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DISCUSSIONS AND DECISIONS ON THE DEFINITIONS OF THE EXPERTISE / COMPETENCIES REQUIRED FOR SERVICES AND PRODUCTS IMPROVEMENTS RELATED TO PWS DELIVERY, AND HARMONIZATION WITH COMPETENCIES DEFINED BY THE ET/COPE AND ET/DPM
Discussions on Definitions of Expertise/Competencies Required 

for Public Weather Services (PWS)/Weather Forecasters and Advisors

and

Competency Framework for PWS Forecasters and Advisors

(Submitted by the WMO Secretariat)
Summary and purpose of document

The document presents the result of the work of the ICT/PWS based on the contributions of the ET/DPM and ET/COPE.  The competency requirements for persons engaged in the improvement, innovation and delivery of metrological services and products were drawn up by the Chairperson of the OPAG/PWS, and the Secretariat.  
The document will be presented to CBS-15 for its consideration prior to further consultations, in particular with the Executive Council Panel of Experts on Education and Training (ETR), prior to final approval by CBS in 2014.
Action Proposed
The Meeting is invited to review the document and in particular the portion relevant to its own work and provide inputs for consideration by CBS-15.
Appendices:
A.
Discussions on Definitions of Expertise/Competencies Required for Public Weather Services (PWS)/Weather Forecaster and Advisors; and,
B.
Competency Requirements for a Public Weather Services (PWS)/Weather Forecaster.
_____________
Appendix A

DISCUSSIONS ON DEFINITIONS OF EXPERTISE/COMPETENCIES REQUIRED FOR 
PUBLIC WEATHER SERVICES (PWS)/WEATHER FORECASTER AND ADVISORS
1. The development of competency statements for meteorological personnel has been led by the Commission for Aeronautical Meteorology (CAeM) and has been brought about by two related but separate issues: introduction of Quality Management System (QMS); and, mixing of job classifications (Meteorologist and Meteorological Technician) with job tasks (forecasting, briefing, observing).

2. In the untangling of the job tasks from the job classifications, particularly for aeronautical meteorology, it became clear that the primary concern should be “is the person competent to do the job?” not where did they undertake their education?

3. By looking at job tasks from a competency perspective, rather than a classification perspective, we are allowing Members to set their own levels for formal academic qualifications (which impact upon salaries, promotion, institutional hierarchy, etc.) but at the same time we are requiring personnel to have at least a minimum level of knowledge, skills and behaviors to enable them to do the job tasks.

4. The Sixteenth Session of the World Meteorological Congress (Cg-XVI, Geneva, Switzerland, May-June 2011) recommended that all Technical Commissions (TCs) make the definitions of competence standards for the core job-tasks in meteorology and hydrology a high priority activity and incorporate this task into their current work programmes.  Congress requested that the technical commissions follow the model developed by the CAeM in providing top level competence standards that could be incorporated into the WMO Technical Regulations, as required.  More detailed guidelines to assist Members to adapt, implement and assess the top level competence standards according to their national requirements (see http://www.caem.wmo.int/moodle/) should also be published.  The Executive Council (EC) was requested to engage its Panel of Experts on Education and Training (ETR) to assist the technical commissions in the development of the competence standards and links with the ETR Programme.  A webpage to provide Members a central link to the competency statements from the TCs has been created on the ETR website, http://www.wmo.int/pages/prog/dra/etrp/competencies.php.  This page will be updated as the TCs develop and implement their competency statements.
5. At its Extra-Ordinary Session in Windhoek, Namibia in 2010, CBS took an action to investigate developing competencies in the area of severe weather forecasting and in the PWS area for client relations.  It noted that the OPAG on PWS was working on establishing the competencies required within NMHSs for delivering PWS to users as well as compiling a list of available experts that can be called upon to assist with PWS training activities.  Significant progress has been made on this work. ET/DPM and ET/COPE have finalized the lists of competency under their respective team’s responsibility.  These describe the basic PWS forecaster competency and then adds on those skills and knowledge that are required for effective service delivery and liaison with users, in particular the disaster management organizations.  This material has been arranged in the same format as the CAeM competencies.  The competencies related to the work of ET/SPI have been drafted by the Chairperson OPAG/PWS and the Secretariat and require review and input from the ET based on competencies required for services and products improvement and development pertinent to PWS.
6. The document in Appendix B will be presented to CBS-15 for its consideration and input.  It will be then presented to the EC Panel of Experts on ETR for further consultations and eventual approval by CBS in 2014 and adoption by Members.

