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EXECUTIVE SUMMARY

Meteorology in Canada predates Confederation, with the establishment of the Meteorological
Observatory in Toronto in 1839. Despite its long history, the profession of meteorology in Canada, as
distinct from the science of meteorology, has not developed to the same degree as other similar
professions, with recognized national standards of education and practice. National meteorological
services around the world, including the Meteorological Service of Canada (MSC), conduct their own
recruiting and training programs for meteorologists, establishing their own standards. Meteorologists,
or those who claim to be meteorologists, operate outside of any accepted certifying or credentialing
organization. Similarly to the situation in the United Kingdom, “The profession of meteorology within
the UK is not regulated in any way. It is possible for any person without any training or qualifications to
set up as a meteorological service provider and to deliver what appears to be at first sight to be well

founded and appropriate services...

nl

ECO Canada commissioned a feasibility study on the certification of meteorological practitioners in
Canada. This report demonstrates that there is commitment from the major stakeholders to support this
initiative.

There is ample evidence to support the immediate development of National Occupational
Standards for the certification of Canadian meteorologists.

Over 1,350 meteorologists are working in Canada in the public and private sectors and
academia. These forecasters and atmospheric scientists supply a host of products and services
and perform research in a broad range of atmospheric disciplines from weather forecasting to
climate change.

Certification of other science-based professionals, such as biologists, chemists and physicists, is
now being offered in various jurisdictions. Like them, Meteorologists need a recognized set of
credentials. Certification will provide Canadians with assurances that public safety is protected
by trustworthy meteorological products and services as the economic and social impacts of
harsh meteorological events increase in magnitude, frequency and severity.

The meteorological private sector is growing dramatically and the range of meteorological
applications is expanding from weather services into alternative energy, air quality, and
environmental services. In order to manage this growth, the private sector hires meteorologists
and atmospheric scientists from other countries. A standardized certification program is vital to
ensure that immigrants have equivalent credentials.

A high level of participation in a certification program will be achieved by harnessing the
networking capability of the Canadian Meteorological and Oceanographic Society (CMQS), the
respected reputation and breadth of the Meteorological Service of Canada, the creative energy
of the private sector, and the efficiency of adapting ECO Canada’s existing certification
infrastructure and procedures.

! Royal Meteorological Society. Appendix 30: Memorandum submitted by the Royal Meteorological Society,
November 2005. Transport — Thirteenth Report. The published report was ordered by the British House of
Commons to be printed 25 October 2006.






Section 1: Introduction

In 2004, in response to requests from the Canadian Meteorological and Oceanographic Society and the
Meteorological Service of Canada, ECO Canada commissioned a major study of meteorological practice
in Canada. The study was funded by Human Resources and Social Development Canada. The study
discovered meteorological practitioners functioned in a diversity of scientific and technical fields
supporting all of the major industries and public safety institutions of the country. From energy to
economics, and from transportation to technology, meteorological practitioners play an important and
increasing role. Beyond the critical function of public safety, in a period of more frequent natural
disasters, meteorological practitioners also provide supporting roles in engineering and environmental
services.

One of the significant recommendations of the 2004 study was to pursue professional certification in
meteorology, in order to ensure Canadian employers, meteorological practitioners, and universities
would be well-served by recognized occupational and professional standards in meteorology. In May,
2007, ECO Canada commissioned a feasibility study on the certification of meteorological practitioners.
This report summarizes the results of the feasibility study.

Section 2: Study Objectives and Methodology
2.1 Study Objectives

The terms of reference for this study are to assess the feasibility of a certification program for
meteorological professionals, potentially leading to a professional designation similar to other scientific
professions. This current project allows for stakeholder feedback on the development of occupational
standards and a national certification program by ECO Canada for meteorologists. Among the feasibility
criteria, the study determines or estimates:

e Estimated cost of developing National Occupational Standards and the Certification program

e Number of practitioners likely to seek certification and the price they would be willing to pay

e Management plan for the certification program, including organizational management and any
shared financial arrangement

e Marketing plan to raise awareness about the certification program

e Description of potential costs and benefits to the stakeholders, other sectors, and general public

In a comprehensive report prepared by the CMOS Private Sector Committee in 2001, the report
recommended “CMOS could play a role in helping grow the private sector, including ongoing
professional certification, taking on responsibilities akin to those of the American Meteorological
Society, and perhaps providing liaison between the government and the private sector.”?

Certifying meteorological professionals would “Elevate the meteorological profession by providing
recognition for individual expertise and experience through certification... Certification is an ideal
means to communicate the competence of meteorological practitioners to potential clients, employers

? Canadian Meteorological and Oceanographic Society, 2001. A Meteorological Industry Strategy for Canada, page
10. http://www.cmos.ca/Privatesector/metstrategy.pdf



and the general public. A national certification system based on a demonstration of competence
provides individuals with a means to increase their employment mobility, provide competency
assurance to clients and potentially decrease the perceived risk to insurers. Professional recognition
further clarifies the sectors’ occupational makeup, encourages the professional development of
practitioners and further refines the training required to elevate an individual’s expertise.”>

John Wieringa, a meteorologist from the Netherlands, borrowing from the American Meteorological
Society (AMS), articulated the rationale for certifying meteorologists as clearly as anyone:*

a. To assure availability of mature, competent and ethical counsel in the many fields of
meteorology;

b. To provide incentive for continued professional growth after academic training;

To enhance prestige, authority and success of consulting meteorology; and

d. Todiscourage unqualified practitioners.

o

In addition to the above, establishing national standards would facilitate the acceptance of foreign
credentials in Canada, a Government of Canada priority.

2.2 Methodology

The methodology was designed to address the feasibility of a voluntary non-regulated national
certification program for meteorologists. Meteorologists are a subset of the broad “meteorological
practitioner” group identified in the ECO Canada 2005 report on meteorology.’ For such a certification
program to be feasible, it would have to meet a number of tests, some of which were determined
before the research began and others became clear as the research progressed.

e There is a defined certifiable group, with standard education, training and competencies.

e The certifiable population is of an adequate size to support a certification program.

e The certifiable group is motivated by need or desire for certification.

e The certification program would have the support of employers and educators.

e There is an association, affiliation or network to facilitate marketing a certification program.

e There is an educational framework in place to provide ready access to initial training to
members seeking to qualify.

e There is access to professional development and continuing education for the certified
members.

e There is a certification organization in place or potentially available to administer a certification
program in a cost-effective manner.

For the purpose of this study, the working definition of the professional meteorologist is:

A person who has completed a minimum of a Baccalaureate Degree including appropriate courses in
physics, mathematics and chemistry, and has completed or acquired one of the following:

* ECO Canada, 2005. Changing Climate: Canadian Meteorological Employment, page 49, recommendation 4.
WWW.eco.ca.

* Seminar on Accreditation of Meteorologists in Europe, July 2000. Cambridge, U.K.
http://emetsoc.org/organisation/documents/accreditation_seminar_cambridge.pdf

> ECO Canada, 2005. Changing Climate: Canadian Meteorological Employment. www.eco.ca.



o

Diploma or Certificate in Meteorology from a recognized university, or

b. Meteorological courses or training in theoretical and applied meteorology equivalent to the
Diploma or Certificate Program, or

c. Equivalent knowledge of theoretical and applied meteorology gained through a minimum of five

to ten years of practice in meteorology, demonstrated by successfully passing a knowledge and

competency assessment mechanism administered by a Certification Board.

Note: This definition is intended as a starting point only; further refinements will be made during the
development of occupational standards. See Appendix A, the Glossary of Terms for further discussion on
this definition.

The methodology can essentially be broken into research and analysis. The primary research consisted
of a survey of practitioners at the professional level in meteorological fields. The secondary research
involved discovering if and how meteorologists in other jurisdictions are certified, and how professions
in similar scientific fields manage their certification programs. The final phase of the project was a
review of the research, an assessment of the feasibility of certification of meteorologists, review by a
stakeholder Focus Group, and the development of implementation strategies. The detailed
methodology used to determine feasibility is described in Appendix B.

Section 3: Survey Analysis

3.1 Survey Participants

Survey participants were targeted from the four target groups: employers, practitioners,
educators/instructors and students. There were 135 participants targeted and 151 survey respondents.
The breakdown by target group is given in Table 1. The target for private sector practitioners was
intentionally set higher than the public sector as participation from the private sector would have
greater influence on the feasibility of the certification. In the case of the Meteorological Service of
Canada, several senior executives represented the largest public sector employer to provide the
employer perspective.

Target Groups Targeted Actual
Practitioners 95
Public Sector 40
Private Sector 45
Employers 32
Public Sector 15
Private Sector 15
University Professors (Instructors) 10 13
University Students 10 11
TOTAL 135 151

Table 1 - Targeted Participants vs. Actual



A total of 161 personal telephone contacts were made, of which 151 responded by completing a survey.
The response rate is calculated at 93.8%. The margin of error for this sample size for a population of
1365 meteorologists at the 95% confidence level was calculated to be 7.52% (see Table 2 for details on
the population size).

The list of survey participants who permitted their names to be published is included as Appendix C.
Each target group had a customized survey questionnaire, although many of the questions were similar.
A few of the questions related specifically to the respondent’s type of practice as an employer,
instructor, etc. The survey questionnaire for practitioners is included at Appendix D.

3.2 Survey Demographics

3.2.1 Regions and Sectors

Respondents to the survey were identified by type and by region. Practitioners were identified as public
or private sector. Provinces or territories were grouped into five different regions of Canada and one

category was identified for respondents outside of Canada (U.S.). The survey included people from every
geographic region (Figure 1) and sector in Canada (Figure 2).

Respondents by Region

Qc
11%

ON
31%
NS, NB, PE
& NL
19%
Other (U.S.)

2%

AB, SK &
MB BC
19% 18%

Figure 1 - Respondents by Region



Respondents by Sector
Students Public
7% Sector
Practitioners
0,
Instructors_\ 32%
9%
Private
Sector
Employers .
15% Private
Sector
Public Sector Practitioners
Employers 30%
7%

Figure 2 - Respondents by Sector

3.2.2  Education, Training and Experience

Practitioner respondents were asked for their highest level of education achieved. Six levels of

educational achievement were given starting with High School through university to a Doctorate.
Figure 3 shows the highest educational level achieved among practitioners surveyed. Over 90 % of the

practitioners have a university degree and one-third have a Masters degree or higher. Relatively

speaking, the educational level of those surveyed is slightly higher in the private sector than the public

sector.
Practitioners by Education Level
I
Private
0,
Sector L2
Public
0,
Sector 5
0% 20% 40% 60% 100%
H High School  m Some University  ® College Diploma = B.Sc Doctorate

Figure 3 - Practitioners by Education Level




Instructors were asked for their views on what the minimum educational requirements should be for
certification as a meteorologist. All but one the professors surveyed indicated that a Bachelor’s Degree
should be required; one specified that a Master’s Degree should be the minimum requirement.

