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1 Introduction

1.1 Background
The Competency Standards for Aeronautical Meteorological Personnel (AMP) are included in the WMO Technical Regulations (WMO-No.49), Vol.1 together with the required learning outcomes of the Basic Instruction Packages for Meteorologists (BIP-M) and Meteorological Technicians (BIP-MT).  These competency and qualification requirements have been developed by the WMO Commission for Aeronautical Meteorology (CAeM) in response to the requirement listed in ICAO Annex 3, para. 2.1.5 which states that “Each contracting State shall ensure that the designated meteorological authority complies with the requirements of the WMO in respect of qualifications and training of meteorological personnel providing service for international air navigation”.  All providers of aeronautical meteorological services to international air navigation shall be able to demonstrate that their AMP satisfy the Competency Standards from 1 December 2013; and the qualifications of their Aeronautical Meteorological Forecasters (AMF) satisfy the BIP-M requirements by 1 December 2016.
A set of “Guidance on Implementation of AMP Competency Standards” (previously known as “secondary-level” competence (SLC) guidelines) and a Competency Assessment Toolkit (CAT) are developed by the WMO Commission for Aeronautical Meteorology (CAeM) to assist Members in developing their own tailored competency assessment tools for demonstrating their AMP to meet the competence standards and requirements.  
1.2 Competency Standards
The competence standards for AMP are reproduced below :

Aeronautical Meteorological Forecaster

An Aeronautical Meteorological Forecaster, 

A.
For the area and airspace of responsibility;
B.
In consideration of the impact of meteorological phenomena and parameters on aviation operations;
C.
In compliance with aviation user requirements, international regulations, local procedures and priorities.
Should
, in taking into account conditions A to C, have successfully completed the BIP-M
and should
be able to:

1.
Analyse and monitor continuously the weather situation;
2.
Forecast aeronautical meteorological phenomena and parameters;

3.
Warn of hazardous phenomena;

4.
Ensure the quality of meteorological information and services;
5.
Communicate meteorological information to internal and external users.

Aeronautical Meteorological Observer
An Aeronautical Meteorological Observer,

A. For the area and airspace of responsibility;
B. In consideration of the impact of meteorological phenomena and parameters on aviation operations;
C. In compliance with aviation user requirements, international regulations, local procedures and priorities.
Should3 , in taking into account conditions A to C be able to :

1. Monitor continuously the weather situation;
2. Observe and record aeronautical meteorological phenomena and parameters;
3. Ensure the quality of the performance of systems and of meteorological information;
4. Communicate meteorological information to internal and external users.
In respect of Hong Kong, under the Quality Management System (QMS) of the Airport Meteorological Office (AMO), all staff working at AMO, including Weather Observers and Aviation Forecasters
,have to be qualified and competent and fully meeting the WMO competency standards.  To demonstrate the full compliance with the competency requirements, in addition to successful completion of the necessary training requirements as defined in QSP-7 of the QMS and performance assessment through Performance Appraisal, the Weather Observers and Aviation Forecasters will be further assessed under the Competency Assessment System (CAS) for Aeronautical Meteorological Observers (AMOB
) and Aeronautical Meteorological Forecasters (AMF) of the Hong Kong Observatory (HKO).  The HKO’s CAS is developed following the Guidance on Implementation of AMP Competency Standards and CAT.  

2 System Overview

2.1 CAS Objectives
· To demonstrate continually the competencies of AMP satisfying the standards and requirements of WMO through documentation of evidence.
· To identify and follow-up on the areas of improvement of AMP with a view to attaining continuous improvement of service quality.
· To provide objective information for developing training plans for AMP.
2.2 Design Principles
Following the competency assessment philosophy of CAT, the CAS focus more on assessing the performance of operational tasks undertaken by the AMP in real-life situation than paper test considering that the essence of the assessment is for AMP to demonstrate how they apply their knowledge and skills to perform their operational duties.  As a result, gathering of evidence on an AMP's performance and their meeting the specified performance criteria will be emphasized. 
Following the CAT, the assessment tools to enable collection of evidence to form the basis of the assessment result include direct observation, experiential questions, written assessment, case studies and/or case simulations.
The assessment should be competency-based, authentic, repeatable, fair and open. 

· Competency-based assessment is conducted based on the standards that describe the competence levels (WMO-No. 49) and the specified performance criteria.  It bridges the gap between “knowing” and “doing” and forms the basis for the certification of competency.
· Authentic refers to the extent to which the use and interpretation of an assessment outcome can be supported by evidence produced from application of assessment tools and methods.  The assessment made should reflect the true job done by the AMP and the specified performance criteria.  Some competency criteria might have to be assessed collectively. 
· Repeatable refers to the degree of consistency and accuracy of the assessment outcomes.  The assessment results should be similar for the same assessee regardless of the assessor conducting the assessment.
· Fair assessment does not disadvantage a particular assessee or groups of assessees.  
· Open refers to arrangements that the assessees should be fully informed of the purpose of assessment, the assessment criteria, tools and methods used, the context and timing of the assessment. They are encouraged to be involved in the development and refinement process of the assessment system so as to better understand and recognize the system. The assessee can also provide feedback on the assessment results. 
The evidence should be relevant, representative and comprehensive. 