_____________

Appendix B

Competency Requirements for a Public 
Weather Services (PWS)/Weather Forecaster

The competency requirements for the work of an operational forecaster can be divided into five top level competency areas.  A PWS/weather forecaster, taking into consideration the following:
(a) The geographical area of responsibility;
(b) Weather, water and climate impacts on society; and,

(c) Weather, water and climate user requirements, local procedures and priorities,
should have successfully completed the BIP-M1, and, in taking into account conditions a to c, should be able to perform the work indicated in the five top level competencies below:
1.
Analyse and continually monitor the evolving weather situation;
2.
Interpret observational and model data to forecast meteorological phenomena and parameters;
3.
Warn of hazardous phenomena;
4.
Ensure the quality of meteorological information, systems and services; and,

5. 
Communicate weather, water and climate information to internal and external users.
As defined in the revised WMO-No. 49 Volume I1;
Each of these top-level competency areas is expanded, below, into second-level competencies that are expressed and structured in such a manner as to facilitate the clear application of an assessment procedure.  Each is also associated with a range of background knowledge and skills which may not be particular to meteorology but are nonetheless essential discharge of the forecaster’s duties.
1. Analyse and continually monitor the evolving weather situation

a. Read and interpret coded/plotted weather observations;

b. Use atmospheric sounding, surface, and upper-air weather charts;

c. Analyse surface and upper-air weather charts, together with satellite, radar and other available data to correctly identify weather features relevant to (or, likely to be relevant to) the area of forecast responsibility; and,

d. Issue, cancel or amend forecasts and warnings according to documented thresholds, criteria and regulations.

Background knowledge and skills

a. Has knowledge of the theory, methods and practices of meteorological analysis and diagnosis;

b. Can visualise/conceptualise meteorological information in multiple dimensions (spatial, temporal);

c. Demonstrates an understanding of the influence of topography, land cover, and (if relevant) bodies of water and/or snow fields on local meteorology;

d. Demonstrates an understanding of synoptic, dynamical, and physical meteorology;

e. Can correctly interpret satellite imagery, including composite multi-channel imagery;

f. Can correctly interpret weather radar and other ground-based remote-sensed imagery;

g. Demonstrates an understanding of meteorological sensors and instruments; and,

h. Demonstrates knowledge of the acquisition, processing and assimilation of meteorological data, including quality control

2. Interpret observational and model data to forecast meteorological phenomena and parameters
a. Evaluate model predictions with observations and imagery and make adjustments to the model forecast parameters;

b. Interpret model forecasts at different time ranges; and,

c. Utilise Ensemble Prediction System (EPS) output to estimate forecast uncertainty, especially for hazardous conditions.


Background knowledge and skills

a. Demonstrates an understanding of the methods used in Numerical Weather Prediction (NWP), including EPS;

b. Understands the strengths and limitations of the NWP models used in the forecast office; and,

c. Can critically examine a variety of forecast models and make a reasoned estimation of the most likely evolution of the weather.
3. Warn of hazardous phenomena
a. Use the forecast production systems to produce and disseminate forecasts and warnings; and,

b. Respond to systems failure to ensure continuation of service.

