of different tile attributes (NAT) (e.g. snow-free, snow-covered,…), there are NAT*NUT identification numbers ( ITN, IAN )  with the following meaning: 

1,1

First main (dominating) tile – first attribute (e.g. snow-free)

2,1

Second main tile – first attribute (e.g. snow-free)

…

… 

NUT,1

NUT main tile – first attribute (e.g. snow-free)

1,2

First main tile – second attribute (e.g. snow-covered)

2,2

Second main tile – second attribute (e.g. snow-covered)

…

….

NUT,2 

NUT main tile – second attribute (e.g. snow-covered)

…

1,NAT    
First main tile – NAT attribute
…

…
NUT,NAT
NUT main tile – NAT attribute
A single tile index (ITN,IAN) with code value ITN (1,…,NUT) and attribute identification IAN (1,…,NAT) is represented in the template. The NAT*NUT partitions are linked by the normalisation formula stating that the sum of all the NAT*NUT partitions must be equal to a normalisation term (N=1 for fractions and N=100 for percentage) on each point of the grid.

To get the tile identification numbers of tile (ITN,IAN) of each grid point, a field “land use class” has to be provided; to get the corresponding fractions use the parameter “land use fraction”. 

	Product definition template 4.56 -   Individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time for spatio-temporal changing tile parameters.



	Octet No.
	Contents

	10
	Parameter category (see Code table 4.1)

	11
	Parameter number (see Code table 4.2)

	12
	Tile classification (see Code table 4.242)

	13
	Number of used Tiles (NUT) (see Note 2, 3)

	14
	Identification number of Tile (ITN ={1,…, NUT}) (see Note 2)

	15
	Number of used Tile attributes (NAT) (see Note 2)

	16
	Identification number of Tile attribute (IAN ={1,…, NAT}) (see Note 2)

	17
	Attribute of Tile (see Code Table 4.241)

	18
	Type of generating process (see Code table 4.3)

	19
	Background generating process identifier (defined by originating centre)

	20
	Analysis or forecast generating process identifier (defined by originating centre)

	21 – 22
	Hours of observational data cut-off after reference time (see Note)

	23
	Minutes of observational data cut-off after reference time

	24
	Indicator of unit of time range (see Code table 4.4)

	25 – 28
	Forecast time in units defined by octet 20

	29
	Type of first fixed surface (see Code table 4.5)

	30
	Scale factor of first fixed surface

	31 – 34
	Scaled value of first fixed surface

	35
	Type of second fixed surface (see Code table 4.5)

	36
	Scale factor of second fixed surface

	37 – 40
	Scaled value of second fixed surface

	41
	Perturbation number

	42
	Number of forecasts in ensemble


Notes:

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

(2) The number of used Tiles (NAT) is the number of used different tiles, defining the cover structure of a point. As these tiles do have a number of different tile attributes (NAT) (e.g. snow-free, snow-covered,…), there are NAT*NUT identification numbers ( ITN, IAN )  with the following meaning: 

1,1

First main (dominating) tile – first attribute (e.g. snow-free)

2,1

Second main tile – first attribute
…

… 

NUT,1

NUT main tile – first attribute
1,2

First main tile – second attribute (e.g. snow-covered)

2,2

Second main tile – second attribute
…

….

NUT,2 

NUT main tile – second attribute
…

…

1,NAT    
First main tile – NAT attribute
…

…
NUT,NAT
NUT main tile – NAT attribute
A single tile index (ITN,IAN) with code value ITN (1,…,NUT) and attribute identification IAN (1,…,NAT) is represented in the template. The NAT*NUT partitions are linked by the normalisation formula stating that the sum of all the NAT*NUT partitions must be equal to a normalisation term (N=1 for fractions and N=100 for percentage) on each point of the grid.

To get the tile identification numbers of tile (ITN,IAN) of each grid point, a field “land use class” has to be provided; to get the corresponding fractions use the parameter “land use fraction”. 

Add new parameters in Code table 4.2 – Parameter number by product discipline and parameter category

Product discipline 2 - Land surface products, parameter category 0: vegetation/biomass

	Number
	Parameter
	Units

	33
	tile class
	Code table 4.243

	34
	tile fraction
	Proportion

	35
	tile percentage
	%


New code tables are proposed:
The following new code tables are proposed as associated with the proposed templates.

	Code table 4.241– Tile Attributes


	Code
	Meaning

	0
	Undefined

	1
	Unmodified

	2
	Snow-covered

	3
	Flooded

	4
	Sea ice covered

	5 - 191
	Reserved

	191 - 254
	Reserved for local use

	255
	Missing


	Code table 4.242– Tile Classification



	Code
	Meaning

	0
	Reserved

	1
	Land use classes according to ESA-GLOBCOVER GCV2009

	2
	Land use classes according to European Commission - Global Land Cover Project GLC2000

	3 – 191
	Reserved

	192 - 254
	Reserved for local use

	255
	Missing


	Code table 4.243– Tile Class 

	Code
	Meaning

	0
	Reserved

	1
	Evergreen broadleaved forest   

	2
	Deciduous broadleaved closed forest

	3
	Deciduous broadleaved open forest

	4
	Evergreen needle-leaf forest   

	5
	Deciduous needle-leaf forest

	6
	Mixed leaf trees            

	7
	Fresh water flooded trees

	8
	Saline water flooded trees

	9
	Mosaic tree / natural vegetation

	10
	Burnt tree cover

	11
	Evergreen shrubs closed-open

	12
	Deciduous shrubs closed-open

	13
	Herbaceous vegetation closed-open

	14
	Sparse herbaceous or grass 

	15
	Flooded shrubs or herbaceous

	16
	Cultivated & managed areas

	17
	Mosaic crop / tree / natural vegetation

	18
	Mosaic crop / shrub / grass

	19
	Bare areas                       

	20
	Water

	21
	Snow & ice 

	22
	Artificial surface  

	23
	Ocean
	

	24
	Irrigated croplands 
	

	25
	Rain fed croplands
	

	26
	Mosaic cropland (50-70%) - vegetation (20-50%)
	

	27
	Mosaic vegetation (50-70%) - cropland (20-50%)
	

	28
	Closed broadleaved evergreen forest
	

	29
	Closed needle-leaved evergreen forest
	

	30
	Open needle-leaved deciduous forest
	

	31
	Mixed broadleaved and needle-leaved forest
	

	32
	Mosaic shrubland (50-70%) - grassland (20-50%)
	

	33
	Mosaic grassland (50-70%) - shrubland (20-50%)
	

	34
	Closed to open shrubland
	

	35
	Sparse vegetation
	

	36
	Closed to open forest regularly flooded
	

	37
	Closed forest or shrubland permanently flooded
	

	38
	Closed to open grassland regularly flooded
	

	39
	Undefined   
	

	40 – 191
	Reserved
	

	192 - 254
	Reserved for local use
	

	255
	Missing
	


	
	