Respondents were asked to choose from a list the type of meteorological training they received to carry
out their work. The list included University, College, On-Job-Training, Employer-Funded courses, Other,
and None. Practitioners were asked to indicate the type of training they personally received, while
employers listed the training provided to employees in their organization as a whole (Figure 4).

Meteorological Training
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Public Sector Practitioners
Private Sector Practitioners

Public Sector Employers

Private Sector Employers

B University M College M On-Job-Training M Employer Funded ® Other ™ None

Figure 4 - Meteorological Training

Respondents, except for students, were asked to indicate their experience levels in one of four
categories, ranging from 0 to 2 years, 3 to 5 years, 6 to 10 years or more than 10 years. The results are
displayed in Figure 5. Employers were also asked to categorize the experience level of their employees
using the same categories but on a percentage basis for all of their employees. The results were similar
to the survey group. The experience levels are high in all groupings.



Meteorologist Experience
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Public Sector Practitioners
Private Sector Practitioners
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Private Sector Employers

Instructors

mO0-2yrs W3-5yrs m6-10yrs M 10+ years

Figure 5 - Experience Levels

3.2.3 Employment Profiles and Trends

All respondents were asked to identify their fields of practice, and in the cases of professors and
students, their primary fields of interest. Figure 6 displays the results, with the highest number of
respondents practicing in the fields of operational meteorology and air quality meteorology.

The survey asked respondents about the number of meteorologists in their organization. Without
disclosing particular survey data, a breakdown of meteorological employment among survey

participants was developed and then extended by further research and by estimating across the sectors.
The results are shown in Table 2.



Respondents' Fields of Practice

AgroMeteorolog

Air Quality Meteorology
Alternative Energy
Atmospheric Modelling
Atmospheric Research
Aviation Meteorology
BioMeteorology

Boundary Layer Meteorology
Broadcast Meteorology
Climatology

Engineering Meteorology
Environmental Meteorology
Forensic Meteorology
Forestry Meteoroloy
Hydrometeorology

Ice

Marine Meteorology
Meteorological Instruments
Meteorological Observations
Meteorological Training
Operational (Forecasting)
Other

Road Weather

Weather Modification
Weather Services

M Public Sector Practitioners
M Private Sector Practitioners
M Public Sector Employers

M Private Sector Employers

M Instructors

m Students
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Number of Respondents

Figure 6 - Fields of Practice

Estimated Number of Meteorologists by Sector Total
Federal 840
Provincial 80
Universities 58
Post Doctoral Fellows and Research Associates 82
Utilities 25
Media 80
Private Sector 200
TOTAL Estimated Population (excluding Students) 1,365

Table 2 - Estimated Number of Meteorologists by Sector



Respondents were also asked for their projections on the trend of meteorologist employment in their
organizations. Approximately half of the employers and practitioners surveyed did not foresee any real
changes in meteorological employment. The private sector expects more growth than the public sector,
and about ten firms are expected to grow somewhat or significantly in the next 3 to 5 years. Conversely,
one fourth of MSC managers and employees expected some decrease in MSC meteorologist
employment over the next 3 to 5 years. If both projections are correct overall employment numbers
may change little. Many MSC respondents anticipated that a significant number of retirements would be
partially offset by hiring new employees. The results are shown in Figure 7.

Employment Trend
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Public Sector Practitioners
Private Sector Practitioners

Public Sector Employers

Private Sector Employers

M Increasing Significantly M Increasing Somewhat B No Real Change

B Decreasing Somewhat M Decreasing Significantly B No Idea

Figure 7 - Employment Trend

3.3 Survey Support for Certification
3.3.1 Participation in the CMOS Certification Programs

CMOS offers an accreditation designation for consulting meteorologists as well as an endorsement
program for weathercasters working in the media. Practitioners and Instructors were asked if they were
endorsed or accredited by CMOS. Employers were asked if all, some or none of their employees were
endorsed or accredited by CMOS. Approximately 38 % of private sector meteorologists surveyed were
participants in the CMOS certification program. As the program was designed specifically for private
sector requirements, there was minimal participation in the CMOS program from the public sector.

3.3.2 Anticipated Benefits of Professional Certification

Respondents were asked in the survey to rate the top four benefits of professional certification from a
list of ten. One option was for the respondent to describe and rate a benefit that they could articulate
that was not listed on the survey. Employers were given a different list than practitioners and students
more related to organizational rather than personal benefits. Figure 8 presents the practitioner and
student responses and Figure 9 shows those from employers.



More practitioner respondents selected “Improved Professional Standing” in their top four choices than
any other benefit. Almost every private sector practitioner selected this benefit among the others. Their
reasons were twofold; improved credibility with clients and community, and improved status within
their company, particularly where colleagues had professional designations such as P. Eng. The second
most common benefit selected was an improvement in employment opportunities. Respondents
believed that certification and national standards would permit greater mobility and recognition by
employers. Those who selected “No Significant Difference” were primarily from the public sector.

Practitioner Certification Benefits
; % of
Number of Respondents respondents
0 20 40 60 80 l
More Employment Opportunities 16%
Improved Career Progression 13%
Improved Compensation 11%
Improved Professional Standing 21%
Access to Insurance 5%
Enhanced Training/Development 8%
Standardized Training 12%
International Standards/Foreign Credentials 10%
Other
2%
No Significant Difference
3%
B Public Sector W Private Sector Students

Figure 8 - Practitioner/Student Certification Benefits

The benefits identified by employers were chiefly improved credibility with clients, standardized
training, improved business opportunities and reduced risk/access to insurance. Public sector employers
were less likely to identify the benefits of certification, many of them choosing one or two benefits from
a list and rejecting the others as not significant.

10



Employer Certification Benefits % of
respondents
Number of Responses
0 5 10 15 20 25 30 l
Improved Business Opportunities 17%
Greater Credibility with Clients 27%
Reduced Risk of Errors/Omissions 10%
Accessto Professional Liability Insurance 5%
Standardized Training/Courses 20%
Broaden Client Base 2%
Greater Business Profitability 3%
International Standards/Foreign Credentials 11%
Other 3%
No Significant Difference 2%
B public Sector Employers B private Sector Employers

Figure 9 - Employer Certification Benefits

3.3.3 Preferred Professional Designation

Respondents were asked to suggest a designation title that would be most beneficial to themselves and
their organization or program. Figure 10 displays the results. The term “Professional Meteorologist” was
suggested by the most respondents.

3.3.4 Interest in Applying for Certification

Practitioners were asked if they would be interested in applying to be certified, including submitting
documentation and possibly writing an examination. Employers were asked the same question, with an
added component concerning encouraging their staff to participate. Approximately 70% of practitioners,
from both the public and private sectors, expressed interest in applying for certification (Figure 11).
Those who responded positively indicated that the certification program should be widely accepted and

11



Preferred Designation

Number of Respondents

0 20 40 60

Certified Meteorologist
Professional Meteorologist
Certified Professional Meteorologist
Operational Meteorologist
Broadcast Meteorologist

Consulting Meteorologist

Other

M Public Sector M Private Sector M Instructor

Figure 10- Preferred Designation

recognized and some potential candidates would wait until the program had been established before
committing. This factor will be important in marketing the certification program to enlist broad support
prior to launching the program and to plan for an extended implementation period.

The “N/A” category in Figure 11 captures those who were near retirement or were very settled in their
careers with their current employers.

Interest in Applying for Certification

Percent of Respondents

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Public Sector Practitioners
Private Sector Practitioners
Public Sector Employers

Private Sector Employers

HYes MNo M NotSure HN/A

Figure 11 - Interest in Qualifying
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3.3.5 Willingness to Pay Certification Costs

A certification program requires funding to initiate and operate. Those who benefit from the
certification normally pay for it. The survey attempted to ascertain how willing all respondents were to
support a reasonable fee structure, i.e., the $150 annual fee mentioned in the question.
Notwithstanding the strong support for a reasonable fee structure, respondents often qualified their
support in terms of value for money. They would evaluate the benefits included with the certification
fee as part of their decision. Some of their expectations included communications among members,
access to training and professional development, and the credibility of the certification program (Figure
12).

Support for Fee Structure

Percent of Respondents

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Public Sector Practitioners
Private Sector Practitioners
Public Sector Employers
Private sector Employers
Instructors

Students

mYes mNo mNotSure mN/A

Figure 12 - Support for Fee Structure

Support for a reasonable fee structure is strongest in the private sector at 86% of practitioners and
employers. The support from public sector practitioners and employers was 77%. Nine of eleven
students, although they are the least paid, would be willing to support a fee structure in the hope of
future benefits. About two-thirds of the instructors would be willing to pay a reasonable fee.

3.3.6 The Role of Employers in Supporting Certification

Employers and practitioners were asked what employers could do to make certification of
meteorologists a reality. They were given five choices and could add another of their own. The chart in
Figure 13 lists the top three choices from the respondents.

Employers in the private sector have the option of making certification mandatory for employees. For
employers in the public sector, this is not so simple. Government policies and collective bargaining rights
limit the public sector’s ability to make certification mandatory for existing employees. In addition,
meteorological employees are no longer recruited centrally, and agreements would have to be reached
within a department as to hiring criteria.

13



Employer Support for Certification

Number of Responses

0 10 20 30 40 50 60 70 80

Pay Certification Fees
Scholarships

Pay Tuition
Education Leave Pay
Promote Certification

Other

M Public Sector Practitioners M Private Sector Practitioners

Public Sector Employers M Private Sector Employers

Figure 13 - Employers' Support

Employers were asked in the survey if they would be willing to make certification mandatory within two
years of being recruited.

Twelve private sector employers and four public sector managers agreed a certification program should
be mandatory. Fifteen employers indicated they would not or were not sure. A number of employers
indicated they wanted to see how the certification standard would apply to their organization before
committing to mandatory certification.

3.3.7 Impact on University Programs

Of the twelve university professors interviewed who instructed in meteorology departments, three
projected some increase in meteorology enrollments in the next three to five years, with one professor
suggesting the enrollment may grow strongest in the Master’s level program. The remaining nine
professors foresaw no change in the enrollment in the near term, although one projected a slight
decrease.

The survey probed respondents as to their level of interest in becoming certified, by asking if they would
be willing to upgrade or re-train to qualify. If the respondent’s interest in qualifying was weak, and they
were unlikely to follow through on applying for certification, it was hypothesized that the obstacle of
retraining or upgrading might deter them from participating. The results are included in Figure 14.
Nearly 60 % of public sector practitioners and nearly 80 % of private sector practitioners were interested
in upgrading or retraining if required for certification.

