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GEORGE TOWN GRAND CAYMAN, CAYMAN ISLANDS - 20 NOVEMBER 2010
OUTCOME/HIGHLIGHTS OF THE FOURTEENTH SESSION OF THE

COMMISSION FOR AERONAUTICAL METEOROLOGY
(Submitted by the Coordinating Director)

Introduction
1.
At the kind invitation of the Government of the Hong Kong Special Administrative Region of the People’s Republic of China, the fourteenth session of the Commission for Aeronautical Meteorology (CAeM-XIV) was held in Hong Kong, China from 3 to 10 February 2010 at the Hong Kong Convention and Exhibition Centre (HKCEC),
3.
The Commission is the driving force behind WMO Aeronautical Meteorology Programme whose major purposes is "to further the application of meteorology to aviation" by providing the aviation community with operational meteorological information required for a safe, regular and efficient air navigation, as well as for non-real-time activities of the aviation industry.  The long-term objective of this programme is to ensure the worldwide provision of cost-effective and responsive meteorological services.
4
The Session concentrated its business in three (3) key areas:
1. The latest amendment of Annex 3 of International Civil Aviation Organization’s (ICAO’s) Convention on International Civil Aviation, which will be requiring the implementation of a suitably organized and recognized quality management system for all aviation meteorological service providers.

2. The qualifications and competencies for meteorological personnel serving civil aviation. 

3. The foremost justifications for aviation services is its contribution to preserving lives in a transport sector that has traditionally excelled in ensuring safe and efficient travel.  Hence, weather hazard warnings are an essential part of disaster risk reduction. However, some users have expressed concern about the degree of compliance with regulations.
Mr C.M. Shun (Hong Kong, China) was declared elected by acclamation as president of the Commission and Mr Ian Lisk (United Kingdom of Great Britain and Northern Ireland) was declared elected by acclamation as vice-president of the Commission.  Further, Mr Shakeer Baig (Trinidad and Tobago) was selected as the chair of the Expert Team on Education and Training.
ICAO AMENDEMENT
A.
Competency
5.
The ICAO requirement (paragraph 2.2.2. in Amendment 75 to Annex 3) to implement a Quality Management System (QMS) by November 2010 means, among other actions, that every National Meteorological Service (NMS) supplying aviation observations or aviation forecasts and warnings will need to be able to show by November 2013 that their staff meet the required competencies.  Since NMSs are providing their services in different ways, they will all need to take the generic high level mandatory competencies and the second level generic tasks, skills and required knowledge and tailor them for their own services, assess their staff and ensure that the assessment results and processes are documented and included in their QMS processes.
6.
For each NMS to meet the challenge of introducing a competency based Aeronautical Meteorological Personnel (AMP) Standards approach by November 2013, it will be necessary to consider the following approaches
(a) The Expert Panel on Education and Training of the Commission will consider the performance criteria and knowledge requirements which will be included in ‘compliance kit’ which is to be developed;

(b) Regional Training Centres (RTCs) which are providing education and training for AMP will be requested to map their curricula and practical work in such a way, that Members sending their personnel to the RTCs will be able to demonstrate that their personnel meet the required qualifications;

(c) The development of further curriculum workshops for setting and assessing competencies for AMP.
7.
The compliance kit, which is under development, will be included in the successor publication to the 4th edition of WMO-No. 258, “Guidelines for the Education and Training of Personnel in Meteorology and Operational Hydrology”, Volume I: Meteorology and it will include the following:
(a) A copy of the ‘top level’ competency Standards contained in WMO-No. 49;

(b) Performance criteria and knowledge requirement descriptions;

(c) Case studies of existing best practice from around the world.

B.
Quality Management Service
8.
As stated above, the forthcoming Amendment 75 of ICAO Annex 3 foresees that the implementation of a recognized Quality Management System will be a requirement at the level of Standard, i.e. the highest level of stringency in ICAO terminology, by November 2010.  While the relevant paragraph 2.2.2, in Annex 3 will not yet mandate certification according to the ISO 9001-2008 Standard for Quality Management Systems, this will be verified during the Safety Oversight Audits of ICAO.