Background knowledge and skills

a. Demonstrates an overview knowledge of the communications systems in use in the forecast office; and,

b. Shows a thorough knowledge of the visualisation and display systems used for weather information, and an ability to recover/view all of the information contained therein.
4. Ensure the quality of meteorological information, systems and services
a. Follow sound scientific principles in the development and monitoring of all meteorological products;

b. Assess and interpret meteorological information objectively;

c. Organise the work required on each shift to ensure that forecasts and other output are issued in good time;

d. Verify forecasts and warnings;

e. Mentor junior colleagues and provide support and advice as required; and,

f. Contribute to a cooperative and positive work dynamic in the forecast office.


Background knowledge and skills

a. Works in a cooperative fashion with colleagues and with external stakeholders;

b. Deals with confrontational situations, demonstrating tact and consideration for differing points of view;

c. Has the resilience, self-discipline and stamina necessary to work shifts as required to ensure continuation of service to users and to the public;

d. Makes sound decisions under the pressure of deadlines and carrying workloads; and,

e. Demonstrates an understanding of the technical knowledge and methodologies necessary to work in a multi-disciplinary team.

5. Communicate weather, water and climate information to internal and external users
a. Prepare forecasts texts;

b. Prepare warnings texts including information on likely impacts and possible mitigation activities;

c. Present information on hydro-meteorological hazards through the mass media, in particular television, radio, press and the internet;

d. Communicate forecast uncertainty to users;

e. Provide briefings to colleagues/peers;

f. Contribute to the preparation and maintenance of operational manuals;

g. Create training resources and deliver training as required; and,

h. Create and deliver presentations on meteorological topics to external agencies and to the public.


Background knowledge and skills

a. Demonstrates an understanding of user’s needs for, and use of, meteorological information; and,

b. Demonstrates an understanding of the application of meteorology to human activities.
_____________
Competency Requirements for Weather Broadcasters
These competency requirements are for PWS/weather forecasters who specialize in media work and routinely present weather information on radio or television, or prepare material for weather websites.  They build upon, and should be read in conjunction with, the competency requirements for a PWS/weather forecaster, although it is recognized that some people engaged in weather broadcasting may not come from a forecasting background.
There are three top-level competency areas for the work of weather broadcasters, which are as follows:
a. Oral and written communication;

b. Effective use of tools and systems; and,

c. Self-management and team-working.

Each of these areas is expanded below into second-level competencies that are expressed and structured in a manner that facilitates the clear application of an assessment procedure.  Not all of these second-level competencies will be relevant to each weather broadcaster; the individual context of each weather broadcaster will need to be considered when establishing relevancy.

6. Oral and Written Communication
a. Is aware of the range of users reached through media forecasts;

b. Understands the likely impact of upcoming weather on users and their activities;

c. Identifies the key points in the weather story and develops these into a coherent narrative or presentation;

d. Articulates the weather story in clear and natural language and achieves a well-paced delivery of information during weather broadcasts;

e. Prepares effective weather graphics that visually communicate the weather story;

f. Communicates the concept of forecast uncertainty to viewers and listeners;

g. Presents warnings of hydro-meteorological hazards clearly and effectively, including information on possible mitigating actions where appropriate;

h. Understands the working environment of journalists and other media professionals;

i. Provides clear, structured briefings to colleagues/peers;

j. Creates and delivers presentations on meteorological topics to external agencies and to the public; and,

k. Prepares and delivers educational material to a wide range of audience, from children to fellow-professionals.

7. Effective use of tools and systems
a. Has a thorough knowledge and understanding of the function and operation of the different hardware elements (PCs, servers, mixers, amplifiers, cameras, etc.) commonly employed in weather broadcasting;

b. Has a thorough knowledge of the weather graphics software packages used to prepare weather bulletins, and an ability to exploit this knowledge effectively;

c. Knows the routine production protocols appropriate to their own service provision environment and understands the requirements of routine production; and,

d. Has an ability to design and incorporate new graphic elements into a weather bulletin while maintaining alignment with broader editorial policies.

