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EDITOR'S COLUMN 

The next issue of the BULLETIN 22(6), December 
1994, will go to press on November 20th, 1994. Contributions 
are welcome and should be sent before November 8. We do 
not have a person for typing nor translati ng so I need your 
contribution in a form that can be readily inserted into the 
Bulletin. The most convenient way is via E-mail to the above 
address. 

I accept contributions submitted on floppy disk in 
standard DOS formats (I.e. WordPerfect (version 4.1 to 5.1), 
plain ASCII text files, MS Word - at the moment I use Word 
6.0 for Windows), however, I can convert Macintosh files to 
DOS files. If you want to send graphics, then HPGL files can 
be sent as ASCII files over the networks, any other format will 
have to be sent on paper or on a floppy disc. It is 
recommended that whatever software prepares an HPGL file 
be configured for the HP7550 printer. If you have the option 
of selecting pen colours, please don't. If you send a file over 
the network, send a copy to yourself and examine the 
transmitted copy to check that it is all there. 

Do you have an interesting photograph, say, an 
interesting meteorological or oceanographic phenomenon? If 
so, write a caption and send me a high contrast black and 
white version for publication in the CMOS Newsletter. 
Savonius Rotor is still alive for anyone who has an unusual 
point to make. 

<Q/'=-9'""", !!lJkvuk 
CMOS Bulletin Editor 

SECTION DU REDACTEUR 

Le prochain numero du BULLETIN 22 (6), 
decembre 1994 sera mis sous presse Ie 20 novembre '94. 
Vas contributions sont les bienvenues. Me les fa ire parvenir 
d'ici Ie 8 novembre. 

Nous ne disposons pas de personnel pour 
dactylographier au traduire les textes soumis et je demande 
votre collaboration en m'envoyant vas textes sous forme 
electronique (paste internet au disquette). Les fichiers sur 
disquettes doivent etre dans un format standard DOS 
(WordPerfect 4.1 au 5.1, MS Word, texte ASCII). J'emploie 
actuellement MS Word 6.0 pour Windows. Je peux convertir 
les fichiers Macintosh equivalents vers DOS. 

Si vous avez de bonnes photog rap hies pour notre 
page couverture, s'il vous plait m'en faire parvenir une copie 
en nair et blanc bien contrastee avec une legende appropriee. 

~-9'""", !!!flan.rk, 
editeur du Bulletin de la SCMO 



ARTICLE 

Daily Rainfall Variability as a Basis for Fire Weather Network Design 1 

G. N. Kierstead, R. B. B. Dickison2
, and G. R. DeMille3 

Department of National Defense, Canadian Forces Weather Services, 
Canadian Forces Base Gagetown, Oromocto, New BrunswiCk, Canada, EOG 2PO 

ABSTRACT 

A procedure for designing fire weather networks is presented which uses simple 
correlation statistics and elliptical geometry to describe rainfall distribution. Spatial 
patterns of daily rainfall correlation (r) in southern New Brunswick, Canada, were 
examined and a model was developed which allows for anisotropic and 
nonhomogeneous rainfall distribution. A non-linear least-squares algorithm was used to 
fit a geometric function to the spatial distribution of rainfall interstation correlation 
coefficients in the study area. Using the function, isocorrelation contours were 
constructed around ind ividual stations for the arbitrarily selected value of r = 0.90 
(r" = 0.81). All stations showed elliptical patterns of varying sizes, with eccentricities 
between 0.3 and 0.6. Correlation field orientations were generally southwest-northeast, 
approximately parallel to the coastline of the Bay of Fundy, located to the south of the 
Province. There was also evidence of differential gradients in the correlation patterns, 
with tighter gradients toward the Bay. The procedure was applied to the local forestry 
weather network and areas of data paucity and redundancy were identified. 
KEY WORDS: fire weather; weather networks; interstation correlation 

1. Introduction 

In the past, weather network design and especially forestry 
weather network design was based as much on logistics as 
on meteorological considerations. The servicing and data 
collection procedures of manual stations requires the 
instrumentation to be sited with human accessibility as a 
major consideration. With the advent of automatic, remotely 
interrogated weather stations, networks can now be 
developed with greater emphasis on meteorology. 

Forest fire danger is directly related to weather. The 
operational assessment of daily regional fire danger, as 
expressed by various danger rating systems, is therefore, 
primarily an exercise in the assessment of daily regional 
weather cond itions. It follows that the regional weather 
network upon which fire danger assessment is based must be 
configured such that its data are representative of daily 
conditions. Furthermore, in that rainfall is considered to be 
one of the most important and most spatially variable of these 
weather elements (Williams 1963; Turner and Lawson 1978; 
Pouliot 1988), a network optimized for daily rainfall will be 
adequate for other weather inputs (Raddatz 1985). This 
rationale does not limit the nee9 for representative data of 

high quality for the remaining weather variables. However, 
the greatest resolution in daily fire hazard assessment can be 
achieved by designing a network to the more demanding 
spatial requirements imposed by rainfall distribution. 

Many network assessment techniques require the 
assumptions of an isotropic and homogeneous correlation 
field. However, it is often conceded that these requirements 
do not fit observed rainfall distributions very well (Johnstone 
1985). The assumptions are considered valid in areas of low 
relief and for relatively long intervals such as monthly and 
yearly statistics. However, fire weather networks must reflect 
daily precipitation patterns which strain the assumptions of 
isotropy and homogeneity. 

2. Methods 

Caffey (1965), Hershfield (1965), Huff and Shipp (1969), 
Sneva and Calvin (1978), and Raddatz (1987), among others , 
have demonstrated the util ity of interstation correlations of 
rainfall for network analysiS. Based on this and given the 

. suggestions of Dickison (1969), this basic approach was 
applied to daily rainfall data for stations in southern New 
Brunswick. 

I A paper presented at the 11th Con/crence on Fire and Forest Meteorology, April 16-19, 1991 , at Missot~a, MT. 
2 Atlantic Weather & Enviroruuental, Consultants, 112 Bloor St, Fredericton, New Brunswick, Canada, E3A 2K4 
3 Department of Physics, University of New Brunswick, Fredericton, New Brunswick, Canada, E3B 6C2 
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FIG. 1. Describing a point (NS) on a correlation ellipse in terms 
of its distance (d) and direction (El) from the network station 
(1<5). Angle ~ is the difference between ellipse orientation (a) 
and 8 . Ellipse semimajor and semiminor axes are represented 
by a and b. Location of ellipse center (EC) relative to K5 is 
indicated by Xo and Yo. 

Elliptical geometry was used to model the correlation 
contour field (r), based on the findings of Caffey (1965), 
Hershfield (1965), and Dickison (1969), and on references by 
others to anisotropic tendencies in their data. Unlike 
correlation functions based on circular geometry, where 
correlation is related only to distance from a station , elliptical 
geometry permits the potential dependence of r on direction 
as well. The ellipse does not force the isotropic assumption 
at the outset but will permit it (eccentricity = 1) if appropriate. 

In developing the model geometry, the eccentricity, e, 
and orientation, a (angle of ellipse semimajor axis with 
respect to true north), of the correlation field were considered 
necessary model outputs. It was also considered important to 
represent the effects of possible field deformation and 
variation (nonhomogeneity) due to climatic and geographical 
influences. These effects would be exhibited by a lack of 
symmetry among ellipses for different values of r, resulting in 
steeper correlation gradients in some parts of the field. 
Usually, studies which have dealt with elliptical isocorrelation 
contour analysis have fixed the ellipse centers at the network 
stations thereby forcing a measure of homogeneity on the 
model. To permit representation of differential gradients in the 
correlation field, the model allowed the centers of each ellipse 
to vary, independently of each other, from the locations of the 
network stations. The equation of an ellipse is 

2 2 2 2 
xla +ylb = 1, (1 ) 

where a is the semimajor axis aligned along the x axis and b 
is the semiminor axis aligned along the y axis. For a 
particular station the ell ipse center location will vary with 
ellipse size (model correlation contour). This ellipse offset 
from the station can be represented by"" and Yo, (Fig. 1) 
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FIG. 2. The study area and developmental network of AES 
climatological stations (station names have been abbreviated). 
Stations within the box were used to estimate function 
parameters and were assigned key station status (a station to 
which all other stations are correlated). External stations were 
used to avoid fitting problems encountered at the network 
boundaries. 

2 2 2 2 
(x - xo) la + (y - yo) Ib = 1. (2) 

The ratio of the semiminor axis to the semimajor axis 
is termed the eccentricity (e = b/a). Thus it is possible to 
describe the ellipse in terms of e and either of b or a. 
Equation (2) becomes 

2 2 2 2 
e (x - xo) + (y - yo) = b . (3) 

By definition, a station must lie within its own field 
contours of r values, resulting in 

-a <",,<a and -b<yo<b. 

This is achievable by letting Xc and Yo be constrained to some 
fraction of b: 

"" = ob, and yo = eb 
where 

-l/e<o<+l/e and -1 <e<+1. 

A point on the ellipse can be described, in Cartesian 
coordinates, in terms of its distance, d, and direction, e, from 
the station in question by 

x = d cos~, and y = d sin~ 
where 

~ = a-e. 
Equation(3) then becomes 

2 2 2 2 
b = e (d cos~ - l5b) + (d sin~ - eb) , (4) 

and solving for b gives 



where 

, , 2 

b ~ d(-(e 6 casq, +. sin~ )/k + (((e S cas~ + • sin~l/k) 
2 2 2 112 

+ ((e cas ~ + sin ~)/k)} ), (5) 

,2 2 
k~l-e& - •. 

In Equation(5) four parameters characterize the set of 
ellipses associated with a particular station. The ellipse 
shape is determined bye, while & and. give the ellipse center 
location with respect to the station. The fourth parameter, a, 
describes the ellipse orientation. These four parameters, 
together with others which relate rainfa ll correlation to ellipse 
size (determined by b and discussed below), can be estimated 
using an N-dimensional, nonlinear, least-squares data fit to a 
chi2 surface. In the fitting process, Chi2 is considered a 
continuous function of the N parameters and describes a 
hypersurface in N-dimensional space (Bevington 1969). This 
surface is iteratively searched for the appropriate minimum, 
using a gradient expansion algorithm described by Bevington, 
and estimates of the N parameters are then produced. The 
search process requires an initialization value for each 
parameter. However, more than one minimum may be 
possible on the chi' surface and care must be taken in 
supplying a reasonable starting value to reduce the chance of 
finding the wrong minimum. 

Stations in the Atmospheric Environment Service 
(AES) climatological network within the box shown in Fig. 2 
were considered part of the developmental network and were 
assigned key station status. A key station in this context is 
simply one to which· all other stations are correlated and 
which is used in the estimation of the correlation field 
parameters. Additional stations surrounding the network of 
key stations were included in the overall study network to 
assist in the analysis but were not used as key stations. 
These additional stations were required to avoid problems of 
unrealistic parameter estimates, associated with the fitting 
algorithm, experienced at the network boundary. 

Summer season daily rainfall data (May to September) 
were compiled for each network station for the period 1977 to 
1986. The period of record was considered acceptable since 
climatological normals are not being sought here but rather 
an indication of relative precipitation climate between member 
stations of a network. At least one station in the network was 
required to have received a minimum of 0.5 mm of rainfall for 
a given day to be included in the data base. This constraint 
produced a maximum number of 1171 event-days for a 
station with a complete record. The smallest station-pair 
sample was 228 event-days. The above constraint ensured 
that rain had fallen somewhere within the network on each 
event-day and limited the potential for unrealistically high 
correlation coefficients which would result from all stations 
correlating perfectly on rainless days. 

The decrease of interstation correlation (r) with 
distance can be modelled by expressing it as a suitable 
function of ellipse size. We have chosen to characterize it in 
terms of the semi-minor axis b (the directional dependence of 
r is reflected in the eccentricity and orientation of the ellipse). 
Any station will correlate perfectly with itself lead ing to the 
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condition r{~)= 1 and it is expected that r will decrease 
exponentially with increasing distance (Stol, 1982). Natural 
choices for functions which satisfy this behaviour are simple 

exponentials, e-~r, or multiple exponentials, 

Multiple exponentials are notoriously difficult to work with in 
least squares fitting so, for purposes of this study, we adopted 
as the functional dependence of r on b the expression 

(6) 

with ~ and n being additional parameters to be determined in 
the fitting process, and increasing the total number of 
parameters to six. Values of n less than one give a 
dependence roughly similar to that of a multiple exponential. 
No attempt was made in this study to find the definitive 
interstation correlation function. The above function fit the 
data well (Kierstead, 1991) and was effective in illustrating the 
network design technique presented here. 

The length of the semiminor axis of each ellipse, as 
determined from Equation (6) is 

(7) 

From this equation the value of the semi major axis can be 
determined using the model estimate of eccentricity. 

The coordinates of each ellipse center were calculated 
(in degrees) by 

Late ~ Lats - «b(& cosa+. sina))/60) (8) 

and 
Lnge = Lngs + «b(& sina -. cosa))/(60 sin(90 - Lats )} (9) 

where Late and Lnge are the latitude and longitude of the 

ellipse center, and Lats and Lngs are the latitude and longitude 

of the key station . 

