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	SUMMARY AND PURPOSE OF DOCUMENT

This document contains draft material on Automatic Weather Stations for the Manual on the GOS that has been drafted by CBS ET-SBO, for review by SG-RM during the session and subsequent submission to ICT-IOS-9 for their endorsement.



ACTION PROPOSED


The Meeting is invited to review the draft text contained in the document, to propose any changes required, and to approve the text for submission to ICT-IOS-9.
____________
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Operations

General Requirements

Members shall design, establish and operate their own AWS network to meet national, regional and global requirements.

Members 
shall nominate an AWS network manager who is responsible to ensure the network delivers to the user requirements.

Observations reported shall meet the minimum requirements for all application areas associated with the station/network.

Members 

shall develop and implement a life cycle management system to ensure AWS systems and sensors are operated and maintained in a manner that complies with requirements encompassing:

· Quality management;

· Resource efficiency; 

· Availability of supply; and

· Continuity of operations.

Staff 
shall be trained to the appropriate level of competency and/or certification for operation and maintenance of all AWS equipment.

Members 
shall document the method of AWS observations practices, including quality management, maintenance, change management, incident management, inspection and calibration.

AWS observation sites should have a lease to prolong the life of the station.

Observing Practices

Members 
shall develop an AWS network operations plan including:

· Description of the network

· Primary purpose

· Operational practices

· Prioritisation for Services

· Network tiering

· Evolution of the network 

Members 
shall ensure that a permanent digital record of all reported AWS observations and associated metadata is maintained.

To avoid the effect of small-scale fluctuations, the meteorological variable should be sampled continuously or repeatedly over a suitable time for the purpose of observing representative mean and extreme values
.

The averaging time should be short compared with the temporal scale of such discontinuities as fronts or squall lines, which usually delineate air masses of different characteristics whilst removing the effects of small-scale disturbance.

Members should ensure that sufficiently higher resolution measurements or observations, i.e. generally level 2 data, are archived so that reported observations can be retrieved, recreated or reconstructed.

Note: More information on data processing and data levels is provided in the WMO No. 488, Guide to the GOS, Part V, Reduction of Level I Data.

Observation 
reports shall be reported with reference to UTC time.

AWS Observations shall be reported at least hourly.

Observations generated routinely should be reported at uniform intervals aligned to the UTC hour.

Observations 
should be reported more frequently for specific application areas such as high resolution NWP and nowcasting.

Members shall locate sensors at a representative observation height for at each surface observing station or system. This should be recorded in the station metadata.

Instrument 
exposure shall be assessed and the site classified according to the CIMO Site Classification System (require reference). This shall be documented as required within the WIGOS metadata.

Observation 
reports shall have a time stamp indicating the time of measurement with a minimum temporal resolution of 1 minute with respect to UTC.

The 
observations reported by an AWS should conform to the basic set of variables in accordance with the relevant Application Area(s) as detailed in WMO No. 488, Guide to GOS Part III, Appendix III.2 – Basic Set of Variables reported by AWS.

The variables listed in the WMO No. 488, Guide to the GOS App III.1 Functional Specification for the AWS should be reported where requirements of relevant Application Areas dictate.

Measurement 
characteristics should refer to relevant sections in the Guide to the GOS WMO No. 488 and the CIMO Guide WMO No. 8.

Members should consider requirements for other elements that might be measured by an AWS, see reference WMO No. 488, Guide to GOS Part III, Appendix III.1

Quality Control

As a component of their Quality Management System, Members shall develop and implement policy and procedures for all aspects of quality control associated with the operation of their AWS systems and network. This shall consist of the following core elements as a minimum:

· System design incorporates quality management.

· Siting and exposure of systems and sensors.

· Calibration of sensors.

· System and network maintenance.

· Fault management.

· Data quality control

Training of staff for competency in operational procedures.

Members shall ensure that the design of the AWS and the AWS network accommodates the necessary quality management principles and elements in order to meet user and applications requirements for data products. 

Siting and exposure of AWS systems should comply with any special requirements associated with the AWS application that impact on data quality.