9.
The implementation of a Quality Management System, while necessarily requiring considerable effort and resources both in terms of staff time and expenditure, is regarded as a fully recoverable cost and can be included in the charges levied from aviation by Members.  While cost recovery may be difficult in practice, this new requirement may provide a good reason to reconsider the benefits of a properly negotiated and agreed cost recovery mechanism for services to aviation based on accounting guidance to be found in ICAO and WMO Guidance and Manuals (WMO‑No. 904, ICAO Doc. 9161).
10.
The challenges of implementing a recognized QMS are proportional to the size and complexity of a meteorological service.  The initial gap analysis, if done properly will reveal any weaknesses in the structure, documentation of processes and work flows and any areas of neglect, such as calibration records, lack of user focus in the output produced and inefficiencies of the organization.
11.
The World Meteorological Organization supported a QMS pilot project in the United Republic of Tanzania for the provision of meteorological services to civil air navigation, to assist its Members with the implementation of QMS.  An implementation plan was created arising from that Project and it is given in ANNEX I.
NEW DEVELOPMENTS IN AERONAUTICAL METEOROLOGY

A.
Meteorological Services in the Terminal Area
12.
During the meeting of the Expert Team on New Terminal Forecast in Montreal in 2007, it was agreed that a subset of weather elements needed to be prioritized and offered to the Aerodrome Meteorological Observation and Forecast Study Group ad hoc group, as a starting point from the initial all-encompassing list of weather elements identified as having an impact on capacity and safety in the wider terminal area.  The Team agreed this subset, or "Threshold" capability, would include convection, low ceilings/visibility, winter weather, and wind information (including both surface winds at the aerodrome and profiles along the approach paths) and to target the 2013 time-period.

13.
It was agreed that this prototype should be seen as a product intended for aerodromes with high traffic density only.  Countries with low or medium traffic loads would not be expected to implement such a product initially.  However they are encouraged by the Commission to maintain close liaison with the group through their regional representatives on the CAeM Management Group, as there may be a need to provide briefings and consultation based on this forecast to air crews and operators serving destinations.

Convection

14.
To provide the forecast for both tactical and strategic traffic management, it was proposed to use three timeframes for the convection.  The Nowcast timeframe will cover the 0‑1 hour forecast of convection, which is updated rapidly.  The Short-term Forecast will provide information for the 1-6 hour timeframe with somewhat coarser resolution and for a greater distance around the aerodrome.  The final time period will be the Outlook which will cover the time from 6 hours out to 2 days and will provide only a general outline of expected convection.

Wind
15.
For both trajectory management and for estimation of arrival/departure time, the wind forecast will be a compound of forecast products: which are  4-dimensional winds, wind profiles, and probabilities.
16.
The 4-dimensional winds will:
· Provide 4-dimensional gridded wind speed and direction;

· Provide 2-dimensional wind profiles;

· Cover the area 300 km around aerodrome;

· Have a 2 km resolution;

· Provide a forecast for each FL from FL035 to FL530; 

· Provide increased vertical resolution below FL035; 

· Include hourly or more frequent forecasts for 0-6 hours;

· Include 3-hourly forecasts for 6-24 hours out to 2 days; and

· Provide probabilities for winds from 0 hours to 2 days.

B.
Next Generation Air Transportation System (NextGen)

17.
The Next Generation Air Transportation System (NextGen) is an initiative mandated by the United States Congress to modernize the US air transportation system to increase capacity and reliability, improve safety and security, and minimize the environmental impact of aviation.  Accomplishing that goal will require a mix of revolutionary and evolutionary methods to satisfy the need for sweeping improvements to the system.  These improvements to the air transportation system will be achieved by applying advances in space-based navigation and integrated surveillance, digital communications, layered adaptive security, weather integrated into decision-making, advanced automation of Air Traffic Management, and net-centric information access for operations.  The transformation of the US air transport is summarized as follows:
	Now
	NextGen

	Ground-based navigation and surveillance
	Satellite-based navigation and surveillance

	Voice radio control
	Digital data exchange

	Disconnected information systems
	Net-centric information systems

	Human-centric air traffic control
	Automation assisted air traffic management

	Fragmented weather forecasting
	Probabilistic weather decision tools

	Visibility limited airfield parameters
	Equivalent visual operations

	Forensic safety system (study accidents)
	Prognostic safety system (prevent accidents)

	Inefficient security screening
	Integrated security risk management

	Current aircraft environmental footprint
	Reduced aircraft environmental footprint


18.
Weather is but one part of the entire NextGen effort, albeit an important one, given that weather contributes to 70 percent of aircraft delays in the US.  With the demand for aviation services expected to at least double by 2025 in the US, the need to mitigate weather impacts is deemed to be more important than ever.
19.
Hence a key NextGen thrust is for weather information to be directly assimilated into the decision making process, largely through machine-to-machine communication, but also by producing assessments of risk, useful to human decision makers.  It is intended to directly apply probabilistic weather information to Air Traffic Management (ATM) decision tools.  This increases the effective use of weather information and minimizes the adverse effects of weather on air traffic operations
20
A key component of the NextGen weather concept is a 4-dimensional weather data cube referred to as the “4-D Cube,” which is envisioned as a virtual repository of weather data and products, whether produced by meteorologists or through automated algorithms.  A subset of that weather data and information will form the common weather picture called the “Single Authoritative Source” (SAS) for ATM decision making.  It is expected the SAS will contain largely gridded and geo-referenced data and will be available to all users of US airspace.  
21
Finally, underpinning the NextGen effort will be a network-enabled capability that will Publish-Subscribe (push) service and Discovery (pull) service.  This capability will require common standards and protocols with all information metadata tagged.