Given estimates of the six parameters for each key 
station, as supplied by the fitting algorithm, it was then 
possible to construct correlation ellipses around the station 
using Equations (7)-(9). The result was a representation 01 
the interstation correlation field of daily rainfall surrounding 
the station (Fig. 3). More important was the ability to enter 
ellipse data, corresponding to a single value of r, for all key 
stations. This produced a correlation contour field, for the 
selected value of r (0.9), over the entire key station network 
(Fig. 4). It was then possible to visualize variability in the 
size, shape, and orientation of station ellipses over the 
network and to identify network holes and areas of 
oversampling. Individual station effectiveness could then be 
assessed in relation to its contribution to the overall network 
representation of daily rainfall distribution. 



FIG. 3. The model interstation correlation field of daily rainfall 
for Sears ville (SEAR station names have been 
abbreviated). The contours represent r values of 0.50 
(outermost), to 0.90 (innermost). The numbers plotted at 
each network station indicate the observed r values with 
respect to SEAR. A steeper gradient of correlation is evident 
to the south. 

Finally, the model-estimated parameters at each key 
station were individually plotted on study-area maps, and a 
contour analysis was conducted for each. The purpose of this 
was to provide a means with which to interpolate model
parameter values at non-key station sites. 

3. Results 

In concert with the variability of the model parameters, 
the correlation ellipses varied over the network (Fig. 4). The 
variable sizes of the ellipses closely mirrored the variability in 
the parameter fields of n and ~ and, to a lesser extent, the 
variability in e. The smallest ellipses were located in areas 
where both n and ~ showed a maximum, while the largest 
ellipses were displayed in areas where both parameters were 
at a minimum. The gradient of eccentricity away from the 
Bay of Fundy was also evident. The effect of the model 1) and 
£ fields was to display a slight but definitely steeper gradient 
on the Bay of Fundy side of the correlation ellipses for many 
of the study area stations (e.g. Searsville (SEAR) Fig. 3). 

To illustrate the applicabil ity of the procedure a part of 
the New Brunswick · forestry weather network existing within 
the bounds of the study area was investigated. There were 17 
forestry stations of interest. The stations were plotted on the 
parameter contour ana lyses and pa rameter values were 
interpolated for each. The interpolated values were then input 
to the model in the same manner as for the key station 
network. A composite correlation field was produced (Fig. 5) 
for the network at r = 0.90 ( r' = 0.81 means 81 % of the 
variance of an associated regression is accounted for ). 

The composite chart was examined to determine the 
degree of network coverage. Substantial areas of data 
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FIG. 4. CompOSite model correlation contour field for the 
network of key stations (r = 0.90). Station names have been 
abbreviated. 

paucity were evident over the network. Also, an area of 
oversampling stood out: Station 4017 appeared to be 
sampling an area already sampled by stations 4004, 4007, 
and 4010. Little addit ional information would result by 
retaining this station in its current location, thus affording an 
opportunity for resource saving or station relocation. It was 
then possible to investigate potential new sites in the same 
fashion as described for the forestry stations. 

When designing a network, it may also be appropriate 
to consider different levels of confidence, and hence different 

FIG. 5. Composite model correlation contour field for the 
network of forestry stations (r = 0.90). 



levels of correlation, for various parts of the network. A 
careful combination of additional resources and r value 
adjustment would result in the most cost-effective 
improvements to a network. Regardless of the r value 
selected, however, the network manager will always have a 
measure of the degree of association and hence a known 
level of confidence in the network. 

Although interest in this study stemmed from a need to 
better design forest fire weather networks, the procedure 
should be of use in the assessment of other meteorological 
networks, as well as for other meteorological variables of 
interest. 

4. Conclusion 

Many studies involving interstation correlation of rainfall have 
assumed isotropic and homogeneous distributions. In this 
study, a model was developed which provides for the 
influence on r, of direction from the key station, as well as 
distance. The ability of the model to represent anisotropic 
and nonhomogeneous rainfall correlation patterns while still 
permitting the existence of isotropic and homogeneous 
distributions, allows more realistic determinations of the 
spatial distribution of rainfall and hence improvements to 
network design. 
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CHRONICLE / CHRONIQUES 

The Canadian Branch 
during the 1950's 

(part 2) 

by 
Morley Thomas 

9. The Distribution of Publications 
Canadian members often complained that they did not 

begin to receive their RMS publications for several months 
after they had applied and sometimes had their subscriptions 
for Weather and the Quarterly Journal discontinued for 
alleged non-payment of fees. This resulted from changes in 
address as members were posted to different locations and 
the difficulty in keeping the parent Society up to date on these 
changes and from clerical errors on both sides of the Atlantic 
Ocean. 

So, in 1951, the Executive committee developed some 
simplified procedures for handling membership applications. 
Those who applied to be a Canadian Associate were accepted 
as members as soon as the Branch approved the 
applications. The parent Society agreed to this although 
formal election had to be made later by RMS Council. It was 
recognized that application for Fellowship could be given only 
tentative approval by the Branch and was sUbject to 
consideration and approval by Council in London. 

To solve the non-receipt of publications by members it 
was proposed to have all publications sent in bulk to Toronto 
where these would be dispatched to members often with 
issues of the Canadian Branch Publications. Early in 1951 the 
parent Society sanctioned this way of handling the 
publ ications and distribution from Toronto began in March 
1951 4 This was accomplished using Meteorological Division 
help but the Branch paid the postage. The Branch secretary 
was charged to keep the London office regularly informed of 
the number of issues required of the periodicals Weather and 
the Quarterly Journal. In this way it no longer became 
necessary to provide the parent Society with a list of 
members and addresses every few months. The bulk 
distribution became reasonably successful and no change 
was made during the remaining years of the 1950s. 

10. Membership 

Each year the Executive committee created a 
Membership committee for the purpose of recruiting new 
members. Don Black (Trenton), the convenor in 1950, 
recruited more than 80 new members. He reported that the 
Branch membership had doubled in two years and that "78% 
of the professional meteorologists of all grades, in the field, 

'CMOS Archives, File 2-5, Watson-Watt to McTaggart-Cowan, 
January 18, 1951. 
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are members.'" The 1951 and 1952 committees, led by Frank 
Thompson (Malton), reported 48 new members the first year 
and 38 the next, largely meteorologists who had not 
previously joined. However, it was not possible to retain the 
interest of many recruits who were not meteorologists and 
they dropped out after a year or two. 

The 1955 convenor, BY Benedictson (Winnipeg), 
reported 45 new members that year but lamented that 65 
members had been dropped from the list that year for non
payment of fees (half of this number eventually paid their 
arrears and continued as members). Expressing the hope that 
many of these people would again become members in good 
standing, he advocated the launching of "a newsy publication 
concerning the Canadian Branch [which] would do much to 
make the organization more interesting" and thus hold 
members.6 

Recruiting efforts in 1958 continued to concentrate on the 
meteorologists, especially new recruits on the initial training 
course, and the convenor, E.H.V. Dexter (Winnipeg), reported 
27 new members. In 1959, Svenn Orvig (Montreal) was 
convenor and he reported seven new members which was 
counter-balanced by five resignations and 13 suspensions for 
non-payment of 1958 fees. 

In their Annual Reports the Executive committees did 
not used standard method of reporting the number of 
members in the Branch. Accordingly, any list of the number of 
members each year must be used with caution. There was 
usually a number given for the end of each year but the 
number of delinquent and suspended members might or 
might not be included. Often , a total given one year would be 
corrected the next. For some years the parent Society 
published a Canadian Branch total in the Annual Report of 
Council but these totals were also regularly amended the 
following year. Names on the available address lists have 
been counted but these lists were usually all-inclusive and 
give inflated values. 

The best possible estimates of membership numbers 
show an increase from about 160 in October 1949 to 300 in 
1950 and to 357 in 1953 and then a slight decrease over the 
rest of the decade. Despite the heavy recruitment early in the 
decade many (especially those who were not meteorologists) 
resigned after a year or so or were suspended for non
payment of fees. In short, after 1953, gains in membership 
during the 1950s barely balanced the losses. 

11. The 1953 Toronto RMS/AMS Meetings 

Throughout 1952 the Canadian Branch participated in 
planning and organizing the Toronto Meteorological 
Conference which brought together members of the Royal 
Meteorological Society and the American Meteorological 

: CMOS Archives, File 2-1, Black to Benum, December 30, 1950. 
CMOS Archives, File 2-8, Membership Committee Report - 1955, 

Convenor B. V. Benedictson. 



Society at the University of Toronto from September 9 to 15, 
1953. In August that year, the Meteorological Branch had 
been host, in Toronto, to three World Meteorological 
Organization meetings - a meeting of Region IV (North and 
Central America) representatives and meetings of the 
technical commissions for Aerology and Instruments and 
Methods of Observation . Many Toronto-based Canadian 
Branch members were co-opted for assistance in planning 
and ensuring that these WMO meetings ran smooth ly. 
Several overseas meteorologists who were in Canada for 
these meetings were able to remain for the conference. 

Some financial support ($7,500) for the Toronto 
Meteorological Conference was provided by the Munitalp 
Foundation. Most of this grant was required for the travel and 
accommodation expenses of the British delegates, who, 
because of financial restrictions then in place. were unable to 
obtain dollar currency. A local committee in Toronto, 
composed of senior Branch and Division people and chaired 
by Andrew Thomson, did most of the plann ing and arranging 
guided by decisions taken at a U.S.A. - Canada joint planning 
meeting held in December 1952. The City of Toronto, the 
university and the Toronto Convention and Tourist 
Association supported the conference by arran9ing 
accommodation, receptions and outings for the attendees. 

Labeled "one of the outstanding events in the history of 
the Canadian Branch," the conference attracted 231 
registered members and guests. There were nine symposia 
which covered most sectors of meteorology from cloud 
physics and ozone to Arctic meteorology and climate change. 
All speakers were invited by the organizing committee and 
included many of the then "greats" in meteorology -British 
scientists Sir Charles Norman, R.C. Sutcliffe, G.D. Robinson, 
P.A. Sheppard and G. Manley; Scandinavians H.U. Sverdrup 
and J. Bjerknes; and several Americans including J. London, 
J.G. Charney, C.F. Brooks, H.E. Landsberg , H.R. Byers and 
C.W. Thornthwaite. Canad ians on the program were W.L. 
Godson who spoke on spectral models, R.W. Rae on Arctic 
weather stations, D.P. Mcintyre and R. Lee on jet streams 
and R.W. Longley on temperature trends in Canada. At the 
conference banquet, several honorary memberships in the 
AMS were announced including one for John Patterson, who 
was referred to as the "grand old man of Canadian 
meteorology." Papers given at the conference were 
subsequently published in Proceedings of the Toronto 
Meteorological Conference 1953. 

12. A Montreal Centre 

Another important step in the development of the 
Canadian Branch took place in late 1953 with the formation of 
a Centre at Montreal. Following an "informal meeting of those 
interested in meteorology" at McGill University in September 
1953, three Montreal meteorologists wrote to the president of 
the Branch, D.P. MCintyre, advising that they wished to set up 
a "Local Centre" according to the RMS Charter and By-Laws. 
In November, the Canadian Branch Executive committee 

7 CMOS Archives, File 2-2 . 
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advised the leaders of the Montreal group that they were 
unanimously in support of the creation of a Montreal Branche 

Previously, practically all Branch meetings had been 
held in Toronto so the formation of a Montreal Centre allowed 
a major increase in the number of Society meetings. Thirty 
members were present at the initial meeting of the Montreal 
Centre at the McGill Faculty Club and the potential 
membership was at least twice that number. As the secretary 
advised the parent Society, "Montreal has long been a 
ftourishing centre of meteorological activity in Canada" with 
four large Meteorological Branch operational offices in or near 
that city and many scientists at McGill University actively 
interested in meteorology. The charter officers of the centre 
were: chairman, B.A. Power; secretary, W .S. Harley and 
Treasurer, W. Hitschfeld" From 1954 to 1959 the Montreal 
Centre was led by preSidents B.A. Power, R.H . Douglas, P. 
Johns, T.W.R. East, J.L. Galloway and S. Orvig. 

From the beginning the Montreal Centre was very 
active. Seven meetings were held in 1954 and six in 1955, 
including a Symposium on MeteorOlogy (later called the First 
National Meeting of the Royal Meteorological Society, 
Canadian Branch). This was held during a visit to Montreal of 
meteorologists from across the country who were attending a 
Meteorological Branch conference. One of the largest 
meetings took place late in 1954, when George Jacobsen, 
speaking on Arctic construction, drew an attendance of 100 
people. In 1956 there were seven meetings and, in June of 
that year, the Montreal members participated in meteorology 
and atmospheric physics sessions organized by the Royal 
Society and the Canadian Association of Physicists. There 
were five meetings in 1957, seven in 1958 and seven in 1959. 

During the late 1950s, meteorologists of the Montreal 
Centre pumped new life into the Canadian Branch. They were 
eager to take on the responsibilities of the national Executive 
committee and the first step in moving it from Toro~to to 
Montreal was the election of R.H. Douglas (McGill University) 
as vice-president in 1957. When the move took place in May 
1959, Professor Stewart Marshall of McGill University became 
Canadian Branch president. At about the same time, some 
members at Montreal (and in other parts of Canada) were 
beginning to discuss the advantages of having an 
independent Canadian Meteorological Society since they felt 
the Canadian Branch had become too "Toronto-bound." But, 
after consideration, the new Montreal Executive committee 
came to the conclusion that it was not yet time. This was to 
occur within a few years and as did the launching of two other 
Montreal-sparked activities, an annual Congress and a 
Branch publication . The events leading to these innovations 
are described later. 

