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	Summary and purpose of document
This document provides information on the development of catalogue of metadata for stations, instruments and methods of observation.


Action proposed
The Meeting is invited to agree on the expected level of details of metadata to be collected and decide on how it plans to contribute to the overall effort related to metadata that will be carried out by the WIGOS Task Team on Metadata.
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 I
Draft Metadata Catalogue
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2.  WMO 2010: AWS metadata catalogue, CBS expert team on requirements and implementation AWS platforms, sixth session, Geneva, Switzerland, 22-25 June 2010.
Draft Metadata Standard Related to Observing Stations, Instruments, and Observing Technologies
Objectives
The assigned task is to continue development of metadata catalogue (for sensors, observing technologies and stations) using terminology used in CIMO Guide and the Guide to GOS (ref. CIMO-ET work plans 2011-2014). 

The metadata catalogue had been discussed in the previous expert team on surface technology and measurement technique (ET-ST&MT) before CIMO-XV 2010 (WMO 2008). While standardization on metadata has been addressed by different groups such as WIS, CBS ET-AWS, or more broadly by the WIGOS Task Team on Metadata, CIMO A1 ET on Standardization should focus on the metadata in the aspects of instruments and observing methods.
According to the WIGOS framework Implementation Plan (WIP ver.1.0), the information on surface-based networks and instrumentation details currently recorded in Volume A will be available in the WIGOS Operational Database and to be accessible via the WIGOS Portal together with additional metadata. It is desirable that those elements of metadata that will be stored in the Database should agree with metadata standard that will be set in the future.
Review existing material
The standard and recommended sets of metadata for AWS stated in the Manual on GOS and the Guide to GOS (Table 1) seem to be suitable for a starting point of the task of drafting metadata standard. They can also be expanded to manned stations, since observations for major meteorological parameters are made automatically and the observing data are transmitted to the data center in real-time regardless of manned or unmanned stations. In these GOS materials, the metadata are listed according to the major elements such as station information, individual instrument information, data-processing information, data handling information, and data transmission information. From the view point of CIMO, the first two elements including the metadata related to instruments, observing methods, siting and exposure should be focused. 
Reviewing the previous work done by ET-ST&MT (WMO 2008), it was recommended to prepare a list of observing techniques and fill in the tables of Appendix III in Guide to GOS by using the terminologies appeared in CIMO Guide or the catalogues developed by CBS ET- AWS (WMO 2010). Thus, the first draft metadata catalogue (Appendix I) was developed by supplementing the necessary items to these tables by referring to them. Information about observing techniques and types of instruments for each parameter was extracted mostly from the text of CIMO Guide. However, the information was not enough to appropriately categorize the observing techniques and the type of instruments and include all the necessary information regarding both new and old types of instruments. When it comes to the metadata for climate users, information about old analogue type of instruments and their observing methods makes a critical part of station histories. 
In addition to the metadata of observing techniques, information about siting and exposure of instruments are important as they can have a great impact on data quality. CIMO Guide and the Guidelines on climate metadata and homogenization (WMO/TD No. 1186) give thorough instructions about what kind of metadata should be collected to record local environment of station in topographical or micro scale, horizon obstructions and the enclosure of sensors (Table 1). Thus the tables in the Guide to GOS were supplemented with those metadata elements, based on experience in the JMA operational surface observing network as well.
Draft Metadata Catalogue

(Assessment of Table 1.2 - Table 2.2 of Appendix III in the Guide to GOS, WMO-No. 488,)

The first draft (shown in Appendix 1) was developed to add a list of observing methods and instruments for each meteorological parameter and metadata elements related to local environment around station, siting and exposure of instruments to the tables of Appendix III in the Guide to GOS. The draft list of observing methods and instruments is still incomplete and needs examination by the experts in instrument to be finalized.
Table 1. Existing materials related to metadata
	Material
	Description for metadata

	Manual on the Global Observing System. WMO-No. 544.
	Standard set of metadata elements for automatic weather station installations. Attachment III.1

	
	2.8.4 (a) – (h). (Metadata for  climatological stations)

	
	2.11.3 (a) – (i). (Metadata for agricultural meteorological stations)