22.
Achieving these goals will require extensive modernization of infrastructure and high-performance computing; improvements to models to achieve required spatial and temporal resolution to drive real-time automated decision tools; and agreements on data standards and protocols.

C.
Single European Sky ATM Research project (SESAR)
23.
In Western Europe, the European Commission is promoting the Single European Sky ATM Research project (SESAR) which will introduce completely new concepts to managing the increasing air traffic. That project is similar to the US NextGen project.  
24.
The implementation of the Single European Sky regulations in the European Union remains the major driving force for the provision of meteorological service to air navigation.  According to the Single European Sky regulations, the providers of the meteorological services to air navigation in the European Union (EU MET-SP) now have to be SES certified by a national Supervisory Authority as being compliant with the Single Sky regulations.
25.
According to the SES regulation No. 550/2004, Art 9, an EU State “may designate a provider of meteorological services to supply all or part of meteorological data on an exclusive basis, in all or part of the airspace under their responsibility, taking into account safety considerations”.  Most of the EU countries have made the choice to designate a meteorological service provider in order to provide the services which are specified in ICAO Annex 3.  Some countries have included additional services to those included in Annex 3, considering that those additional services are also necessary for the “safety, efficiency and regularity” of air navigation over their territory.  All EU MET-SP, including NMHSs, have obtained their SES certificate, including those from the private sector.  
26.
While conditions in other regions are not necessarily similar at this moment to the SES, it seems that the SES initiative has led to an increased pressure on some NHMSs for justifying their costs and, if unable to do so, to cut their expenditure.
D.
Impacts of Regional ATM systems can on the AMSP
27.
It is envisaged that Regional ATM systems could have an impact on the Aeronautical Met Service Providers (AMSP) in developing and less developed countries.  While the full extent of such impact is still unknown, it is essential to identify possible areas and risks associated with the implementation of such systems in the region.  While the impact will not be limited, it is envisaged that the main areas will be as follows:  

(a) Pressure on infrastructure and technology upgrades to remain compatible;

(b) Financial sustainability of service provision;

(c) Issues of governance;

(d) Human resources, skills and required staff competencies; and, 

(e) Defining requirements for a 4-Dimensional Weather Cube for less developed regions.

E.
SIGMET Advisory Centre
28.
A SIGMET contains information issued by a Meteorological Watch Office (MWO) concerning the occurrence, or expected occurrence, of specified en-route weather phenomena which may affect the safety of aircraft operations.  Problems have been identified either with the issuance, dissemination and/or formatting of SIGMET, which is a major concern to the aviation industry.  In some countries, no Meteorological Watch Office (MWO) has been implemented, resulting in no SIGMET being issued for the corresponding Flight Information Region (FIR).  Another area of concern is the occurrence of inconsistencies across FIR boundaries due to the different methods and working practices and lack of coordination between MWO.
29.
To help address some of the issues a number of actions have already been taken, including:

· Regular SIGMET tests and analyses to identify the issues;

· Issuance of SIGMET on behalf of another State under a bilateral arrangement;

· Establishment of educational material, including SIGMET posters;

· SIGMET seminars; and, 

· Update of Regional SIGMET Guides

30.
At a meeting of the ICAO Meteorological Warnings Study Group (METWSG), it was agreed that a study be conducted to establish the viability of providing assistance to States through the introduction of SIGMET advisory information issued by designated regional centre(s), similar to that produced by the Volcanic Ash Advisory Centres (VAACs) and Tropical Cyclone Advisory Centres (TCACs).