Siting and exposure of AWS systems should comply with WMO No. 8, CIMO Guide, Part II, Chapter 1, Section 1.4.

Siting and exposure of AWS sensors should be in accordance generally with WMO No. 8, CIMO Guide, Part II, Chapter 1, Section 1.2.1 and, specifically by element, Part I.

Note: In relation to provisions for Calibration see section ET-SBO-AWS-00
 below.

Note: In relation to provisions for maintenance see section ET-SBO-AWS-007 below.

Note: In relation to provisions for fault and incident management see section ET-SBO-AWS-005 below.

Members should ensure that AWS comply with WMO No. 488, Guide to GOS, Part VI in relation to general requirements for data quality control of elements and to Part VI, Appendix VI.2 for specific quality control procedure for AWS.

Members should ensure that staff are trained and competent in procedures associated with all aspects of quality control of AWS.

Data & Metadata Reporting

Meteorological observations shall be reported via the WIS using specified BUFR Templates as defined in WMO-No 306.

Note: The Manual on the GOS #544, Part III, section 3.3 has some specific requirements for calculating and reporting specific values, e.g. pressure, wind, humidity, precipitation. This should ideally be placed in an annex or CIMO guide.

Members should maintain historical observational metadata for AWS networks and stations. 

Note: Requirements for reporting observational metadata according to the WIGOS Metadata Standard are provided in the Manual on WIGOS Chapter 2, Section ???.

Metadata specified in the WIGOS Metadata Standard shall be reported as required.

Members 
shall update metadata records in OSCAR as soon as possible and at least within one month of any change.

Note: This provision is in lieu of an expectation that OSCAR will become the repository for all metadata required to be reported according to WMO-No. 9, Observing Stations and WMO Catalogue of Radiosondes.

Incident Management

Members shall develop and implement policy, procedures documentation and necessary training for identification of and response to faults associated with AWS networks.

Information concerning AWS faults and their ongoing status should be communicated to users and relevant stakeholders.

Fault existence, rectification and impacts on relevant data products and services should be adequately documented and recorded within metadata.

The incident management system should be integrated with and across the entire AWS operational system, particularly including: monitoring, maintenance, change management and quality control.

The incident management system should incorporate procedures for verification that faults have been rectified.

Members should have an incident management system that incorporates the regular and routine analysis of system and sensor faults. The results should be utilised for continuous improvement of AWS networks as a component of the quality management system.

Change Management

Members 
shall develop and implement a change management system for AWS networks incorporating policy, procedures documentation and necessary training. Aspects that should be addressed include:

· Instruments and sensors;

· Algorithms and methods;

· Software and firmware; and

· Siting and exposure.

Members 
should give special consideration for the transition from manual to automated observations, including:

· Sufficient overlap of observations

· Change in parameters reported and the way that they are reported.

Maintenance

Members 
shall develop, implement and document policy and procedures for routine maintenance of the AWS network that will ensure requirements and standards for operational performance are maintained.

Note: For guidance on maintenance of AWS networks see WMO-No. 8, Part II, Chapter 1, Section 1.6

Plans and procedures for routine maintenance should include provisions for maintenance of all AWS system components and sensors, related infrastructure and materials and local environmental elements.

A centralised system for monitoring individual AWS or AWS network status and health and data products should be utilised and integrated as a component of the maintenance regime.

Routine maintenance should be planned so as to minimally impact on provision of products and services, particularly during critical weather times and situations.

Maintenance documentation should be made available to relevant users and stakeholders.

Maintenance operations, their duration and interruptions to data or services should be recorded within the metadata record. 

Members should flag or remove as necessary observational data that is impacted by maintenance activities.

The results of maintenance activities, such as the replacement of a sensor or change in software or firmware, should be recorded in station metadata.

The maintenance regime should be planned and adjusted as necessary to accommodate known or expected environmental, weather and climate factors.

If fault rectification is to be undertaken during routine maintenance operations, then standard procedures for rectifying faults shall be followed and verification subsequently made.

Inspections & Supervision

Members shall develop, implement and document policy and procedures for an inspection process for AWS networks.