13. A Winnipeg Centre 

A second local Centre of the Branch was formed at 
Winnipeg in 1955. In the spring of that year the idea was 
discussed at a regional Meteorological Branch fTleeting. In 

'CMOS Archives, File 100, Montreal Centre, 1953. 
' CMOS Archives, File 2-11 , Harley et 01 to McIntyre, October 23, 
1953; Graham to Harley, November 17, 1953 .. 



addition to the Winnipeg District Forecast Centre there were 
at that time at least half a dozen other civil and military 
meteorological offices within commuting distance from the 
city and 29 individuals volunteered to assist actively in the 
formation and functioning of a Canadian Branch centre. 
Application was made to the Executive committee for 
approval to form such a centre and this was granted in 
August. The first meeting took place on December 1, 1955, 
with Bob Graham, the Canadian Branch president, speaking 
on international aviation meteorology. 

The charter Winnipeg executive consisted of S.VA 
Gordon aschairman, D.S. McGeary as secretary and R.K. 
Holbrook as treasurer. From the beginning, the Winnipeg 
Centre benefitted from the total support given by their 
Honorary Chairman, D.M. Robertson , then Distric! 
Meteorologist responsible for the Central District (later 
Region) of the Meteorological Branch. 

Located at the "gateway to the west" the Centre 
frequently asked meteorologists and other scientists who were 
passing through the city to speak at their meetings. Because 
of this, their meetings were often not planned far in advance. 
In its early days the centre frequently combined social 
occasions such as dinners and dances with their ordinary 
meetings. There were usually four or five meetings each year. 
Besides holding meetings, members of the Centre were quite 
active in bringing meteorology to the public through donating 
books and periodicals to libraries and speaking to various 
groups in the city. After Van Gordon, the chairmen of the 
centre during the late 1950s were AB. Lowe and AH. 
Lamont. 1O 

14, A Toronto Centre 

During the 1950s, members of the Montreal and 
Winnipeg Centres suggested that there should be a Toronto 
Centre so that the Canadian Branch Executive committee, 
located in that city, could take a more national outlook. 
However, it was not until the transfer of the national Executive 
committee to Montreal , in May 1959, the Toronto members 
decided to form a Centre to plan and conduct meetings in 
Toronto. Accordingly, a meeting of Toronto meteorologists 
was held in Toronto on May 14, 1959, immediately preceding 
the annual business meeting of the Branch. It was decided to 
form a centre and the following agreed to act as the charter 
officers: M.K. Thomas (chairman), AG. McVicar (secretary) 
and H.E. Chad burn (treasurer). (Previously, the annual 
meetings had always been held in January but the term of the 
1958 Executive committee was extended by four months to 
May 1959 in order to better fit the programs of ordinary 
meetings.) 

That fall, the first Toronto Centre meeting was held at 
the Upper Air Training School in Scarborough when Vaughn 
Rockney (United States) spoke on recent developments in 
meteorology in his country. In November, the chairman 
organized "An evening with applied meteorology" at which 
several members of the Climatology Division described 

"CMOS Archives, File 3-2, Winnipeg Centre. 
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activities in their sectors and exhibited the punched card 
faci lities of the Division at 260 Richmond Street West. 

15, Canadian Branch By-Laws 

As noted earlier, the first set of Canadian Branch by
laws was adopted and published in 1942. It appears that no 
need was felt to amend these for several years. However, by 
1950, when careful study was being given to changing the 
administrative and financial ties between the parent Society 
and the Branch, a By-Laws committee was formed. But, in 
January 1951, the chairman of the committee reported that 
neither the revised text of new parent Society by-laws nor 
London's reaction to Canadian organizational proposals were 
yet available so the committee had been inactive. Although 
the parent Society brought out a 1951 edition of the RMS 
Charter and By-Laws and there were Branch By-Laws 
committees appointed from 1951 to 1954, little action was 
taken to revise the original 1942 Canadian Branch edition." 

By 1955, however, a new committee undertook a 
complete revision of the Branch by-laws and submitted the 
proposed version to the Executive committee in September of 
that year. Further, the committee recommended that manuals 
be promulgated outlining the working agreements between the 
Branch and the Society and between the Branch and its 
centres. In 1956, the committee chairman met several times 
with the Executive committee to examine the amended and 
new by-laws and then a new draft was distributed to all 
members for comments and suggestions. The new by-laws, 
containing sections on definitions, membership, election of 
members, entrance fees and annual subscriptions, the 
Executive committee, duties and powers of the Executive 
committee, duties of the officers, meetings, local centres and 
amendments, were adopted at the 18th Annual General 
meeting early in 1958.12 

In April 1959, the members approved amendments to 
the new by-laws abolishing Associate membership which 
meant that all Canadian Branch members became Fellows 
effective January 1, 1960. Also, an amendment was approved 
which would allow the Executive committee to nominate a 
vice-president for Canada each year. 

17. Other Committees 

Besides the Executive and By-Laws committees the 
Branch named four other committees each year during the 
1950s. 

Nominating Committee .. 

In the early days the members of the Canadian Branch 
elected a Nominating committee by mail each autumn but 
later this committee was appointed annually by the Executive 
committee. The committee brought in a slate of officers and 
this list was presented to the members by mail with an 
invitation to make further nominations if they so desired. 

II CMOS Archives, File 23-8, Annual Report of the By-Laws 
committee, January I I , 1951, Chairman P.O. McTaggart-Cowan. 
12 CMOS Archives, File 2-8, Annual Report of the By-Laws 

Committee, January 6, 1956, Chairman MK Thomas. 



When none were received the nominees were declared 
elected at the Annual Meeting. Had more nominations been 
received (there is no record of th is ever happening) ballots 
would have been sent to all members in time for these to be 
returned and counted prior to the Annual Meeting. 

Scientific Papers Committee .. 

In 1950, under the convenorship of T.G. How 
(Edmonton), the committee continued in their attempt to 
develop a research project dealing with the synoptic situation 
accompanying abnormal precipitation events in some cities of 
Canada. But progress was slow and, in 1951 , the new 
convenor, H.H. Bindon (Toronto), and his committee decided 
that this project would demand more coordination that 
appeared available. They suggested that the best chance for 
progress would be to encourage forecasters to expand the 
work they had already completed in local forecast studies. 
The 1952 and 1953 committees, convened by W.L. Godson 
(Toronto), recommended that no new large-scale projects be 
attempted but the members should be encouraged to submit 
"shorter contributions" and letters to the editors of the RMS 
publ ications on meteorological subjects of their choice. B.W. 
Bovil le (Montreal) was the convenor in 1954 and it appears 
this was the last Scientific papers committee appOinted by the 
Society. 

Prize Committee .. 

Original ly called the President's Prize committee, this 
committee was named each year by the Executive committee 
to select a winner from the papers considered eligible for the 
President's Prize. Beginning in 1951 , the committee was 
asked to also recommend a winner for the Darton Prize(s). A 
complete review of the first Society awards has recently been 
published." 

Referees Committee .. 

Another small group named each year in the early 
1950s was the Referees committee. Orig inally, the committee 
was responsible for reviewing each paper submitted for 
reading before the Canadian Branch with the power to accept, 
reject or return a paper for modification. Some papers were 
considered of superior quality and were submitted to the 
Quarterly Journal or Weather. With more invited papers being 
presented to the Branch, often from visitors, the role of the 
Referees committee became debatable and the committee 
vanished by the mid-1950s. 

18, A Second Reawakening of the Canadian 
Branch 

The growth of meteorology at Montreal in both 
government and university during the late 1940s and early 
1950s has already been noted. This led to the formation of a 
Montreal Centre of the Branch in 1953. Numbers and interest 
cont inued to grow and in 1957 the first steps were taken to 
move the Executive committee to that city. 

13 Morley Thomas, "The First Society Awards," CMOS Newsletter, 
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The time was ripe for this fortunate decision. A decade 
ea rlier, new Executive committee members at Toronto had 
brought enthusiasm, ability and commitment to Branch 
affairs . But, as years passed , the Branch officers seemed to 
lose some of their enthusiasm and many members outside 
Toronto began to urge that a change be made in the location 
of the Executive. The decision to move was by no means 
unanimous - some members from points other than Toronto 
realized that the support the Branch received from the 
Meteorological Branch would otherwise have to be paid for by 
the Society. Others commented that they had the opportunity 
to visit Toronto Meteorological headquarters from time to time 
and this allowed them to participate in meetings of the Branch 
and with a move from Toronto this would not be possible. 

But the time had come; a Montreal-based Executive 
committee was elected in May 1959 and by the summer that 
city became the hub of the Canadian Branch. Another 
reawakening was taking place and two specific activities were 
soon launched - the annual meteorological Congress and 
Atmosphere - both of which have proved to be invaluable 
Society activities over the years. 



NOTES 

The Federal Science and 
Technology Review 

CMOS Scientific Committee 

The federal government is now in the process of a 
major review of its $7 billion annual science and technology 
spending. This is the most far-reaching examination of 
federally-funded science in more than a decade, and could 
well significantly reshape the Government of Canada 
approach to the science it conducts and funds. 

The review is being conducted in three parts: a public 
consultation process, an internal-to-the-federal-government 
exercise, and studies by a reconstituted National Advisory 
Board on Science and Technology. CMOS Council, on advice 
from its Scientific Committee meeting in Ottawa during the 
last Annual Congress, decided that the Society should be 
interveners in the public consultation process. 

On June 28 the Secretary of State (Science, Research 
and Technology), Dr. Jon Gerrard, started the public process 
by releasing a consultation paper "Building a Federal Science 
and Technology Strategy" and the first volume of a "Resource 
Book for Science and Technology Consultations". The 
consultation paper looks at federal science spending under 
three categories, wealth and jobs in the context of sustainable 
development, quality of life, and advancement of knowledge. 
It poses questions for the science in each of these, and ends 
with a section on managing our investments in science and 
technology. 

The first phase of the public consultation process, 
more than twenty local workshops, started at Trent University 
in Peterborough on July 12, and continued across the country 
until late August. Although it was possible to contact some 
CMOS members individually about the opportunity to 
participate, the publication schedule for the CMOS Bulletin 
was not convenient for publicizing the workshops to all 
members. 

An initial draft of the CMOS brief reminds readers of 
the problems Canada and the world have encountered 
because of ignorance about the atmosphere and oceans, 
such as ozone holes and disappearing fish stocks, and states 
that these can only be ameliorated through improved 
knowledge through science. It makes specific comments and 
recommendations in three areas. 
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First, the need for domestic partnerships for science 
founded on strong partners. One point that will be stressed is 
the necessity of good scientific infrastructure of systematic 
observations, research ships, aircraft, computer and 
telecommunications facilities. vou can help by providing other 
specific suggestions. We believe the case will be better made 
if it is expressed generically without pleading special cases. 
Second, the need for Canada to adopt a more concerted 
strategy for taking advantage of opportunities in international 
science. CMOS is in a natural position to advocate this as no 
science is more international than that of the atmosphere and 
oceans. 

Third, the need to ensure a supply of highly qualified 
personnel - scientists, technicians and scientifically educated 
managers. We have decided making a general 
recommendation regarding the need for an Academy of 
Science. This would be an independent advisory body with 
membership, appointed at arms length from government, 
compris ing a Board of noted SCientists, and a permanent staff 
of science policy researchers, analysts and writers. The 
Academy would be properly funded by the federal government 
and have the obligation to report on the state of science in 
Canada, to conduct peer reviews of government and 
university research organizations, to act as Canada's 
adhering agency for non-governmental international scientific 
organizations, and to conduct stUdies and prepare special 
reports on topics in which science plays a key role. 

In September, the review process moved into a phase 
of five regional workshops, in Vancouver, Saskatoon, 
Toronto, Montreal , and St. John's. On October 14 the 
consultation process end with a National Workshop in 
Ottawa. CMOS is also looking to be involved in one or more 
of these workshops. 

vour input to any aspect of the CMOS brief is 
welcome. Please send your comments via internet to 
reidj@ncrsv2.am.doe.ca with a copy to cmos@ottmeds. 
meds.dfo.ca, or by fax to (819) 994- 8854. 

S & T Review on the Internet. 

If you read USENET NEWS on the Internet, check out 
and contribute to the discussion on the 8&T Review on can.ai. 
VOU can download copies of review documents, such as the 
consultation paper and resource volumes, from Industry 
Canada via anonymous ftp at debra.dgbt.doc.ca in the 
directory pu b/isc/science. and. technology. review/english/doc. 
For correspondence with the review Secretariat, email to 
s&t. review@istc.ca. 



Brief to the Federal Science and 
Technology Review 

At the request of Council, the Scientific Committee 
drafted a brief explaining the SOCiety's position on a number 
of issues of interest to the S&T Review Board. The first 
version of the brief was written by John D. Reid, Chair of the 
committee, after extensive consultation with many Society 
members across Canada including, of course, the other 
members of the Scientific Committee. I took the liberty of 
adding some material and of editing , sometimes beyond 
recognition, some sections to reflect not only my own views 
but also, at least in part, that of colleagues, including those on 
Council, who had provided comments on the first draft. 
Unfortunately, mainly because the time available was so 
short, I was unable to take all comments into account. My 
sincere thanks to John Reid and all those who, on very short 
notice, contributed to the brief. 