14



Willing to Upgrade/Retrain

Percent of Respondents

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
I

Public Sector Practitioners 14%
Private Sector Practitioners 49

BYes mNo Not Sure m N/A

Figure 14 - Interest in Upgrading/Retraining

Of the 34 public sector practitioners who were interested in qualifying, 29 would be willing to undergo
training to meet the qualification. Of the 33 private sector practitioners who were interested in
qualifying, all but one of them was willing to pursue additional training; four others were not sure they
were interested in qualifying. There appears to be strong support for upgrading training for certification,
although the caveats that were mentioned centered on accessibility to such training. A number
suggested that those fully employed would need a distance learning arrangement for upgrading training
to make certification realistically achievable.

Instructors were asked if their departments would provide additional courses that meteorologists may
require for certification. The results were not conclusive. There are considerable obstacles to persons
engaged in meteorology to becoming better qualified through acquiring additional training. Many
meteorologists who are working full time do not have the opportunity to attend regular university
courses during regular hours. They would also have to be co-located with the university meteorology
programs. There are no on-line, extension, or distance-learning opportunities for education in
meteorology from Canadian universities.

Instructors and students were asked if scholarships and financial incentives would enhance enrollment
in meteorology programs. The instructors believed the scholarships would help. The students were
divided 50/50. The students commented that the key to enrollment was an identifiable career stream
that led to employment in the field.

Professors were asked if certification of professional meteorologists would lead to greater student
enrollment in meteorology programs. The majority felt it would. They were also asked if a national
certification program for meteorologists would improve job prospects for new graduates of
meteorology programs. Again the majority thought it would improve prospects.

Instructors and students were asked an open-ended question on what universities might do to support
certification. The responses are summarized below:

15



Instructors — promote and advertize meteorology, attract students, give solid background education;
add extra courses, including a M.Sc. program in meteorology, and professional ethics courses; more
emphasis on operational meteorology; respond to industry requirements.

Students — standardize university meteorology programs; ensure that the meteorology programs
supported certification; provide more practical training; conduct outreach programs for meteorology at
the high school level; prepare students for qualifying for certification; and provide information on the
benefits of certification.

3.3.8 General Comments from Respondents

All respondents except students were asked if they had any general comments to make about a
certification program. Some of the more common responses are listed below.

e With a few exceptions, respondents offered strong support for a certification program in their
comments. “A great idea”, “About time”, and “We need it” were the most common expressions.
The reasons given for support were generally to raise the standard and standing of the
profession.

e The most common complaint concerned media weathercasters who are portrayed as being
meteorologists although they have little knowledge or training. There is an expectation that a
certification program would help to resolve this issue.

e MSC meteorologists were supportive in their comments but a number expressed the view that
being an MSC meteorologist was all the certification they needed.

e Those with a Ph. D. or with a P. Eng. designation questioned if a professional meteorological
designation would really add to their credibility with clients.

e Private sector meteorologists expressed the view that certification would open more doors to
employment or business options and international recognition, while MSC meteorologists
tended to consider their career options entirely within MSC.

e A number of practitioners and employers in the private sector commented that Universities did
not offer practical training in forecasting.

3.4 Survey Findings

The survey sample represented most sectors of the meteorology community, and included a wide
variety of meteorological practice in every geographical region.

i It is estimated that 1365 meteorologists are working in Canada in the public and private sectors
and academia. (Table 2)

ii. Numerical growth of the professional meteorological sector is projected to be modest, with
some gains projected in the private sector offset by losses in the public sector, primarily within
MSC. Impending retirements in the Public Sector, replaced with new recruits, will result in a
younger demographic.

iii. Improved professional standing and greater credibility with clients are the primary motivators
for participation in a certification program. Respondents viewed non-qualified practitioners as
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having a negative impact upon the image of the profession, impacting compensation, business
opportunities and credibility with other professions.

iv. By almost three to one over any other choice, respondents preferred the designation
“Professional Meteorologist” or P. Met.

v.  Approximately 70 % of respondents were interested in applying for certification, almost all of
whom were willing to pursue additional training or professional development to qualify.

Vi. Meteorologists were quite willing to support a reasonable fee structure for certification,
although many were not familiar with typical certification fees and costs.

vii. Respondents believed employers could play a significant role in supporting certification, through
paying the fees for certification and for tuition for meteorological courses, and by promoting
certification among employees and clients.

viii. Instructors and students generally thought scholarships and financial incentives would help
enrollment in meteorology programs, but others felt career opportunities were more important.

iX. Instructors believed a certification program would improve job prospects for meteorology, but
the steady availability of jobs upon graduation was a concern.

X. Interaction between meteorologists in the private and public sectors and between provincial
and federal counterparts could be improved. The lack of a sense of professional identity and
community was evident from the survey. On the positive side, there have been significant
efforts made by the CMOS Private Sector Committee to foster cooperation between the public
and private sectors. Together they have hosted two sets of cross Canada workshops in five
regions of the country. Other examples of collaboration are the partnership between MSC and
the 2010 Olympic Organization Committee, participation of private sector meteorologists in
MSC sponsored alpine forecast training for the Olympic Games and collaboration in
meteorological education between MSC and Dalhousie University.

Section 4: Secondary Research

4.1 Certification in the Meteorological Profession

There are virtually no national certification programs for meteorologists in the western world. The
proposed certification program for Canada in this study is unique. There are meteorological certification
programs in Canada, United States and the U.K. that have been implemented, but they are aimed
primarily at meteorological consulting or broadcasting in the private sector, and do not target the
profession as a whole. The situation in general is described in a report to the British parliament in
November 2005. The Royal Meteorological Society stated “The profession of meteorology within the UK
is not regulated in any way. It is possible for any person without any training or qualifications to set up
as a meteorological service provider and to deliver what appears to be at first sight to be well founded
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and appropriate services...”® There are no true “professional associations” in meteorology, where the
association consists of meteorologists and whose purpose is to serve the interests of its members. This
is believed to be due to the fact that the great majority of meteorologists are employed by the state in
national meteorological services, where the WMO standards are generally followed, and individual
certification is not required.

There are several factors driving a change in attitudes towards standardized certification in Canada. The
meteorological private sector is growing dramatically and the range of meteorological applications is
expanding from weather services into alternative energy, air quality, and environmental services. The
impact of meteorological events on complex and sophisticated transportation, infrastructure, energy,
public safety and industry is becoming more intense. Lastly, it is vital to ensure that immigrants have a
means to demonstrate that they have equivalent credentials. The net impact of these developments
supports a greater interest, within the meteorological community and the public at large, in recognized
standards and qualifications for those who are providing such critical advice.

4.1.1 World Meteorological Organization (WMO)

The WMO is a specialized agency of the United Nations established in 1950. The 188 members are
nation-states and territories, and Canada plays a significant role on its committees, panels and
commissions. With Canada’s participation, the WMO has published WMO Publication 258 governing the
education and training standards for meteorologists, meteorological technicians, and hydrologists. The
WMO does not certify meteorologists directly, but countries generally follow the training guidelines. The
International Civil Aviation Organization (ICAQ) prescribes education, training and competency
requirements for those individuals providing aviation forecasts for international aviation. ICAO usually
follows the specifications on this issue provided by the WMO Commission on Aeronautical Meteorology
(CAeM). According to NAV Canada’s head of Aviation Weather, John Foottit, NAV Canada specifies in its
agreement with Environment Canada that the forecasts must be prepared by meteorologists whose
gualifications meet the WMO standards.

4.1.2 Canadian Meteorological and Oceanographic Society (CMOS)

CMOS operates an accreditation program for Accredited Consulting Meteorologists ( ACM). There are 33
accredited ACM meteorologists awarded accreditation by the CMOS Accreditation Committee. The
committee consists of five accredited consultants. The CMOS Council appoints members of the
Accreditation Committee. The Committee meets annually in person at the CMOS Congress and conducts
its business electronically otherwise. The Committee examines the applicants for their knowledge,
education, training and experience. The application fee for accreditation is $150, and the annual fee is
$50 for members and $150 for non-members.

CMOS also conducts a Weathercaster Endorsement Committee to foster the establishment and
maintenance of competency in the presentation of weather to the public via the media. There are 35
endorsed weathercasters. The Endorsement Committee examines applicants for their knowledge of
meteorology, requiring 9-12 semester hours of atmospheric sciences at the university level, or by
exception, knowledge gained through long term experience. The Committee also examines the

6 Royal Meteorological Society. Appendix 30: Memorandum submitted by the Royal Meteorological Society,
November 2005. Transport — Thirteenth Report. The published report was ordered by the House of Commons to
be printed 25 October 2006.
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applicants for their competence in presenting, in particular, the scientific, informational, explanatory
and communication components

4.1.3 American Meteorological Society (AMS) — U.S.

The AMS has the longest running certification program in meteorology dating back to 1956. The
Certified Consulting Meteorologist (CCM) program has 369 active members who have passed a rigorous
certification process that includes a minimum of five years professional experience, passing a written
essay examination to test their knowledge, passing an oral examination by the Board, submitting a
technical paper or report, and supporting professional references. The Certification Board, currently
nine volunteer members, must all be Certified Consulting Meteorologists. In 2004, the Board added a
requirement for continuing professional development to maintain certification through accruing points
in scientific and technical activities. Jill Hasling, the current Chair of the Certification Board, stated that
“the CCM standards are just right and everyone feels a sense of accomplishment when they go through
the program.” The application fee for a CCM designation is $300 for AMS members and $40 annually.
Keith Seitter of the AMS Headquarters reported he did not believe the CCM fees, particularly the $40
annual renewal fee, actually covered the operating costs of the CCM program.

The AMS also conducts a Certified Broadcast Meteorologist (CBM) program with 220 current active
members. It was introduced in 2005 as a means to raise the professional standards in broadcast
meteorology. The goal of the CBM program is “to certify that the holder meets specific educational and
experience criteria and has passed rigorous testing in their knowledge and communication of
meteorology...” To acquire a CBM, an applicant must hold a degree in meteorology or equivalent, pass a
written examination, and have their work assessed, as well as completing professional development
through their practice. John MclLaughlin steered the CBM program through its inception, and indicated
the certification program took several years to develop and implement. He reported that building a
consensus on the qualifications, setting the examinations, and working with the universities was a long
process. One of the most positive outcomes of the program is the emphasis on professional
development as a condition for renewal of certification. The benefits of a continually learning profession
earned the support of the National Weather Service. The participation ratio is estimated to be one-third
and growing, i.e. there are 220 CBM’s out of a potential 600 practicing broadcast meteorologists. He
stated that there must be a need and desire for certification within the community for certification to be
successful.

