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_______________________________________________________________________

Summary and Purpose of Document
GRIB code table 3.2 (Manual on Codes, Volume I.2) contains several ways to describe the shape of the earth used in a GRIB. Several entries, however, do not contain sufficient information in order to interpret coordinates unambiguously. A note is suggested to reduce ambiguity for the future, and only unambiguous coordinate reference systems are proposed in GRIB 3.
_______________________________________________________________________

ACTION PROPOSED
The team is invited to discuss and adopt the proposed Note for Code table 3.2 in the Manual on Codes, Volume I.2.

The team is also invited to discuss the option of unambiguously specifying the

coordinate system origins for all shapes of earth allowed in GRIB Edition 3.
DISCUSSIONS
Several entries in GRIB code table 3.2 (Manual on Codes, Volume I.2, see annex) specify the shape of the earth without sufficient information to interpret coordinates signifying positions on the earth's surface. This allows GRIBs to be encoded with latitude/longitude coordinates which may or may not be understood as the encoding user intended, because the reference prime meridian is left to the user's interpretation.

Typically, latitude/longitude coordinate systems use the equator, defined by the obliquity of the ecliptic, as the latitudinal origin, north and east directions defined by the earth's rotational axis and the generally accepted IERS Reference Meridian, which is close to, but not identical with, the prime meridian at Greenwich which was used until earth-based surveying was largely superceded by satellite-based cartography. This is, however, neither guaranteed nor is it always the case. Historically, easting coordinates based on differing easting origins have led to confusion in many circumstances. Although the latitudinal origin is easily defined based on the earth's rotational characteristics, the longitudinal origin is a matter of arbitrary definition, creating the need for the definition and maintenance by an external authority.

Such external authorities are referenced in code figures 2, 4, 5, 8 and 9 (GRIB code table 3.2, Manual on Codes, Volume I.2, see annex), but the remaining code tables remain ambiguous. Even if it is assumed that the prime meridian at Greenwich is used, this meridian is defined in several coordinate systems with differences of more than 100 meters at most latitudes.  For NWP models this distance may be negligible, but when weather data is combined with other georeferenced data the difference can be quite relevant, e.g. for model output statistics in mountainous terrain.

Normally it is a fairly safe assumption that latitude/longitude coordinates should be interpreted using the WGS84 geodetic system, in which the longitudinal origin is clearly defined, but without specification any coordinates are, in truth, ambiguous, even if the interpretation is often serendipitously correct - or at least correct enough for the resolution of most GRIB data. The remaining ambiguity should be reduced in order to ensure a consistent interpretation of encoded coordinates.

PROPOSAL
The following note (2) is proposed for code figures 0, 1, 3, 6, and 7 of code table 3.2 – Shape of the Earth
Change

  Note: WGS84 is a geodetic system that uses IAG-GRS80 as a basis.
In

Notes:

(1) WGS84 is a geodetic system that uses IAG-GRS80 as a basis.

Add note

     (2)  Coordinates can only be unambiguously interpreted if the coordinate reference system in which they are embedded is known. Therefore, defining the shape of the earth alone without coordinate system axis origins is ambiguous. Generally, the prime meridian defined in the geodetic system WGS84 can be safely assumed to be the longitudinal origin. However, because these code figures do not specify the longitudinal origin explicitly, it is suggested to contact the originating center if high precision coordinates are needed in order to obtain the precise details of the coordinate system used.

Additionally, it is proposed that in GRIB 3 the coordinate system origins specified in the WGS84 geodetic system be explicitly specified in the table unless the code figure states otherwise.
