Structure and Uses of GRIB2 Messages
   Sections of a GRIB2 Message

     Each GRIB2 message intended for either transmission or storage contains one or more parameters with values

     at an array of grid points or represented as a set of spectral coefficients.  Logical divisions of the message
     are designated as sections, each of which provides control information and/or data.
     GRIB2 enable the representation of new products available today and provide easy facilities for expansion and
     additions.   The structure of edition 2 of GRIB is more modular and object oriented than the edition 1 of  GRIB.
     There are nine different types of sections in a GRIB2 message, one of which is optional.   The nine sections and

     their general contents are:
      0 - Indicator Section

           The indicator section is normally 16 bytes long.

            Octet Number                      Contents

             1 - 4                        Identifier “GRIB”

             5  - 6                       Reserved

             7                             Discipline – GRIB master table number (see table 0.0)

             8                             GRIB edition number 2

             9 - 16                      Total length of GRIB message

        Example:  Section 0 in GFS grib2 file (grib2.t06z.gfs_wafsf06.45)

        SECTION 0:  0   2   37048

        Where octet (7 to 16) numbers are:

                 0                 Meteorological Products

                 2                 Edition number 2 for GRIB2

                37048          Total length of GRIB message (37048 bytes)

       1 – Identification Section

          The identification section contains characteristics that apply to all processed data in the GRIB message.

          These characteristics identify the originating center and sub-center, indicate the GRIB master table and

          local table version used and give the reference time, the production status, and the type of processed

          data contained in the GRIB message. The contents of section 1 are:

            Octet Number                                              Contents

                       1-4     

                   Length of section in octets (21)

                       5

                                 Number of section (1)

                       6-7                                               Identification of originating/generating centre (table 0 in ON388)

                       8-9 

                   Identification of originating/generating sub-centre

                       10                                                GRIB Master Tables Version Number (see Code Table 1.0) 

             11                                                Version number of GRIB Local Tables used to augment Master Tables

                                                   (see Code Table 1.1)

                       12

                                 Significance of Reference Time (see Code Table 1.2)

                       13-14

                   Year (4 digits)



                       15

                                 Month
              


                       16

                                 Day 
    
             
| Reference time of data

                       17
                                        Hour                        

                       18

                                 Minute
              

                       19

                             Second
           

                       20

                                 Production status of processed data in this GRIB message (see Code Table 1.3)

                       21

                                 Type of processed data in this GRIB message (see Code Table 1.4)

                       22 – N                                          Reserved

        Example:  Section 1 in GFS grib2 file (grib2.t06z.gfs_wafsf06.45)

                    SECTION 1:  7  0  2  1  1  2013 12 18 6  0  0  0  1

              Where octet (6 to 21) numbers are:

                   7                  Identification of originating US NWS- NCEP) (see table 0 – ON)

                   0                  Identification of originating/generating  sub-center (see table C – ON388)

                   2                  Version Implemented on 4 November 2003  (see table 1.0)

                   1                  Local Tables used (see table 1.1)

                   1                  Start of Forecast (see table 1.2)

                   2013            Year

                    12               Month

                    18               Day

                    6                 Hour

                    0                 Minute

                    0                 Second

                    0                 Operation product (see table 1.3)

                    1                 Forecast product  (see table 1.4)

      2 – Local Use Section  (optional)

            The originating/generating center can put anything it desires in this section. The contents of section 2 are:

            Octet Number                                  Contents

                    1-4                            Length of section in octets (nn)

                     5                               Number of section  (2)

                     6-nn                         Local use

      3 – Grid Definition Section

            The purpose of the Grid Definition Section is to define the grid surface and geometry of the data values

            within surface for the data contained in the next occurrence of the data section.

            The contents of section 3  are:

             Octet Number                                     Contents

                        1-4                       Length  of section in octets (nn)

                        5                           Number of section (3)

                        6                           Source of grid definition (see table 3.0)

                       7-10                       Number of data points

                       11                          Number of octets for optional list of numbers defining number of points 

                       12                          Interpretation of list of numbers defining number of points

                       13-14                 Grid Definition Template Number (N) (see Table 3.1)

                       15-xx                    Grid Definition Template (see Template 3.N, where N is the Grid Definition 

                                                     Template Number given in octets 13-14) [xx+1]-nn Optional list of 

                                                     numbers defining number of points 

      Example:  Section 3 in GFS grib2 file (grib2.t06z.gfs_wafsf06.45)

      SECTION 3:  0   41760  0  0  0

      Where octet (6 to 12) numbers are:

