14th July 2015
Tile template for GRIB2
1.
Responsible Organization
German Weather Service (DWD)
2.
Requirements and Purposes

A new GRIB product definition template was proposed which allows the representation of parameters which are part of a tile approach and are subject to a normalization formula.
3.
Description of Proposal

It was proposed to add a new product definition template and new entries in code table 4.0 in the Manual on Codes as shown in Doc 2.2(x) at IPET-DRMM III (“Validated GRIB templates for spatio-temporal changing tiles..”).

4.
Declaration of validation complete

The proposed template was validated in cooperation between DWD and EUMETSAT.

Sample files using the proposed template were produced with the GRIB API. These were decoded using wgrib2 and subsequently reencoded with a different originating center. Finally, the new GRIBs, encoded using wgrib2, were decoded again using GRIB API. Thus two libraries were used to both encode and decode GRIBs using the proposed template.

The results were examined technically and by plotting to discover any changes in content. The tests were passed successfully. The report by EUMETSAT can be found in the annex.
5.
Result of Discussions

The proposed template has been in discussion in one form or another since 2012. After the original proposal was adjusted, the revised version entered into validation. During validation at DWD, minor changes were introduced into the template.

In late May 2015, validation in cooperation with EUMETSAT began anew. It was completed in early July 2015. At this point, no new changes to the template were introduced to the template.
6.
Proposed Implementation Date and Procedure for Formality

November 2015, Fast-track 2015-2

Annex: 

The technical validation by EUMETSAT is presented on the following pages.
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Validation Report on ICON Tile in GRIB2 format

Background

DWD and their partners have developed a new model for the Land Use data and stored
them into GRIB2 formatted file. This file has been decoded by using ECMWF’s GRIB_API and NOAA's
wgrib2 tools. This document has been subjected to write to provide outcomes of the validation of

the product.

Results

1. Contents of the GRIB Messages

The file composes with 51 GRIB messages ( Table 1), first six are Fractional Land Use Class (FR_LUC),
second six are Land Use Class (LUC) and the others are six messages for ground temperature (T_G),
27 messages for soil temperature of different layers (T_SO) and last six messages are geographic

components (CLON, CLAT, ELON, ELAT, VLON, VLAT).

Table 1. Details of the GRIB messages into the GRIB2 file.

edition centre date dataType gridType typeOfLevel level shortName packingType
2 edzw 20120601 fc unstructured_grid 3 surface 0 FR_LUC grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 FR_LUC grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 FR_LUC grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 FR_LUC grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 FR_LUC grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 FR_LUC grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 LucC grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 LUC grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 LucC grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 LuUC grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 LucC grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 LUC grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 TG grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 TG grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 TG grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 TG grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 TG grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 TG grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 1 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 2 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 5 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 15 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 1 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 2 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 5 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 15 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 0 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 1 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 2 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 5 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 depthBelowLand 15 T_SO grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 CLON grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 CLAT grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 ELON grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 ELAT grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 VLON grid_simple
2 edzw 20120601 fc unstructured_grid 3 surface 0 VLAT grid_simple






2. Text Outputs

GRIB_API tool (grib_dump) has been used to obtain text output and compare with provided
one. Text outputs are absolutely same and a part of them can be found figures below (Figl
and Fig2)

4 ICON_R2B06_DOMOL_ML tile_testdata-4Validation.grb.out - /tccl /home/aydine/Tile/ (on tckxsdS) E=nEcR==|
File  Edit Search Preferences Shell Macro  Windows Help ‘

ICON_R2BO6_DOMOT_M]|nu.t? bt | x|
20 generat ingProcessIdentifier = 1 [icHgl (ICOM glokal.icogl or icrgl or icigl) {egrik2/tablesdlocal/edzuw/llgensratingProcessIdentifie A
21-22 hoursAfterDataCutoff = 0

23 nirutesAfterlataCutoft = 0

24 indicatorfUnitOf TimeRange = 0 [Minute (grik2/tables/16/4.d.table} ]

25-28 forecastTine = 180 o
29 tupelfF irstFixedSurface = 1 [Ground or water surface (grib2/tables/16/4.5.table . grib2/tables/localledzus/1/4.5.table) ]