· Relevant means there is a clear relationship between the competency requirements and the evidence on which the assessment judgment is made.
· Representative means all dimensions of competency in the performance criteria are addressed and demonstrated.  The evidence is sufficient for making judgment about the AMP competence level. The dimensions and units of competency of AMP will be tested based on the performance criteria and the relevant set of background knowledge and skills as contained in the Guidance on Implementation of AMP Competency Standards (http://www.caem.wmo.int/moodle/).
· Comprehensive evidence ensures the required evidence are kept at satisfactory level and consistency of assessment records is maintained.
The assessment by “direct observation” for each AMOB and AMF will be respectively made using a common set of assessment checklist sheets.  The competence level will be evaluated based on the performance criteria and the specified requirements in operational manual and procedure manuals in conformance with the WMO and ICAO regulations. The assessment sheets will comprise a checklist and a set of verbal questions to assess application of knowledge, skills and procedures by individual AMP during the process of performing operational tasks. 

Other assessment tools including oral and written assessments, case studies and/or simulations will also be used to supplement “direct observation” assessment, in particular for seasonal or rare events or special incidents.  A record of selected activities that are undertaken by the AMP during his operational duties, and attendance to training courses with assessment results will also be collected in the competency portfolio to serve as supplementary evidence.

2.3 Responsibilities
Top Management : AD(A), Assistant Director of the Aviation Weather Services Branch.

· Approve the structure and implementation plan of the CAS.
· Commit resources to facilitate the conduct of assessment in coordination with other Branches if necessary.
Officer-in-Charge (OIC) : SSO(A)3, Division Head of Aviation Weather Forecast and Warning Services.  

· Certify and regulate the competency of Aviation Forecasters and Weather Observers in AMO. 
· Ensure the continual effectiveness of the CAS in meeting WMO and ICAO requirements.
· Plan, coordinate and manage the resources required prior to, during and post assessment. 
· Review the composition of the assessment team and lead the assessment team in the preparation and conduct of assessment; endorse the content of assessment tools and methods and their updates; and handle appeals from assessees. 
· Endorse the competency rating of AMF and AMOB.
· Review the training plans and programmes of AMF, AMOB and competency assessors to upkeep their competency.
· Keep abreast of WMO and ICAO requirements for competencies of AMP and implementation of new Standards and Recommended Practices in respect of aviation weather services which may affect competency requirements. 
· Review and propose update to the regulatory documents in QMS in relation to CAS as necessary. 
Lead-Assessor of CAS-AMOB : Supervisor of the Weather Observer team at AMO

· Maintain and update the list of competent AMOBs and their individual portfolios.
· Coordinate and carry out the work in relation to the development and operation of the CAS-AMOB.
· Assist OIC in the preparation and conduct of the assessment, review and update the assessment tools and methods in CAS-AMOB.
· Review and follow up on the assessment outcomes of individual Weather Observers.
· Recommend to OIC the competency rating of Weather Observer after assessment or reassessment.
Lead-Assessor of CAS-AMF : Supervisor of the Aviation Forecaster team

· Maintain and update the list of competent AMFs and their individual portfolios.
· Coordinate and carry out the work in relation to the development and operation of the CAS-AMF.
· Assist OIC in the preparation and conduct of the assessment, review and update the assessment tools and methods in CAS-AMF.
· Review and follow up on the assessment outcomes of individual Aviation Forecasters.
· Recommend to OIC the competency rating of Aviation Forecaster after assessment or reassessment.
2.4 Scope and Target Assessees
In the CAS-AMOB, the target assessees for assessment include :

· All Weather Observers in A3 Division;
· Scientific Assistants who are trained Weather Observers and may take up weather observation duties at AMO occasionally (through acting arrangements for example);
· Weather Service Officers at AMO who may take up weather observation duties as contingency backup to duty Weather Observer.
In the CAS-AMF, the target assessees for assessment include :