31.
The main tasks of the SIGMET Advisory study are to:
1. Establish the content of advisory information to support issuance of SIGMET (SIGMET advisory) for phenomena other than volcanic ash, radioactive release and tropical cyclone; and to develop the corresponding format;
2. Select appropriate regional centre(s);
3. Propose arrangements for a trial to be conducted by one or two regional centres (that are willing and able to do so) for the issuance of SIGMET advisories with the following aims;
4. Establish any further training requirements, including the need for the review of online training material.
32.
It was decided to proceed with a trial SIGMET Advisory Centre with the possible weather phenomena to be included are:
· Thunderstorms: 

· obscured (OBSC TS), with hail (OBSC TSGR)

· embedded (EMBD TS), with hail (EMBD TSGR)

· frequent (FRQ TS), with hail (FRQ TSGR)

· squall line (SQL TS), with hail (SQL TSGR)

· Severe turbulence (SEV TURB)

· Severe icing (SEV ICE), due to freezing rain (SEV ICE (FZRA))

· Severe mountain wave (SEV MTW)

33.
Parts of the ICAO Africa Indian Ocean (AFI) and ASIA/PAC Regions have been identified as the most likely areas to conduct the trial due to the current deficiencies existing in parts of these Regions.  It is expected that the advisory will have a 4-hour validity and the format for the SIGMET Advisory during the trial will be both textual and graphical forms, with the possibility of the graphical form allowing for multiple types or areas of phenomena to be depicted on a single chart over multiple Flight Information Regions (FIR).  The advisory information should be transmitted via AFTN and the Internet depending on the format of the advice
________
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QMS Implementation Plan
1.
Get firm commitment of management, especially the CEO and identify which section(s) of the NMHS are seeking certification. 

2.
Budget. Identify the resources required and those human resources available to realize the implementation.

3.
Write a comprehensive plan (including timelines and milestones) for the development and implementation of the system.

4.
Appoint an enthusiastic, motivated Quality Manager at a senior level within the organization and provide introductory training for all staff of the sections involved in the QMS.

5.
Review the organization’s current performance against the eight principles of quality management, identify shortcomings and develop the QMS by identifying and describing the processes that will ensure its proper functioning - this is termed a "gap analysis".
6.
Implement the QMS and manage process performance by developing strategies to close and eliminate any gaps in performance. (Establish documents and work instructions that need to be included in the QMS including procedures for document control.) 

7.
Continually review by performing gap analysis or audits and where appropriate improve the processes, ideally every 6 months.

8.
Prepare a quality manual (if possible electronically) as the core of QMS documentation that describes the procedures, the interaction between processes and defines the scope of the QMS. Use test drivers for each process.
9.
Develop and implement a control system for the QMS documentation and maintain a comprehensive quality records system (electronically where possible).

10.
Assess the organization’s readiness to adopt the ISO 9000 series of Quality Management Standard through a mock audit and if ready, seek certification. If not, refine processes and close any gaps.

4. Appointment of QuAlity Manager
4.1
The right team and training – step 4 

4.1.1
In selecting the Quality Manager and the core team, Members should look for:
· An “owner” of the Management System who has an understanding and most importantly, a desire to be involved in delivering the QMS;
· Project management skills;
· Sufficient authority for effective follow-up throughout the organization;
· Competent word processing and spreadsheet skills;
· Competent intranet skills (if using a web-based documentation system);
· Ability to set aside 4-hour blocks weekly to work on the project;
· Initiative;
· Technical writing ability;
· Facilitation skills to gather information from individuals and groups of people.

4.1.2
Once appointed, comprehensive training to "demystify" the ISO 9001:2008 Quality Management Standard and assist in the overall acceptance and adoption is essential.  The eight principles of Quality Management and their practical application in the workplace should be covered here, i.e.:
· Leadership;
· Process approach;
· Involvement of people;
· System approach to management;
· Customer focus;
· Factual approach to decision-making;
· Continual improvement;

· Mutually beneficial supplier relationship.

4.1.3
A qualified trainer with a strong and demonstrated background in QMS should be employed through a 3 to 5 days training workshop.  A follow-up to the workshop to complete a gap analysis against the eight principles of QMS and develop strategies is recommended. 

4.1.4

Internal auditor training is also required at the final stages with a mock audit, hands-on training exercise to assess the organization’s readiness to adopt the Standards.  The selection of the audit team should be completed carefully with no one auditing their own work.  The following attributes should be looked for in employees:

· Ethical yet Open-Minded;
· Diplomatic;
· Perceptive and Versatile;
· Tenacious;
· Observant and Decisive;
· Self-reliant.
4.1.5

Audit results are used as feedback to refine the processes and feedback can be sought through short questionnaires to users.  Audits may result in a list of new open issues with deadline dates and responsible officers. 
4.2
Documentation – steps 6 and 7 