30 scaleFactor0fF irstFixedSurface = MISSING

31-34 soaledValusOfF irstF ixedSurface = MISSING

35 typelfSecondr ixedSurface = 255 [Missing {grib2/tables/16/4,5,table . grib2/tables/local /edzws1/d,5,tabler ]

36 scalefactor0fSecondk ixedSurface = MISSING

37-d0 scaledValuelf SecondF ixedSurface = MISSING

= SECTIOM_S { length=21, padding=0 )
1-4 sectionSlength = 21
5 nunberdf Section = 5
6-9 numberlfValues = 327680
10-11 dataRepresentationTenplateNumber = 0 [Grid point data - simple packing (grib2/tshles/16/5,0.takle} ]
12-15 referenceialue = 0
16-17 binaryScaleFactor = -15
18-19 decimalScaleFactor = O
20 hitsPer¥alus = 16

typelflriginalFieldValues = 0 [Floating point (grik2/tables/16/5,1.table} ]
= CECTIOM_E { length=6. padding=0 » E= =

1-4 zect ionElength = &

5 nunberdfSection = &

B bitMapIndicator = 255 [A bit map does not apply to this product {grib2/tables/16/6,0,table} ]
= SECTIOM_7 ¢ length=£55265,. padding=0 ) =;

1-4 =sect ion7length = 605365
5 nunberdf Section = 7
6-655365 codedValuss = (327680.655360% €
0, 00000000002+00,  0,0000000000e+00,_ 3,1158447266e-02, 0,00000000002+00, 0,0000000000e+00, 0,0000000000=+00, 3,1982421875=-02, 4 ,333459605938:-02
4,769857460%e-02, 0,0000000000e+00, 4,3304443309:-02, 3,4637451172e-02, 0,0000000000e+00, 4,3273905781e-02, 3,306053710%:-02, 0,0000000000s+00
0, 00000000002+00, 3,4759521484e-02_ 0,00000000002+00, 4,3609619141=-02, 4, 525756835%-02. 4,8156738281=-02, 4,8889160156.-02,. 4,2907714844e-02
3.8604736328:-02,. 4,0618896484e-02, 4,3272925781e-02. 4,4464111328:-02, 4,7668457031=-02, 3,3843994141e-02, 4,1198730469e-02, 4,7393798828=-02
5.6518554688=-02, 6,1859130859e-02. 5,B68530273de-02, §,26428222060e-02, 4,3457031250e-02, 4,437255859de-02, 4,3487548828e-02. 4, 1687011719=-02
4,8187256859e-02, 4,73937988280-02, 4,9072265625:-02,. 4,62646434380-02, 4,5715332031e-02, 4,77905273dde-02, 4,3762207021e-02, 0,00000000002+00
3.4667968750e-02. 5.1361083984e-02, 5.2612304088:-02. 4.2297363281e-02, 7.0709220516e-02, 6.4270019531e-02. 8.0688470562:-02, 8.4625244141e-02
5.8439941d06e-02, 5,1116943359e-02, 7,3120117188=-02, 6,3323974609=-02, 4,27246059375e-02, 8,4014892578=-02, 6,2042236328:-02, 5,32836591406e-02
6,4117431641e-02, 7,0435605469-02, 7,4760066406s-02, 7,6141357422e-02, 8,9996337091e-02, 1,2536621094e-01, 1,2115478516:-01, 1,1453247070=-01
1.093022450%=-01. 8,8226318359:-02, 1,044311523de-01,. 8,7341308594e-02, 7,75451660160e-02, 1,0034179688:-01. 9,1094970703:-02, 9,430966796%=-02
1,24155273442-01, 1,5011596680e-01, 1,34155273d4e-01,. 1,0006713867e-01, 1,5991210938:-01. 1,6723632312=-01. 1,5686035156e-01, 1,2109375000=-01
1.,0382080078=-01. 8,93554A8750e-02, 1,0928344727-01,. 1,4627075195e-01, 8.8043212891e-02, 1,1465454102e-01. 1,1190795898e-01,. 1,1352539062=-01
9, 774780273de-02,. 8,4014390578.-02, 7,5714111328:-02, 7,855224609de-02
+.. 327580 more values
3 # data_g2simple_packing codedValues