                    0                               Source of grid definition specified in table 3.1 (Lat/Lon grid ID 45 -1.25 degree)

                    41760                       Number of data points

                    0                               Regular grids

                    0                               Regular grids

                    0                               0 in table 3.1 is  a  Lat/Lon grid  projection 

                                                     and it is described by Grid definition template number 3.0

                   15-xx                         We insert values of Grid definition template 3.0  into octet 15-xx. (see grib2- grid template 3.0)

                                                     The contents of grid definition template 3.0 is following:

GRIB2 - GRID TEMPLATE 3.0
Latitude/Longitude (or equidistant cylindrical, or Plate Carree)

	Octet
	Contents

	15
	Shape of the Earth (See Table 3.2)

	16
	Scale Factor of radius of spherical Earth

	17-20
	Scale value of radius of spherical Earth

	21
	Scale factor of major axis of oblate spheroid Earth

	22-25
	Scaled value of major axis of oblate spheroid Earth

	26
	Scale factor of minor axis of oblate spheroid Earth

	27-30
	Scaled value of minor axis of oblate spheroid Earth 

	31-34
	Ni—number of points along a parallel 

	35-38
	Nj—number of points along a meridian

	39-42
	Basic angle of the initial production domain (see Note 1)

	43-46
	Subdivisions of basic angle used to define extreme longitudes and latitudes, 

and direction increments (see Note 1)

	47-50
	La1—latitude of first grid point (see Note 1) 

	51-54
	Lo1—longitude of first grid point (see Note 1)

	55
	Resolution and component flags (see Table 3.3)

	56-59
	La2—latitude of last grid point (see Note1) 

	60-63
	Lo2—longitude of last grid point (see Note 1)

	64-67
	Di—i direction increment (see Note1) 

	68-71 
	Dj —j direction increment (see Note1)

	72
	Scanning mode (flags — see Table 3.4)

	73-nn
	List of number of points along each meridian or parallel
(These octets are only present for quasi-regular grids as described in notes 2 and 3)


      GRID TEMPLATE 3.0 : 6 0 0 0 0 0 0 288 145 0 0 90000000 0 48 -90000000 358750000 1250000 1250000 0

      where octet (15 to 72) numbers are:

          6                             Shape of the Earth - Earth assumed spherical with radius = 6,371,229.0 m (see table 3.2)

          0                             Scale Factor of radius of spherical Earth

          0                             Scale value of radius of spherical Earth

          0                             Scale factor of major axis of oblate spheroid Earth

          0                             Scaled value of major axis of oblate spheroid Earth

          0                             Scale factor of minor axis of oblate spheroid Earth

          0                             Scaled value of minor axis of oblate spheroid Earth

          288                         Ni - number of points along a parallel

          145                         Nj - number of points along a meridian

          0                             Basic angle of the initial production domain

          0                             Subdivisions of basic angle used to define extreme longitudes and latitudes, 

                                         and direction increments 

         90000000                La1—latitude of first grid point (90.000 N)

          0                             Lo1—longitude of first grid point 

          48                           Resolution and component flags (see table 3.3.)

        -90000000                La2—latitude of last grid point (90.00 S)

        358750000                Lo2—longitude of last grid point

        1250000                    Di—i direction increment   

        1250000                    Dj —j direction increment

         0                               Scanning mode flags (see table 3.4)

      4 – Production Definition Section

           The purpose of the Product Definition Section is to describe the nature of the data  contained in the 

            next occurrence of  the Data Section. The contents of Section 4 are: 

               Octet Number                                  Contents

                        1-4                      Length of section in octets (nn)

                        5                     Number of section (4)

                        6-7                      Number of coordinate values after Template

                       8-9                       Product Definition Template Number (see table 4.0) 

                       10-xx                   values of product definition template 4.0  into octet 10-xx.

                                                    (see grib2- grid template 4.0) .

             Example:  Section 4 (production definition template 4.0) in GFS grib2 file (grib2.t06z.gfs_wafsf06.45)

GRIB2 - TEMPLATE 4.0
         Product definition template ―Analysis or forecast at a horizontal level or in a horizontal layer at a point in time

	Octet
	Contents

	10
	Parameter category (see Code table 4.1)

	11
	Parameter number (see Code table 4.2)

	12
	Type of generating process (see Code table 4.3)

	13
	Background generating process identifier (defined by originating centre)

	14
	Analysis or forecast generating process identified (see Code ON388 Table A)

	15-16
	Hours of observational data cutoff after reference time (see Note)

