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________________________________________________________________

Summary and Purpose of Document
The document contains a proposal for new BUFR/CREX descriptors related to instantaneous radiation. 


________________________________________________________________

ACTION PROPOSED
The meeting is invited to examine the proposal and recommend the new descriptors either for further validation or for submitting to the CBS-XIII.

Reference:

- Manual on Codes, WMO-No. 306, Volume I.2.

Concerns relative to BUFR element descriptors 0 14 017 and 0 14 018

By Yves Pelletier

Implementation and Operational Services Division

Operations Branch

Meteorological Service of Canada

Introduction

In the course of my duties as BUFR and GRIB focal point at the Canadian Meteorological Centre, I recently came to examine how descriptors 0 14 001 through 0 14 014 (accumulated radiation) relate with descriptors 0 14 017 and 0 14 018 (instantaneous radiation).  This examination leads me to conclude that the scaling factor for the instantaneous radiation descriptors is incorrect.

Description of problem

The Table B entries for all of the above descriptors specify Scale = -3,  Reference Value = -2048 and Data Width = 12 bits. Thus for these descriptors the range of possible values is -2048000 to +2047000 in steps of 1000 (in units of J m-2 for integrated values, and W m-2 for instantaneous values). 

In the case of instantaneous radiation (descriptors 0 14 017 and 0 14 018), I am prompted to question the appropriateness of a scale of -3.  This is because of the improbably large range of values for an instantaneous measurement: +/- 2 megawatts per square meters is over three orders of magnitude larger than the values that could be expected in the normal context of meteorological radiation.  The maximum achievable instantaneous radiation should be about 1.5 KW m-2 (slightly in excess of the Solar Constant (1.37 KW m-2 ) but almost reachable under certain conditions of thin cloud cover). 

Furthermore, the scale of -3 removes diminishes the accuracy of the reported value by three decimal places.  This is acceptable in the case of accumulated values because the measurement error also accumulates as the measurement is integrated over time.  However, in the case of instantaneous values, the expected accuracy of the measurement is such that a scale of -3 would destroy valid information.  

Proposal

 1. Assuming a desired precision of 1 W m-2 is desired, and maximum values slightly above the Solar Constant, then appropriate parameters for the instantaneous radiation element descriptors would be :  bit width = 12, scale = 0 and reference value = -2048. This would achieve a safe and realistic range of values in both the upward and downward direction.

2. In the case of instantaneous long wave radiation, the information at my disposal suggests that the reasonable maximum value is in the range of 500 W m-2 .  It would appear then that for this element bit width = 10, scale = 0 and reference value = -512 would be sufficient.  

The table below summarizes the proposal:

	Table reference
	Element name
	Unit
	Scale
	Reference value 
	Data width

	0 14 061
	Instantaneous

long-wave radiation
	W m-2
	0
	-512
	10

	0 14 062
	Instantaneous 

short-wave radiation
	W m-2
	0
	-2048
	12


I hereby respectfully request that the Expert Team re-examine the scale of the Class 14 element descriptors 0 14 017 and 0 14 018 and propose deprecation as required. 