· All regular Aviation Forecasters in A3 Division; 
· All occasional Aviation Forecasters in other Divisions.
· Experimental Officers who are trained Aviation Forecasters and may take up forecasting duties at AMO occasionally.
As the Assistant Aviation Forecaster currently work under the supervision of Aviation Forecaster and will seek Aviation Forecaster’s endorsement before issuing forecasts, they are not included in the CAS.  
2.5 CAS as part of QMS
The CAS does not only serve as a quality checking system, but also forms an integral part to facilitate continuous improvement of the quality of weather service.  Results of the competency assessment, together with gap and training needs identified, would be properly documented and consolidated for development of a Training Plan.The CAS is an integral part of the QMS in view of its linkage to the quality of meteorological service and compliance to international standards as well as Clause 6.2 of ISO 9001:2008 on human resources.  The development and review of training plans and programmes is addressed under AMO QSP-7 of QMS.  The procedures for conducting competency assessment are documented in AMO QSP-14 of QMS.
The competency assessment tools and methods will be put under continuous review by the respective Lead-Assessor who should also collect feedback from assessees and other assessors.  Proposals to further improve and enhance the CAS, after endorsement by the OIC, will be discussed at the AMO Management and Operations Group (AMOG) meeting and Management Review meeting as appropriate.
3 Assessment Methodology
3.1 Assessment Tools
3.1.1 Direct Observation
The assessor will observe and record errors, gaps, deficiencies, shortcomings including missed or improper steps, incorrect procedures, lack of justifications or wrong judgment or inference during the conduct of operational duties at AMO. Common assessment checklist sheets are used for the assessment. The best-practice process to complete the task and the expected output will be provided to the assessee at the end of the assessment as necessary.  The assessment checklist and evaluation guidelines will be explained to the assessee well before the assessment to allow them to prepare for the assessment. It will be an open book assessment with operational time constraints in a real-life environment. The assessment focuses on the process and the result. Immediately after completing the assessment, the assessment results will be communicated with the assessee, and signed by both the assessor and the assessee on each assessment checklist sheet.

3.1.2 Experiential Questions
The assessor will ask verbal questions related to the tasks that could not be observed during the assessment period of “direct observation”.  The set of questions will be made known to the assessee before the assessment.  The questions asked during the assessment and the assessee's answers will be recorded by the assessor.
3.1.3 Written Assessment
Multiple choice and short questions are used to assess the understanding of international standards, local regulations and requirements, as well as knowledge of meteorological systems and less frequently performed tasks.  In each written assessment session, there will be about 30 multiple choice and short questions and use of reference materials is not allowed.  The assessment papers will be kept restricted before the assessment.The passing mark and the time allowed will be given on the assessment paper.
3.1.4 Case Study
For rare weather event which may not be encountered during the assessment period of “direct observation”, the assessee's performance will be assessed via case study where a weather scenario will be given and short questions will be used to test the knowledge and response of the assessee. The assessee will not be given sight of the specific weather scenario in advance.  Answers to the questions will be used to evaluate the assessment results.  The passing mark and the time allowed will be given on the assessment paper.
3.1.5 Case Simulation
Apart from case studies, for selected weather event, the assessee's performance may also be assessed through case simulation. The assessee will be given a weather scenario and need to decide on the actions to be taken as the simulated situation evolves.  Case simulation may also include a role play session which aims at testing communication of the assessee with external and internal users, the response and the information provided in response to users’ requests. The assessee will not be given sight of the specific weather scenario in advance.  The outputs and their response times will be used to evaluate their performance.  The passing mark and the time allowed will be given on the assessment paper.
3.2 Competency Assessment Matrix
A mapping is done to each unit of competency requirements and the assessment tool(s) to be used to ensure each requirement will be assessed and evidence will be collected through these tools.  A competency assessment matrix showing each performance criterion representing each unit of competence requirements against the types of assessment tools to be used is contained in Appendix I for AMOB and Appendix II for AMF.  

4 Assessment Documents and Records

4.1 Competence Ratings
There will be two ratings, viz “Competent” or “Not competent” in the assessment summary report for each assessee.

Competent – the actions taken and/or the answers provided by the assessee demonstrated that the assessee possesses the necessary competence fulfilling the WMO competency standards andrequirements for Aeronautical Meteorological Personnel.
Not Competent – the actions taken and/or the answers provided by the assessee demonstrated that the assessee has not yet fully complied with the WMO competency standards and requirements for Aeronautical Meteorological Personnel.
Feedback to the assessee on the areas of improvement should be properly recorded in the assessment sheets and reports.
4.2 Documents and Record Control
Materials used for the assessment should be documented and controlled to ensure they are traceable.  These include assessment checklist sheets, questions and suggested answers for oral and written assessments, materials for case studies and case simulation.  All assessment materials should be approved by the OIC before they are used in the assessment and maintained by the Lead-Assessor.  Document control should follow the convention below:
Checklist and oral questions : Version number (“#/YYYY”, YYYY the year and # the revision number) should be clearly marked.  They should be made openly accessible on the Intranet by all staff.
Written assessment test papers : Version number (“#/YYYY”, YYYY the year and # the revision number) should be clearly marked.  Test papers should be kept as restricted by Lead Assessors until all questions in a test paper are superseded by the new ones.
Case simulations / Case studies : Version number (“#”, # being the case number) should be clearly marked.  The Lead Assessor should keep the questions as restricted.
Lead Assessors could consider releasing the superseded test papers and simulations/cases for education and training purpose.