	Guide to the Global Observing System. WMO-No. 488.
	Automatic weather station metadata. Appendix III.3

	Guide to Meteorological instruments and methods of observation. WMO-No. 8
	1.1.3 Metadata. General, Chapter1 in Part I

	
	Siting classifications for surface observing stations on land. Annex 1 B, Chapter 1 in Part I

	
	Station exposure description. Annex 1.C, Chapter 1 in Part I

	
	1.9.2 Elements of a metadata database. Chapter 1 in Part III

	Guidelines on climate metadata and homogenization. WCDMP No. 53, WMO/TD No. 1186.
	2. Metadata

	The work done by ET-ST&MT (WMO 2008) and CBS ET-AWS(WMO 2010)
	-


Future work
There are such a wide range of metadata elements that can possibly affect data quality that they need to be prioritized in order to be exchanged internationally in operation as standard metadata.
The list of observing methods and type of instruments in the draft metadata catalogue still needs improvement to cover a wide range of observing practices both in the present and the past. It might be helpful both to NMSs and users if a database of widely used commercialized instruments is available, whereby the specifications of the instruments are retrieved by putting the name of the manufacture and the model of the instruments.

The metadata elements listed in the draft catalogue or the tables in the Guide to GOS are basically the expansion of administrative record originally collected for the convenience of operational observation practices at NMSs. Such information may have been scattered over different offices of different responsibilities in the operations over the years. In addition, the past metadata sometimes have not been kept in good order nor fully digitized. How to archive and deliver them to users are left to the efforts of each NMS. Some examples of practices such as how to establish a metadata database or how to prioritize the elements among all of the recommended sets of metadata according to user’s needs would be helpful to guide NMS in storing and delivering the metadata effectively or restoring their station histories. 
There has been very little common knowledge about how to evaluate the effects on data quality even if users have all the metadata in hand. There should be more communication between observers and users in understanding and interpreting the metadata data as a key indicator to data quality so that any necessary information is not neglected and properly recorded.
_________________

APPENDIX I: 
Draft Metadata Catalogue (Assessment of Table 1.2, Table 2.1 and Table 2.2, Appendix III in the Guide to GOS)
1. Assessment of “Table 1.2 Individual Instrument Information (required for operational purposes)”
1.1 Type of metadata
	Parameters measured
	Proposed

	Principle of operation
	

	Siting and exposure
	


1.1.1 Parameters measured (proposed)
	Parameters
	Variables measured

	Temperature
	Maximum temperature

	
	Minimum temperature

	
	(Ordinary) temperature

	
	Soil temperature

	Atmospheric Pressure

	Pressure

	
	Pressure tendency

	Humidity
	Mixing ratio

	
	Dewpoint temperature

	
	Specific humidity

	
	Relative humidity

	
	Vapor pressure

	
	Saturation vapor pressure

	Wind 
	Averaged wind speed/direction

	
	Peak Gust

	Precipitation
	Amount

	
	Duration

	
	Intensity

	
	Type

	
	Snowfall

	
	Snow depth

	Radiation

	Direct solar radiation

	
	Global (solar) radiation

	
	Diffuse sky (solar) radiation

	
	Reflected solar radiation

	
	Upward long-wave radiation (downward-looking)

	
	Downward long-wave radiation (upward-looking)

	
	Total radiation

	Sunshine duration
	-

	Present/past weather
	-

	Evaporation
	-

	Soil moisture
	-

	Visibility
	-

	Clouds
	Amount

	
	Height of cloud base

	
	Type of cloud


1.1.2 Principle of operation
	Method of measurement/observation
	

	Type of instrument 
	Proposed

	Configuration
	Proposed

	Type of detection system
	


1.1.2.1. Principle of operation for each parameter (proposed)
1.1.2.1.1. Temperature
	Method of measurement/observation
	Type of instrument


	Liquid-in-glass thermometers


	Mercury-in-glass thermometers

	
	Ethyl alcohol-in-glass thermometers

	
	Others

	Mechanical thermographs
	Bimetallic thermograph

	
	Bourdon-tube thermograph

	
	Others

	Electrical thermometers
	Electrical resistance thermometers

	Pure platinum

	
	