= CECTIOM_& { length=4. padding=0 »

nunberdfSection = 1

1-4 FIEE = TTIT
MESSAGE & ¢ length=E50035 )
1-4 identifier = GRIB
5-6 reserved = MISSING
7 discipline = 2 [Land surface products {gribZ/tables/16/0.0.table} ]
=] edit ionNumber = 2
9-16 totallength = 655535
= SECTIOM_1 ¢ length=21, padding=0
1-4 zectionilength = 21
5
I~

Figure 1: Text output provided by DWD





ﬁ out2.tet - /tecl/home/aydine/Tile/ (on tckxsd5)

=caledialuelfSe:

SECTION.G ¢ length=21. padding=0 }

sectionflenzth = 21
= numberDfSection = 5
65 runberlfialues = 327680
10-11 dataRepresentationTenp lateNunker = O [Grid point data - simple
12-15 referenceValue = 0
15-17 binaryScalefactor = -15
168-19 decinalScaleFactor = O
20 bitsPer¥alue = 16
21 tupelflriginalFieldvalues = O [Floating point (grib2/tables/1l

CTION_& ¢ length=&, padding=0 »

1 =zectionblength = &

5 runberifSect.ion =

[ bitMapIndicator = 255 [A bit map does not apply to this produc
=; == SECTION_Y ¢ length=£553E0. padding=0 } =

1-4 =zectionslength = B55365

5 rumberfSect.ion = 7

6-655365 codedValues = (3276806553600 f

0,0000000000e+00, 0,0000000000s+00, 3, 1158447266e-02, 0,0000000000e+00,
4,769897460%-02,. 0.00000000002+00, 4,3204442209e-02, 2,4637451172e-02.
0.0000000000e+00, 3,4759521484e-02, 0.0000000000s+0). 4,3609619141e-0z.

3.B604736328=-02
5,6518054688:-02
4,818720085%-02
3.4667968750e-02,
5,8439941406e-02
6,4117431641e-02,
1,082022460%-01,
1.34155273d4de-01,
1,0382080078=-01. B8,9355468750=-02,
9.774780273de-02, 8,4014892578:-02,
+v. 227580 more values
3 # data_g2simple_packing codecdValues

== SECTION_8 ¢ length=d, padding=0 »

4,06188964842-02,
6, 185913085902,
4, 729379882802,
5.1361083984s-02,
5, 1116943359202,
7,04955054692-02
8.,8226318305-02,
1.5011596680e-01,

4,3273925781e-02 .
5,8685302734e-02 .
4, 9072265625e-02 -
5.2612304680e-02.,
7.3120117188e-02 .
7 ,4768066406e-02 -
1.0442116232de-01
1.341552734de-01.
1.,0928344727=-01 .
7.5714111328e-02 .

4,4464111328e-02 .
5,264282226066-02 -
4,62646484382-02
4.22973632081e-0z,
6,332397460%:-02 .
7.6141357422e-02 .
8,73d120859%4e-02,
1.00067136867e-01,
1,4627075195=-01.
7.,8552245094e-02

7T

MESSAGE 5 ( length=605535 3
identifier = GRIB

reserved = MISSING

discipline = 2 [Land surface products
editionNumber = 2

totallength = 655535

SECTION_1 ¢ length=21. padding=0 )
sectionllength = 21

nunberOfSection = 1

ORI R

1
#
1

tgribZ/tables/16/0,0,tal

5
7
2
9

1-4

5
=

File Edit Search Preferences Shell Macro  Windows Help ‘
ICON_RZB06_DOMO1_M|out2. txt ] x|
20 generatingProcessIdentifier = 1 [Unknoun code table entry () ] A
21-22 hoursffterDataCutoff = 0
23 ninutesAfterlataCutoff = 0
24 indicatorOfUnitOf TimeRange = 0 [Minute {grib2/tasbles/16/4,d,table} ]

25-28 forecastTine = 180 =
29 type0fF irstFixedSurface = 1 [Ground or water surface (grib2/tables/16/4.5,table) ]

30 scalsFactor0fF irstF ixedSurface = MISSING

31-34 scaledValuelfF irstFixedSurface = MISSING

35 tupelfSecondF ixedSurface = 265 [Missing ({(gribZ/tables/16/4,5,table} ]