8. Self-management and team-working
a. Works in a cooperative fashion with colleagues from an NMS and, where appropriate, with the editorial and production staff of a broadcaster;

b. Knows the editorial policy applied to weather broadcasting, and is capable of developing and proposing revisions to such policies in response to changing circumstances, both meteorological and otherwise;

c. Delivers weather broadcasts reliably and on-time in accordance with broadcast schedules;

d. Implements, where relevant, the “Single Official Voice” policy in respect to warnings of severe weather and other public safety messages;

e. Is suitably groomed towards an acceptable on-screen presence, taking relevant social and cultural norms into account.  Presents an appearance which enhances the brand value both of the NMS and the broadcaster, and does not detract from, or conflict with, the proper tone of the weather message;

f. Has the confidence to express personality in a manner that facilitates the authoritative delivery of the weather forecast;

g. Is able to sell and promote weather presentation services to broadcast companies, understands  the concept of branding, and has the ability to articulate the benefits of good weather broadcasting practices both within the NMS and to broadcasters;

h. While appreciating the role of commercial sponsorship in weather broadcasting, does not allow such sponsorship to obscure, or conflict with, the weather message;

i. Critiques their own and other broadcasters performances, and communicates these to others in a constructive and positive manner; and,

j. Mentors junior colleagues and provides support and advice as required.
_____________
Competency Requirements for PWS Advisors 
Engaged in Media Liaison and Outreach Activities
These competency requirements are for PWS Advisors who specialize in media liaison work and in education/outreach.  They build upon, and should be read in conjunction with, the competency requirements for a PWS/weather forecaster, although it is recognized that some people engaged in media liaison and outreach on behalf of NMHSs may not come from a forecasting background.
There are three top-level competency areas for the work of media liaison and outreach, which are as follows:
d. Oral and written communication;

e. Effective use of tools and systems; and,

f. Self-management and team-working.

Each of these areas is expanded below into second-level competencies that are expressed and structured in a manner that facilitates the clear application of an assessment procedure.  Not all of these second-level competencies will be relevant to each PWS Advisor; the individual context of each weather broadcaster will need to be considered when establishing relevancy.
9. Oral and Written Communication
a. Is aware of the range of users reached through media forecasts;

b. Understands the likely impact of upcoming weather on users and their activities;

c. Presents warnings of hydro-meteorological hazards clearly and effectively, including information on possible mitigating actions where appropriate;

d. Understands the working environment of journalists and other media professionals;

e. Provides clear, structured briefings to colleagues/peers;

f. Works closely with colleagues responsible for Communication and Public Affairs in the NMS to assist in preparing press releases or interviews as required;

g. Creates and delivers presentations on meteorological topics to external agencies and to the public; and,

h. Prepares and delivers educational material to a wide range of audience, from children to fellow-professionals.
10. Effective use of tools and systems
a. Has thorough knowledge of the channels used to communicate weather and related information, and an ability to exploit this knowledge effectively; and,

b. Knows the routine production protocols appropriate to their own service provision environment.

11. Self-management and team-working
a. Works in a cooperative fashion with colleagues from an NMHS and, where appropriate, with journalists and other media staff;

b. Is suitably groomed towards an acceptable presence, taking relevant social and cultural norms into account.  Presents an appearance which enhances the brand value both of the NMHS;

c. Is able to sell and promote weather presentation services to broadcast companies, understands of the concept of branding, and has the ability to articulate the benefits of good weather broadcasting practices both within NMHSs and to broadcasters;

d. While appreciating the role of commercial sponsorship in weather broadcasting does not allow such sponsorship to obscure, or conflict with, the weather message;

e. Demonstrates appropriate levels of trust, integrity, consideration of broadcast needs, timeliness, confidentiality and discretion in all work activities;

f. Demonstrates respect for differences in approach and values; and,

g. Mentors junior colleagues and provides support and advice as required.
_____________
Competency Requirements for a Disaster 
Prevention and Mitigation Weather Advisor
These competency requirements are for weather advisors who work in the area of Disaster Prevention and Mitigation (DPM) and engagement with the Emergency Management (EM) community.  They build upon, and should be read in conjunction with, the competency requirements for a PWS/weather forecaster, although it is recognized that some people engaged in liaison and outreach in EM on behalf of NMHSs may not come from a forecasting background.  In such cases, the DPM Advisor needs to work closely with the PWS/weather forecaster to develop the products and services indicated in the following sections.  A DPM Advisor, taking into consideration the conditions a to c:
(a) The geographical area of responsibility;
(b) Weather, water and climate impacts on society; and,

