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Standardization in instrumentation and observations
Identification of siting, performance, classifications and metadata standards
for systems and sensors
(Submitted by Mr Wei Li)

_________________________________________________________________
Summary and purpose of document

This document presents a proposal for siting, performance classification and metadata standards for systems and individual sensors that should eventually cover systems and sensors used for Synoptic and mesoscale meteorology, Climate Marine, Agrometeorology, Hydrology, Urban and Roadway purposes. 

_________________________________________________________________
ACTION PROPOSED


The meeting is invited to review this proposal and agree on their adequacy for further development and inclusion on the CIMO Guide.
______________

Siting Classification of AWS


Since AWSs can be very expensive, the stations’ facilities can also be used to satisfy the common and specific needs and requirements of several applications, such as synoptic, aeronautical and agricultural meteorology, hydrology and climatology.

So we can divide siting of AWS into basic observation field, radiation field, extended field, supplemental field.
1.
Basic observation field


To serve for almost all purpose as basic meteorological elements configuration  including air temperature, air humidity, air pressure, wind direction, wind speed, precipitation.  Based on different data applying aim, such as climate Reference standard, climate change and prediction, weather forecasting service, common intelligence service, and others specific service, we can choose suitable site according to specific applying aim.

2.
Radiation observation field


The radiation observation needs specific siting terms.  We can classify radiation siting into reference field and national field.

3.
Extended observation field

(1)
The basic observation elements could not satisfy the observation requirements including surface temperature, soil temperature, and evaporation.  The signal of these sensors will be transferred into AWS processor.
(2)
Individual observation instruments including both sensor and data processor connected with AWS processor including electrical wire ice, snow depth, visibility, cloud amount, cloud type, cloud height, meteorological phenomena and so on.  Those instruments have their own siting technological requirements.
4.
Supplemental observation field

(1)
To carry out parallel observation for same observation elements using different observation instruments.  The similar observation environment and similar observation underlying must be ensured, so the sampled data can be compared.

(2)
To meet special observation aims including nuclear power safety, air and water quality, and road meteorology observation.  Those instruments have their own siting technological requirements, the signal of these sensors will be transferred into AWS processor.

The general principle is that a station should provide measurements that are, and remain, representative of the surrounding area, the size of which depends on the meteorological application.  Existing guidelines for conventional stations are also valid for AWSs and are given in Part I as well as in WMO (1989a; 1990b; 2003a).

Furthermore electromagnetic frequency interference, surrounding environment effect such as environmental elevator, pollution source, radiation effect, traffic effect, supporting condition such as water, electricity and maintenance need to be considered to ensure instrument keeping sable running.
To ensure AWS stale running and get high quality observation data, metadata of AWS must be paid attention too
Metadata of AWSs include contents such as:

(1) the testing and calibration of the instruments;
(2) the replacement of the collector and sensor;
(3) upgrading of the embedded software and operational software;
(4) the change of algorism;
(5) sensors instalment change; and
(6) the environmental change, notes to the systematic bias of the observational data, change of the near surface environmental parameter (including soil property and the surrounding vegetation condition) and the surrounding observational environment, the interference source for observational recording, etc..

All the contents are input in the file according to the XML data structure, with the specification that different data structure following the different properties of the historical data.

AWS is taken as the example:
	No.
	Record Item
	Record Content
	Structure Description

	1. 
	Location change for the observatory 
	Date of change 

Latitude 
Longitude
Altitude of the observation site

address 

Geographical environment

Distance and direction from the original location
	

	2. 
	Related parameters changed, no change for location of the observatory
	Date of change 

Latitude 
Longitude
Altitude of the observation site

address 

Geographical environment
	

	3. 
	Obstruction change
	Date of change

Position 

Title of the obstruction

Elevation angle

Width angle

Distance
	

	4. 
	Increased observational elements


	Date of change

Elements

Sensor

Installing height (from the platform or surface)

Height form the platform to the surface

Sampling frequency 
	

	5. 
	Reduced  observational elements
	Date of change

Elements

Sensor
	

	6. 
	Change with the installation of the sensor
	Date of change

Sensor

Installing height (from the platform or surface)

Height form the platform to the surface

Notes
	

	7. 
	Change with the installation parameter, no change with the installation of the sensor
	Date of change

Time

Sensor

Installing height (from the platform or surface)

Height form the platform to the surface

Notes
	

	8. 
	Variations with the sensitivity of the radiation sensor
	Date of change

Time

Sensor

Sensitivity

Notes
	

	9. 
	Change with the sampling frequency
	Date of change

Time

Sensor

Original sampling frequency

Changed sampling frequency 

Notes
	

	10. 
	Change with the algorism of the observed value
	Date of change

Time

Sensor

Original algorism

Changed algorism

Notes
	

	11. 
	On-site collaboration  of the auto-weather station
	Date of collaboration
Time for the replacement 

Collector

Type

Model No.

Manufacturer

Version of the embedded software

Collaborated sensor 

Collaborating person
	

	12. 
	Replacement of the collector
	Date of change

Time

Collector

Type

Model No.

Manufacturer

Time for collaboration

Version of the embedded software

Person for replacing
	

	13. 
	Replacement of the sensor
	Date of change

Time

Sensor

Type

Model No.

Manufacturer

Time for collaboration

Parameter 

Person for replacing
	<change-sensor>

<date>yyyy-mm-dd</date>

<time>hh:nn</time>
<name>sensor name</name>
<type>sensor type</type>
<serial>code</serial>
<company>manufacturer </company>
<inspect-date>inspectdate</inspect-date>
<parameter >

    <para-name1>parameter 1<para-name1>
    <para-name2> parameter 2<para-name1>
    <para-name3> parameter 3<para-name1>
</parameter>
<change-name>change person</change-name>
</change-sensor>

	14. 
	Debugging of the tilting bucket raingauge
	Date of debugging

Time

Sensor

Original volume/measured value 1

Original volume/measured value 2

Original volume/measured value3

Debugging person
	

	15. 
	Upgrading of the software
	Date of change

Time

Original version number for the software 

Upgraded version number for the software 
	

	16. 
	Change of the soil property
	Date of change

Time

Change description of the soil property

Elements likely to be impacted
	

	17. 
	Change of the surrounding vegetation
	Date of change

Change description of the vegetation
	

	18. 
	Rearrangement of the geothermal field 
	Date of rearrangement

Time

Description of the soil condition (wet/dry)

Rearranging person
	

	19. 
	Snow accumulation for geothermal sensors
	Commencing date for snow accumulation

Commencing time for snow accumulation

Ending date for snow accumulation

Ending time for snow accumulation

Snow covered sensors

Description of the snow accumulation
	

	20. 
	Water accumulation for geothermal sensors
	Commencing date for water accumulation

Commencing time for water accumulation

Ending date for water accumulation

Ending time for water accumulation

Water covered sensors

Description of the water accumulation
	

	21. 
	Grass cover rearrangement for grass temperature observation
	Date of rearrangement

Time

Description of the grass cover

Rearranging person
	

	22. 
	Change of the grass temperature and snow surface observation
	Commencing date at the snow surface

Commencing time at the snow surface

Ending date for snow accumulation

Ending time for snow accumulation

Sensor

Description of the snow accumulation
	

	23. 
	Notes to the systematic bias of the observational data
	Commencing date

Commencing time

Ending date

Ending time

Elements

Bias description
	


________________