The third certification program offered by the AMS is the AMS Seal of Approval for television and radio.
There are 874 active TV seal holders and 24 radio seal holders as of writing. The AMS Seal of Approval
program will not accept applications after December 2008, when the CBM program will be the only AMS
certification in broadcasting. The AMS Seal certification requires a science degree with substantial
courses in meteorology, and submission of television or radio work samples to the Board of Broadcast
Meteorology. Seal holders who applied for the AMS Seal prior to January 2005 will not be required to
have a degree to qualify for the CBM program, but must pass the written knowledge examination.

4.1.4 National Weather Association (NWA) — U.S.
The NWA was formed in 1976 with a focus on operational meteorology. The NWA operates a
certification program called the Radio and Television Weathercaster Seal of Approval. The standards are

similar to the AMS Seal, with a Broadcast Meteorology Committee examining candidates on their
knowledge and competency in weather broadcasting. A written knowledge exam is required, and
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samples of on-air work are evaluated. As of writing, there were 552 members who held valid NWA Seals
of Approval. Effective January, 2008, Seal holders must participate in professional development
including courses and workshops to maintain currency.

4.1.5 Royal Meteorological Society (RMS) — United Kingdom

Since 1994, the RMS has conducted a certification program for meteorologists primarily working in the
private sector. The Chartered Meteorologist was designed to emulate the Chartered Engineer
professional designation in the U.K. There are 56 members who qualified after a comprehensive
approval process including an examination of the applicant’s education compared to a core syllabus
approved by the RMS, as well as the applicant’s professional experience, scientific reports, references,
and areas of specialization. Most subscribers to this program have an academic rather than a forecasting
background.

4.1.6  National Vocational Qualifications (NVQ) — United Kingdom

The demand for quality management (1ISO 9000 etc.) was driven by the customer and led to the
development of National Vocational Qualifications (NVQ) for forecasters as CMet alone was not
sufficient. NVQ’s were developed in Britain in order to standardize education, training and employment
skills in vocational occupations. Two NVQ's were developed in meteorology, one for forecaster and one
for observer. These were developed with input from the Royal Meteorological Society and the U.K. Met
Office. The U.K. Met Office and the Royal Navy operate NVQ assessment centers. There are estimated to
be about 70 people accredited under the NVQ (4 private sectors, 15 Royal Navy and the rest UK Met
Office). The NVQ’s were originally established at five levels but are being expanded to eight. The higher
the level, the more advanced education is required. The forecaster qualification was originally
established at level 4, generally requiring a degree, but less stringent than for a professional
meteorologist. The standards are competency based, requiring a demonstration of the ability to perform
certain meteorological tasks. There is one weakness in NVQ - it is a "once-only" qualification, and lacks
any form of subsequent assessment for maintaining standards, whereas the CMet requires Continuing
Professional Development (CPD) in order to remain qualified.

4.1.7 European Meteorological Society

The Seminar on Accreditation of Meteorologists in Europe (SAME) was held in the UK in July, 2000. John
Wieringa of the Netherlands, accredited by the AMS with the CCM designation, presented a short
history of meteorological certification in Europe. He concluded at that time that apart from the RMS in
the UK, there had been a lot of interest but little movement towards certification programs in Europe,
due largely to the difficulty posed by small meteorologist populations in each country. The European
Meteorological Society (EMS) explored a European accreditation scheme in 2006, but abandoned the
concept after concluding the Society did not have the capability or support to initiate a European-wide
accreditation program. The EMS Report on certification in 2006 referred to the RMS Chartered
Meteorologist designation as being accepted throughout Europe, and recommended the societies of
member countries assume this responsibility. Only France and Germany were initiating certification
programs in meteorology directed at consulting meteorologists.
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4.1.8 Australia

Jeff Wilson and Lynda Drosdowsky of the Bureau of Meteorology Training Centre indicated that there is
no certification program in Australia beyond the Bureau’s training program. They estimate that there
may be 20 to 30 maximum private sector meteorologists in Australia. The Bureau refers to the WMO
Publication 258 training standard for meteorologists.

4.1.9 New Zealand MetService

As was described in the overview, meteorological services in New Zealand are generally provided by the
state’s MetService. New Zealand’s meteorologists require a B.Sc. or M.Sc. in math or physics, and are
then provided with 41 weeks of theoretical and applied meteorology training by the Corporation’s own
training program. By virtue of the MetService training, and their monopoly of the meteorological
market, all meteorologists in New Zealand are effectively certified. According to Chris Webster, the
Manager of Professional Development and Consulting for MetService, there are 70 meteorologists in
MetService and about five others practicing outside of MetService.

4.2 Certification in Other Professions

4.2.1 Professional Associations

Certification of professionals in Canada is generally under provincial jurisdiction according to the
Constitution Act governing labour relations. There are a few exceptions concerning national
transportation, safety and security, etc. Certification of professionals such as chemists, biologists,
engineers, and geoscientists is undertaken when a voluntary association is formed of the professional
group, who then orchestrate provincial legislative support for a self-regulating body that not only looks
after the interests of the members of the profession, but also protects the public interest as well.
Provincial professional organizations usually affiliate in a national body that coordinates activities and
standards across provincial boundaries. There are a few regulated groups who have organized only
nationally, such as actuaries, backed up with federal legislation. Other self-regulated professions such as
the Canadian Association of Physicists protect the use of their designation through a trademark or
certification mark.

Membership in a professional association is usually limited to those with professional qualifications as
examined by a membership or registration committee according to standards established in the
association’s bylaws, and possibly stipulated in provincial legislation.

As a rule, the more professionals that are registered, the stronger the association becomes, and its
ability to offer services to its members increases. Some professions have as many as 70,000 members
(Professional Engineers of Ontario) and others (Association of Professional Engineers of PEI) are as small
as 236. Smaller professions tend to be run by volunteers with limited paid staff, where the larger
professions could have 100 employees.

Scientific professions, including Chemists, Biologists, and Geoscientists, usually have an emphasis on

academic course work as a requirement, in most cases actually describing the university courses that
must be taken. This is accomplished by the professional associations working closely with university
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departments to ensure the educational requirements are closely coordinated with the certification
requirements of the profession. The following are examples of how a number of professions similar to
meteorology are defined.

Professional Chemist (P. Chem.) membership requires a minimum of a B.Sc. in Chemistry from an
Alberta University or the equivalent from elsewhere, including a minimum of 8 full chemistry courses
with at least two of the full courses at a senior (3rd or 4th year university) level. It also requires a
minimum of two years of full-time chemistry-related work experience. - Association of the Chemical
Profession of Alberta

Registered Professional Biologist (R. P. Bio) — Registration as a Professional Biologist requires the
applicant to demonstrate, to the satisfaction of the Credential Committee, qualifications in four areas:
Education - ...successful completion of a Bachelor’s Degree...in biology or in another biological science
which includes 25 science courses...Work Experience ...a minimum of 3 years experience in practicing
biology...Professional Report...at least one...professional report or published article...Ethics
Exam...complete a prescribed ethics exam. — B.C. College of Applied Biology (Rules).

Professional Geoscientist (P. Geo) — The core entry requirement for admission to professional practice
is a four year bachelor of science degree awarded by a Canadian university. An equivalent credential
may be recognized by the APGO Registration Committee through an assessment of content against a
representative undergraduate degree to determine if the APGO minimum criteria for admission to
professional practice have been met. — (Minimum Knowledge (Academic) Requirements, Association of
Professional Geoscientists of Ontario.

Professional Physicist (P. Phys) — Education ...Proof of honours bachelor or higher degree in physics or
closely related discipline ...(or) an equivalent combination of education, training and
experience...Experience — three years of recent physics-related work experience...- Canadian Association
of Physicists

Professional associations represent the interests of their members to governments and industry, and
provide opportunities for professional development, discipline, and professional support. There is also a
sense of community, friendship, prestige and standing offered in these groups.

An examination of professional association publicity and from discussions with members of associations
indicates that professional associations attract in the order of 50 to 60 % of qualified professionals.
Many employers do not require their professionals to maintain professional memberships. Non-
regulated professions such as the Canadian Association of Physicists (meteorologists usually have a
background in physics) have a membership of approximately 1,600 out of an estimated physicist
population twice that size. Of their 1,600 members, only one in eight have pursued professional
certification which would enable them to use the P. Phys. designation.

Professional development programs are usually linked to re-certification. Most professions require
evidence of continuing professional development on the part of members as a pre-requisite to being re-
certified or having certification renewed. The limited access to meteorological continuing education is
described later in this report.
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4.2.2 Survey of Professional Fees

Table 3 presents fee structures used by a variety of professional associations and certification programs.
There are mandatory membership fees, certification application fees, exam fees and annual certification
fees. In addition, there are required re-certification fees usually every five years.

Organization Membership Certification Exam Fee Annual Certification
Annual Fee | Application Fee Fee
Canadian Association of Physicists $160 $100 S50 $20
College of Applied Biology (BC) $225 $175
American Institute of Hydrology $135 S75 $200
Association of Professional Engineers
and Geoscientists of Alberta 2250 5245 »120
Association of Professional Chemists $150 $25
of Alberta
American Meteorological Society
Certified Consulting Meteorologist >80 2300 »160
National Weather Association (Seal) S42 $175
CMOS Accredited (Specialization | $50 for members and
) . $80 $150 )
Consulting Meteorologist Review - $115) | $125 for non members
Royal Meteorological Society
Chartered Meteorologist 2125 2300 »75
Canadian Environmental Auditors
Association (Certified by CECAB) 5195 3425 5215
Canadian Certified Environmental
Practitioner (CCEP) 5200 2150
Alberta Institute of Agrologists $85 $50 $125
Association of BC Forest
Professionals 3349.78 3106 3159
Ontario Provir?cia'\l Foresters $450 $200 $75
Association
Ordre des Agronomes du Quebec $490.30 $296

Table 3 - Sample Professional Certification Fees
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4.3 Meteorological Education and Training
4.3.1 Universities
There are six universities in Canada offering meteorology courses that lead to a degree, certificate or

diploma in meteorology. The diploma and certificate programs require a B.Sc. as a pre-requisite. The
universities are:

° Dalhousie University, Halifax

. Université du Québec a Montréal

° McGill University, Montreal

° York University, Toronto

. University of Alberta, Edmonton

° University of British Columbia, Vancouver

A typical Diploma in Meteorology program includes courses on atmospheric science, thermodynamics,
cloud physics, atmospheric dynamics, synoptic meteorology, physical oceanography, atmospheric
chemistry, numerical modeling and radioactive transfer, optics, and remote sensing.