	Platinum alloys

	
	
	Nickel

	
	
	Tungsten

	
	
	Others

	
	Semiconductor thermometers

	Disc thermistor

	
	
	Rod thermistor

	
	
	Spherical thermistor

	
	
	Others

	
	Thermo couples

	
	Others

	Others
	-


　Configuration
	Radiation shield or screen
	Yes/no

	Type of shield or screen
	

	Size of shield or screen
	

	Artificially ventilated 
	Yes/no

	Degree of ventilation
	[s]


1.1.2.1.2 Atmospheric pressure
	Method of measurement/observation
	Type of instrument

	Barometers
	Mercury barometers

	
	Aneroid barometers

	
	Bourdon-tube barometers

	
	Others

	Electronic barometers

	Aneroid displacement transducers

	
	Digital piezoresistive barometers

	
	Cylindrical resonator barometers

	
	Others

	Bareographs
	Aneroid bareographs

	
	Others

	Others
	-


Configuration
	Installed indoors or sheltered
	Yes/no

	Venting device
	Yes/no


1.1.2.1.3 Humidity
	Method of measurement/observation
	Type of instrument

	Psychrometers
	Assmann aspirated psychrometers

	
	Screen psychrometers

	
	Sling/whirling psycrometers

	
	Others

	Hygrometers
	Hair hygrometers

	
	Chilled-mirror dewpoint hygrometers

	
	Lithium chloride heated condensation hygrometers (dew cells)

	
	Others

	Electrical hygrometers
	Electrical resistance hygrometers

	
	Electrical capacitance hygrometers

	
	Electromagnetic radiation absorption hygrometers

	
	Others

	Others
	-


Configuration
	Radiation shield or screen
	Yes/no

	Type of shield or screen
	

	Size of shield or screen
	

	Artificially ventilated 
	Yes/no

	Degree of ventilation
	[s]


1.1.2.1.4 Surface wind
	Method of measurement/observation
	Type of instrument

	Rotating anemometers
	Cup anemometers

	
	Propeller anemometers

	
	Others

	Wind-direction vanes
	Wind vanes

	
	Others

	Other anemometers

	Pitot tube anemometers

	
	Sonic/ultrasonic anemometers

	
	Hot-disc anemometers

	
	Hot-wire anemometers

	
	Others

	Estimation (without instrument)
	Beaufort scale number

	
	Others

	Others
	-


Configuration
	The height of mast or tower
	[m]

	Heating device (to prevent icing)
	Yes/no


1.1.2.1.5 Precipitation
	Method of measurement/observation
	Type of instrument

	Rain gauge
	Ordinary gauges

	
	Weighing gauges

	
	Tipping-bucket gauges

	
	Siphoning gauges

	
	Float gauges

	
	Others

	Optical method
	Optical disdrometers

	
	Others

	Drop counter method
	Drop counters

	Impact method
	Impact disdrometers

	Capacitive method
	Capacitive disdromenters

	Ultrasonic/laser method (measurement of snow depth )
	Sonic ranging depth sensors

	
	Laser sensors

	
	Others

	Manual observation for snowfall and snow depth
	Rulers

	
	Others

	Others
	-


Configuration 
	Gauge rim diameter
	 [cm]

	Heating device (to prevent icing)
	Yes/no

	Wind Shield 
	Yes/no

	Type of wind shield
	Single Alter wind shield

	
	Double Alter wind shield

	
	Nipher wind shield

	
	Tretyakov wind shield

	
	WMO DFIR

	
	Others


.1.1.2.1.6 Radiation 
	Method of measurement/observation
	Type of instrument

	Pyrheliometric method
	Thermoelectric pyrheliometers

	
	Thermoelectric Spectral pyrheliometers

	
	Silver disk pyheliometers

	
	Others

	Pyranometric method
	Thermoelectric pyranometers

	
	Photovoltaic pyranometers

	
	Bimetallic pyranographs

	
	Others

	Pyrradiometers
	Pyrradiometers

	
	Net pyrradiometer

	Pyrgeometers
	Pyrgeometers

	Others
	


1.1.2.1.7 Sunshine duration  
	Method of measurement/observation
	Type of instrument

	Pyrheliometric method
	Pyrheliometers (combined with an threshold discriminator and a time-counting device)