(c) Weather, water and climate societal requirements, local procedures and priorities,
should be able to perform the work (in close association with the PWS/weather forecaster if needed) indicated in the five top level competencies below:
1. Communicate warnings and associated information to users;
2. Develop products, procedures and services to meet community and user needs;
3. Develop and manage DPM stakeholder relationships;
4. Promote and implement impact assessments and community outreach; and,

5. Ensure the quality of information, services and procedures.
Each of these top-level competency areas is expanded, below, into second-level competencies that are expressed and structured in such a manner as to facilitate the clear application of an assessment procedure.  Each is also associated with a range of background knowledge and skills which may not be particular to meteorology but are nonetheless essential for the discharge of the weather advisor’s duties.
12. Communicate warnings and associated information to users
a. Present information at times of severe weather through the mass media, and in particular television, radio, and the press, at a frequency specified by pre-determined arrangements;
b. Tailor weather warning products for disaster management decision support and for other key users;
c. Communicate forecast and warning uncertainty to users;
d. Apply new technology and scientific research in Multi-Hazard Early Warning Systems (MWEWS), including meteorological and hydrological observations and telecommunication networks (experience sharing with success stories, and detailed synthesis of these good practices);
e. Integrate city-specific Numerical Weather Prediction (NWP) with the warning process.
13. Develop products, procedures and services to meet community and user needs
a. Identify the weather, climate and water information requirements of the disaster management and civil protection community to ensure the necessary support may be provided;
b. Ensure formatting and timely dissemination of warnings in order to facilitate the actions of disaster management community to safeguard life and property;
c. Ensure the use of appropriate language and terminology in NMHSs warnings;
d. Tailor weather warning products for disaster management decision support and for other key users;
e. Develop very short-range forecasting and nowcasting methods and products tailored for the disaster management community;
f. Develop Ensemble Prediction System (EPS)-based probabilistic forecasts of weather related threats, based on user needs for such products;
g. Develop impact-based forecast products to assist the emergency management and civil protection agencies with their decision making processes; and,

h. Assist in improving dissemination of warning information through utilisation of new communication technologies.
14. Develop and manage DPM stakeholder relationships
a. Establish working relationships at operational and technical levels with the emergency management and civil protection community, including identification of contact points and their coordinates (address, telephone, facsimile, e-mail, etc.);
b. Build relationships with the media to enable optimal dissemination of warnings prior to and during weather threats;
c. Strengthen the coordination between NMHSs and relevant agencies and public service providers in cities and Megacities to improve the emergency planning, preparedness and responses of the city as a whole to weather threats;
d. Assist in the design of effective warning signal systems for coordinated emergency response to natural hazards; and,

e. Develop, in close coordination with the disaster management and civil protection authorities, response advice and call-to-action statements based on the potential impact of the hazards in the region of concern.

15. Promote and implement impact assessments and community outreach
a. Assess the socio-economic impacts of weather related disasters, in collaboration with social science experts;

b. Foster coordination with socio-economic experts in order to evaluate the benefits of Early Warning Systems (EWS) of weather, hydrological and climate hazards;

c. Enable sustainable and institutionalized feedback mechanisms, including user-based service assessment and product verification, for evaluating and improving NMHSs warnings; and,

d. Promote community awareness and preparedness for weather-related disasters through public education and outreach.