Many graduates of Certificate or Diploma programs in meteorology from Canadian universities
complained about the lack of practical or operational laboratory experience as part of their education.
These complaints were echoed by some private sector employers. If possible, these university programs
need to be strengthened in operational meteorology to provide every graduate with a basic
understanding of forecasting. Since the MSC training programs are co-located in the same cities as the
universities offering the meteorology academic programs, there should be synergistic opportunities for
mutual benefit in practical laboratory forecasting training.

CMOS leads a University Professional Education Committee (UPEC) consisting of representatives from
universities and employers in meteorology. The Committee coordinates university educational
requirements, primarily with MSC. The Committee could be expanded to include greater representation
from industry.

4.3.2 Other Education and Training

There are no known university resources for continuing education, distance learning, or upgrading
courses available in Canada. COMET (Cooperative Program for Operational Meteorology, Education &
Training) is a program established by the University Corporation for Atmospheric Research and the
National Weather Service of the U.S. COMET offers both residential and distance learning courses in a
variety of operational meteorological subjects at the professional level. The Meteorological Service of
Canada is a sponsor. The COMET web address is http://www.comet.ucar.edu/.

Mississippi State University offers a Certificate in Broadcast Meteorology by extension. Three
respondents were enrolled in this program, and found it very helpful. The cost seems prohibitive for
many people, with respondents claiming the cost was $20,000 CDN to complete. Several of the
Instructors agreed their departments should offer additional courses if required, but others indicated
that the limitations of cost and personnel would probably make it unattainable. The appropriate web
address is http://www..msstate.edu/dept/geosciences/CT/BMP/Site.htm.
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While these two distance-learning opportunities may not be equivalent to a university-level course, they
may be perfectly suitable for professional development and for operational training. A viable
certification program requires ready access to courses through distance learning, preferably from
Canadian sources.

The U.K. Met Office College in Exeter offers two forecasting courses in residence. The Forecaster
Foundation training program is a 20 week course in basic forecasting following the competencies
outlined in WMO publication 258. The College also offers a 12 day advanced forecasting course for
those who are transitioning to the role of senior forecaster. The courses are offered on a fee basis to
organizations and institutions internationally. The appropriate web address is
http://www.metoffice.gov.uk/training/index.html.

Section 5: Conclusions

5.1 Summary of Analysis

The research undertaken in this project has demonstrated that while there are no precedents in the
developed world for national meteorologist certification, there is strong support for certification of
meteorologists within the Canadian meteorological community. There are challenges and some gaps in
meeting all of the criteria set out in the methodology outlined in section 2.2.

There is ample evidence to support the immediate development of National Occupational Standards for
the certification of Canadian meteorologists. A high participation rate would be required to make the
program feasible. To achieve a high participation rate, stakeholders within the meteorologist community
would have to collaborate and network to maximize the publicity, to build support in order to
implement a certification program smoothly.

Over 1,350 meteorologists are working in Canada in the public and private sectors and academia. These
forecasters and atmospheric scientists supply a host of products and services and perform research in a
broad range of atmospheric disciplines from weather forecasting to climate change.

Certification of other science-based professionals, such as biologists, chemists and physicists, is now
being offered in various jurisdictions. Like them, Meteorologists need a recognized set of credentials.

Certification will provide Canadians with assurances that public safety is protected by trustworthy

meteorological products and services as the economic and social impacts of harsh meteorological events
increase in magnitude, frequency and severity.
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5.2 Focus Group

To assess the level of support among stakeholders, the findings from the survey and the results of the
research were presented to a Focus Group in Toronto on September 18, 2007. Fifteen members of the
private sector, CMOS, universities, MSC, and ECO Canada reviewed the project team’s findings. A record
of the deliberations is included as Appendix E, and a summary of the key points is provided below:

5.2.1 All of the stakeholders representing each sector were supportive of a national
meteorologist certification program, and agreed to participate.

5.2.2 Certification of meteorologists is feasible provided there are measures taken to
communicate the benefits clearly to members of the meteorologist community, and
effective efforts are made to enlist the participation of practicing meteorologists.

5.2.3 Certification through ECO Canada would be the most efficient option, capturing the
benefits of ECO Canada’s existing technological and administrative certification
infrastructure.

5.2.4 CMOS would adapt its existing endorsement and accreditation programs to avoid
competing with the ECO Canada certification program, and would use its network within
the meteorologist community in a supportive manner.

5.2.5 Universities would investigate cooperative approaches to enhancing access to university
meteorological courses through distance education, and expand efforts to capitalize on
MSC expertise in operational meteorology in its meteorology curriculum.

5.2.6 MSC and the private sector would investigate opportunities to cooperate on
professional development for meteorologists, possibly sharing training opportunities on
a cost-recoverable basis.

5.2.7 A certification program requires a minimum number of registrants to sustain the
program financially, as there are ongoing personnel and operating costs including a
registration system, a qualifying system possibly including the administration of exams
or competency tests, technological and office support, and publicity. Startup funds will
be required and an implementation period of approximately three years may be
required for a program to be self-sustaining.

5.3 Feasibility Assessment

There were seven criteria set out in the methodology (Appendix B) that should be satisfied, or in some
cases, could be satisfied with appropriate action, in order for the certification of meteorologists to be a
feasible program. These criteria are listed below, along with comments assessing if or how these criteria
may be satisfied. Overall, certification is feasible, but requires a high level of cooperation from all
stakeholders to ensure adequate participation. A high rate of participation can only be achieved by
harnessing: (1) the networking capability of the Canadian Meteorological and Oceanographic Society
(CMOQS), (2) the respected reputation and breadth of the MSC, (3) the creative energy of the private
sector, and (4) the efficiency of adapting ECO Canada’s existing certification infrastructure and
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procedures. The evidence at this stage demonstrates the commitment is there from the major
stakeholders to support this initiative.

. There is a defined certifiable group, with standard education, training and competencies.

A working definition of meteorologists has been developed as Appendix A. The meteorologist
survey has shown a high degree of consistency in meteorologist education and training. The
definition includes an equivalence in knowledge for those with a strong science background who
gained their knowledge of meteorology (or atmospheric sciences) through experience and self-
study. (Note: This definition is intended as a starting point only; further refinements will be
made during the development of occupational standards.)

. The certifiable population is of an adequate size to support a certification program.

A minimum of 400 participants, or a 40% participation rate, to be financially viable, assuming
average fees are established and a three-year start-up or transition period is planned for. A high
level of cooperation between stakeholders will be required to achieve a 40% participation rate,
and indications are from the survey data and Focus Group feedback that this level of
cooperation is potentially attainable.

. The certifiable group is motivated by need or desire for certification.

The certification group will not be supported by legislation. The motivation for certification
among survey participants, public and private sector, is for greater credibility and professional
standing, in the marketplace and among other professionals. A marketing program may build
upon this need for recognition to the point where “being certified” is seen as essential within
the meteorologist community.

. The certification program would have the support of employers and educators.

Both the survey of employers and educators, as well as the Focus Group, indicated the required
level of support for certification was in place, but could be strengthened.

° There is an association, affiliation or network to facilitate marketing a certification program.

A large portion of the membership of CMOS is comprised of meteorologists. In addition, CMOS
has a network of contacts within the meteorological community. CMOS also has 14 local centres
across Canada and a national organization headquartered in Ottawa. CMOS organizes an annual
congress attended by members of the meteorological community. For the implementation
period at least, ECO Canada’s certification program will depend largely on the effective
cooperation with CMOS in order to market the certification program. In addition, MSC is the
single largest employer of meteorologists, and is well structured to communicate certification
information and publicity to its employees.
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There is an educational framework in place to provide ready access to initial training to
members seeking to qualify.

There are six universities in Canada that offer a complete meteorological education. The courses
need to be standardized to the certification objectives in due course, and work is required to
provide at least some courses by distance education.

There is access to professional development and continuing education for the certified
members.

Attendance at a CMOS Annual Congress is open to all members of the meteorologist profession.
In addition, MSC is a sponsor of COMET (Cooperative Program for Operational Meteorology,
Education & Training) established by the University Corporation for Atmospheric Research,
making it possible for any Canadian meteorologist to access professional development through
COMET courses. ECO Canada, as the certification organization, could facilitate access to
professional development by publishing all opportunities by universities, employers and others,
on its web site.

There is a certification organization in place or potentially available to administer a
certification program in a cost-effective manner.

ECO Canada has considerable experience in certification and has the procedures and tools in
place that can be adapted for a meteorologist program. By capitalizing on cooperation from
CMOS and MSC, the normal networks and meteorological expertise can be used to support an
ECO Canada certification program.

5.4 Next Steps

There are two major activities required to move the process of certification forward — developing a
certification standard, and developing and implementing a marketing plan.

First, National Occupational Standards (NOS) describe the skills and knowledge needed to perform
competently in the workplace. The development of NOS for meteorologists is a necessary step to
achieve the goal of accreditation and certification.

Second, experience with the meteorologist certification survey and focus group has shown that as
members of the meteorologist community become more aware of the benefits, both personal and
professional, of a certification program, they become more supportive. The marketing approach to
maximize participation should clearly present the benefits and be collaborative among the various
stakeholders.
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5.5 Future Certification Opportunities

Technicians, such as, weather observers, upper air technicians, briefers and forecasters form another
category of practitioners which could be certified. (Note: Forecasters in this context are technicians who
have taken a short range forecasting course but do not have university degrees.) One precedent for this
is the NVQ weather observer accreditation program offered by the RMetS. There are 515 technicians
(EGs) employed by Environment Canada. National Defence employs 215 technicians and there are an
estimated 200 technicians in the private sector, many of whom are employed to take weather
observations across Canada. Hence, a total of 930 may be eligible for certification.

Consideration could be given to examining the feasibility of certifying oceanographers. Extensive
oceanographic research is being done in the universities, much of it in tandem with meteorological
research, e.g., coupled ocean-atmosphere systems. Oceanography, like meteorology, encompasses a
wide variety of disciplines specializing in physical, biological, chemical, coastal, ice/icebergs, tides,
currents, ocean climate and operational oceanography —to name a few. Private sector expertise
includes oceanographic instrumentation development and deployment. Once the methodology of
developing NOS for meteorologists has been determined it is expected that that the level of effort to do
so for oceanographers would be reduced. The number of oceanographers in Canada has not been
tabulated.
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Appendix A

Glossary of Terms

Professional Meteorologist

A person who has completed a minimum of a Baccalaureate Degree including appropriate courses in
physics, mathematics and chemistry, and has completed or acquired one of the following:

a. a Diploma or Certificate in Meteorology from a recognized university, or

b. meteorological courses or training in theoretical and applied meteorology equivalent to the
Diploma or Certificate Program, or

c. equivalent knowledge of theoretical and applied meteorology gained through a minimum of five

to ten years of practice in meteorology, demonstrated by successfully passing a knowledge and
competency assessment mechanism administered by a Certification Board.

