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Representation of west longitudes in GRIB
(Submitted by Enrico Fucile (ECMWF))

	Summary and the Purpose of the Document

A proposal is made to allow negative values of longitudes to represent west longitudes.


Action proposed:  The team is requested to approve the contents and amend regulation 92.1.8 as porposed.

1. Background and discussion

The definition of range and sign for longitudes in a GRIB edition 2 message is stated in regulation 92.1.8: “The longitude values shall be limited to the range 0 to 360 degrees inclusive. Orientation shall be east longitude positive, with only positive values being used”. According to this regulation a west longitude of 40 degrees shall be coded as 320. Therefore a conversion is frequently necessary from the user variable to the coded element and vice versa. This can represent a problem for longitude intervals because in the coding conversion the interval can be split in two disjoint intervals. As an example the interval 40W to 40E in a latitude/longitude representation (GDT 3.0) shall be coded as

· longitude of first point (octets 51-54) = 320000000

· longitude of last point (octets 60-63) = 40000000

· longitude scanning mode (bit 1 of octet 72) = 0 (positive longitude direction).

This is representing the disjoint intervals [320,360], ]0,40], where we have excluded “arbitrarily” the value 0 to avoid considering the same point twice. We highlight that the exclusion of the point 0 is arbitrary as there is not any regulation stating exactly how to build the two intervals from the first and last point and the scanning mode in this case. Therefore in this example the interval [-40,40] is split in [320,360], ]0,40] only because negative longitude values are not allowed by regulation 92.1.8. Splitting the longitude interval in two disjoint intervals is an unnecessary operation which could cause problems in the user code and therefore should be avoided. 

2. Proposal

We propose to modify regulation 92.1.8 as follows.

92.1.8 The longitude values shall be limited to the range -360 to 360 degrees inclusive. Orientation shall be east longitude positive and west longitude negative. Negative values shall be coded according to regulation 92.1.5.
The proposal is back compatible as it contains the cases currently permitted and therefore is not expected to invalidate any of the existing data. In this respect we notice that the allowed range has been put to -360 to 360 instead of -180 to 180 to be back compatible with existing data which can be coded in the range 0 to 360.

This change will allow a simpler and safer encoding of longitude intervals and will eliminate unnecessary complications due to negative longitude conversion. 