Note: Elements that might be included or addressed are:

· Standards to which a station should be inspected/audited.

· Metadata records accurately reflect the observations, instruments and siting and changes since the last Inspection.

· The frequency of Inspections

· The process of analysing and addressing non-conformance.

· Documentation of inspection.

Note: For further guidance on inspection standards see: WMO-No. 488, Guide to the GOS, Part III, Section 3.1.3.8.

Inspectors should have the appropriate level of authority and experience to assess, audit and instigate corrective action.

Frequency of inspections should be adequate so as to ensure a high probability of detection of issues that might impact on the integrity and quality of data products. 

Results of Inspections should be recorded in station metadata.

Inspections should be undertaken at a frequency of at least two years. Members shall report non-conformance to this standard.

Calibration Procedures

For those sensors for which it is possible and appropriate, the periodic comparison of AWS sensors with travelling standards shall be performed and recorded in accordance with WMO-No 8., Part III, Chapter 1, (Section 1.7).

Recalibration or replacement of sensors should be undertaken as soon as possible after which tolerances for field verifications are exceeded.

Wherever possible both AWS field sensors and travelling standards should be traceable to the primary international standard.

Results of verification of calibration should be recorded in station metadata.

�Note on Guidance: Guide to the GOS, Part III, Section 3.1.3.4 provides guidance on staff and staff tasks in relation to network management. Section 3.1.4.3 is directly relevant to AWS network management.


�NOTE: This clause likely needs a note of explanation. This could encompass a description of systems like ITIL, ISO 20000


�Note on Guidance: Brian Howe of EC may have a set of requirements for a LCM system for Env. Canada. Some guidance on what a LCM is and how it works would be useful to have.


�Note on Guidance: May reference CIMO Guide Part II, Chapter I, Section 1.8 (Training).


References:


ASOS Trainer's Tool Box


� HYPERLINK "http://www.nws.noaa.gov/asos/toolkt.htm" �http://www.nws.noaa.gov/asos/toolkt.htm�





IMOP Portal: � HYPERLINK "http://www.wmo.int/pages/prog/www/IMOP/WebPortal-AWS/Index.html" �http://www.wmo.int/pages/prog/www/IMOP/WebPortal-AWS/Index.html�





Competency requirements for a meteorological technician. WMO/ETR.


�Note on Guidance: Documentation is a requirement of a QMS. Refer to : Guide to the Implementation of a Quality Management System for National Meteorological and Hydrological Services (WMO-No.1100, 2013 edition).


�Note on guidance: This requires new guidance material to be developed.


�Is this the priority in relation to return to service (after an outage) based on user requirements?


�Note on guidance: Clear requirement for further guidance but none identified.


�Similar to WMO No. 544. 3.3.1.3.


�Similar to WMO No. 544. 3.3.1.4.


�This requires an explanatory note and link to guidance related to BUFR encoding (probably below under Data Reporting).


�Note on Guidance: Require guidance that summarises the various requirements for Application Areas of RRR specifically for AWS.





MSC potentially can provide an example requirements document for high resolution AWS network to support a special event based at a city.


� Similar to WMO No.-544. 3.3.3.2.


�Note on guidance: Reference is CIMO Guide, Annex I.B . 


�Note on guidance: ??? 


�Note: Guide to the GOS App III.2 should 


ote on guidance: This requires new guidance material to be developed.or ls for Application Areas specifically for AWS is requirbecome an Attachment to the Manual on the WIGOS.


�Note: Manual on the GOS 3.3 specifies many practices relating to measurements. It is thought that reference to the Guide to the GOS and CIMO guide are sufficient to replace these references. However this needs to be cross-checked.


�Should this have an actual 3 digit reference?


�Note on guidance: Guidance is required that will inform members regarding what constitutes changes that need to be reported.


�Note: Guidance material from ET-AWS should be made available in the WIGOS Guide.


�Note on guidance: 2 ET-AWS document relating to transition to auto observations should be finalised and added to guidance materials.


�Note on guidance: require more detailed guidance on AWS maintenance and maintenance systems.