Note 1 — Undergraduate students in Quebec complete the two year CEGEP program prior to entering
university in Quebec, and would normally graduate with a Baccalaureate Degree in three years instead
of the four year programs typical elsewhere.

Note 2 — Re-certification as a professional meteorologist, normally after five years, will require
satisfactory evidence of having completed professional development.

Note 3 — Three to five years supervised practice or “experience” may be a requirement for certification
to develop the required competencies in meteorology.

Note 4 — Certification of meteorologists will include specialties in which they are qualified to practice.
The specialties will be imprinted on their certificate and published on the certification organization’s
web site.

ISO 17024

The International Standards Organization (ISO) is a well — recognized world standards body that certifies
organizations for following best practices in every aspect of production and service delivery. ISO 17024
refers to the standard for certifying personnel to ensure only qualified personnel are certified to
perform functions and provide services.

Standards Council of Canada (SCC)
The SCC is a Canadian Government agency whose mandate is to foster and promote voluntary
standardization. In terms of this particular study, the SCC has accredited ECO Canada’s Canadian

Environmental Certification Approvals Board (CECAB) as meeting the ISO 17024 standard. The SCC audits
CECAB on an annual basis for its certification programs.
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Appendix B
Methodology

The methodology was designed to address the “feasibility” of a voluntary non-regulated meteorologist
certification program. For such a certification program to be feasible, it would have to meet a number of
tests, some of which were determined before the research began and others discovered as the research
progressed.
e There is a defined certifiable group, with standard education, training and competencies.
e The certifiable population is of an adequate size to support a certification program.
e The certifiable group is motivated by need or desire for certification.
e The certification program would have the support of employers and educators.
e There is an association, affiliation or network to facilitate marketing a certification program.
e There is an educational framework in place to provide ready access to initial training to
members seeking to qualify.
e There is access to professional development and continuing education for the certified
members.
e There is a certification organization in place or potentially available to administer a certification
program in a cost-effective manner.

The methodology can essentially be broken into research and analysis. The primary research consisted
of a survey of practitioners at the professional level in meteorological fields. The secondary research
involved discovering if and how meteorologists in other jurisdictions are certified, and how professions
in similar scientific fields manage their certification programs. The final phase of the project is to review
the research and recommend options for a certification program.

It is generally understood that meteorological professionals are called meteorologists, although those
who practice in related or sub- fields such as agro-meteorology, hydrometeorology, and climatology
may take other terms. Similar studies elsewhere encountered diverging views on how to define a
meteorologist. In an attempt to bring some clarity to the question of how to define a professional
meteorologist, comparable professions such as professional biologists, chemists and physicists were
examined, along with descriptions of meteorologists used internationally, resulting in the definition
included in the Glossary of Terms in Appendix A. The final certification standard should recognize those
who may not have followed the standard academic program in meteorology, but who have a solid
science background and have gained an equivalent meteorological knowledge through experience and
self-study.

For primary research, a survey sample of potential certification candidates was conducted. Based upon
training and employment statistics, the population of meteorologists in Canada was estimated at
between 750 and 1,000. With this estimate, a telephone survey directed at meteorological
professionals, their employers, university educators, and students, was designed and conducted to
provide feedback on the level of support for professional certification. The survey targeted 135 contacts,
including 85 practitioners, 30 employers, 10 professors in meteorology, and 10 students or recent
graduates. The survey contacts were developed from personal contacts, web research, CMOS and ECO
Canada contacts. The survey was conducted between July 16 and August 17, 2007. Survey questions
were carefully chosen to draw out indicators of support among certification prospects, their employers
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and educators. Four versions of the questionnaire were composed for each type of contact, with some
common questions and others tailored to the type of respondent. The survey results are presented in
Section 2 of this report.

Secondary research was conducted by consulting or reviewing certification programs in meteorology in
Canada and in other countries, as well as certification of other similar professions in Canada. In Canada,
CMOS conducts two certification programs, one for media weathercasters and another for consulting
meteorologists. In the U.S., the American Meteorological Society (AMS) and the National Weather
Association offer certification programs. The Royal Meteorological Society (RMS) in the U.K. conducts a
certification program for Chartered Meteorologists. Certification issues were also explored in other
countries. Most professional standards and certification in Canada lie within provincial jurisdiction. A
number of professions were examined in order to assess how certification issues were addressed.

Following the research, the study entered the analysis stage. The survey data was analyzed to assess the
support level for certification among practitioners, employers, instructors and students. In addition, the
demographics of the meteorological community were examined in order to assess trends, population
statistics, and certification participation potential. The various approaches to certification by
professional bodies were evaluated and summarized. The analysis also reviewed the obstacles and
opportunities provided by certification in general, and by the various certification approaches.
Cooperative relationships between professional bodies and certification organizations were reviewed to
explore the variety of options that may be available to a small scientific professional community such as
meteorologists. This report concludes with the analysis phase.

The final phase of the methodology is to assess the overall feasibility of the certification of
meteorologists and to develop options to maximize the participation if implemented. A business model
will be developed that would represent the projected participation rate, costs, organizational structure,
professional designations, etc. It would also recommend an approach to developing certification
standards, how it may be accomplished, and what the process may cost. The project concludes with a
report on the feasibility options and recommendations.
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Appendix C

Survey Participants

ECO Canada would like to acknowledge the excellent support received from organizations and
individuals across Canada in this study. With their permission, the list of survey participants is included
below.

Ron Hopkinson, Custom Climate Services, Regina, SK

Dr. Desmond O’Neill, DONMEC Consulting Inc., Lower Sackville, NS

W.C. Thompson, Wm. C. Thompson & Associates Ltd.., Calgary, AB

Wayne Lumsden, Consultant, Albert Bridge, NS

Uwe Gramann, Mountain Weather Services, Smithers, BC

Dennis Fudge, Air Pollution Meteorologist, Ministry of Environment, Vancouver, BC
Sean Richmond, Meteorologist, The Weather Network, Oakville, On

Kristi Gordon, Meteorologist, Global BC, Vancouver, BC

Karl Pavasars, Meteorologist, Ontario Power Generation Energy Markets, Toronto, ON
Rob Haswell, Meteorologist, WITI News, Milwaukee, WI

David Spence, Meteorologist, CTV Calgary, AB

Paul Delannoy, Senior Associate, AMEC Earth and Environmental Ltd., Ottawa, ON

Dr. James Young, Meteorology/Air Quality Advisor, SENES Consultants, Richmond Hill, ON
Mike Lepage, Principal, RWDI Group, Guelph, ON

Bouaziz Ait-Driss, Meteorology & Engineering, Helimax Energie, Montreal, QC

Claire Martin, Senior Meteorologist, CBC Weather Centre, Toronto, ON

Michelle Leslie, Weather Broadcaster, The Weather Network, Oakville, ON

Malcolm Dewhurst, Meteorologist, Oceans, Ltd., St. John’s NL

William Maynard, Aeronautical Meteorologist, Transport Canada, Ottawa, ON

Greg Unrau, Air Quality Meteorologist, Golder Associates, Calgary, AB

Eric Meyer, Superintendent, Fire Weather, BC Ministry of Forests, Victoria, BC

Steve Sakiyama, Air-Science Specialist, BC Ministry of Environment, Vancouver, BC
Kristofer Siriunas, Air Quality Engineer, Alberta Energy Utilities Board, Edmonton, AB
David Clarke, Agro-meteorology Technologist, Alberta Ministry of Agriculture, Calgary, AB
David Yap, Senior Scientific Advisor, Ontario Ministry of Environment, Toronto, ON
Jeff Lundgren, Specialist Meteorologist, RWDI, Vancouver, BC

Simon Walker, Meteorologist, BC Ministry of Transportation, Victoria, BC

Eric Desrosiers, Wind Resource Meteorologist, Montreal, QC

Dr. Jeff Brook, Environment Canada, Science and Technology Directorate, Downsview, ON
Doug Leonard, Meteorologist, AMEC Earth and Environmental, St. John's, NL

Randy Rudolph, AMEC Air Quality Team Lead, Western Canada, Calgary, AB

Ruxanda Fozza, Meteorologist, Montreal, QC

Chris Murphy, CMOS Endorsed Weathercaster, The Weather Network, Oakville, ON
Alf Warkentin, Hydrometeorology, Manitoba Water Stewardship, Winnipeg, MB

John Milton, Meteorologist, AMEC Earth & Environmental, St. John’s, NL

Bev Archibald, True North Weather Consulting Inc., Edmonton, AB

Christopher Scott, Meteorologist, The Weather Network, Oakville, ON

Mark Pinet, Vice President, Mark Pinet Associates, Ottawa, ON

Teresa Fisico, Meteorologist, CBC, Toronto, ON
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John M’Mahabinu, Alberta Sustainable Resources, Edmonton, AB

Ron Carter, Aerodrome and Air Navigation Standards, Transport Canada, Ottawa, ON
Daniel Jobin, Kije Sipi RadHyPS Inc, Gatineau, QC

Jim Salmon, Zephyr North Ltd, Burlington, ON

James Strain, Senior Air Audit Technician, BC Ministry of Environment, Vancouver, BC
Dr. James Stronach, Hay & Co., Vancouver, BC

Frank Dempsey, Air Quality Meteorologist, Ministry of Environment, Toronto, ON
Natasha Ramsahai, Meteorologist, CBC Weather Centre, Toronto, ON

Dr. Terry Krauss, Vice President Meteorology, Weather Modification, Inc., Red Deer, AB
Shaylea Ostopowich, Meteorologist, The Weather Network, Oakville, ON

Warren McCormick, Air Quality Meteorologist, Ministry of Environment, Nanaimo, BC
Olivier Lundgqvist, SERCO Facilities Management, Goose Bay, NL

Milena Dimitrijevic, Helimax Energie, Montreal, QC

Bosko Telenta, Meteorologist, SENES Consultants, Richmond Hill, ON

Sergiy Savelyev, Meteorologist, Zephyr North, Toronto, ON

John Sauder, CTV Meteorologist, Winnipeg, MB

Eric Delisle, Air Quality Meteorologist, SNC Lavalin Environment Inc., Montreal, QC
Geoff Doerksen, Air Quality Meteorologist, RWDI, Vancouver, BC