Records include the completed assessment sheets of direct observation and oral assessments, answer sheets of written assessments, case studies and simulation results, the assessor reports, as well as the assessment results and feedback of assessors and, if any, the assessees’ feedback.  They should be properly signed and retained by Lead Assessors as restricted material to ensure they are complete and verifiable.  

After each assessment cycle, the Lead Assessors should file a competency assessment report using the appropriate ISO forms to document the assessment tools used, their version numbers, together with the assessment results approved by the OIC.  Upon issuance of competency notifications, the Lead Assessors should also update the list of competent AMP using the appropriate ISO form.
4.3 Competency Portfolio
To reflect the experience and competency of the AMP in order to ensure he/she is maintaining satisfactory performance level, a 'Portfolio' is kept for each AMP.  The following three types of records will go into the portfolio.

Knowledge and skills:

· Records of AMP qualifications, and when necessary, the record of experience
Competency:

· Records of all competency assessments made under the CAS
The Lead-Assessor is responsible for updating and maintaining the portfolios.  The portfolios should be kept restricted by the OIC who should allow access by eligible personnel only.

5 Assessment Procedures
5.1 Assessment Preparation
5.1.1 Scheduling
A full cycle of competency assessment for AMP will be conducted every two years.  The assessment schedule should be approved by the OIC-CAS with the following considerations:

a.
Allow flexibility in the assessment schedule such that the assessee can be assessed under different types of weather situations in different seasons.

b.
The assessment for each assessee with the use of different assessment tools will span around 1 day. 

c.
The dates of assessments during the assessment period should be agreed between the assessor and the assessee.

d.
Previous assessment results will be taken into account when determining the schedule.

Additional assessment, full or partial may be scheduled if any of the following situations has arisen:

a.
When a new AMP is introduced to AMO.

b.
When there are significant changes to the WMO competency requirements.

c.
When it is deemed necessary by OIC-CAS for reassessment or revalidation purpose.

These should be detailed in the Competency Assessment Schedule, a biennial plan maintained by the OIC-CAS.

5.1.2 Assignment of Lead Assessors/Assessors
Lead Assessors/Assessors will be selected to conduct competency assessments before the due assessment dates as listed in the Schedule.  In view of the importance of direct observation, the staff responsible for the supervision of AMP are normally assigned as Lead Assessors.  Selected trainer(s) of the Weather Observation Course and Meteorology Course for Aviation Forecasters as appropriate are normally chosen to be the assessors.  Qualification requirements of Lead Assessors / assessors are documented in QSP-7 of the AMO QMS.

5.1.3 Prior notification of assessment
The OIC-CAS will notify the assessee(s) of the names of the assessor and the scope of assessment at least 1 week before the assessment takes place.

5.2 Competency Assessment Process
5.2.1 Prior to Assessment
The OIC-CAS should:

a.
review the scope of assessments so as to ensure compliance with the prescribed requirements by making reference to the following WMO documents:
i)
WMO Technical Regulations (WMO-No. 49), Vol.1

ii)
Guidance on Implementation of AMP Competency Standards

iii)
Competency Assessment Toolkit

b. brief new assessor(s) thoroughly the purpose, performance criteria and evidence to be collected to assess the competence level of the assessee(s).

The Lead Assessor should:
a.
brief new assessee(s) thoroughly the purpose, scope, performance criteria, assessment tools and methods used to assess the competency level of the assessee(s).

b.
check thoroughly the assessment materials and review the assessment procedures to ensure all units of competency will be tested.

c.
agree with individual assessees on the time and place for assessment. 

d.
inform all relevant personnel including supervisors of the assessee(s) of the assessment.

5.2.2 During Assessment
The assessor should, on the scheduled dates, :

a.
conduct the assessment in accordance with the agreed time and place.

b.
gather the evidence of competence using the documented assessment tools and methods.

c.
evaluate the evidence is relevant, representative and comprehensive.

d.
seek assistance from OIC-CAS as soon as possible when there is any dispute or unexpected event.

e.
ensure the evidence is kept in sufficient details to enable an assessment decision to be reviewed for example in an appeal.  The details may include the evidence presented by the assessee.

For direct observation and oral questions, checklists will be used to record the details of the assessment.  The assessor should provide clear and constructive feedback to the assessee right after “direct observation” assessment including the assessment outcome, the reasons for the outcome, areas of improvement, or recommendations for further training if appropriate.  Test papers will be used for written test/case study/case simulation.

5.2.3 Competency Assessment Report
After the entire scheduled assessment has been completed, a competency assessment report will be produced by the Lead Assessor (AMOB or AMF as appropriate) for approval by the OIC-CAS within 4 weeks.  The assessment records should be kept as restricted materials.  The approved competency assessment report will be circulated to the Top Management and if appropriate, MR/DMR, as restricted materials.

