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________________________________________________________________

Summary and Purpose of Document
This document is a proposal to update Guide to FM-92 GRIB Edition 2.

________________________________________________________________

ACTION PROPOSED
The Meeting is kindly asked to consider proposal and take further actions.

1. Introduction

The Guide on FM-92 GRIB Edition 2 page 38 states that the increments should be created by subtracting minimum value of the field from each field value.

GRIB packing and unpacking must be symmetrical in the sense that the same values shall be used in packing/unpacking process.  Since the R (reference value) is stored as IEEE 32 bit floating point number, its value can be slightly different from the field minimum value and cause problems specially when dealing with small numbers.

2. Proposal

The proposal is to use always IEEE 32 bit floating point R number for increment and binary scale factor calculation instead of minimum value of grid.  R shall be the largest IEEE 32 bit representation, which is smaller or equal than minimum value.  Therefore Step 3 should be amended as:

Step 3 : should be changed to :

Step 3:  The third step in the packing operation is to scan through the field, which may or may not have been D scaled at this point, to find the minimum value of the parameter, create largest IEEE 32 bit representation value which is smaller or equal than minimum value and subtract that minimum – the reference value R – from all the data points, leaving a residual of non-negative numbers.  To overcome some precision limitations of the reference value, decimal scaling should be applied if the range of the values is not significantly greater than the epsilon of the reference value (minimum difference between two values in the precision of the reference value).  This step has two benefits.  The first of these is convenience – making all the data points non-negative bypasses problems with different computer hardware that represent negatives in various ways.  The GRIB message is rendered just that more machine independent by being non-negative throughout.  The second benefit is more consequential:  It can result in a substantial compression of the bulletin size without any loss of information content.  If a field has an appreciable bias away from zero, the residuals formed by the minimum removal operation will all be much smaller numbers than otherwise.  Thus they will need fewer bits to contain them when they are, eventually, packed as integers.  The value of R is stored in octets 12-15 of the Data Representation Section.  
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