The text that follows was sent to the Secretariat to the 
Federal Science and Technology Review on August 17. On 
invitation of the S&T Review Board I then represented the 
Society at the regional consultation meeting held in Montreal 
on 22 and 23 September, the fourth of a series of five regional 
meetings held across Canada. The meeting participants, who 
numbered about 100, were divided in nine work-groups, each 
addressing a specific topic of interest to the Review Board, 
and each of which reported on two occasions on their 
deliberations in plenary sessions. As a member of the work
group on "the new frontiers of science" (which included 
atmospheric and oceanographic sciences) I had the 
opportunity to promote the ideas included in our Society's 
brief within the workgroup, and as the work-group's 
rapporteur, to further promote some of the ideas in the 
plenary sessions. 

Jacques F. Derome 
President 

The Canadian Meteorological and Oceanographic 
Society (CMOS) very much welcomes the initiative of the 
federal government to develop a federa l, and later national, 
science and technology strategy. While Canada has had 
some notable science successes in recent years, there is no 
cause for complacency and many reasons to be concerned 
for the future. 

CMOS has a general concern growing from the 
statements of national interest and goals for S&T in the 
consultation paper. That paper sees our S&T strategy as 
dominated by industrial needs. Canada could benefit from a 
comprehensive national industrial strategy, but a science and 
technology strategy should have additional dimensions. The 
two components of S&T have equally important ro les to play 
in ensuring our social development, environmental security 
and contributing to the quest for knowledge. 

The conSUltation paper stresses the idea of wealth and 
job creation in the context of sustainable development. 
CMOS is concerned that the idea of sustainable development 
is often not well understood. CMOS members report that in 
the early local consultation sessions of this review, a good 
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segment of the participants saw sustainable development as 
nothing more than continued industrial and economic 
development, with no particular consideration for social or 
environmental factors. In this brief, sustainable development 
is interpreted as the improvement of living conditions in a 
manner that is socially and environmentally sustainable for 
the present and future generations. 

Unfortunately, past industrial and development 
practices have often been socially, environmentally and 
economically unsustainable, as evidenced by phenomena of 
global change - holes in the ozone layer, deforestation, 
depletion of fish stocks leading to massive unemployment, 
and extermination of species at unprecedented rates. 

The causes are complex and it would be naive to 
single out a predominant underlying cause, but one major 
contributing factor is society's ignorance about the 
consequences of its actions. Mankind and its environment are 
currently paying the price of that ignorance. Many people 
believe that an environmental deficit situation now exists as 
real and pressing as the national debt. Thus the sustainable 
development context for the wealth and job creation 
objectives needs to be properly understood and taken 
seriously. Sustainable development must be practiced as well 
as preached. With limited government budgets, Canada 
cannot afford to support science and technology for 
unsustainable industrial development, no matter how 
immediately appealing the regional development argument, 
and at the same time fund remedial actions to compensate for 
the economic, social and environmental predicaments which 
result. To recover from the environmental deficit, society 
must become more cognizant of the consequences of its 
actions and more determined to limit the likelihood of future 
problems. Recognition of such consequences requires 
expanded scientific knowledge about the environment, an 
improved ability to use that knowledge to foresee likely 
environmental outcomes of development decisions, and the 
will to apply that knowledge in deciSion-making. 

To this end, and this opinion appears to be widely 
shared in the scientific community, CMOS is not at all inclined 
to agree with those who assume that the financial situation in 
which the federal government finds itself can be solved by 
reducing expenditures on science. On the contrary, it is 
failure to invest wisely in science that is part of the reason the 
country is now facing economic problems. Science is 
needed to make Canadian industries more competitive, and to 
tell Canadians how the industrial development is affecting or 
likely to affect their environment. 

It is gratifying to note in "Creating Opportunity" that the 
government supports the objective of doubling the national 
investment in R&D, with the sensible proviso that "Canada 
demonstrates its ability to absorb and manage such an 
increase." The challenge of sustainable development will 
indeed require Canadians to do more SCience, not less. 

RECOMMENDATION 1: CMOS RECOMMENDS THAT CANADA 
PLAN AND IMPLEMENT AN INCREASE IN SPENDING ON SCIENCE. 
W ITH A SUBSTANTIAL INCREASE TARGETED FOR NEW SCIENCE 
PROGRftMS WITH A FOCUS ON SUSTAINABLE DEVELOPMENT. 



STRATEGIES 

To maximize the effectiveness of available funds, Canadian 
meteorological and oceanographic science, and very likely 
Canadian science in general, should fo llow three strategies. 

I. DOMESTIC PARTNERSHIPS 

Often scientists achieve more when working together. 
The government is to be congratulated for renewing and 
extending the Networks of Centres of Excellence program. 
Some of the centres which were not renewed still contain 
elements that can benefit Canada; for example, the much
needed research on the relationship between the physical and 
chemical properties of the ocean and biological productivity in 
the Ocean Production Enhancement Network (OPEN). Less 
well known, but also effective, have been ecosystem research 
partnerships and climate research initiatives under the Green 
Plan, which despite severe cutbacks have remained effective, 
albeit limited programs. Other shorter-term partnerships have 
proven to be beneficial, such as the two Canadian Atlantic 
Storms Projects (CASP) within the context of the highly 
successful program of the Federal Panel on Energy Research 
and Development. 

RECQMt.l1ENDATION 2: CMOS RECOMMENDS THAT THE 
GOVERNMENT EXPAND ON EXISTING TYPES OF RESEARCH 
PARTNERSHIP INITIATIVES, PARTICULARLY FOR SCIENCE FOR 
SUSTAINABLE DEVELOPMENT. 

Effective partnerships are founded on strong partners -
excellence in universities, solid public mission-oriented 
science in government, and targeted business research for 
product and service development in the private sector. How 
can the partners' strength be maintained and developed? 

University 

Science looks to universities to create, preserve and 
transmit knowledge, and so ensure a robust national science 
capability. Some CMOS members are concerned that the 
ability to follow promising scientific lines of investigation, even 
when the payoff may be obscure, is being eroded by the 
pressure to become ever more "strategic" in research funded 
by the granting councils. others welcome the availability of 
increased resources for "strategic" research, and see it as 
tangible recognition of the importance of their work. CMOS 
believes that it is in the best national interest to retain a 
university support system in Canada which allows us to draw 
on the talents of all scientists. The question is one of balance 
between mission-oriented or "strategic" research and 
curiosity-driven research. Over the last several years the bulk 
of the new funds made available to the Natural Sciences and 
Engineering Research Council was channeled to mission
oriented group projects, and not to the curiosity-driven 
proposals of individual researchers. Curiosity- driven 
research is a fundamental component of a complete scientific 
strategy, a component that has been too often neglected in 
recent years. Our scientific community will only be strong if 
we put more emphasis on high-quality, curiosity-driven 
research. 

RECOMMENDATION 3: CMOS 
ALLOCATING THE INCREASED 
GOVERNMENT DELIBERATELY 

RECOMMENDS 
RESEARCH 

DEVOTE A 

THAT IN 
FUNDING, 

LARGER 
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PERCENTAGE OF FUNDS TO PROPOSALS BASED PRIMARILY ON 
EXCELLENCE, THAT WOULD NOT LIKELY BE IDENTIFIED AS A 
HIGH ~STRATEGIC" PRIORITY. 

Government 

Contemporary scientific study of the major problems of 
the atmosphere and oceans requires a heavy investment in 
supercomputers for mathematical modelling and prediction, 
weather radar facilities, satellites and sensors databases 
research platforms - ships, aircraft, submersible~, buoys and 
a high-speed electronic network. Canada's infrastructure in 
the areas of high-speed communications, remote senSing of 
its territory and research supercomputers is lagging far behind 
that of the other major industrialized countries. For example, 
scientists in Canada exchange data on a network at speeds 
25 times lower than their colleagues in the USA and Europe; 
Canada has one supercomputer dedicated to scientific 
calculations, whereas there are more than 200 in the other G7 
countries, and Canada does not have a single earth-looking 
satellite and must currently rely on its G7 partners for images 
of its own vast territory - RADARSAT will be its first such 
satellite. As is common in other industrialized countries 
national facilities, for use by all science sectors, can b~ 
maintained only with the continuing involvement of 
government. In some cases the infrastructure is best 
operated and maintained directly by federal agencies as part 
of their "public good" mission. 

RECOMtv1ENDATION 4: CMOS RECOMtv1ENDS THAT THE 
FEDERAL GOVERNMENT LEAD AN EXERCISE TO DEVELOP A 
NATIONAL STRATEGY FOR DEVELOPING AND MAINTAINING KEY 
SCIENTIFIC INFRASTRUCTURES. 

Canadians look to their federal government to provide 
essential science-based services for safety, security and 
general economic advantage, such as weather and 
hydrographic services. This "related scientific activity" is the 
way society extracts the benefit from scientific understanding 
of the global commons that has been developed over the 
years. For example, it has been found that on a daily basis 
over eighty-five percent of Canadians receive a weather 
forecast based on Environment Canada products, although 
often delivered by a value-added commercial supplier. The 
societal benefit has been estimated at more than ten times 
the cost to government. 

RECOMMENDATION 5: C~S RECOMMENDS THAT THE S&T 
REVIEW EMPHASIZE THE NECESSITY OF MAINTAINING 
ESSENTIAL HIGH-QUALITY, SCIENCE-BASED PUBLIC 
METEOROLOGICAL AND OCEANOGRAPHIC SERVICES FOR 
SAFETY AND SECURITY. 

All science-based services provided by the government 
must be evaluated using criteria appropriate to science 
activity so that Canadians can be assured they are being well 
served. International comparisons are recommended. 
Similarly, for the important role of government in conducting 
research within its public good" mission, all government 
research activities should be subject to review by 
internationally-recogn ized science peers. The Society 
stresses that it does not wish to draw special attention to the 
meteorological and oceanographic work done within the 
government. The need for an arm's-length periodic evaluation 
of government activities applies to all government scientific 
activities in all disciplines. It is also worth stressing that, to 



be credible and effective, evaluations of research must be 
performed by science peers with international reputations. 

RECOMMENDATION 6: CMOS RECOMMENDS THAT ALL 
SCIENCE·BASED SERVICES PROVIDED BY GOVERNMENT BE 
EVAlUATED BY COMPARISON WITH LIKE SERVICES 
INTERNATIONALLY, AND AlL IN-HOUSE SCIENTIFIC RESEARCH 
ACTIVITIES BE SUBJECT TO PERIODIC EVAlUATION BY 
SCIENTIFIC PEERS WITH INTERNATIONAL REPUTATIONS. 

Business 

The meteorological and oceanographic private sector 
is fairly small in Canada. Government has, from time-to-time, 
made efforts to encourage that sector. There are some good 
examples of cooperation where government developments 
have been successfully marketed internationally by Canadian 
companies. The efforts to build a strong private sector have 
not been as successful as they might because of government 
policies regard ing cost recovery and the provision of services. 
There would be more opportunity for private sector activity, 
particularly in exporting advanced-level meteorolog ical and 
oceanographic services, if government departments provided 
data and services at lower cost to the private sector, and 
encouraged the early development and marketing of these 
services through consultation and technology transfer. 
Determining the fair cost of government products to the 
private sector is a complex matter, but the question must be 
addressed to the satisfaction of both the tax-payers and the 
private sector. 

RECOMMENDATION 7: CMOS RECOMMENDS THAT THE 
FEDERAL GOVERNMENT ADOPT A POLICY THAT ENCOURAGES 
THE DEVELOPMENT OF A VALUE-ADDED PRIVATE SECTOR IN 
METEOROLOGICAL AND OCEANOGRAPHIC SERVICES. 

II. INTERNATIONAL COOPERATION 

Canada needs a more concerted strategy for taking 
advantage of opportunities in international science, 
particu larly regarding global change. Canada must 
partiCipate in these international activities to maximize 
benefits and to infiuence multi lateral as well as national policy 
development for global environmental change issues that 
transcend national boundaries and organizations. 

Canada has been recognized for the contributions of 
many individual scientists, but CMOS members report that 
increasingly the international community sees Canada as 
failing to pull its weight in international science in general, and 
on global change issues in particular. The National Research 
CounCil, which used to provide effective coordination for 
Canada's non-governmental international scientific activities, 
is increasingly withdrawing from the field as costs increase 
and policy demands that budgets be targeted to industrial 
development objectives. 

There is no effective mechanism. nor federal central 
agency science policy capability, to recognize the need for 
increasing funding for national commitments to essential 
international programs and organizations. 

RECOMMENDATION 8: CMOS RECOMMENDS THAT, WITHIN THE 
CONTEXT OF A SCIENCE-FOR-SUSTAINABLE-OEVElOPMENT 
INITIATIVE, FEDERAL MECHANISMS BE ESTABLISHED TO 
COORDINATE AND FUND CANADIAN PARTICIPATION IN 
INTERNATIONAL GLOBAL CHANGE SCIENCE. 
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III. HUMAN RESOURCES 

Canada's supply of highly qualified scientific personnel 
is in jeopardy. CMOS is concerned that science enrollments 
in Canadian universities are declining , at least proportionately 
to other areas of study. Canada's laboratories are today 
notable for an increasing population of aging scientists. One 
can easily predict that as this generation retires in the next 
five to fifteen years, Canada will experience a deficiency of 
scientists. Presumably market mechanisms will restart the 
flow of science students into universities. However, it would 
be in the long-term interests of the country to stimulate the 
flow of science students. and particularly women, into the 
universities in anticipation of the need. Otherwise the 
government may have to consider ways to bridge the gap, 
i.e., by bringing scientists out of retirement or with preferential 
immigration poliCies. 

