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Summary and Purpose of Document


This document contains a proposal to clarify (or define) the unit of radius/axis of the Earth used in the Grid Definition Templates of FM 92-XII Ext. GRIB (Edition 2).

________________________________________________________________

ACTION PROPOSED


The meeting is invited to examine the proposal with a view to submitting it to the next session of the Commission for Basic Systems.
References:

1.
Guide to the WMO Table Driven Code Form Used for the Representation and 
Exchange of Regularly Spaced Data In Binary Form: FM 92 GRIB Edition 2
Discussion

1.
Background

FM 92-XII Ext. GRIB (Edition 2) was approved by the CBS-XII (Geneva, Nov.-Dec. 2000) and the EC-LIII (Geneva, June 2001), and it came into force on 7 November 2001 with almost all Grid Definition Templates (GDTs) which are currently effective.


In many GDTs except GDTs 3.50 to 3.53, 3.100, 3.120 and 3.1200 (not validated yet), scale factors and scaled values of radius/axis of the Earth (hereafter referred to as Earth radius) are defined to include.


In the Code Table 3.2 (Shape of the Earth) of the Manual on Codes, Volume I.2 (hereafter referred to as Manual), which is referred to by the relevant GDTs above, the Earth radius is described in meters.  Accordingly, it is natural to represent the Earth radius in meters by simple analogy, although it is not clearly defined in the Manual.  Actually, in a GRIB2 validation test conducted by NCEP and JMA, the two centres encoded the Earth radius in metres, and there was no problem and objection.


On the other hand, in the Code Table 3.2 of "the Guide to the WMO Table Driven Code Form Used for the Representation and Exchange of Regularly Spaced Data in Binary Form: FM 92 GRIB Edition 2 " (hereafter referred to as Guide) (see page 27 of the Guide), the Earth radius is described in km.  As an example, in a sample of paragraph 2.4.1 of the Guide (see also page 50), the radius of the spherical Earth is encoded in km as follows.


Section
Message


Octet No.
Octet No.
Value
Meaning


15
52
1
The Earth is assumed to be spheriacal with radius specified by the 




data producer


16
53
3
The scale factor for the radius of the spherical Earth is 3


17-20
54-57
6350000
The scaled value of the radius of the spherical Earth is 6350000km


Thus, there is a possibility that the Earth radius is encoded in either meters or km in line with the Manual or Guide as follows.



Section 3
Section 3



Octet 16
Octet 17-20

     Manual *
0
6350000

     Guide
3
6350000


* In the Manual, the unit of the Earth radius is not clearly defined.


Obviously, this problem is caused by inconsistency of two Code Tables 3.2 in the Manual and the Guide, and this would be a cause of troubles for decoding GRIB2 data unless the GRIB2 encoder/decoder is elaborated so as to accept the Earth radius in two units, namely meter and km.

Proposal

2.
Amendment to the Manual


To avoid problems which may be caused by undefined unit of the Earth radius in the Manual and to clarify the unit for the Earth radius as metres of SI unit, add the following note to the relevant GDTs * as the last one .


Note:

(x) **
A scaled value of radius of spherical Earth, or major or minor axis of oblate spheroid Earth is derived from applying appropriate scale factor to the value expressed in metres.


*
GDTs 3.0, 3.10, 3.20, 3.30, 3.31, 3.40, 3.90, 3.110, 3.1000 and 3.1100


**
X depends on the number of Notes to the corresponding GDT.

3.
Amendment to the Guide


To eliminate the inconsistency between the Manual and the Guide on the unit of the Earth radius, modify the current Guide as follows.


In page 27,

(1)
In the first paragraph and the Code Table 3.2, all values in km are multiplied by 1000 and expressed in meters.

In pages 50, 54, 68, 70, 87, 89, 94 and 96,

(2)
The value and the meaning to the Octet 16 of Section 3 is changed to "0" (zero) and "The scale factor for the radius of the spherical earth is 0",respectively.

(3)
The meaning to the Octets 17-20 of Section 3 is changed to "The scaled value of the radius of the spherical earth is 6350000 m".