Martin Gauthier, Air Quality Meteorologist, RWDI Air, Calgary, AB

Dr. Xin Qiu, Senior Specialist Associate, RWDI, Guelph, ON

Jason Noble, Meteorologist, The Weather Network, Oakville, ON

John Foottit, Manager, Aviation Weather, NAV Canada, Ottawa, ON

Jay Campbell, A Channel Meteorologist, London, ON

Candace Bell, Air Quality Meteorologist, Golder Associates, Calgary, AB

Sgt. Joanna Lundrigan, Canadian Forces, Halifax, NS

Nick Czernkovich, Meteorologist, CBC Weather Centre, Toronto, ON

Doug McCollor, Meteorology and Climate Services, BC Hydro, Vancouver, BC

Dean Reichheld, Senior Meteorologist, Scotia Weather, Halifax, NS

Martha Anderson, Director, Meteorology and Oceanography, National Defence, Ottawa, ON
Susan Woodbury, Woodbury Management Solutions Inc., Halifax, NS

John Mills, Vice President Content, The Weather network, Oakville, ON

Paul Willis, Air Quality Meteorologist, Ministry of Environment, Kootenay District, BC
Dan Jarratt, P. Eng. , Manager & Site Assessments, RESCAN, Vancouver, BC

Judith Bobbitt, President, Oceans Ltd, St. John’s, NL

Trevor Adams, Global TV, Halifax, NS

Lisa Avis, Stantec, Edmonton, AB

Terry Bullock, AMEC Environmental, St. John’s NL

William Coulter, Global TV, Toronto, ON

Bob Humphries, Levelton, Vancouver, BC

Benjamin Kandel, GPCo, Varennes, QC

lan Leonard, KMSP Fox News, Minneapolis, MN

Mac MaclLeod, Scotia Weather Services Inc., Halifax, NS

Dr. Mike Morassutti, CLIMET Systems, Newmarket, ON

Dr. James Paul, Embry Riddle Aeronautical University, Robins AFB, GA

John Zupan, Oceans Ltd., Halifax, NS

Dr. Douw Steyn, Department of Atmospheric Sciences, University of British Columbia, Vancouver, BC
Dr. lan Folkins, Department of Physics and Atmospheric Sciences, Dalhousie University, Halifax, NS
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Dr. Jack McConnell, , Department of Earth Sciences, Space & Engineering, York University, North York,
ON

Dr. Peter Taylor, Department of Earth Sciences, Space & Engineering, York University, North York, ON
Dr. Roland Stull, Department of Atmospheric Sciences, University of British Columbia, Vancouver, BC
Dr. Gary Klassen, Department of Earth Sciences, Space & Engineering, York University, North York, ON
Dr. James Drummond, Department of Physics and Atmospheric Sciences, Dalhousie University, Halifax,
NS

Dr. William Hsieh, Department of Atmospheric Sciences, University of British Columbia, Vancouver, BC
Dr. Paul Myers, Department of Earth and Atmospheric Sciences, University of Alberta, Edmonton, AB
Dr. Max Dupilka, Department of Earth and Atmospheric Sciences, University of Alberta, Edmonton, AB
Dr. Peter L. Jackson, Environmental Science and Engineering, University of Northern British Columbia,
Prince George, BC

Manda Adams, Post-Doctoratal Fellow, Institute for Sustainable Energy, Economy & Environment,
Calgary, AB

Dr. Peter Bartello, Department of Atmospheric and Ocean Sciences, McGill University, Montreal, QC
Julia Smith, BSc, Atmospheric Science Program, University of British Columbia, Vancouver, BC

Kenneth Braedley, BSc, Diploma Meteorology, Dalhousie University, Halifax, NS

Alex Donaldson, BSc, Diploma Meteorology, Dalhousie University, Halifax, NS

Hannah Fong, BSc, Atmospheric Science Program, University of British Columbia, Vancouver, BC

Dominique Bourdoin, BSc, Atmospheric Science Program, University of British Columbia, Vancouver, BC

Selena Farris, BSc, Atmospheric Science Program, University of British Columbia, Vancouver, BC
Carmen Hartt, BSc, Diploma Meteorology, Dalhousie University, Halifax, NS

Scott Weese, MSc, Atmospheric & Oceanographic Program, McGill University, Montreal, QC

Brad Power, BSc, Department of Earth and Atmospheric Sciences, University of Alberta, Edmonton, AB

Marci Vanhoucke, BSc, Department of Earth Sciences, Space & Engineering, York University, North York,

ON
Heather Rombough, BSc, Department of Earth and Atmospheric Sciences, University of Alberta,
Edmonton, AB

Meteorological Service of Canada
David Grimes, Assistant Deputy Minister, Gatineau, QC
Peter Bowyer, Program Supervisor, Canadian Hurricane Centre, Halifax, NS
Becky Milo, Business Planning Group, Gatineau, QC
Ken Macdonald, Weather and Environmental Services, Gatineau, QC
Isabel Ruddick, Ontario Storm Prediction Centre, Toronto, ON
Blaire Sparkes, Newfoundland and Labrador Weather Office, Gander, NL
Dave Ball, Science & Technology Transfer & Training, Winnipeg, MB
John Parker, Prediction and Training, Halifax, NS
Brian Tugwood, Ontario Storm Prediction Centre, Toronto, ON
Paul Rose, Canadian Meteorological Aviation Centre West, Edmonton, AB
Kitty Wilkes, Science & Technology Transfer & Training, Prairie & Northern Region, Edmonton,
AB
Garry Pearson, National Lab for Marine & Coastal Meteorology, Halifax, NS
Rebecca Wagner, Client Services, Ontario Region, Downsview, ON
Steve Ricketts, Acting Regional Director, Prairie & Northern Region, Edmonton, AB
Robert Mailhot, Training & Development, National Prediction Programs, Montreal, QC
Douglas Bancroft, Marine & Ice Services Division, Ottawa, ON
Al Wallace, Regional Director, Pacific & Yukon Region, Vancouver, BC
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Dave Wartman, Acting Director, Atlantic Operations, Halifax, NS

Dave McCulloch, Business Planning Meteorologist, Science & Technology Branch, Environment
Canada, Toronto, ON

Carol Klaponski, Acting Manager, Prediction, Prairie & Northern Region, Edmonton, AB
John Falkingham, Chief, Forecast Operations, Marine & Ice Services, Ottawa, ON

Peter Lewis, Atlantic Storm Prediction Centre, Halifax, NS

Geoff Coulson, Warning Preparedness, Ontario Region, Toronto, ON

Sarah Wong, Ontario Storm Prediction Centre, Toronto, ON

Rob Rowson, Canadian Meteorological Aviation Centre West, Edmonton, AB

Don Clark, Manager, Weather Services Centre, CFB Trenton, ON

Dr. David Hudak, Research Scientist, King City, ON

Mark Pilon, Atlantic Storm Prediction Centre, Halifax, NS

Angus Fergusson, Senior Program Meteorologist, Toronto, ON

Jennifer Smith, Weather and Environmental Prediction and Services, Gatineau, QC
Gary Dickinson, Pacific Storm Prediction Centre, Vancouver, BC

Rick Wagner, Aviation & Defence Services, Ottawa, ON

Richard Joseph, Pacific Storm Prediction Centre, Vancouver, BC

Jaymie Gadal, Science & Technology Transfer and Professional Training, Toronto, ON
Gilles Verner, Data Assimilation & Quality Control, Canadian Meteorological Centre, Montreal,
Qc

Robert Lefebvre, Dissemination Systems, Gatineau, QC

Ole Jacobsen, Prairie and Northern Storm Prediction Centre, Edmonton, AB

Mark Cantwell, Strategic Integration, Environment Canada, Gatineau, QC

Jean Couturier, Atlantic Storm Prediction Centre, Halifax, NS

Tim Goos, Regional Director, Prairie & Northern Region, Edmonton, AB

Bill Appleby, Director, National Service Programs, Gatineau, QC
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Organizations Surveyed
Federal & Provincial:

Meteorological Service of Canada
Department of National Defence
Environment Canada

Transport Canada

Canadian Forces

NAV Canada

BC Ministry of Environment
Ontario Ministry of Environment
Manitoba Water Stewardship

BC Ministry of Forests

Alberta Department of Agriculture
BC Ministry of Transportation
Alberta Energy Utilities Board
Alberta Sustainable Resource Dev.
BC Hydro

Universities

University of BC
University of Northern BC
University of Alberta
University of Calgary
York University

McGill University
Dalhousie University

Private Sector

Stantec, Ltd.
Oceans, ltd.

Global BC

Scotia Weather Inc.
RWDI, Inc.

RESCAN Ltd.

Kiji Sipi

Helimax Energie
GPCo

SERCO Facilities

Weather Modification Inc.

Hay & Co.

KMSP Fox 9

A Channel London
WITI News

Individual Consultants
Woodbury Management
Solutions

CLIMET Systems

Custom Climate

Dr. Desmond O’Neill
Wayne Lumsden

Bill Thompson

Mountain Weather Services

SCITRAN
Dr. Douw Steyn

AMEC Environmental
The Weather Network
CBC Weather Centre
Levelton Inc.

SENES Consultants Inc.
Golder Consultants Inc.
Global TV Halifax

CTV Calgary

SNC Lavalin

Ontario Power Generation
CTV Winnipeg

Zephyr North

True North Weather
Global TV Toronto
Mark Pinet Assoc.

Students from:
University of BC
York University
University of Alberta
Dalhousie University
McGill University
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Appendix D

Practitioner Questionnaire
Greeting and Background

(Instructions to interviewers in italics)
Suggest the respondent have a pen and paper handy; where there are a number of choices, they may
want to make notes. Please briefly describe the project using the outline below.

ECO Canada (Environmental Careers Organization) is a federal not-for-profit organization established to
promote the skills and capacity of professionals working in the environmental occupations. ECO Canada
has commissioned a study on the feasibility of the certification of meteorologists in Canada. Certification
is a common practice in many fields where adhering to occupational standards is important to the
professional practice. The advantages of a meteorological certification program include developing
better standards and training, enhanced professional recognition and compensation, and improving
career opportunities. We need your help in determining whether or not a certification program in
meteorology would be feasible.

Your survey responses will be strictly confidential and data from this research will be reported only in
the aggregate.

This project receives funding from the Government of Canada through Human Resources and Social
Development Canada.

Ask the respondents if they would agree to have their names and organization (not their responses)
published in the final report of the study. __ Yes __ No. If there are questions, ECO Canada will contact
them for formal approval.

PART 1 - Demographics

The interviewer fills in the italicized data.