With 7 billion federa l dollars being invested in science 
and technology, it is notable how few of those managing the 
investment of these funds have any first-hand experience of 
science, and particularly research. Th is is especially true at 
the most senior levels of the Federal Public Service. 

RECOf.A\.1ENDATION 9: CMOS RECOMMENDS THAT THE 
GOVERNMENT DEVELOP AND PUBLISH A NATIONAl 
PERSPECTIVE ON CANADA'S SCIENTIFIC HUMAN RESOURCE 
NEEDS AS A BASIS FOR FACILITATING THE WORKFORCE ENTRY 
AND EXIT OF SCIENTISTS, TECHNICIANS AND SCIENCE 
MANAGERS. 

GENERAL RECOMMENDATION 

Canada needs a stronger voice for science. The 
National Advisory Board on Science and Technology", with its 
politically- appointed membership, has enjoyed little profile or 
credibility with the science community. For whatever reason, 
the Royal Society of Canada has rarely been able to fill the 
role. Industry Canada has just dismantled the Office of the 
Ch ief Scientist. And since the abolition of the Science 
CounCil, Canadian science has had no effective policy forum 
examining science in our national life. 

Canada should have a body of internationally 
recognized scientists to which the federal government can 
turn for independent advice. It should have a permanent 
support staff including researchers and writers. Amongst the 
duties of this body would be to report periodically to 
Parliament on the state of science in Canada, to conduct peer 
reviews of government research organizations, to act as 
Canada's adhering agency for non-governmental international 
scientific organizations, and to conduct studies and prepare 
special reports on topics in which science plays a key role. 

RECOMMENDATION 10: CMOS RECOM\llENDS THAT THE 
GOVERNMENT CONSIDER ESTABLISHING A NEW SCIENCE 
COUNCIL OR TAKE STEPS TO GIVE CANADA A STRONGER 
NATIONAl ACADEMY OF SCIENCES. 



Memoire presente au Comite sur la 
politique federale des sciences et de 

la technologie 

A la demande du Conseil, Ie Com~e scientifique a redige 
un memoire expliquant la position de la Societe sur un certain 
nombre de sujets d'interat pour Comite d'examen de la politique 
federale en matiere de science et technologie. La premiere 
version du memoire fut ecrite par John D. Reid, Ie president du 
Com~e scientifique de la Societe, apres de nombreuses 
consultations aupres de plusieurs membres de la Societe de par 
Ie Canada incluant, evidemment, les autres membres du Com~e 
scientifique. Je me suis perm is d'ajouter des sections au 
memoire et d'en modifier d'autres, parfois substantiellement, non 
seulernent pour que Ie memoire reflete mes propres opinions, 
mais aussi celles de collegues, y incius des membres du Conseil, 
qui m'avait fait parvenir des commentaires sur Ie premier texte. 
Malheureusement, surtout par manque de temps, il ne m'a pas 
ete possible de prendre en comptes taus les commentaires rec;us. 
Mes since res remerciements a John Reid et tous les autres 
membres de la Societe qui, a I'interieur de tres courts delais, ont 
contribue au memoire. 

Le texte qui suit fut soumis au Com~e d'examen de la 
palitique federale en matiere de S& T Ie 17 aaOt. Repondant a 
une invrtation de ce comite, j'ai represente la Societe a la 
rencontre de consultation regionale de Montreal les 22 et 23 
septembre, la quatrieme d'une serie de cinq rencantres 
regionales de consultation tenues au pays. La centaine de 
participants a la reunion, fut divisee en neuf groupes de travail, 
chacun devant discuter d'un theme specifique, et faire rapport en 
pleniere a deux occasions. Camme membre du groupe tra~ant 
des "nouvelles frontieres de la science et de la technologie" (qui 
inciuaient la metearolagie et I'oceanographie) j'ai eu I'occasion de 
promouvoir les idees mises de I'avant dans notre memoire, et 
comme rapporteur pour notre groupe, j'ai pu en promouvoir 
quelques unes au cours des deux seances plenieres. 

Jacques F. Derome 
President 

La Societe canadienne de metearalogie et 
d'oceanagraphie (SCMO) applaudit la decision du gauvernement 
federal de developper une strategie des sciences et de la 
technologie. Meme si Ie Canada a connu des succes notables 
dans Ie damaine des sciences, il n'y a pas lieu de se complaire; 
naus devrions meme no us inquieter pour Ie futuro 

La SCMO s'inquiete des enonces d'interet natianaux et 
des final~es de la science et la technologie publies dans Ie 
document de consultation. Ce memoire presente une vision de la 
science et la technologie dominees par les besains industriels. Le 
Canada pourra~ beneficier d'une strategie industrielle natianale, 
mais une strategie de la science et de la technologie devrait 
inciure des dimensions addrtiannelles. Les deux camposantes de 
la science et de la technolagie ont des roles egalement 
impartants a jauer pour assurer notre developpement social, 
notre securite environnementale et la creation du savoir. 
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Le document de consultation met I'accent sur la creation 
de la richesse et des emplois dans un contexte de develappement 
durable. La SCMO constate avec inquietude que Ie concept de 
develappement durable est souvent mal campris. Des membres 
de la SCMO qui ont participe aux premieres sessions locales de 
conSUltation de I'examen des politiques en matiere de science et 
technologie rapporte qu'une bonne proportion des participants 
vayaient Ie develappement durable camme rien de plus que la 
cantinuite du developpement industriel et ecanomique, sans 
consideration particuliere pour les facteurs saciaux et 
envirannementaux Ce memoire definit Ie develappement durable 
comme I'amelioration des conditions de vie de fa~on durable, tant 
au plan social qu'environnemental, pour les generations 
presentes et a venir. 

Malheureusement, les pratiques de develappement et 
d'industrialisation des annees passees n'ont pas ete durables du 
point de vue social, environnemental et econamique. Ces 
pratiques nous valent maintenant des phenomenes de 
changements a I'echelle du globe tels Ie trou dans la cauche 
d'ozone, Ie debaisement, I'epuisement des stocks de poissans qui 
ant mene au chOmage massif et a I'extermination d'especes 
animales et vegetales a un rythme effrene. 

Les causes sant complexes et il serart na'if d'en identifier 
une camme etant predaminante, mais I'ignarance de la societe 
quant aux consequences de ses actions constitue certainement 
I'une des causes majeures. L'humanite et son environnement 
payent en ce moment Ie prix de cette ignorance. Plusieurs 
personnes croient qu'iI existe une s~uat ion de d8fic~ 

environnemental aussi reelle et pressante que la delte nationale. 

Ainsi Ie contexte de develappement durable pour les 
abjectifs de creation de richesses et d'emplois dait etre compos 
correctement et pris au serieux. Le develappement durable do~ 
etre non seulement prache mais aussi pratique. Avec des 
budgets gauvernementaux limrtes Ie Canada ne peut se 
permettre, d'une part, d'appuyer financierement un 
developpement industriel non durable et, d'autre part, de payer 
pour reparer les avatars economiques, sociaux et 
environnementaux qui en resultent, meme si les arguments en 
faveur du developpement regional s'averent allechants. 

Afin de se sortir du defic~ ecalagique, la societe doit 
devenir plus consciente des consequences de ses actions et plus 
determinee a limiter les probabil~es des problemes futurs. La 
reconnaissance de telles consequences exige des connaissances 
scientifiques approfandies sur I'environnement, une habilrte 
accrue a utiliser ce savair afin de predire les consequences 
environnementales du developpement et la volonte d'appliquer ce 
savoir dans la prise de decision. 

A cette fin, et cette opinion semble grandement partagee 
dans la communaute scientifique, la SCMO n'est pas d'accard 
avec ceux qui presument que la situation financiere dans laquelle 
se retrouve Ie gouvernement federal peut etre reglee en reduisant 
les depenses de recherches scientifiques. Au cantraire, c'est Ie 
manque d'investissement judicieux en sciences qUi est 
partiellement a blamer pour les problemes econamiques 
auxquels naus faisons face. La science est necessaire pour 
rendre I'industrie canadienne plus competitive et pour dire aux 
Canadiens comment Ie developpement industriel affecte ou est 
susceptible d'affecter leur environnement. 



La SCMO est heureuse de noter dans Ie document 
«Creating Opportunity» que Ie gouvernement appuie I'objectif de 
doubler I'inveslissemenl en recherche el developpemenl avec la 
prudenle slipulalion que «Ie Canada demonlre sa capacile 
d'absorber el de gerer une lelle augmenlalion». Le defi du 
developpemenl durable va en effe! exiger que les Canadiens 
fassenl plus de recherches scienlifiques el non mains. 

RECOMMANDATION 1: LA SCMO RECOMMANDE QUE lE 
CANADA PLANIFIE ET METTE EN OEUVRE UNE AUGMENTATION 
DES BUDGETS POUR LES SCIENCES. AVEC UNf 
AUGMENTATION SUBSTANTIELlE POUR LES NOUVEAUX 
PROGRAMMES SCIENTIFIQUES AXES SUR LE CONCEPT DE 
DEVELOPPEMENT DURABLE. 

STRATEGIES 

Afin de maxi miser I'efficacrte des fonds disponibles, les sciences 
canadiennes de meteorologie et d'oceanographie, et vraisem
blablement les sciences canadiennes en general, devraient suivre 
lrois slralegies. 

I. PARTENARIATS DOMESTIQUES 

Tres souvenl les scienlifiques accomplissenl pius 
lorsqu'ils unissenl leurs efforts. Le gouvernemenl merrte d'elre 
felicrte pour Ie renouvellemenl el I'expansion du programme des 
Reseaux des centres d'excellence. Parmi les centres qUi n'ont pas 
ele renouveles on relrouve des elemenls donI Ie Canada pourrart 
beneficier. par exemple la recherche lellemenl necessaire sur la 
relalion enlre les proprieles physiques el chimiques de I'ocean el 
la productivile biologique, au sein du «Reseau pour I'augmen
lalion de la production oceanique». Mains bien connus, mais loul 
aussi efficaces, les partenarials de recherche sur les ecosysle
mes, el les inrtialives de recherches climaliques sous Ie Plan vert 
du gouvernemenl federal, sonl demeures des programmes 
efficaces, en deprt de leur laille limilee el de coupures severes. 
Certains autres partenariats de courte duree ant aussi ete 
benefiques, leis les deux proje!s canadiens sur les lempeles de 
l'Atianlique dans Ie conlexte du programme Ires reussi du Panel 
federal de la recherche sur I'energie el Ie developpement. 

RECOMMANDATION 2: LA SCMO RECOMMANOE QUE LE 
GOUVERNEMENT DEVELOPPE LES PROGRAMMES eXISTANTS 
DE PARTENARIAT EN RECHERCHE, PARTICULIEREMENT LA 
RECHERCHE SCIENTIFIQUE SUR LE DEvELOPPEMENT 
DURABLE. 

Les partenarials efficaces sonl fondes sur des participanls 
forts: I'excellence dans les universrtes, de solides programmes 
scientifiques au sein du gouvernement axes sur les besoins de la 
populalion ella recherche en enlreprises privees axee sur Ie 
developpemenl de produils el de services. Commenl peul-on 
mainlenir el developper la force des partenaires? 

U niversites 

La science com pIe sur I'universite pour creer, preserver el 
Iransmettre Ie savoir afin d'assurer de solides capaciles scien
lifiques nalionales. Certains membres de la SCMO s'inquielenl de 
ce que la possibilrte de pouvoir poursuivre un filon scienlifique 
prometteur, meme quand les resullals peuvenl eIre obscurs, esl 
de plus en plus erodee sous la pression grandissanle de faire de 
la recherche «strategique». O'autres sont heureux d'avoir acces a 
de plus grandes ressources pour la recherche slrategique 
considerant qu'il s'agit 18 d'une reconnaissance tangible de la 
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valeur de leur Iravail. La SCMO croil qu'il y va de I'inlerel nalional 
de preserver un sysleme de financemenl de la recherche 
universilaire qUi fail appel aux talenls de lous les scienlifiques. Le 
defi esl de realiser un equilibre enlre la recherche dite slralegique 
ella recherche libre, c'esl-il-dire, molivee principalemenl par la 
curiosite. Au cours des dernieres annees la majeure partie des 
nouveaux fonds accordes par Ie Conseil de recherche en 
sciences nalurelles el en genie a ele accordee iI des projels de 
groupe ayanl une mission specifique, el non aux projels molives 
principalemenl par la curiosile des chercheurs individuels. La 
recherche molivee par la curiosile nalurelle esl une composanle 
londamenlale d'une slralegie scienlifique complele, une 
composanle qui a 10110 Irop souvenl negligee ces dernieres 
annees. Notre communaute scientifique sera forte si nous 
mettons piUS d'accenl sur une recherche de haul calibre nourrie 
par la curiosile. 