The competency assessment report containing the following items and an assigned report number will be reviewed and approved by OIC-CAS :  

a.
A covering sheet listing the competency rating for each assessee based on all assessment outcomes, and recommendation for reassessment arrangements as required and appropriate.


b.
An assessment summary which:

(i) 
lists the assessed competency standards/requirements and the tools employed for the assessment;
(ii) summarises the assessment outcomes, feedback, deficiencies/shortcomings or areas of improvement identified, recommendations on follow-up, and records of dispute as appropriate; and
(iii) contains in the appendices all the assessment records signed by both the assessor.

5.3 Post Assessment Follow-up
The Lead Assessor (AMOB or AMF as appropriate) should inform all relevant personnel including supervisors of the assessees the competency rating and the necessary follow-up actions when reassessment is required.

For those AMP rated as “not competent” in the competency assessment system, they need to carry out the agreed remedial actions and undertake a reassessment before expiry of the competency notification.  They will need to be reassessed in all failed parts of previous assessment.  If the assessee failed in the “direct observation” assessment, doubling-up session(s) could be arranged under the supervision of an experienced AMP with consent of the assessee’s supervisor before reassessment.
If reassessment is required, the Lead Assessor should fix the reassessment schedule with the assessee and his/her supervisors.  Subject to satisfactory results of the reassessment, the assessee will be given competency notification with OIC-CAS’s endorsement.  
If the assessee has failed the reassessment, he/she may be suspended from AMP duty at the discretion of the OIC-CAS taking into consideration the severity of the situation.  If the assessee failed in obtaining a “Competent” rating when his/her competency notification has expired, he/she will be suspended from AMP duty until a valid competency notification has been obtained.  Further remedial actions will be carried out until he/she could obtain a “Competent” rating.  If there is any foreseeable significant impact on AMO operations, OIC-CAS should notify the Top Management.

5.4 Competency Notification, Validity and Revalidation
All assessees obtaining the “Competent” rating will receive competency notifications which will carry a validity period of 24 months.  Before expiry of the 24-month period, the assessee will be arranged to attend the assessment for revalidation of the competency notification for another 24 months.
6 Abbreviations and Definitions
AMO
Airport Meteorological Office

AMOB
Aeronautical Meteorological Observers, equivalent to Weather Observer in AMO
AMF
Aeronautical Meteorological Forecasters, equivalent to Aviation Forecaster in AMO
AMP
Aeronautical Meteorological Personnel

CAeM

Commission for Aeronautical Meteorology of WMO
CAS

Competency Assessment System

CAS-AMOB
Competency Assessment System for Aeronautical Meteorological Observers

CAS-AMF
Competency Assessment System for Aeronautical Meteorological Forecasters

CAT

Competency Assessment Toolkit

(http://www.caem.wmo.int/moodle -> Regulatory and Reference Material -> Aeronautical Meteorological Forecaster and Observer Competencies -> Competency Assessment Toolkit  or  http://forum.14.caem.wmo.int/post14web/tt_cat)

DMR
Deputy Management Representative of the Quality Management System
MR
Management Representative of the Quality Management System

OIC

Officer-in-Charge for the Competency Assessment System
QMS
Quality Management System
QSP
Quality System Procedure
WMO

World Meteorological Organization
Appendix I – Performance Criteria and Competency Assessment Matrix for AMOB
The Competency Assessment System for Aeronautical Meteorological Observers (CAS-AMOB) was modeled after the WMO Competency Assessment Toolkit (CAT) fulfilling the competency requirements as specified in the Guidance on Implementation of Aeronautical Meteorological Observer Competency Standards.  The information contained in the guidance material replaces that which previously existed in the publication in 2006 “Supplement No.1 to WMO-No.258”.
In the Guidance on Implementation, the competency descriptions and performance criteria for each standard for AMOB are specified and they are reproduced below :

The following descriptions apply

A. for the area and airspace of responsibility,
B. in consideration of the impact of meteorological phenomena and parameters on aviation operations, and
C. in compliance with aviation user requirements, international regulations, local procedures and priorities.
1. 
Monitor continuously the weather situation

Competency description

Weather parameters are appraised to identify the significant and evolving weather phenomena that are affecting or will likely affect the area of responsibility throughout the watch period.