16. Ensure the quality of information, services and procedures
a. Work with the disaster management authorities to strengthen the role of NMHSs in the national disaster management structures as the “Single Official Voice” for warnings of severe weather;
b. Develop a communication strategy to foster the authority of NMHSs, as the “Single Official Voice” for warnings of severe weather, to ensure credibility of, and effective public response to, these warnings;
c. Build emergency plans and develop standard operational procedures to facilitate multi-agency and multi-hazard risk management and planning;

d. Improve documentation and archiving systems for meteorological hazard and impact data, including data rescue, quality assurance and data management; and,

e. Engage with international projects including World Weather Information Service (WWIS), Severe Weather Information Centre (SWIC), METEOALARM and Severe Weather Forecasting Demonstration Project (SWFDP) and other WMO initiatives.

_____________
Competency Requirements for Persons Engaged in the Improvement, Innovation and Delivery of Meteorological Services and Products

These competency requirements are primarily aimed at NMHSs personnel who are engaged in the area of improvement, innovation and delivery of meteorological services and products.  They should be read in conjunction with the competency requirements for a PWS/weather forecaster, although it is recognised that many people engaged in these aspects of NMHSs work may not come from a forecasting background.

a. Knowledge of synoptic meteorology, including observing systems;

b. Knowledge of Numerical Weather Prediction (NWP) Systems;

c. User focus, knowledge of sectoral applications of meteorological and hydrological information, oral and written communication;

d. Effective use of tools and systems; and,

e. Team-working and effective self-management.

Each of these areas needs to be expanded into second-level competencies that must be expressed and structured in a manner that facilitate the clear application of an assessment procedure.
17. Knowledge of synoptic meteorology, including observing systems
a. Demonstrates knowledge of the acquisition, processing and assimilation of meteorological data;

b. Demonstrates an understanding of synoptic, dynamical, and physical meteorology;

c. Demonstrates an understanding of the influence of topography and (if relevant) bodies of water and/or snow fields on local meteorology; and,

d. Demonstrates an knowledge of the methods and practices of meteorological analysis and diagnosis.
18. Knowledge of Numerical Weather Prediction (NWP) Systems
a. Demonstrates an understanding of the methods used in NW P; and,

b. Understands the strengths and limitations of the NWP models used in the forecast process.
19. User focus, knowledge of sectoral applications of meteorological and hydrological information oral and written communication
a. Demonstrates an understanding of the application of meteorology, and in particular meteorological services, to human activities;

b. Demonstrates an ability to work with the users to understand the nature of their business and their needs for improved or new products and services and is capable to use this information to work effectively on his/her own or with other colleagues who are responsible for product and service improvement and innovation, to meet these requirements;

c. Can provide clear, structured briefings to users and to colleagues;

d. Can create and deliver presentations on meteorological topics to users, to external agencies and to the public;

e. Can create training resources and deliver training as required; and,

f. Can contribute to the preparation and maintenance of operational manuals.
20. Effective use of tools and systems
a. Shows a thorough knowledge of user visualisation and display systems utilized for weather information;

b. Demonstrates a knowledge of the production systems in use in the forecast office, and the proper employment of these systems in producing and disseminating forecasts and warnings;

c. Keeps abreast of the science of meteorology and related technological advance and can specify and lead the development of meteorological products and services relevant to his/her own NMS to meet user needs; and,

d. Demonstrates an ability to respond appropriately to systems failure and to use all available/necessary means to ensure continuation of service.

21. Team-working and effective self-management
a. Works in a cooperative fashion with colleagues and with external stakeholders;

b. Makes sound decisions under the pressure of deadlines and carrying workloads;

c. Deals effectively with confrontational situations, demonstrating tact and consideration for differing points of view;

d. Demonstrates an understanding of the technical knowledge and methodologies necessary to work in a multi-disciplinary team;

e. Demonstrates appropriate levels of trust, integrity, consideration of client needs, timelines, confidentiality and discretion in all work activities;

f. Follows sound scientific principles in the development and monitoring of all meteorological products;

g. Demonstrates respect for differences in approach and values;

h. Mentors junior colleagues and provides support and advice as required;

i. Serves as a role model through consistent demonstration of integrity and professional values; and,

j. Holds other accountable to their professional obligations.
_____________