RECOMMANDATION 3; LA SCMO RECOMMANDE QU'EN 
ALLOUANT LES FONDS DE RECHERCHES ADDITION NELS, LE 
GOUVERNEMENT ACCORDE DELIBEREMENT UN POURCENTAGE 
PLUS ELEVE AUX PROPOSITIONS QUI SONT BASEES PRINCIPA
LEMENT SUR L'EXCELLENCE ET QUI NE SERAJENT PAS 
NECESSAJREMENT IDENTIFIEES COMME AVANT UNE FORTE 
PRIORITE «STRATEGIQUE». 

Gouvernement 

L'elude scienlifique des principaux problemes 
almospheriques el oceanographiques conlemporains requiert un 
investissement important dans les superordinateurs pour la 
prevision ella modelisalion malhemalique, des radars 
rneleorologiques, des salelliles el des sondes, des banques de 
donnees, des plale-formes de recherches, des baleaux, des 
submersibles, des bouees e! un reseau electronique a haule 
vitesse. Les infrastructures canadiennes dans les domaines de 
communicalions ullra rapides, de la leledelection de son lerriloire 
et des superordinateurs de recherches trainent loin derriere celles 
des autres pays induslrialises. Par exemple les scienlifiques 
canadiens echangent leurs informations a des vitesses vingt-cinq 
fois moindre que celles de leurs collegues americains el 
europeens; Ie Canada possede un seul superordinaleur dedie au 
calculs scienlifiques, alors qu'il y en a plus de deux cenls dans les 
autres pays du G7. De piUS Ie Canada ne possede aucun salellrte 
lourne vers la lerre e! doil presenlemenl se fier a ses partenaires 
du G7 pour la surveillance de son propre lerrrtoire. RADARSAT 
sera Ie premier satellite canadien a remplir cette tache. 

Comme dans les autres pays induslrialises, I'entrelien des 
equipemenls nalionaux accessibles lous les secteurs scienlifi
ques exige une implicalion conlinue de la part du gouvernement. 
Dans certains cas les infrastructures gagnent a etre directement 
sous la gouverne des organismes ou laboratoires gouverne
menlaux dans Ie cadre de leur mission de service public. 

RECOMMANDATION 4: LA SCMO RECOMflMNDE QUE LE 
GOUVERNEMENT FEDERAL PRE NNE L'INITIATIVE D'I:LABORER 
UNE STRATEGIE NATIONALE POUR LE DEVELOPPEMENT ET LE 
MAJNTlEN D'INFRASTRUCTURES SCIENTIFIQUES CLES. 

Les Canadiens s'attendenl a ce que Ie gouvernemenl 
federal leur fournisse des services bases sur la science et la 
lechnologie leur garanlissanl sOrele, securite el avanlages 
economiques, leis que ceux decoulanl de la meleorologie el de 
I'hydrographie. Ces services represenle une fa90n importante 
pour la sociele de beneficier de la comprehension scienlifique 
globale qui a ele develop pee au fil des ans. Par exemple, iI a ele 



demonlre que quolidiennemenl plus de qualre-vingl-cinq pour
cenl des Canadiens re90ivenl des previsions meleorologiques 
basees sur des produits fournis par Environnement Canada, 
merne si ces produits sont sauvent livres par un foumisseur 
commercial. Les benefices pour la sociele sonl estimes a pius de 
dix fois les coOts payes par Ie gouvernement. 

RECOMMANDATION 5: LA sc~ RECOMMANDE QUE LE COMITE 
SUR LA POLITIQUE FEDERAlE DE S& T SOULIGNE LA NECESSITE 
OE MAlNTENIR DES SERVICES DE HAUTE QUAlITE EN 
OCEANOGRAPHIE ET EN METEOROlOGIE BASES SUR LA 
SCIENCE. SERVICES ESSENTIELS POUR LA SECURITE ET LA 
SURETE DU PUBLIC. 

Taus les services fondes sur la recherche scienlifique 
fournis par Ie gouvernement doivent etre evalues selon des 
cr~eres appropries a I'activile scienlifique pour que les Canadiens 
soient bien servis. Oes comparaisons internationales sont reeam
mandees. De la meme fa90n, en regard du role importanl que 
joue Ie gouvernement en effectuant des recherches scientifiques 
pour Ie bien commun, loules les activ~es de recherches 
gouvernemenlales devraienl eire evaluees par des pairs 
scienlifiques de reputalion inlernalionale. La SCMO insisle 
qu'elle ne desire pas attirer une attenlion particuliere sur les 
actiwes meleorologiques el oceanographiques executees au sein 
du gouvernement. Le besoin d'une evalualion periodique des 
act~es gouvernement.ales s'applique a loules les activiles 
gouvernemenlales, dans loules les disciplines. II faul egalemenl 
souligner que pour eire credibles et e!ficaces, les evaluations de 
recherches doivent etre executees par des pairs scientifiques de 
reputalion inlernationale. 

RECOMMANDATION 6: LA SCMe RECOMMANDE QUE Taus LES 
SERVICES REPOSANT SUR LA SCIENCE FOURNIS PAR LE 
GOUVERNEMENT SOIENT EVALUES EN LES COMPARANT A DES 
SERVICES SEMBLABLES DANS D'AUTRES PAYS ET QUE TOUTES 
LES ACTIVITES DE RECHERCHE INTERNES SOIENT EGALEMENT 
SUJETTES A UNE EVALUATION PERIODIQUE PAR DES PAIRS 
SCIENTIFIQUES DE REPUTATION INTERNATIONAlE. 

Le monde des afTaires 

Le secteur prive en meteorologie et d'oceanographie est 
plutol restreint au Canada. Le gouvemement a, a quelques 
reprises, fait des efforts pour encourager ce secteur. On retrouve 
quelques bons exemples de cooperalion au des developpements 
gouvernementaux ant ete mis en marche au plan intemational 
avec succes par des compagnies canadiennes. Les efforts pour 
construire un secteur prive fort n'ont pas connu autant de succes 
qu'ils auraient da a cause de pol~iques gouvernemenlales 
concernant Ie recouvremenl des coals eI la preslalion de 
services. II y aurait plus d'occasions pour une activite du secteur 
prive, particulierement dans I'exportalion de services 
meteorologiques et oceanographiques de haut calibre, si les 
ministeres fournissaient au secteur prive des donnees et des 
services a un prix mains eleve et s'ils encourageaienl Ires 101 Ie 
developpement ella mise en marche de ces services par la 
consu~alion et Ie Iransfert technologkjue. Detemniner Ie coOt 
approprie des produits gouvernementaux pour Ie secteur prive esl 
chose complexe, mais la question doit etre resolue a la 
satisfaction des conlribuables et du secteur prive. 

RECOMMANDATION 7: LA SCMO RECOMMNDE QUE LE 
GOUVERNEMENT FEDERAL AOOPTE UNE POUTIQUE QUI 
ENCOURAGE LE DEVELOPPEMENT DE COMPAGNIES PRIVEES 
AXEES SUR LA TRANSFORMATION ET L'AMELIORATION DES 
PRODUITS METEOROLOGIQUES ET OCEANOGRAPHIQUES. 
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II, LA COOPERATION INTERNATIONALE 

Le Canada a besoin d'une strategie plus concertee afin de 
lirer profit des occasions de recherche scientifique au plan 
international, en particulier, en maliere de changements globaux 
Le Canada do~ participer aces activites inlemationales afin de 
maximiser ses benefices, et pour inflUencer les politiques 
multilaterales et nationales portant sur les questions de change
ment environnemental global qui Iranscendent les frontieres et les 
organisations nationales. 

Le Canada a ele reconnu pour les conlributions 
individuelles de plusieurs scientifiques, mais les membres de la 
SCMO rapportenl que, de plus en plus, la communaute 
internalionale voit Ie Canada faillir a la lache en maliere de 
science internationale en general, et sur la question du 
changement global en particulier. Le Conseil national de 
recherches, qui coordonnail les activ~es .scientifiques 
internationales non-gouvernementales, se retire de ce champ 
d'activite au fur el a mesure que les coOts augmentent et que les 
politiques eldgenl que les budgels visent des objectifs de 
developpements induslriels. 

II n'y a pas de mecanisme e!ficace, ni d'agence federale 
de coordination des pol~iques scienlifiques, pour reconnaitre les 
besoins d'accroitre Ie financement des engagements nationaux 
envers des organisations au des programmes essentiels 
internationaux. 

RECOMMANDATION 8: LA SCMO RECOMMANDE QUE, DANS LE 
CONTEXTE D'UN PROGRAMtoI1E DE SCIENCE-POUR-UN
DEVElOPPEMENT-DURABlE, DES MECANISMES FEDERAUX 
SOIENT ETABLIS POUR COORDONNER ET FINANCER LA 
PARTICIPATION CANADIENNE A LA RECHERCHE SCIENTIFIQUE 
INTERNATIONALE SUR LE CHANGEMENT GLOBAL. 

III, LES RESSOURCES HUMAINES 

Les ressources humaines canadiennes en sciences et 
lechnologie sont menacees. La SCMO s'inqui"le de ce que les 
inscriptions de jeunes canadiens en science dans les universites 
diminuent, du moins par rapport aux autres domaines d'etudes. 
Les laboratoires canadiens sont aujourd'hui notoires pour Ie 
vieillissemenl de ses scienlifiques. On peut 'facilemenl predire que 
Ie Canada va connaitre une penurie de scientifiques au fur eI a 
mesure que cette population va se relirer dans les cinq a quinze 
ans prochains. On peul presumer que des mecanismes de 
marche vont faire repartir Ie fiol d'eludianls univers~aires vers les 
domaines scientifiques. Toutefois, il sera~ dans I'interel a long 
temne du pays de slimuler Ie fiat d'eludiants en sciences dans les 
univers~es, et particulierement les femmes, afin d'anticiper Ie 
besoin. Sinon Ie gouvernemenl devra peut-etre envisager d'autres 
fa90ns de com bier Ie vide, par exemple, en rappelanl au Iravail 
les scienlifiques retrailes au en etablissant des politiques 
d'immigration preferentielles. 

Avec sepl milliards de dollars federaux investis en science 
eI lechnologie, il esl elonnant de voir com bien peu parmi ceux qUi 
adminislrent I'investissemenl de ces fonds ant une experience 
scientifique de premiere main eI particulierement en recherche. 
Ceci est particulieremenl vrai aux posies les plus eleves de la 
fonction publique federale. 

1 , 



RECOMMANOATION 9: LA SCMO RECOMMANDE QUE LE 
GOUVERNEMENT DEVELOPPE ET PUBLIE UNE PERSPECTIVE 
NATIONALE EN MATIERE DE RESSOURCES HUMAINES EN 
SCIENCE AFIN DE FACILITER L'ARRlvEE ET LE DEPART DE 
SCIENTIFIQUES, DE TECHNICIENS ET D'ADMINISTRATEURS 
SCIENTIFIQUES SUR LE MARCHE DU TRAVAIl. 

RECOMMANDATION GENERALE 

Le Canada a besoin d'une voix plus forte en faveur de la 
science. Le Conseil consultatif national en matiere de science et 
de technologie, dont les membres beneficiaient de nominations 
politiques, n'a jouit que de peu de visibil~e et de credibilite aupres 
de la communaute scientifique. Pour quelque raison que ce soit, 
la Societe royale du Canada n'a que rarement pu jouer ce rOle. 
Industrie Canada vient de fermer Ie bureau du Chef scientifique. 
Depuis I'abolition du Conseil des sciences, la science canadienne 
n'a plus de forum politique efficace pour examiner la r61e de la 
science au niveau national. 

Le Canada devra~ se doter d'un organisme compose de 
scientifiques de reputation intemationale vers qui Ie 
gouvernement federal pourrait se tourner pour des avis 
independants en matiere de science et technologie. Cet 
organisme devrait compter un personnel de soutien de merne 
que des chercheurs et des ecrivains. Parmi les taches a executer 
pourraient se trouver celles de faire rapport periodiquernent au 
parlement federal sur I'etat de la science au Canada, de voir a 
I'evaluation des organismes de recherches gouvernementaux par 
des pairs, d'agir en tant qu'organisme canadien membre des 
organisations scientifiques internationales, de faire des etudes, et 
de preparer des rapports speciaux sur des sujets au la science 
joue un r61e cle. 

RECOMMANOATION 10: LA SCMO RECOMMANDE QUE LE 
GOUVERNEMENT CONSIDERE L'ETABLISSEMENT D'UN 
NOUVEAU CONSE1L DES SCIENCES OU PRENNE DES MESURES 
POUR OOTER LE CANADA D'UNE ACADEMIE DES SCIENCES 
PLUS FORTE. 

ICA Archival Survey for 
Climate History 

Because of the uncertainty among meteorological 
experts as to the consequences of climate change, and even 
as to whether the climate is changing, it has become obvious 
that it is necessary to make a careful and detailed study of 
meteorological data from the past. 

Unfortunately for most areas of the world, 
meteorolog ical records are only kept from about 1850 
onwards. A considerably longer period than the last 150 
years for which we have detailed meteorological data needs 
to be studied to account for the normal fluctuations and 
periodicity in the climate. In February 1990, therefore, 
representatives of Unesco, the World Meteorological 
Association, the International Council of Scientific unions and 
the International Council on Archives met in Paris to plan a 
European Test Project for an Archival Survey for Climate 
History. The pilot project was the first systematic attempt to 
use the services and expertise of professional archivists in the 
realm of exact sciences. Archivists are the only professionals 
familiar with and able to locate rapidly all recorded 
information pertaining to climate which is contained in historic 
archives and to treat these sources objectively and critically, 
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identifying and eliminating all suspect information and able to 
develop a methodology for more extensive research. 
Archivists can be seen to have no thesis to defend in the 
debate on climate change and this adds an impartiality to 
their research. Some work had already been done with 
climatologists noting annotations in private journals, 
descriptive weather reports and notes of para-meteorological 
phenomena, such as frozen rivers, in carrying out surveys. 
Such studies, however, had not been exhaustive or 
systematic. 

