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Summary and Purpose of Document
The document contains the proposal related to the development of the standard set of metadata for AWS for all Automatic Weather Station Installations. 


________________________________________________________________

ACTION PROPOSED
The meeting is invited to examine the proposal and to submit recommendations for consideration by ICT IOS-4 and CBS-Ext.(2006).

References:

1 Final Report, ET AWS-3, Geneva, 28 June – 2 July 2004.

2 CBS-XIII, Abridged Final Report with Resolutions and Recommendations, WMO-No. 985
Background

ET AWS-3 agreed that in the future it is important:

· To develop details of the individual categories presented in the Annex 3, FR of ET AWS-3, in the form of tables as well as a glossary;

· To develop practical examples based on the proposal in Annex 3, FR of ET AWS-3, and make them available for data producers. 

CBS-XIII approved two tasks for ET AWS dealing with the maintenance of metadata for AWS:

· To develop, jointly with experts designated by CCl, JCOMM, CIMO, GCOS and AMDAR, standards for the basic set of variables to be reported by AWS installations;

· To develop practical examples based on the standards developed for AWS metadata.

In comparison with the version presented in Annex 3 mentioned above, a new, more complex and refined version of the proposal for a standard set of metadata elements for all Automatic Weather Station Installations was presented at the first session of the Expert Team on Surface Technology and Measurement Techniques (ET-ST&MT), Geneva, October 2004. The comments provided by the member of ET were incorporated into the proposal and the last version can be found in Annex 1 to the document. Glossary of the terms (definition/explanation) should be developed in the near future and added to the proposal.
Metadata, as defined by ISO 19115, are required for various purposes, e.g. for the use of the data or for the discovery of the data. The developed WMO Core Profile of the Metadata Standard is suitable to all of WMO Technical Commissions and should satisfy the requirements for discovery, i.e. parameter and keyword search, geographical and time search, directory browsing. Each Technical Commission can develop its own profile based on the WMO Core Metadata Profile.
As the catalogue of features and keywords are important aspects of the metadata, the keywords and key phrases lists should be further developed. The existing keyword list has to be updated as a key phrases list with appropriate hierarchy suitable for searching and with the terminology based on International Meteorological Vocabulary.
Taking into account the development of WMO Core Profile of the Metadata Standards, from the aspect of AWS, it will be necessary to develop at least following catalogues (lists) of:
1) Parameters measured by “standard” AWS (the Functional Specification for AWS developed by ET AWS can be used for this purpose);

2) Instruments used for the measurements of required variables listed in the Functional Specifications for AWS; a possible reference could be the Instrument catalogue developed by the China Meteorological Administration;
3) Data processing procedures (algorithms) used by AWSs; as a possible source of information could be Algorithms Used in Automatic Weather Stations - Evaluation of Questionnaire (IOM 78 (TD 1160)).
4) Data quality control procedures used.

In the process of the development of the standard set of metadata elements for all AWS installations, a careful review of the existing metadata within the WMO Core Metadata Profile has to be performed to confirm that suitable metadata does not exist yet. For each extended metadata section, entity, and/or element, the name, short name, definition, obligation, condition, maximum occurrence, data type, and domain values shall be defined.

For the purpose of the preparation of catalogues mentioned above, several source of information, guidelines are available, and could be used, e.g.:
· WMO-No. 47, International List of Voluntary Observing Ships WMO:

Pub47Codetables0403 (Doc 6(1)add1.doc), Pub47Layoutguide0403 (Doc 6(1)add2.doc); 

http://www.wmo.int/web/www/ois/pub47/pub47-home.htm
· Instrument catalogue (http://www.wmic.cn/en/index.asp?id=5), the examples of Edition 2000 are 
     in Doc 6(1)add3.doc.
For the purpose of the preparation of the example of metadata set, several sources of information are available, e.g.:

· SASP Metadata.doc (Doc 6(1)add4.doc), SBSP Metadata.doc (Doc 6(1)add5.doc); http://www.mountainstudies.org/DataBank/GIS/
· EDIOS_MIF.doc (Doc 6(1)add6.doc); http://www.edios.org/addtodir.htm
· MIF_MBS-Piran-NIB.pdf (Doc 6(1)add7.doc); http://boja.msp.nib.si/doks/MIF_MBS-Piran-NIB.pdf
A standard set of metadata for AWS (an extent of the set) should be also considered from the time aspect point of view, taking into account significance of each entry for different data users/applications. Thereafter, metadata can be split up into several categories:
· Metadata required in real time together with measured data;

· Metadata required in near real time;

· Metadata not required in real time/near real time;

· Metadata required only in non real time (for archives). 
Therefore, it would be necessary to categorise metadata and for the standard set of metadata to pick up from all possible entries those that are required together with measured data in real time.