	17
	Minutes of observational data cutoff after reference time (see Note)

	18
	Indicator of unit of time range (see Code table 4.4)

	19-22
	Forecast time in units defined by octet 18

	23
	Type of first fixed surface (see Code table 4.5)

	24
	Scale factor of first fixed surface

	25-28
	Scaled value of first fixed surface

	29
	Type of second fixed surfaced (see Code table 4.5)

	30
	Scale factor of second fixed surface

	31-34
	Scaled value of second fixed surfaces


                PRODUCT TEMPLATE 4. 0 :  3  5  2  0  96  0  0  1  6  100  0  10000  255  0  0

                FIELD: HGT      100 mb valid at  6 hr after 2013121806:00:00

                where octet (10-34) numbers are:

                Octet Number                                  Contents

                          3                               Category 3 MASS (parameter for discipline=0 indicates  Meteorological products
                                                           in octet 7 =  0  of the indicator section 0)
                          5                               HGT Geopotential Height  (See table 4.2-0-3)

                          2                          Forecast  (see table 4.3)

                          0                               Background generating process identifier

                          96                             GFS model (see table A in on388)

                          0                               Hours of observational data cutoff after reference time

                          0                               Minutes of observational data cutoff after reference time

                          1                               Unit of time range is hour (see table 4.4)

                          6                               Forecast time  is 6  hour   

                          100                           Isobaric surface (see table 4.5) Type of first fixed surfaced

                          0                               Scale factor  of first fixed surfaced is 0 

                          100                           Scale value of first fixed surface is 100 mb

                          255                           Type of second fixed surface is missing                    

                          0                                Scale factor of second  fixed surfaced is  0

                          0                                Scale value  of second  fixed surfaced is  0

      5 – Data Representation Template

           The purpose of the Data Representation Section is to describe how the data values contained in the next 
           occurrence of the Data Section are represented.   As with the Grid Definition and Product Definition
           section, most of the information necessary  to accomplish this is contained in the Data Representation
           Definition Template.  The contents of Section 5 are: 

 DATA  REPRESENTATION  SECTION

	Octet No.
	Content

	1-4
	Length of the section in octets (nn)

	5
	Number of the section (5)

	6-9
	Number of data points where one or more values are specified in Section 7 when a bit map is 
present, total number of data points when a bit map is absent.

	10-11
	Data representation template number (See Table 5.0)

	12-nn
	Data representation template (See Template 5.X, where X is the number given in octets 10-11)


    Example:  Section 5 (data representation section ) in GFS grib2 file (grib2.t06z.gfs_wafsf06.45)

    The data representation template 5.40 (octets 10-11 set to 40  - Grid Point Data - JPEG2000 Compression)

                                                        Grid point data - JPEG 2000 Code Stream Format 

	Octet Number(s)
	Contents

	12-15
	Reference value (R) (IEEE 32-bit floating-point value) 

	16-17
	Binary scale factor (E)

	18-19
	Decimal scale factor (D) 

	20
	Number of bits required to hold the resulting scaled and referenced data values. (i.e. The 
Depth of the gray  scale image.) (see Note 2)

	21
	Type of original field values (see Code Table 5.1) 

	22
	Type of Compression used. (see Code Table 5.40) 

	23
	Target compression ratio, M:1 (with respect to the bit-depth specified in octet 20), when
 octet 22 indicates Lossy Compression. Otherwise, set to missing (see Note 3) 


                DRS TEMPLATE 5. 40 :  1156161536    0   1   9   0   0   255

                where octet (12-23) number are:

                   Octet Number                                  Contents

                       1156161536                    Reference value of IEEE

                       0                                      Binary scale factor

                       1                                      Decimal scale factor  

                       9                                      Number of bits required to hold the resulting scaled and referenced data values.

                       0                                      Floating point  (see table 5.1)

                       0                                      Lossless (see table 5.40)

                       255                                  Target compression ratio

      6 – Bit-Map Section

            The purpose of the Bit-Map section is to indicate the presence or absence of data at each of the grid point. 
            The contents of Bit-Map section 6 are:

BIT-MAP SECTION

	Octet No.
	Content

	1-4
	Length of the section in octets (nn)

	5
	Number of the section (6)

	6
	Bit-map indicator (See table 6.0)

	7-nn
	Bit-map


7 – Data Section

            The Data section contains the data values themselves.  The contents of data section 7 are:

 DATA SECTION

	Octet No.
	Content

	1-4
	Length of the section in octets (nn)

	5
	Number of the section (7)

	6-nn
	Data in a format described by data Template 7.X, where X is the data representation template number given in octets 10-11 of Section 5.


      8 – End Section

            The End Section serves to identify the end of the GRIb2 message.  The contents of section 7 are:

                                                                                               END SECTION

	Octet No.
	Content

	1-4
	"7777" - Coded according to the International Alphabet Number 5.


                     NOTE:

                     The Indicator Section  0 (16 bytes) and End Section (4 bytes) are the only fixed-length sections in a 
                     GRIB2 message.