4.2.1
Example flow charts to be developed should include:

· METAR and SPECI observations;
· TAFs;
· Calibration of instruments;
· Purchasing;
· Corrective and preventive action;
· Non conforming weather data processes;
· Internal audit processes;
· Control of measuring equipment processes;
· Airport forecasting and briefing processes;
· Central forecasting office;
· Human resource (professional competence);
· Document and record control process;
· Management Responsibility Process;
· Customer Process;
· Data and Archiving Process;
· Communication.
4.2.2
Example templates to be developed should include:
· Master list of calibrated instruments;
· Management review meeting agenda and report;
· Evaluation of the effectiveness of the Quality Management System;
· Master list of records and standards;
· Operational logs.
4.3
Develop a Quality Manual – step 8
4.3.1
A Quality Manual should typically include:

4.3.1.1
Title and scope

For example, ‘This Quality Management System meets the requirements of the International Standard ISO 9001: 2008 and ICAO documents, and applies to the following activities: “Provision of aviation weather services for international air navigation.”
4.3.1.2

Table of contents, review, approval signatures and revision status - Quality Policy (commitment)

These are the intentions and directions related to quality by top management and are usually consistent with the overall policy of the organization. This policy provides a framework for setting quality objectives, e.g.:
 “TMA is dedicated to providing timely quality professional meteorological services to enable its customer’s to deliver their services in a safe, efficient and regular manner.”

4.3.1.3
The quality objectives 

These are established at relevant functions and are consistent with the quality policy. Objectives must be SMART (Specific, Measurable, Achievable, Relevant, Time bound) and challenging, e.g.:
“Over 95% of meteorological reports shall be filed for transmission within 5 minutes”
4.3.2
Useful techniques for preparing documentation:

· Simple and easily comprehended;
· Short sentences preferred;
· Unambiguous;
· Responsibility well defined;
· Clear work flow.
4.3.3
As an example, TMA formulated the following three ambitious quality objectives to be measured every quarter.

1.
Number of observations at aerodrome completed to schedule ≥ 98.0%; 

2.
A rating of satisfaction greater than 80% by the users of the services provided; and 

3.
Over 95% of flight documentation to be available to the Airline Operators 3 hours before the scheduled time of departure.

4.4
Document Control

4.4.1
Documents (e.g. quality manual, procedures, work instructions, job description, forms) required by QMS shall be controlled.  This means observing the following points:

· Approve documents prior to issue; 

· Review as necessary & re-approve;
· Current revision status identified;
· Documents readily available at points of use;
· Legible with proper identification;
· External documents (e.g. ICAO Annex 3, ANP, national AIP) identified and distribution controlled;
· Prevent unintended use of obsolete documents.
4.5 Benefits
4.5.1
Successful implementation of ISO 9001:2008 guarantees the following when successfully implemented:

· 
Ensures that there is a requirement and a customer for every process;
· 
Ensures that services rendered satisfy customer requirements consistently;
· 
Minimizes waste and map activities within the requirements.
5.
Budget considerations

5.1
Costs for the implementation and maintenance of a Quality Management System are fully cost recoverable. Resource mobilization from donor agencies or development partners for regional implementation is another option for securing funding.

5.2 Expenses to be incurred will include:

· 
Consultancy (likely to be largest cost component);
· 
Training;
· 
Ongoing maintenance and improvement prior to audit and certification;
· 
Certification;
· 
Travel and subsistence.
5.3
Expected fees for applying the QMS experience gained in the United Republic of Tanzania to other countries is approximately US $40,000 per country, excluding registration (equivalent to € 24,225). These costs compare well with fees incurred by Latvia, Hungary and Denmark in their implementing a QMS. Costs can be lowered further by countries grouped to provide joint training.

6.
Certification

6.1
Certech Registration Inc, Canada won the tender to provide ISO 9001: 2008 Registration/Certification for TMA at a cost of about US $15,000 (approx € 10,000 excluding expenses. This includes three years maintenance audits.

7.
Cost Recovery

7.1
In the United Republic of Tanzania, the international air navigation services for en-route and airport services are provided by two distinct institutions, the Tanzania Civil Aviation Authority (TCAA) and the Tanzania Airports Authority (TAA). TMA intends to include charges for the implementation of QMS in the next review process of their cost recovery with the other counterparts, TCAA and TAA. 
8.
Changes brought about by Amendment. 75 to Chapter 2 of ICAO Annex 3, applicability 
date November 2010.

8.1
The Air Navigation Council of ICAO has passed AMD 75 to the Annex 3 with a proposed Standard (2.2.2) requiring that aeronautical meteorological service providers shall implement a recognized Quality Management System, and a Recommended Practice (2.2.3) that the QMS should be in conformity with the ISO 9000 series of quality assurance standards and to be certified by an approved organization.

________
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