For the first category mentioned above (the standard set of metadata), the data transmission format should be the same as in case of measured data. It means that in case of using TDCF for transmission of AWS data it would be necessary to review TDCF and develop adequate descriptors if necessary, and adjust BUFR templates accordingly. 
The follow-up action for this purpose is specified in Doc 3(1).

2.1 Station information 

There is a great deal of information related to a station's location, local topography and others. Basic station metadata include: 

	Type of metadata
	Explanation
	Examples

	Station name 
	Official name of the station
	Prievidza

	Station index number(s)
	Number(s) used by the National Meteorological Service to identify a station
	11867

	Geographical co-ordinates
	Latitude and longitude of the station reference point
	18.7697

18.5939

	Elevation above mean sea level
	Vertical distance of a reference point of the station measured from mean sea level
	260.25 m

	Types of soil, physical constants 

and profile of soil
	Description of soil type below the station, its characteristics
	clay

	Types of vegetation and condition, 
the date of the entry
	Description of the station’s environment land
	natural; grass, 7 Dec 2004

	Local topography description
	Description of the station’s surroundings, with emphasis on topographic features that may influence the weather at the station
	valley station 

	Classification of roughness
	Davenport classification of effective terrain roughness
	2

	Type of AWS, manufacturer, HW and SW versions, model details, (model, serial number, software version)
	Basic information on the AWS installed
	AWS: Model Vaisala MILOS 500

Hardware v1.2, 
Operating system v1.2.3, Application program v1.0.2.
Modem: Model ABCD,
Hardware v2.3, 
Software v3.4.5.

Power supply: Model XYZ, Hardware v4.5.

	Observing programme of the station:
	Information on types of observation made, variables measured
	1-hour synoptic observations

	· parameters measured
	List of variables measured
	T, P, U, DF, …

	· reference time
	Reference time of observations
	UTC

	· Message codes and reporting times (offset and interval).
	Actual time of observations
	METAR: Start 00:00 UTC, 
interval 1 hour.

SYNOP: Start 01:00 UTC, 
interval 3 hours.

AWS: Start 00:00, 
interval 1 minute.

	The datum level to which atmospheric pressure data of the station refer;
Elevation data used for QFE/QNH
	Datum levels to which the atmospheric pressure is reduced
	Pressure sensor: 123.45 m MSL;

Station: 125.67 m MSL.
Runway: 124.56 m MSL;


2.2 Individual instrument information 
Relevant metadata should be: 

	Type of metadata
	Explanation
	Examples

	Sensor type:


	Technical information on the sensor used for the measurement of the variable
	Temperature; humidity; pressure …

	· manufacturer
	
	Vaisala, Campbell, …

	· model
	
	HMP45C, PTU-2000

	· serial number
	
	12345…

	· hardware version
	
	v1.2.3

	· software version
	
	v2.3.4

	Principle of operation: 
	Description of method or system used 
	

	· method of measurement / observation
	Type of operation principle describing method of measurement/observation used
	constant current principle, polymer capacitance

	· type of detection system
	Complete set of measuring instruments and other equipment assembled to carry out specified measurements
	optical scatter system combined with precipitation occurrence sensing system

	Performance characteristics 
	Operating range of sensors
	-50 - +60 ºC, 0 - 100 %

	Unit of measurement 
	SI unit in which the variable is measured
	K, Pa, m s-1

	Measuring range
	Interval between upper and lower value limits for which a variable is reported
	-50 - +60 ºC, 0 – 75 m s-1

	Resolution
	The smallest change in a physical variable which will cause a variation in the response of a measurement system.
	0.01 K, 

	Uncertainty


	Variable associated with the result of a measurement that characterizes the dispersion of the values that could be reasonably attributed to the measurand; the interval in which the “the value” of the variable at the time of measurement is expected to lie.
	±0.1 K

	Instrument time constant
	Time required for an instrument to indicate a given percentage (63.2 %) of the final reading resulting from an input signal
	20 s; 

	Interface time constant
	Time required for the interface electronics to indicate a given percentage (63.2 %) of the final reading resulting from an input signal
	5 s; 

	Time resolution
	Frequency of sampling
	3 s,  10 s

	Output averaging time
	Time period used for the purpose of determining of reported value
	1 min.; 2 min; 10min.