	Pyranometric method
	Pyranometers (the same as above)

	Burn method
	Campbell-Stokes sunshine recorders

	
	Jordan sunshine recorders

	
	Others

	Contrast method
	Solar-cell-type sunshine recorders

	
	Others

	Scanning method
	Rotating mirror sunshine recorders

	
	Others

	Others
	-


1.1.2.1.8 Other surface variables
Present and past weather
	Method of measurement/observation
	Type of instrument

	Manual observations
	-

	Automated detection systems
	Forwardscatter/backscatter present weather sensors

	
	Optical disdrometers

	
	Video Cameras

	
	Others


Visibility
	Method of measurement/observation
	Type of instrument

	Manual observations
	-

	Automated detection systems
	Transmissometers

	
	Forwardscatter sensors

	
	Lidars

	
	Video Cameras

	
	Others


Clouds
	Method of measurement/observation
	Type of instrument

	Manual observations
	-

	Automated detection systems
	Ceilometers

	
	Video Cameras

	
	Others


2. Assessment of “Table 2.1 Station information (required for near-real time and non-real time purposes)”
	Type of metadata
	

	Station name
	

	Station index number or identifier
	

	WMO block and station numbers
	

	Geographical coordinates
	

	Local land-use
(Agriculture, housing, industrial and commercial areas, …  )
	Proposed 
(ref. WMO/TD No.1186)

	Category of the station
Definitions of stations as described in GOS Manual
(Surface synoptic station, reference climatological station, …)
	Proposed 
(ref. GOS Manual)

	Postal Address of the station or the contact person (in case of unmanned stations)
	Proposed

	The name of supervising organization or institution
	Proposed 
(ref. GOS Manual)

	Manned station or unmanned station
	Proposed

	…….
	

	Local topography description
	

	Topo-scale map with a scale of 1:20,000 – 1: 50,000 showing contours of elevation differences and local land use/land cover 
	Proposed 
(ref. CIMO Guide and WMO/TD No.1186)

	Micro-scale map with a scale of 1:2,500 – 1:5,000 showing the locations of buildings and trees (with height) 
	Proposed 
(ref. CIMO Guide and WMO/TD No.1186)

	Layout of the observation field showing the installation of instruments, the area covered by short grass or lawn ([m2]), and the distances between installations or from nearby buildings or trees
	Proposed 
(ref. CIMO Guide and WMO/TD No.1186)

	Date of latest maintenance for the surface of the field such as cutting grass or mowing, renewing or patching the lawn
	Proposed 
(ref. WMO/TD No.1186)

	Radiation horizon mapping including marked obstacles with their heights in the neighbourhood
	Proposed 
(ref. CIMO Guide, WMO/TD No.1186)

	……
	


  When a station with a certain station number has different observing sites for different measured parameters, the station information for each of the sites should be recorded (e.g. Tokyo (47662) has a remote site 800 m away from the original location for the purpose of observing wind, radiation and sunshine duration in order to avoid the obstructions caused by nearby high story buildings. All the other parameters such as temperature, humidity or precipitation are observed at the original site).
3. Assessment of “Table 2.2 Individual instrument information (required for near-real time and non-real time purposes)”
Siting and exposure
	Type of metadata
	

	Location
	

	…….
	

	Horizon mapping (using a clinometer and compass survey in a circle around the sensor and a fisheye lens photograph looking at the zenith)
	Proposed
(ref. WMO/TD No.1186)

	Photographs in the cardinal directions taken from the instrument enclosure
	Proposed 
(ref. WMO/TD No.1186)

	Micro-scale sketch of the instrument enclosure
	Proposed 
(ref. WMO/TD No.1186)

	…….
	


    Calibration data
	Type of metadata
	

	…
	

	Latest date of maintenance
	Proposed

	Maintenance procedure description
	Proposed

	…
	

	Is traceability to the international standards guaranteed? (yes/no)
	Proposed

	…
	


