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________________________________________________________________

Summary and Purpose of Document
The document contains a proposal to update and clarify  the use of i and j direction increments combined with Scanning Mode in GRID Definition Templates.

________________________________________________________________

ACTION PROPOSED
The meeting is invited to discuss the content of this document

and recommend for validation
The Met Office proposes the following update and clarification to the use of i and j direction increments combined with Scanning Mode in GRID Definition Templates.

Changes appear in red.

BACKGROUND AND DISCUSSION 
The current GRIB2 specification permits negative values for i and j directions [Octet numbers 64-67 and 68-71 respectively in GRID definition templates 3.0] and Scanning modes that are also negative [Flag Table 3.4]. This combination produces a potential for ambiguity and a possible interoperability issue between GRIB API libraries.

The following GRID templates have contents that contain both i/j directions and scanning mode attributes.

	GRID Template Number
	Contents
	Octet No.

	3.0
	Di - i direction increment
Dj – j direction increment

Scanning mode
	64-67

68-71

72

	3.2 (based on 3.0)
	
	

	3.3(based on 3.0)
	
	

	3.10
	Scanning mode

Di - longitudinal direction grid length
Dj - latitudinal direction grid length
	60

65-68

69-72

	3.20
	Dx - x-direction grid length
Dy - y-direction grid length
Scanning mode
	56-59

60-63

65

	3.30
	Dx - x-direction grid length
Dy - y-direction grid length
Scanning mode
	56-59

60-63

65

	3.31
	Dx - x-direction grid length
Dy - y-direction grid length
Scanning mode
	56-59

60-63

65

	3.40
	Di - i direction increment
Scanning mode
	64-67

72

	3.41 (based on 3.40)
	
	

	3.42( based on 3.40)
	
	

	3.43 (based on 3.40)
	
	

	3.44 (based on 3.0)
	
	

	3.110
	Dx - x-direction grid length in units of 10–3 m as measured at the point of the axis
48-51
Dy - y-direction grid length in units of 10–3 m as measured at the point of the axis
52-55
Scanning Mode

57




The Met Office proposes that the GRIB2 specification be updated to give clear guidance on the encoding of i and j directions values.

PROPOSAL
Each of the GRID templates listed above add an additional note to state that only the absolute value is used for the direction increment and this additional note be added to both I and j contents.

An example of the proposed update is given below:

Changes to Grid definition template 3.0 Specification:

Grid definition template 3.0 – latitude/longitude (or equidistant cylindrical, or Plate Carrée)

Octet No. Contents

15 Shape of the Earth (see Code table 3.2)

16 Scale factor of radius of spherical Earth

17–20 Scaled 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 Flag table 3.3)

56–59 La2 – latitude of last grid point (see Note 1)

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

64–67 Di – i direction increment (see Note 1 and Note 5)

68–71 Dj – j direction increment (see Note 1 and Note 5)

72 Scanning mode (flags – see Flag 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)

Notes:

(1) Basic angle of the initial production domain and subdivisions of this basic angle are provided to manage cases where

the recommended unit of 10–6 degrees is not applicable to describe the extreme longitudes and latitudes, and direction

increments. For these last six descriptors, the unit is equal to the ratio of the basic angle and the subdivisions number.

For ordinary cases, zero and missing values should be coded, equivalent to respective values of 1 and 106 (10–6 degrees

unit).

(2) For data on a quasi-regular grid, where all the rows or columns do not necessarily have the same number of grid points,

either Ni (octets 31–34) or Nj (octets 35–38) and the corresponding Di (octets 64–67) or

Dj (octets 68–71) shall be coded with all bits set to 1 (missing). The actual number of points along each parallel or

meridian shall be coded in the octets immediately following the grid definition template (octets [xx+1]–nn), as

described in the description of the grid definition section.

(3) A quasi-regular grid is only defined for appropriate grid scanning modes. Either rows or columns, but not both

simultaneously, may have variable numbers of points or variable spacing. The first point in each row (column) shall be

positioned at the meridian (parallel) indicated by octets 47–54. The grid points shall be evenly spaced in latitude

(longitude).

(4) A scaled value of radius of spherical Earth, or major or minor axis of oblate spheroid Earth is derived from applying the

appropriate scale factor to the value expressed in metres.

(5) The sign bit is ignored. Only the absolute value is used in combination with the scanning mode direction indicated in Octet 72.
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