	Siting and exposure: 
	
	

	· location
	
	screen, mast, tower

	· degree of interference from other instruments or objects
	
	

	· shielding
	
	screen, naturally aspirated

	· shielding time constant
	Time required for the instrument exposure method (solar radiation screen, or vent etc.) to indicate a given percentage (63.2 %) of the final reading resulting from an input signal
	10 s; 

	· height above ground (or level of depth)
	
	1.75 m, -0.1 m

	· representative height of sensor above ground
	Standard height for the measurement 
	1.2 – 2 m

	Data acquisition: 
	
	

	· sampling interval
	Time between successive observations
	3 s, 10s, 30s

	· averaging interval
	Time interval from which samples are used
	1, 2, 10, 30 minutes

	· type of averaging
	Method used for the calculation of the average
	arithmetic; exponential; harmonic

	Correction procedures
	Corrections applied to the data 
	for temperature, 

for gravity, for wind speed

	Calibration data 
	
	

	· correction
	Value to be added to or subtracted from the reading of an instrument to obtain the correct value
	C = R (1+0.6R)

	· time of calibration
	Date when the last calibration was made
	12 Dec 2003

	Preventive and corrective maintenance: 
	
	

	· recommended / scheduled maintenance
	Frequency of preventive maintenance
	one per 3 months

	· calibration procedures
	Type of method/procedure used
	static/dynamic calibration

	· calibration frequency
	Recommended frequency
	12 months

	· procedure description
	
	

	Results of comparison with travelling standard
	Result of the field tests of the sensor immediately after installation
	98% 

	Results of comparison with travelling standard
	Result of the field tests of the sensor immediately prior to removal
	103% 


2.3 Data processing information 
For each individual meteorological parameter, metadata related to processing procedures should include: 

	Type of metadata
	Explanation
	Example

	Measuring / observing programme: 
	
	

	· time of observation
	
	10th, …,60th min.

	· reporting frequency
	
	10 min.

	· data output
	Quantity that is delivered by an instrument or system
	2-min. average value 

	· processing interval
	Time interval from which the samples are taken
	2, 10 min. (wind)

	· reported resolution
	Resolution of variable reported
	0.1 ms-1

	Data-processing method, procedure, algorithm
	Method used 
	running 10-min. average 

	Formula to calculate the element
	
	VIS=N/(1/V1+1/V2+ … +1/Vn) 

	Mode of observation / measurement
	Type of data being reported
	instantaneous, total, mean value, variability,

	Input source (instrument, element, etc.)
	Measured or derived variable
	WAA 151

	Constants and parameter values
	Constants, parameters used in computation of derived parameter
	g=9.806 65ms-2


2.4 Data handling information
Metadata elements of interest include: 

	Type of metadata
	Explanation
	Example

	Quality control procedures, algorithms
	Type of QC procedures
	plausible value check; time consistency check, internal consistency check

	QC flags definition
	Description of QC flags  
	1 good, 2 inconsistent, 3 doubtful

4 erroneous, 5 not checked, 6 changed

	Processing and storage procedures
	Different procedures used in the process of data reduction and data conversion
	computation of visibility from extinction coefficient

	Constants and parameter values
	
	


2.5 Data transmission information

The transmission-related metadata of interest are: 

	Type of metadata
	Explanation
	Example

	Method of transmission
	Means of transmission
	GSM/GPRS, OrbComm; radio

	Data format
	Type of message used for data transmission
	BUFR; SYNOP

	Transmission time
	Time of regular transmission of data
	11th minute; 60th minute

	Transmission frequency
	Frequency of data transmission
	10 minute; 1 hour


