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________________________________________________________________

Summary and Purpose of Document
This document contains a proposal for a new code table for correction algorithms for humidity measurements.

_________________________________________________________________

ACTION PROPOSED
The meeting is requested to review the document and proposed its content as pre-operational after urgent validation.

References:

[1] Manual on Codes, WMO - No 306, Volumes I.1 and I.2.
1. Background and discussion

Several studies of the last few years have shown, that humidity measurements using radiosondes may suffer a dry bias in daytime measurements. This daytime dry bias is caused by the solar heating of the humidity sensing element, which in turn measures a relative humidity at a temperature warmer than ambient temperature. In addition the most commonly used polymer sensors show a decreased time response at colder temperatures, which leads to a decreased resolution and possibly to a bias. This daytime dry bias has been identified and for Vaisala it has been quantified in open literature. Several radiosonde manufacturers have now implemented correction algorithms, which adjust the daytime humidity measurements based on the assumed solar heating. They may also correct the decreased sensor response of the humidity sensing element. 

These corrections are included in the software algorithms used to process the sounding data and the desperate need exists to identify these corrections in the describing meta data, i.e. the data provided must indicate, whether the measured humidity values have been corrected for solar radiation and for time lag. 

The BUFR format currently does not provide a code table to encode this information. Therefore a new code table should be created, which allows stations to provide this information.
In addition it is essential that manufacturers provide the serial number of the radiosonde and the serial number of the software version used to process this information. This information can already be included in the appropriate BUFR format fields.

2. Proposals
a. A new Code table 0 02 017 – " Correction algorithms for humidity measurements" is proposed
	TABLE

REFERENCE
	
	BUFR
	CREX

	F
	X
	Y
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE VALUE
	DATA

WIDTH

(Bits)
	UNIT
	SCALE
	DATA

WIDTH

(Char)
	Status

	0
	02
	017
	Correction algorithms for humidity measurements
	Code table
	0
	0
	5
	Code table
	0
	2
	Pre-operational


0 02 017

Correction algorithms for humidity measurements
     Code figure



Status


0
No corrections
pre-operational


1
Time lag correction provided by the manufacturer
pre-operational


2
Solar radiation correction provided by the manufacturer
pre-operational


3
Solar radiation and time lag correction provided by the manufacturer
pre-operational


4-30
Reserved
pre-operational


31
Missing
pre-operational

b. Recommendation for appending additional metadata to TM 3 09 052 needed for radiosondes. 


BUFR messages for P, T, U and wind vertical profiles should provide information about the serial number of the radiosonde, identification and version number of the software and correction algorithms for humidity measurements.

For this purpose BUFR Section 3 should be extended at least by 
3 09 052

0 01 081 – "Radiosonde serial number"

0 02 017 – "Correction algorithms for humidity measurements"

0 25 061 – "Software identification and version number"
At the moment the Vaisala Software "AS14 3.65.0" used in Germany provides several additional information:
      3 09 052

      0 01 081 – "Radiosonde serial number"

      0 01 082 – "Radiosonde ascension number"

      0 02 067 – "Radiosonde operating frequency"

      0 02 095 – "Type of pressure sensor"

      0 02 096 – "Type of temperature sensor"

      0 02 097 – "Type of humidity sensor"

      0 25 061 – "Software identification and version number"

      2 05 060 – used for other information (e.g. reason of truncation = "increasing pressure")
The further extension by 0 02 017 – "Correction algorithms for humidity measurements" is urgently needed.
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