The test project was designed to determine the 
feasibility of obtaining data contained in public and private 
archives; to evaluate the benefit of that data for the 
climatological community and, if beneficial, to consider 
expanding the project to include a study of archives 
throughout the world. The events to research were defined by 
the WMO. At the beginning many were of the opinion that the 
information obtained would be sketchy and of little value. It 
was decided to carry out research at various European points 
to compare the results of different sources, control the 
accuracy of the sources on the one hand and, on the other, 
provide information to fill gaps in knowledge. The project 
involved archivists, or others acting for them, in six European 
archives in Arras, Lancashire, Lubeck, Lucca, Milano and 
Ulm, systematically studying documents to identify all in the 
period 1725 to 1775 which contained both direct and indirect 
climatological data. They also identified records containing 
serial data for the period 1680 to 1880. 

Two report forms were developed to facilitate the work. 
One was for point and occasional data for the period 1725 to 
1775 and the other for data series. A form was completed for 
each document studied. It noted the document reference, its 
type and date, meteorological and hydrological events 
recorded, the date of events and the latitude, longitude and 
altitude of the place where the event occurred. 

The inter-disciplinary working group set up to control 
the project had representatives from Unesco, ICSU, WMO 
and the ICA. It met again in April 1991 in Paris to review the 
pilot project. Data had been obtained from a wide variety of 
documents including family papers, municipal, legal and 
ecclesiastical records and newspapers. The results from 
Arras, Lancashire and Ulm showed clearly that family and 
estate papers, including correspondence and diaries, were a 
particularly rich source of climatological data. After 
examining the records of the six centres, it was decided to 
undertake a restricted test on two years i.e. 1740 and 1784. 
The year 1740 was, in principle, a year rich in information 
because of the severe winter climate throughout all of Europe, 
whilst 1784 was considered a moderate and uneventful year. 
It was considered that precise accounts for those years would 
allow the test evaluations to be based on a coherent group of 
data. For the serial data, photocopies of examples of 
documents were supplied with the report forms. In principle 
al l data could be of scientific interest. Therefore in the search 
for point data the casual mention of, for example, dates of 
harvesting, rises in water levels, dates of fru it picking and 
sowing and human or animal mortality were not neglected. 
WMO, Unesco and ICSU organised the scientific evaluation 
of the data collected . 



Evaluations were prepared for Unesco by M. Petrt
Renauld of the Climatology and Hydrology Laboratory at 
Villeneuve d'Ascq and by W. Witte of the Federal Office of 
Water Sciences at Koblenz. Professor Pfister of the 
University of Bern prepared an evaluation for WMO and Ken 
Davidson of the National Climatic Data Center in the USA 
prepared an evaluation for ICSU. 

All of the scientific evaluations emphasised the worth 
of the Project and its potential for completing data sets. They 
underlined the value of a global approach to serial 
measurements and the need for a sufficiently large grid to 
enable observations from different neighboring locations to be 
used. Obviously it was stressed that high density serial data 
were of most value. Ideally the data should be measured and 
consist of a time series of one year or longer to be valuable 
for global change studies. The most important variables for 
these studies and base-line data sets are temperature and 
precipitation. All agreed that the value of the Project for 
developing climatic base-line data sets was enormous. 

The evaluators distinguished between two types of 
research for which the project would be useful, i.e. global 
change stUdies and climate reconstruction. Great benefit 
could be derived from ii if it could provide data particularly for 
South and Central America, Central Asia and Africa, where 
known data were sparse. At this stage they also noted that 
the forms used in presenting retrieved archival data needed 
some improvement and that digitisation of data was 
important. They also observed that subjective data were not 
valuable for scientific purposes. For their part the archivists 
concerned observed how labour-intensive the exercise had 
been and stressed that if the project were to be widened, the 
methodology needed to be developed to ensure that original 
historical documents should be consulted only once. 
Similarly they stressed that training in data retrieval would be 
an important element for participants. 

During 1992 more work was undertaken to refine the 
report forms and in March 1993 work began on a Project 
Document for a global program on a phased basis. 

In the past many efforts have been made to extend the 
historical t ime series of data, but these have mainly centred 
on that being held within the meteorological services of 
various countries. The global project will co-ordinate through 
agencies and various local , regional and national archives the 
retrieval and digitisation of climate data sufficient to enhance 
the current global record of climate. At present ICSU World 
Data Centres and the World Meteorological Organisation are 
defining a global grid , a time frame and various parameters 
required for the project. The ICA and Unesco will co-ordinate 
within the various countries to acquire the data and provide 
each country with copies of the global and regional data sets 
being established. Phase I will be concentrated on Latin 
America where there are severe gaps both in temporal and 
spatial coverage. Work is scheduled to begin in Mexico, 
Brazil, Cuba and Ecuador during the latter part of 1994. Four 
members of the European Test Project will each visit one of 
those countries to share their experience with their Latin 
American colleagues about methodology and training and to 
agree a budget and timetable. It is intended that in each case 
the data collected after 6 months operation of the project will 
be evaluated by climatological colleagues. 
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During the pilot phase of the project it was determined 
that significant amounts of data exist in the national and local 
archives for many of these areas and that if retrieved would 

. greatly benefit the scientific global change research 
community by assisting in filling in both the temporal and 
spatial time series. This Latin American phase will provide 
concrete benefits to meteorologists and climatologists. 

At the conclusion of the project, the global baseline 
database will be nearly serially complete. It is not anticipated 
that all gaps will be filled , but the Pilot Project determined that 
enormous amounts of data are held in standard archives of 
various countries of which the meteorological services are 
unaware. It is intended that the data set that results will be 
provided to all research scientists and to the countries 
participating in the project. This will enable scientists world
wide to utilise a consistent high quality controlled data set for 
their studies. Much of the uncertainty surround ing the current 
climate change situation may then be eliminated from the 
various research stUdies. -

For specified countries as each phase is implemented 
the project will identify archives in public repositories which 
contain data for the study of climate relating to specific places 
chosen in the grid plan. ICA will identify from the grid 
supplied by ICSU World Data Centres those repositories likely 
to have relevant documents. Prioritised initial target lists of 
repositories will then be chosen by the Project Committee. 
For each place selected and for each document or series of 
documents which contain data, a completed standard report 
form will be produced by the participating archival repository. 
Each form will note the nature of the data contained, the 
dates covered, the area to which it relates, the location and 
reference number of the document concerned . Copies of 
completed pro-formas will then be supplied to WDCs and 
WMO for evaluation by WDC meteorologists and climate 
historians. The latter will list by repository those documents 
or series identified in the pro-formas, of which they require 
copies to be supplied. Copies of the selected original 
documents will then be forwarded either as photocopies or 
microfilm, to WDCs and WMO for the data contained in them 
to be digitised and incorporated into existing climate data 
sets. In other cases, where appropriate, the data will be 
digitised at source directly by local labour without the need for 
copies. It will be for the Project Committee to determine the 
order of priorities and the setting of targets. 

It would be possible to extend the study in order to 
gather other data. So far it has been determined that data 
will be collected on temperature, snow depth, wind regime, 
precipitation, water VOlume, ice thickness, first and last killing 
frosts and atmospheric pressure and depression. It would be 
possible either to extend this list or to develop other reporting 
forms which could be completed by archivists at the same 
time to gather data for oceanographers with whom initial 
contacts have been made. 

Co-operation between the scientific and archival 
communities in this project is a new phenomenon. It brings 
together very different skills and experiences in an exciting 
partnership. The Test Project has already demonstrated how 
productive that co-operation can be and Phase I of the global 
project will bring solid benefit to the scientific community. 

Ken Hall, Project Director 



NEWS I NOUVELLES 

Are Canadians prepared 
when storms hit? 

Peter Calamai 
published in The Ottawa Citizen (June 18, 1994) 

The warning was unequivocal: "There is no question 
there is a resource crisis within AES, and particularly within 
the Weather Services Program. Translated from 
bureaucratese, those words mean that you and your property 
aren't being protected from severe weather as much as 
Canada's weather experts believe desirable. 

The warning is contained in an internal audit of the 
Atmospheric Environment Service (AES), the biggest 
component of the federa l Environment Department and what 
used to be called the Canadian Meteorological Service. The 
audit was published in January 1993, but only recently made 
available to The Canadian Press under the Access to 
Information Act. Because the audit was based, in part, on 
information from 1991, some Environment Department 
officials have deprecated its bleak view as dated. In fact, in 
the most critical area, the status today is even bleaker than 
the 1992 audit. 

That issue is the provision of a network of radar 
stations that can spot developing storms earlier, known as 
Doppler radar. Doppler radar is considered essential by 
meteorologists for timely warning of severe weather, like 
tornadoes and blizzards, and for the most accurate aviation 
forecasting. The continental United States will be covered by 
a network of Doppler radars by the end of this decade. Once, 
the Atmospheric Environment Service had similar plans for 
Canada, with a proposed network of 20 stations costing more 
than $33 million. By the 1993 audit, AES still planned a first 
phase of eight new Doppler radars and five conversions of 
existing radars by 1999. 

Today, the plans have been scaled back to three new 
Doppler radars and two upgrades, already completed. The 
"savings from the original plan are, according to the official 
department estimates, $14.5 million. But consider. The 
biggest category of insurance claim from the tornado that hit 
Edmonton in 1987, killing 25 and causing more than $300 
mill ion in damage, was for vehicles battered by hailstones 
and debris. How much would have been saved by a warning 
broadcast 10 minutes sooner, enough time to move vehicles 
under shelter? Maybe $14.5 million? 

The root problem is that weather observation over 
such a huge country as Canada costs a bundle because it's 
still labor-intensive and a large number of collection points are 
necessary. But the Environment Department raised public 
expectations with the Green Plan. To finance sexy new 
environmental protection projects within a shrinking budget, 
the Environment Department's brass keeps nibbling away at 
the biggest budget, the modernization program to improve 
meteorological warnings. 
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The weather services have been struggling to maintain 
the costly observation and forecasting network pushing ahead 
with automation to cut labor costs, squeezing more 
information from existing radar observations to compensate 
for the cuts to the Doppler network, plugging a Prairie gap in 
the upper-air sounding network. They've also taken on new 
jobs, such as the twice-daily production of a UV index, with a 
spin-off for a Saskatoon firm that developed the key piece of 
instrumentation. And they're looking for partnerships with 
private forecasters or specialized forecasting that would 
generate revenues, like predicting when the SkyDome will 
have to be closed. But few are satisfied. "There's no question 
that weather warnings are an important issue that we need to 
address more than we are at the present time, says Gordon 
McBean, the assistant deputy minister who heads AES. 

To end on an encouraging note: AES has long had 
some of the world's most outstanding scientists and 
administrators. One of McBean's predecessors, Jim Bruce, is 
being given the highest honor of the World Meteorological 
Organization for his contributions to international work on 
climate change. And two AES scientists in Toronto are being 
honored for their work on ozone 

(Peter Calamai is editorial page editor of the Citizen) 

Handy radio can supply latest 
weather forecast 

Peter Calamai 
published in The Ottawa Citizen (June 18, 1994) 

Once again , everyone is talking about the weather. For 
a change, however, someone is doing something about it. It's 
not enough, of course, and problems inevitably loom 
elsewhere but there is actually a weather success story 
featuring innovative Canadian science and technology that 
might well save your life and protect your property. 

The success is the country's weather radio network 
which transm its comprehensive forecasts, bulletins and 
advisories 24 hours a day, seven days a week year round. 
More than 90 per cent of Canadians already can tune into this 
information for free anytime, if they have a special receiver 
which now costs $30 at Radio Shack. It could be even 
cheaper. Adding weather receiving capability to a radio during 
manufacture reqUires a 50-cent circuit board . 

How many travellers would have avoided the "Storm of 
the Century" in March 1993 if their car radios had received the 
weather advisories? Specially equipped radio weather 
receivers for $40, in fact, turn themselves on only for severe 
weather warnings, altered by a tone. 

Yet surveys indicate only a quarter of Canadians even 
know the service exists and far fewer make use of it, perhaps 
no more than one in 12. This ignorance is hardly the fault of 



Canada's weather experts, the Atmospheric Environment 
Service, which has significantly expanded coverage by the 
weather radio network despite recession constraints. The 
federal service has also introduced world-leading technology 
capable of transmitting text through a special receiver to 
individual computers or printers, about the weather or other 
hazards if necessary. These Weathercopy receivers, designed 
and built in Montreal by Dataradio, are bought by public 
utilities, fire and police services, sports facilities and 
transportation companies. Canada's weather radio technology 
and coverage are the envy of the United States, where Vice
President AI Gore this March announced a crash program to 
match our status. 

One goal of the U.S.A. program is developing an 
automatic weather warning system transmitted via cable 
television . The system would send a severe weather warning 
that "crawled" across the bottom of the screen on all cable 
channels, not just the weather channel. In Canada, we've 
already developed that TV technology but broadcasters, cable 
operators and a pussy-footing CRTC have been stalling 
introduction of th is potential life-saving service. 