Performance criteria

1. Analyse and describe the existing local weather conditions.
2.
Observe and record aeronautical meteorological phenomena and parameters

Competency description

Observations of weather parameters and phenomena, and their significant changes, are made according to documented thresholds and regulations.
Performance criteria

1. Perform and record routine and non-routine observations of the following:
· surface wind direction and speed, including spatial and temporal variations
· visibility for aeronautical purposes, including spatial and temporal variations 
· RVR, including spatial and temporal variations 
· significant weather phenomena (as defined in ICAO Annex 3)
· cloud amount, height of base, and type, including spatial and temporal variations 
· vertical visibility
· temperature and humidity
· atmospheric pressure; determining QFE and QNH
· supplementary information, wind shear and special weather phenomena.
2. Interpret automatic observed parameters to ensure that observations remain representative of local conditions when differences occur between automatic sensor technologies and manual observing techniques.
3. Ensure that observations are prepared and issued in accordance with ICAO Annex 3, WMO-No.49, regional and national formats, codes and technical regulations on content, representativeness and timeliness.
3. 
Ensure the quality of the performance of systems and of meteorological information
Competency description

The quality of meteorological observations is maintained at the required level by the application of documented quality management processes.
Performance criteria

1. Apply the organization’s quality management system and procedures.
2. Check and confirm the quality of meteorological observations before issuance, including relevance of content, time of validity and location of phenomena.
3. In accordance with prescribed procedures:
· identify errors and omissions in meteorological observations
· correct and report errors and omissions
· make and disseminate corrections in a timely manner.
4. 
Communicate meteorological information to internal and external users

Competency description

All meteorological data and information are concise, complete and communicated in a manner that will be clearly understood by the users.

Performance criteria

1. Ensure that all observations are disseminated through the authorized communication means and channels to designated user groups.
2. Present
aeronautical meteorological data and information in a clear and concise manner using suitable terminology.
3. Alert forecasters to observed or imminent significant changes in the weather within the local area.
Based on the performance criteria in the WMO Guidance on Implementation of Aeronautical Meteorological Observer Competency Standards, a summary table for competency assessment matrix delineating different units of competency of Weather Observers in HKO and their mapping to different types of assessment tools is compiled as follows.

Competency Assessment Matrix for CAS-AMOB
	Item
	Check
list Ref
	Competence performance criteria
	Direct Observation
	Oral Question
	Written Assessment
	Case Study / Simulation

	1.1
	A
	Analyse and describe the existing local weather conditions
	(
	(
	
	(

	1.1.1
	A
	Assess the likelihood of significant weather affecting the aerodrome and its vicinity in short term
	(
	(
	
	(

	2.1
	B
	Perform and record routine and non-routine weather observations effectively
	(
	
	
	

	2.1.1
	C
	Record surface wind direction and speed
	(
	(
	(
	

	2.1.2
	D
	Make visibility observation including RVR and vertical visibility
	(
	(
	(
	

	2.1.3
	E
	Make significant weather phenomenon observation
	(
	(
	(
	

	2.1.4
	E
	Make cloud observation 
	(
	(
	(
	

	2.1.5
	F
	Record temperature and humidity observation
	(
	
	(
	

	2.1.6
	G
	Make barometric pressure observation
	(
	(
	(
	

	2.1.7
	C, E
	Provide supplementary weather information
	(
	(
	(
	

	2.2
	C, D, E, F, G
	Interpret automatic observed parameters
	(
	(
	(
	(

	2.3.1
	B
	Issue observation on time
	(
	
	(
	

	2.3.2
	B
	Issue observation in correct code form
	(
	
	(
	

	2.3.3
	B
	Issue non-routine observations meeting special criteria
	(
	
	(
	

	3.1
	B
	Apply quality management system and procedures
	(
	
	(
	

	3.2
	B
	Check and confirm the quality of observation
	(
	
	
	

	3.3.1
	D
	Monitor systems and identify errors and/or omissions
	(
	(
	(
	

	3.3.2
	D
	Take remedial action if errors and/or omissions are identified in a timely manner
	(
	(
	(
	

	4.1
	B
	Disseminate observations through the authorized communication means and channels
	(
	
	
	

	4.2
	A
	Present weather information clearly to users
	(
	
	
	(

	4.3
	A
	Alert forecasters to observed or imminent significant changes in the vicinity of the aerodrome
	(
	
	
	(


Appendix II – Performance Criteria and Competency Assessment Matrix for AMF
The Competency Assessment System for Aeronautical Meteorological Forecasters (CAS-AMF) was modeled after the WMO Competency Assessment Toolkit (CAT) fulfilling the competency requirements as specified in the WMO Guidance on Implementation of Aeronautical Meteorological Forecaster Competency Standards.  Implicit in the background knowledge and skills for AMF is the requirement that they should, in taking into account the AMF Competency Standard “conditions A to C” have successfully completed the BIP-M and that this requirement will become mandatory from 1 December 2016.  The information contained in the guidance material replaces that which previously existed in the publication in 2006 “Supplement No.1 to WMO-No.258”.  
In the Guidance on Implementation, the competency descriptions and performance criteria for each standard for AMF are specified and they are reproduced below :

The following descriptions apply

A. for the area and airspace of responsibility,
B. in consideration of the impact of meteorological phenomena and parameters on aviation operations, and
C. in compliance with aviation user requirements, international regulations, local procedures and priorities.
1. Analyse and monitor continuously the weather situation
Competency description

Observations and forecasts of weather parameters and significant weather phenomena are continuously monitored to determine the need for issuance, cancellation or amendment/update of forecasts and warnings according to documented thresholds and regulations.