NAME TITLE/ORGANIZATION

1. In which region is the respondent’s workplace?

o) BC or Yukon o) ON o) Atlantic Provinces
NB, NS, PEl or NL
o) AB, SK or MB o) Qc o) NWT or Nunavut

Outside Canada
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2. Please check one that best describes the respondent’s current practice of meteorology.

O  Public Sector employee o Self-employed
o Private Sector employee o Not-for-profit or Non-government Organization (NGO)

3. What is your highest educational level completed?

o High school o Bachelors Degree
O Some university or College courses O Masters Degree
o  College Diploma o Doctorate

4. A study by ECO Canada in 2005 found that meteorological practitioners were employed in a wide
variety of meteorological fields. In what field of meteorology do you specialize?
(Check any that apply — rather than reading the list, probe for the respondent to identify)

o Agro-meteorology o Hydrometeorology

o  Air Chemistry/Air Quality O lIce Services

o Alternative energy (Wind, Solar) o Marine Meteorology

o Atmospheric Research o Meteorological Instrumentation
o Atmospheric Modeling o Meteorological Observation

o Aviation Meteorology o Meteorological Service Delivery
O Biometeorology o Meteorological Training

o Boundary Layer o Operational Meteorology

O Broadcasting and other media o Road Weather

o Climatology o Weather Modification

o Engineering support Other

o Environmental services

o Forensic Meteorology

o  Forest Meteorology

5. Certification may benefit newcomers to the field as well as those who have gained extensive
experience. How long have you been practicing in meteorology?

O Less than two years o Six to tenyears
o Three to five years o More than ten years

6. Meteorological personnel may have a mix of academic courses and practical on-the-job training. What
training did you complete in meteorology to carry out meteorological activities? (Answer more than one
if appropriate)

o  University courses o Employer provided courses
o College courses o Other
o  On-the-job training o None

7. How many meteorologists are currently employed in your company, or government department?
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8. Based on what you know, how would you describe the likely changes in the number of meteorologists
in your company or government department in the next 3 to 5 years?

o Increasing significantly (25% or more) o Decreasing somewhat (10-20%)
o Increasing somewhat (10-20%) o Decreasing significantly (25% or more)
o No real change o Noidea

Part 2 — Evaluating the Support

9. The Canadian Meteorological and Oceanographic Society accredits and endorses meteorological
practitioners in broadcasting and consulting. Are you currently endorsed or accredited by the Canadian
Meteorological and Oceanographic Society?

o Yes
o No

10. ECO Canada certifies a wide variety of environmental occupations. This involves establishing
occupational standards for education, training and experience, similar to other occupations in Canada.
Certification may open doors to better employment, training and career opportunities. If a certification
standard were developed that would give you a designation similar to P. Eng., how do you feel this may
assist you in your career, and improve your career options?

(Please rank the top four of the following in order of importance, with 1 being the highest)
___More employment opportunities

___Improved chances for career progression

__Improved compensation

___Improved professional standing

__Access to professional liability insurance

___Enhance opportunities for training and development

___Standardized training and course requirements

___International standards/ease of foreign credentials approval

___ Other
___Nossignificant difference (If the employer selects this option, skip to question 17)

11. What professional designation would you feel would be most appropriate for meteorologists in your
organization?

12. The certification process generally involves some form of educational, training and experience
qualifications. These are usually established in an application process involving submitting
documentation and possibly writing an exam. If acquiring certification meant qualifying through an
evaluation or examination, would you be interested?

o Yes

o No
o Notsure
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13. If after an evaluation process, you were required to upgrade qualifications through additional
courses or training in order to become certified, would you consider taking the extra training to meet
the qualifications for the certification?

o Yes
o No
o Notsure

14. Professionals have usually studied, worked and incurred considerable expense to become a member
of their profession. They regard it as a valuable asset, and form professional associations to promote the
interests of their profession, maintain high standards, access professional development and other
benefits.

Professional membership fees are required to support these activities. If a professional certification
program were implemented for meteorologists, would you be willing to pay reasonable fees, say $150
per year, to support your profession's activities?

o Yes o No O Notsure

15. What do you think employers could do to help make certification of professional meteorologists a
reality?
(Please rank the following in order of importance, with 1 being the highest)

___Pay the costs of certification

___ Provide scholarships for employees or students to further meteorological studies to acquire
certification

___Reimburse costs of tuition for employees taking courses in meteorology to acquire certification
___Pay employees while they are furthering their education in meteorology to acquire certification
___Promote certification with employees and clients

___ Other

16. Are there other comments you would care to make about this program to certify meteorologists?
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Appendix E

Report on Focus Group Meeting
SEPTEMBER 18, 2007

1. A Focus Group Meeting was held at the Holiday Inn Yorkdale, Toronto on September 18, 2007.
The purpose of the Focus Group was to:

a. review and provide feedback on the meteorologist survey results and the analysis of
research on existing professional certification programs in meteorology in Canada and in
other jurisdictions, and

b. explore opportunities for collaboration among stakeholders to enhance the viability of a
certification program in the areas of education, promotion, and professional
development.

2. The following is a list of the Focus Group participants:

Ken Macdonald, A/Director General, Weather and Environmental Prediction & Services,
Meteorological Service of Canada

Grant Trump, President, ECO Canada

Anasuya Chattopadhyay, Manager, Labour Market Information, ECO Canada

Susan Woodbury, ACM, FCMOS, President, Woodbury Management Solutions Inc.

Sean Richmond, Meteorologist, The Weather Network

Dr. James W.S. Young, Senior Specialist in Air Quality, SENES Consultants Limited

Dr. Jack McConnell, Department Head, Earth Sciences, Engineering and Space, York University
Dr. lan Rutherford, Executive Director, Canadian Meteorological and Oceanographic Society
Rosemary Tabory, Meteorologist, Ontario Storm Prediction Centre and PIPSC Steward
Professional Institute of the Public Service of Canada

Angele Simard, Director-General, Weather and Environmental Operations, Meteorological
Service of Canada

Terry Bullock, Weather Centre Manager, AMEC Earth and Environmental

Mike Lepage, Principal, RWDI Air, Inc.

Facilitators: Lou Ranahan, Nancy Cutler and Ted Koolwine, Harmony Solutions

3. Grant Trump opened the session with a brief background of ECO Canada and its certification
arm, CECAB. Grant also provided some history of the current certification project, and indicated
that ECO Canada anticipated including meteorologist certification in its program if the project
proves it is feasible. Lou Ranahan then led the Focus Group through the analysis of the
meteorologist survey results, and reviewed the findings of secondary research. The session
concluded with an assessment by the participants of the issues to be addressed, and ways the
various stakeholders could cooperate in advancing the project and improving the likelihood of
success.

4. The Focus Group supported the proposed national certification program and believed it was
viable depending upon the level of participation, particularly from the public sector. The
following is a summary of the principal points around which there seemed to be a consensus
within the Focus Group:
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The appropriate certification organization would be ECO Canada, in order to efficiently
capitalize on existing certification infrastructure and procedures. ECO Canada will have
considerable economies of scale and significant work will be done electronically. ECO
Canada also suggested that this certification might be particularly beneficial for the
private sector as it will give the private sector a level playing field.

The working definition of “meteorologist” was only discussed briefly, although
expanding the certification program to a second “practitioner” group may be explored
as a second phase of certification in meteorology. One member of the Focus Group
indicated that a meteorological education represented significant effort, time and cost,
and this should be recognized by certifying to high standards and distinguishing
between those who put in the effort to become qualified and those who did not. The
definition may need to be modified to include Quebec’s education system. A related
discussion of the possible number of certifiable meteorologists was carried out.

The benefits of a national certification program are not always obvious at first glance,
but become more apparent upon further consideration of all of the information. An
educational and outreach phase of the project will be essential early in the
implementation phase. In this context, the issue of voluntary vs. mandatory certification
was raised. ECO Canada explained that a national voluntary certification would be
market driven. Initiating a mandatory certification has legal issues associated with it.

CMOS receives complaints on a regular basis from members who object to
meteorological practitioners claiming “meteorologist” status when they clearly are not.
Other professions mandate their members to protect their professional status by
challenging unqualified practitioners.

MSC was supportive of the certification proposal, however, the benefits to MSC of the
national certification program could be more clearly explored and articulated. Further,
implementation will require careful consideration and consultation with employees.

Concern was expressed by the PIPSC representative that cost-cutting within MSC could
jeopardize funding for professional development, and therefore put re-certification of
employees in doubt. However, others felt the certification program would likely
enhance the likelihood of professional development remaining a high priority.
Professional development requirements for re-certification were quite broad and
flexible in other professions.

ECO Canada noted that the future supply of professionals will in some measure stem
from immigration, and a recognized certification program will facilitate foreign
credential acceptance. It was also noted that some survey respondents viewed
certification as enhancing professional mobility in working internationally.

CMOS was supportive of the certification project, and would make whatever
adjustments were necessary in its existing endorsement/accreditation programs to
avoid undermining the ECO Canada certification of meteorologists. In addition, CMOS
will be able to bring together field experts from its network of professionals.
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i. Universities could investigate pooling resources in some cases to develop distance-
education and other flexible educational or professional development opportunities. An
existing CMOS University Professional Education Committee could assist in this effort.

j. MSC noted that they provide financial support for COMET (Cooperative Program for
Operational Meteorology, Education and Training) through the University Corporation
for Atmospheric Research. Meteorologists can participate at no cost through registering
on http://www.comet.ucar.edu/

k. Private sector representatives supported the certification project, and were interested
in professional development opportunities that certification may facilitate. There may
be opportunities for greater collaboration in sharing expertise, such as opening up
professional development and training among participants on a cost-recovery basis. A
suggestion was made by the private sector representatives to explore issues around
collaboration/partnerships. In order to avoid possible competition with existing
certification programs, it might be important to harmonize this with existing
meteorological certification programs (such as CMOS accreditation and endorsement)
programs and thus make it more efficient

I.  Costs to employees for certification would have to be reasonable, and it was suggested
that certification costs could be claimed as professional fees for income tax purposes.

m. Certification may require an “experience” or “supervised practice” component. This may
require an effort within the meteorological community to provide broadening work
experiences to provide certification applicants with the required skills.

In making closing comments, all of the Focus Group participants reiterated their support for a
national certification program for meteorologists, and indicated their organizations would
actively participate in the program.

The next steps would involve members of the meteorologist community in developing National
Occupational Standards to form the basis for a certification program.

The project team is now working on a draft report on the certification project. It will be
reviewed by the National Steering Committee for the project in October and a Final report will
be developed based on the recommendations.

On behalf of ECO Canada and the project team, appreciation is expressed to those who gave of

their time and effort to participate in the Focus Group meeting. Their input to the project was
valuable and will help shape the outcome of the project.
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