36 scaleF actorDfSecondf ixedSurface = MISSIMNG

3740 condF ixedSurface = HISSIHG

{grik2rtables/16/5.0 table) ]

packing

6/5.1,tabled ]

t

{grib2/tables/16/6,0,table) ]

0,0000000000e+00 -
0,0000000000e+00 .
4.5257560835% -0z,
4,76658d57031e-02 .
4,3457031250e-02 -
4,57 1632203 1e-02
7.07092208516e-02,
4,2724609375e-02 .
8,9996337891e-02 .
7,75d5166016e-02
1,5991210938e-01,
8,8043212891=-02

0,00000000008+00 .
4 327390578 1e-02
4.81567382816-02.
3.38439941d1e-02
4 ,437265855946-02 .
4, 7790627 3dde-02 .
6.4270019531s-02.
8.,4014892578:-02 .
1,253662109de-01.
1.0034179688-01
1.6723632812e-01,
1,1465454102e-01.

3,1982421875:-02 .
3.30605371092-02 .
4.88859160156-02.,
4, 11987304692 -02 .
4, 34875488285 -02 .
4, 3762207031 -02
8.06884765625-02
6,2042236328s-02 .
1.,2115478516e-01 ..
9., 10949707032 -02 .
1.5686035156e-01.
1,1190795898=-01..

4,3334960938e-02
0.0000000000e+00
4.29077148445-02
4,7393795828e-02
4,1687011719e-02
0, 0000000000e+00
8.46252441418-02
5,3283691406e-02
1,1453247070e-01
9.,4909667959e-02
1.2105375000e-01
1.,1352539062=-01

ble) ]

Figure 2: Text output obtained from GRIB_API tool.

Re-encoding

Test data have been re-encoded by using wgrib2 and decode via GRIB API, test outputs are

below:

***x* FILE: ICON_R2B06_DOMO1_ML_tile_testdata-
4Validation.grb

MESSAGE 1 ( length=655535 )

GRIB {

# Land surface products (grib2/tables/16/0.0.table)
discipline = 2;

editionNumber = 2;

# Offenbach (RSMC) (grib1/0.table)

centre =78;

subCentre = 255;

# Analysis (grib2/tables/16/1.2.table)
significanceOfReferenceTime = 0;

dataDate = 20120601;

dataTime = 0;

dateTime =201206010000;

# Operational test products (grib2/tables/16/1.3.table)
productionStatusOfProcessedData = 1;

# Forecast products (grib2/tables/16/1.4.table)

*F*EX FILE: wout.grb
MESSAGE 1 ( length=655535 )

GRIB {

# Land surface products (grib2/tables/16/0.0.table)
discipline = 2;

editionNumber = 2;

# US National Weather Service - NCEP (WMC)
(grib1/0.table)

centre =7;

subCentre = 255;

# Analysis (grib2/tables/16/1.2.table)
significanceOfReferenceTime = 0;

dataDate = 20120601;

dataTime =0;

dateTime =201206010000;

# Operational test products (grib2/tables/16/1.3.table)
productionStatusOfProcessedData = 1;

# Forecast products (grib2/tables/16/1.4.table)

4. Binary Outputs

Test data have been divided as GRIB files and each of them decoded in text data. Text data
has been read and plotted by using IDL. Figures are provided below:






Tile 1 : Surface Temperature

240 260 2
Tile 1 : Land Use Class Fraction

0.4 0.6
Tile 1: Land Use Class






Tile 2 : Surface Temperature

0.0 0.2 0.4 0.6 0.8 1.0
Tile 2: Land Use Class






Tile 3: Surface Temperature

240 0 280
Tile 3: Land Use Class Fraction

0.4 0.6 0.8
Tile 3: Land Use Class






Tile 4 : Surface Temperature






Tile 5: Surface Temperature

240 26 280
Tile 5: Land Use Class Fraction

ST N

180°W

04 0.6
Tile 5: Land Use Class






Tile 6 : Surface Temperature

240 260 280
Tile 6: Land Use Class Fraction

R 11 il

180°E

18Q°W-

0.4 ;
Tile 6: Land Use Class






5. Conclusion

Test data have been decoded GRIB APl and wgrib2 software and outputs plotted by using IDL.
Outputs are coherent with provided graphs.

Test data have been re-encoded by using wgrib2 software and decoded via GRIB APl without any
problem.