Performance criteria
1. Analyse and diagnose
 the weather situation as required in forecast and warning preparation.
2.
Monitor weather parameters and evolving significant weather phenomena and validate current forecasts and warnings based on these parameters.
3.
Appraise the need for amendments to forecasts and updates of warnings against documented criteria and thresholds.
2. 
Forecast aeronautical meteorological phenomena and parameters 

Competency description

Forecasts of meteorological parameters and phenomena are prepared and issued in accordance with documented requirements, priorities and deadlines.

Performance criteria

1. Forecast the following weather phenomena and parameters:
· temperature and humidity
· wind including temporal and spatial variability (wind-shear, directional variability and gusts) 
· QNH
· cloud (types, amounts, height of base and vertical extent)
· precipitation (intensity and temporal variations, onset/cessation and/or duration, amount and types), and associated visibilities
· fog or mist, including onset/cessation and/or duration, and associated reduced visibilities
· other types of obscuration, including dust, smoke, haze, sand-storms, dust-storms, blowing snow, and associated visibilities
· hazardous weather phenomena listed in Performance criterion 3.1
· wake vortex advection and dissipation, as required.
2.
Ensure that forecasts are prepared and issued in accordance with ICAO Annex 3, WMO-No.49, regional and national formats, codes and technical regulations on content, accuracy and timeliness.
3.
Ensure that forecasts of weather parameters and phenomena are consistent (spatially and temporally) across boundaries of the area of responsibility as far as practicable, whilst maintaining meteorological integrity. This will include monitoring forecasts/warnings issued for other regions, and liaison with adjacent regions as required.
3. 
Warn of hazardous phenomena

Competency description

Warnings are issued in a timely manner when hazardous conditions are expected to occur or when parameters are expected to reach documented threshold values, and updated or cancelled according to documented warning criteria.
Performance criteria

1. Forecast the following hazardous weather phenomena, including spatial extent, onset/cessation, duration, and intensity and its temporal variations:
· thunderstorms, particularly organized systems, including associated turbulence, in-flight icing, hail, heavy precipitation with poor visibility, electrical phenomena, down-burst/microburst or gust front, tornadic activity
· turbulence (moderate or greater), including type (orographic, mechanical, convective and clear air turbulence).
· moderate and severe low-level wind shear
· aircraft icing (moderate or greater), including accumulation rate, spatial extent, type (rime or opaque, glaze or clear, freezing rain, hoar frost, mixed ice)
· hazardous phenomena affecting aerodromes such as: strong surface winds including cross-winds and squalls, frost, freezing precipitation, snowfall, lightning, wake vortices
· sand- and dust storms
· volcanic ash based on observations and/or advisory products 
· tropical cyclones.
2.
Ensure that warnings are prepared and issued in accordance with thresholds for hazardous weather, and with ICAO Annex 3, WMO-No.49, regional and national formats, codes and technical regulations on content, accuracy and timeliness.
3.
Ensure that warnings of hazardous weather phenomena are consistent (spatially and temporally) across boundaries of the area of responsibility as far as practicable, whilst maintaining meteorological integrity. This will include monitoring forecasts/warnings issued for other regions, and liaison with adjacent regions as required.
4. 
Ensure the quality of meteorological information and services

Competency description

The quality of meteorological forecasts, warnings and related products is ensured at the required level by the application of documented quality management processes.
Performance criteria

1. Apply the organization’s quality management system and procedures.
2. Assess the impact of known observational error characteristics (e.g. bias, achievable accuracy of observations and sensing methods) on forecasts and warnings.
3.
Validate aeronautical meteorological data, products, forecasts and warnings (timeliness, completeness, accuracy), using real-time checks.
4.
Monitor the functioning of operational systems and take remedial actions when necessary.
5. 
Communicate meteorological information to internal and external users
Competency description

User requirements are fully understood and are addressed by communicating concise and complete forecasts/warnings in a manner that can be clearly understood by the users.

Performance criteria
1. Ensure that all forecasts/warnings are disseminated through the authorized communication means and channels to designated user groups.
2.
Explain
 aeronautical meteorological data and information, deliver weather briefings and provide consultation to meet specific user needs.
Based on the performance criteria in the WMO Guidance on Implementation of Aeronautical Meteorological Forecaster Competency Standards, a summary table for competency assessment matrix delineating different units of competency of Aviation Forecasters in HKO and their mapping to different types of assessment tools is compiled as follows.

Competency Assessment Matrix for CAS-AMF
	Item
	Check
list Ref
	Competence Performance Criteria
	Direct Observation
	Oral/ Experiential Question
	Written Assessment
	Case Study / Simulation

	1.1.1
	A
	Analyse and monitor continuously the weather situation
	(
	(
	
	

	1.1.2
	A
	Diagnose current weather situation
	(
	(
	
	

	1.2
	A
	Monitor weather parameters
	(
	
	
	

	1.3
	A
	Appraise the need for forecast amendment and warning update
	(
	(
	(
	

	2.1
	C
	Conduct forecast process and prepare forecast bulletins effectively
	(
	
	
	

	2.1.1
	B
	Forecast temperature and humidity
	(
	
	
	

	2.1.2
	B
	Forecast wind and gust
	(
	
	
	(

	2.1.3
	B
	Forecast QNH
	(
	
	
	

	2.1.4
	B
	Forecast clouds
	(
	
	
	

	2.1.5
	B
	Forecast precipitation
	(
	
	
	(

	2.1.6
	B
	Forecast mist or fog and associated visibility
	(
	(
	(
	(

	2.1.7
	B
	Forecast haze, sand/dust and associated visibility
	(
	
	
	(

	2.1.8
	B
	Forecast visibility
	(
	(
	
	(

	2.1.9
	B
	Forecast thunderstorm
	(
	(
	
	(

	2.1.10
	B
	Forecast significant low-level wind shear
	(
	(
	(
	(

	2.1.11
	B
	Forecast turbulence
	(
	(
	(
	(

	2.1.12
	B
	Forecast icing
	(
	
	(
	(

	2.1.13
	B
	Forecast tropical cyclone movement and intensity change in short term

	(
	(
	
	(

	2.1.14
	B
	Forecast significant weather for Significant Weather Chart (medium-level)
	(
	
	
	

	2.2.1
	C
	Issue forecasts timely
	(
	
	
	

	2.2.2
	C
	Issue forecasts in correct code form or format
	(
	
	(
	(

	2.2.3
	C
	Issue forecast amendment following amendment criteria
	(
	
	(
	(

	2.3 & 3.3
	B
	Monitor forecasts/warnings for adjacent regions and liaise as required
	(
	(
	
	

	3.1.1
	D
	Nowcast and warn of thunderstorm
	(
	(
	
	(

	3.1.2
	D, E
	Nowcast and warn of significant turbulence
	(
	(
	
	(

	3.1.3
	E
	Nowcast and warn of significant low-level wind shear
	(
	(
	(
	(

	3.1.4
	D
	Nowcast and warn of severe icing
	(
	(
	(
	(

	3.1.5
	D
	Nowcast and warn of hazardous phenomena affecting aerodromes including hail, tsunami, toxic chemicals
	(
	(
	(
	

	3.1.6
	D
	Nowcast and warn of volcanic ash
	(
	(
	(
	(

	3.1.7
	D
	Nowcast and warn of strong winds and gusts
	(
	(
	(
	(

	3.1.8
	D
	Nowcast and warn of topical cyclone in SIGMET
	(
	(
	
	(

	3.2.1
	D
	Issue warnings timely
	(
	
	
	(

	3.2.2
	D
	Issue warnings in correct code form or format
	(
	
	(
	(

	3.2.3
	D
	Issue warningsaccording to documented criteria
	(
	
	(
	(

	4.1
	C, D
	Apply quality management system and procedures
	(
	(
	(
	

	4.2
	B, D
	Assess impact of unrepresentative or erroneous observations
	(
	
	(
	

	4.3
	A
	Validate meteorological data, products, forecasts and warnings using real-time checks
	(
	(
	
	

	4.4
	C, D 
	Monitor the functionality of operational systems and take remedial actions when necessary
	(
	(
	(
	

	5.1
	C
	Disseminate forecasts and warnings through the authorized communication means and channels
	(
	(
	
	

	5.2
	C
	Present weather information clearly to users
	(
	
	
	(


INENTIONAL LEFT BLANK

�‘Should’ to become ‘shall’ in a November 2016 amendment of WMO-No.49 Vol.1.


� As defined in the revised WMO-No.49 Vol.1


� ‘Should’ to become ‘shall’ in a November 2013 amendment of WMO-No.49 Vol.1.


�In Hong Kong, the Weather Observer is equivalent to Aeronautical Meteorological Observer defined by WMO, while Aviation Forecaster is equivalent to Aeronautical Meteorological Forecaster.  To allow for acting appointment to meet operational requirements, staff who may take up the duties of Weather Observer and Aviation Forecaster will also be assessed.





�As AMO is widely used in HKO’s documentation as the acronym of “Airport Meteorological Office”, to avoid mis-interpretation, a new acronym “AMOB” will be used to represent “Aeronautical Meteorological Observers” in contrast to the usage of the acronym “AMO” in some of the WMO documents.


�Reference may be made to ICAO Annex 1 English language proficiency requirements when English is required to be used as a medium of communication.


�"Analysis" may be defined as answering the question "what is happening?", and "diagnosis" as answering "why is it happening?”


�Reference may be made to ICAO Annex 1 English language proficiency requirements when English is required to be used as a medium of communication.
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