An audit of the severe weather preparedness of 
Environment Canada, completed in January 1993 but only 
made public this month after an access-to-information 
request, reports that CRTC officials rebuffed approaches 
about cable TV weather warnings a decade ago, fearful of 
industry opposition to "any further conditions of licensing." 
The further condition being opposed by the industry is an 
obligation to carry automated warnings about dangers like the 
1985 tornadoes, which killed 12 in Barrie and did $100 million 
damage, or the tornado that hit Edmonton in 1987, killing 25 
and causing more than $300 million in damage. "While the 
industry acknowledges privately that there is a moral 
obligation to help disseminate warnings, it is unwilling to have 
that codified," reports the January 1993 audit The stalling 
over cable TV is only one area where Canada has been slow 
to capitalize on its life-saving technological lead. In the United 
States, for example, a push is on to install weather radios in 
public gathering places like schools, community halls, 
shopping malls and highway service centres. In Canada, 
according to the internal audit and weather officials, such 
comprehensive coverage isn't being discussed, even though 
our print-out weather broadcasts are ideally suited to large
scale electronic displays. 

At best, the Atmosphere Environment Service is 
hoping to mount a single demonstration of such public 
warning systems this year in Les Terraces de Chaudire, a 
federal government office complex in Hull. What's most 
irksome about the slow introduction of weather radio is that 
it's all so cheap. An automated transmitter costs roughly 
$40,000 to install and next-to-nothing to operate and Sony 
now markets an AM-FM radio for $60 that also includes the 
weather frequencies. The content (the warnings, advisories 
and bulletins) is what the weather service already exists to 
provide. 

(Peter Calamai is editorial page editor of the Citizen) 
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The Atmosphere-Ocean System 
In response to our correspondence with Gordon and 

Breach (c.f. Bulletin, 22, 3, p.9) on the duplication of titles 
with their new journal "The Atmosphere-Ocean System", the 
publisher has responded advising that they will change their 
title to one which is not similar to our Journal. They have 
indicated they will keep us advised. 

The Business Office and this office have prepared a 
draft of a new Renewal Notice for approval by the CMOS 
Executive. The new notice will feature the new Business 
Office address, E-mail addresses and a number ot other 
items. One of the most important changes will be the option 
of payment of membership fees and subscriptions by Visa 
and Mastercharge. Application for these services is being 
made now. 

The office is still receiving many requests for 
information on meteorology and oceanography from schools, 
libraries and students. Unfortunately, CMOS has to rely on 
outside sources for this intormation and all of it is very 
sketchy and outdated . Can anyone help us out? 

Neil J. Campbell, Executive Director 

ATMOSPHERE·OCEAN 

Volume 32 No.3, Sept. 1994 
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CONFERENCES 

Call for Papers 
CMOS Twenty-Ninth Annual Congress 

The 29th Annual Congress of the Canadian Meteoro
logical and Oceanographic Society, will be held at Okanagan 
University College, Kelowna, British Columbia, Canada from 
May 29 to June 2, 1995. The Canadian Society of 
Agrometeorology (CSAM) and the Panel on Energy Research 
and Development (PERD) Currents Committee are planning 
to hold their meetings/workshops concurrently with this 
CMOS Congress. 

Oral and poster papers, and commercial exhibits on 
the theme are invited, as well as in all areas of meteorology, 
oceanography and limnology. The Congress theme is: 
Environmental Services: Clients, Innovation and 
Commercialization. Other topics of special interest include: 
Air Quality Atmospheric and Oceanic Processes in the Arctic 
Climate and Climate Change Physical and Chemical 
Processes in Lakes 

Abstracts of papers must be received by Dr. W. Hsieh, 
Chairman of the Scientific Program Committee by 31 
January, 1995. Authors are strongly urged to submit abstracts 
electronically by email. Guidelines for sending an electronic 
abstract can be obtained automatically by sending a (blank) 
email message to cmos_form@ocgy.ubc.ca or by anonymous 
ftp to ogopogo.ocgy.ubc.ca, directory Icmoslabstracts, file 
"form". If email is not available, please contact W. Hsieh for 
information on submitting abstracts by other means. 

List of sessions: 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10 
11 . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21 . 
22. 
23. 
24. 
25. 
26. 
27. 

Air quality 
Atm. Chemistry 
Atm. Data Assimilation 
Atm. modelling 
Middle Atm. 
Atm. Dynamics 
Atm. waves 
Cloud & precipitation physics 
Boundary layer meteorology 
Radar meteorology 
Aviation meteorology 
Weather forecasting 
Client and commercial services 
CSAM/ agricultural & forest met. 
Hydrology 
Climate & paleoclimate 
Interannual variability 
Geophysical fluid dynamics 
Remote Sensing 
Fisheries & biological oceanogr. 
Chemical oceanogr. & limnology 
Ocean waves 
Ocean circulation 
Coastal ocean & inland waters 
Seamounts & hydrothermal vents 
Sea ice & Arctic Studies 
WOCE 

23 

28. JGOFS 
29. OPEN 
30. PERD 
31 . Other 

For further information on the scientific program, 
contact: Dr. William Hsieh Chairman, Scientific Program 
Committee Dept. of Oceanography, Univ. of British Columbia, 
6270 University BoUlevard, Vancouver, B.C., Canada V6T 
1Z4 Tel (604) 822-2821; fax: (604) 822-6091 ; internet: 
cmos@ocgy.ubc.ca 

For further information on registration, accommodation 
and commercial exhibits, contact: Mr. AI Wallace Chairman, 
Local Arrangements Committee Atmospheric Environment 
Service 3140 College Way, Kelowna, B.C., Canada V1V 1V9 
Tel: (604) 491-1510; fax: (604) 491-1506; internet: wallacea@ 
aesvan. dots. doe. ca 

Invitation a presenter des 
communications vingt-neuvieme 

congresannuel de la SCMO 

Le 29 Congn;s de la Societe canadienne de meteoro
logie et d'oceanographie se tiendra au Okanagan University 
Colleg e, Kelowna, Colombie Britannique, du 29 mai au 2 juin 
1995. La Societe canadienne d'agrometeorologie (CSAM) et 
Ie Comite sur les courants du Groupe interministeriel de 
recherche et d'exploitations energetiques (GRDE) se propo
sent de ten;r leurs reunions ateliers de travail en merne temps 
que Ie Congres de la SCMO. 

Les presentations orales et ecrites ainsi que les 
expositions commerciales sur les themes proposes sont les 
bienvenues tout autant que dans tous les domaines de la 
meteorologie, de I'oceanographie et de la limnologie. Le 
theme du Congres: Les services environnementaux: Clients, 
Innovation et Commercialisation. Parmi les domaines 
d'interets speciaux iI y a aussi : la qualite de I'air, les 
processus atmospheriques et oceanographiques de l'Arctique, 
Ie climat et Ie changement climatique, et les processus 
physiques et chimiques dans les lacs. Les resumes des 
presentations doivent parvenir au president du Comite du 
programme scientifique, W.Hsieh, avant Ie 31 janvier 1995. 
On prie les auteurs de soumettre leur resume par courrier 
electronique. Les directives pour transmettre un resume 
electronique peuvent etre obtenues automatiquement en 
envoyant un message (blanc) electronique . a 
cmos_form@ocgy.ubc.ca ou par protocole de transfert de 
fichier anonyme a ogopogo.ocgy.ubc.ca, repertOire cmos 
abstracts, fichier "form". Si vous ne pouvez utiliser Ie courrier 
electronique, W .Hsieh vous donnera les renseignements 
necessaires a soumetlre votre presentation d'une autre 
fal'on. 



Liste des sessions: 

1. Air quality 
1 Qualite de I'air 
2 Chimie de I'atmosphere 
3 Assimilation des donnees atmospheriques 
4 Modelisation de I'atmosphere 
3 AtmospMre moyenne 
6 Dynamique de I'atmosphere 
7 Ondes atmospheriques 
8 Physique des nuages et des precipitations 
9 Meteorologie de la couche limite 
10 Meteorologie radar 
11 Meteorologie aeronautique 
12 Prevision meteorologique 
13 Services aux clients et commerciaux 
14 CSAM Meteorologie agricole et foresMre 
15 Hydrologie 
16. Climat et paleoclimat 
17 Variabilite interannuelle 
18 Dynamique geophysique des flu ides 
19 HIMetection 
20 Oceanographie biologique et des peches 
21 Oceanographie chimique et limnologie 
22 Vagues oceaniques 
23 Circulation oceanique 
24 Ocean cotier et eaux interieures 
25 Monts sous-marins et cheminses hydrothermales 
26 Glaces de mer et Etudes de l'Arctique 
27WOCE 
28 JGOFS 
29 OPEN 
30 GRDE 
31 Autres 

Pour plus de renseignements sur Ie programme 
scientifique, veuillez contacter : Dr William Hsieh, President, 
Comite du programme scientifique, Department of Oceano
graphy, University of British Columbia, 6270 University Boule
vard, Vancouver, B.C. Canada V6T 1Z4. Tel. : (604) 822-
2821 Fax: (604) 822-6091 internet:cmos@ocgy, ubc,ca 

Pour d'autres informations sur I'inscription, les ame
nagements et les expositions commerciales, veuillez 
contacter: M. AI Wallace, President du Comite Des arrange
ments locaux Service de I'environnement atmospherique, 
3140 College Way, Kelowna, B.C. Canada V1V 1V9. Tel.: 
(604) 491-1510 Fax: (604) 491-1506. Internet: wallacea 
@acsvan.dots.doe.ca 
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Annual Meeting of CMOS Hydrology 
Special Interest Group (HYSIG) 
HYSIG held its annual general meeting at 8:00 p.m., 

Tuesday May 31 in Rm. 232, Morisset Building, Ottawa 
University Centre as part of the Annual CMOS Congress 
activities. The meeting was chaired by Terry Krauss, Vice
Chair of HYSIG. Due partly to at least two other conflicting 
meetings and a busy conference schedule, the meeting was 
attended by only three people (Jim Bruce, Gary Schaefer, and 
Terry Krauss). 

In spite of the small attendance, several HYSIG issues were 
discussed. 

a. Re-engineering of the water monitoring program within 
Environment Canada: The new regional structure with in 
Environment Canada has incorporated the water 
quantity measurement program and atmospheric 
monitoring program in order to provide more 
interpretative science to the public. New challenges will 
be faced by the regions to maintain the monitoring 
programs in the face of shrinking federal and provincial 
budgets. The concerns to HYSIG are that most 
engineers and scientists of hydrology do not associate 
with CMOS, and that tight budgets could result in further 
losses of climatic and hydrometric observing stations. 

b. Environment Canada in Ottawa has transferred the old 
Associate Committee on Hydrology (ACH) Secretariat to 
the National Hydrology Research Institute (NHRI) in 
Saskatoon. Notices have been sent out ind icating that: i. 
The Canadian National Committee responsibilities and 
Secretariat for the UNESCO International Hydrological 
Program (IHP) have been transferred to the NHRI and' 
ii. The Canadian Geophysical Union (CGU) Section o~ 
Hydrology will take over responsibilities for the Canadian 
National Committee (CNC) for IAHS and Secretariat 
services for the Committee will also be provided by the 
NHRI in Saskatoon. 

c. It was noted that CMOS members have been invited to 
become affiliated members of the CGU. The CGU 
Hydrology Section will co-host a Global Energy and 
Water Cycle Experiment (GEWEX) International 
Workshop on Cold-Season/Region Hydrometeorology at 
next year's CGU Annual General Meeting, May 22-26, 
1995 at the Banff Centre, in Banff, Alberta. The new 
CMOS executive will be asked if they wish to be a co
sponsor of the workshop. 

d. It was decided to continue using the CMOS Bulletin to 
communicate the activities and issues of HYSIG to the 
general membership, therefore, the HYSIG 
NEWSLETTER would be abandoned. 

e. The officers of the HYSIG would remain as follows: Rick 
Law10rd Chairperson Terry Krauss Vice-Chairperson 
Ron Hopkinson Communicating Secretary Jim Bruce 
Councillor-at-Iarge (Ottawa) 



Action: HYSIG should try one more time to interest 
hydrologists in CMOS/HYSIG. The organizing committee for 
next year's Annual Congress in Kelowna will be asked to 
organize a special session on Hydrological and Climate Data 
and Information Services. It is hoped that the new 
organization within Environment Canada can foster new 
interest in applied services within HYSIG. 

The meeting was adjourned shortly after 9:00 p.m. 

For further information regarding this meeting, contact Dr. 
Terry Krauss, National Hydrology Research Centre, 
Saskatoon, SK, S7N 3H5 Tel: (306) 975-4215, Fax: (306) 
975-5143, e-mail: krausst@nhrisv.nhrc.sk.doe.ca 

Posit ions in Atmospheric 
Chemical Modelling 

Applicants are invited to apply for Postdoctoral and 
research positions in 3-D chemical modelling at York Univer
sity in the Department of Earth and Atmospheric Science and 
the Centre for Atmospheric Chemistry. The positions will 
involve development and use of 3-D chemical transport 
models for studying the interaction between chemistry and 
dynamics in the troposphere and stratosphere. A Ph.D. , 
experience with computer models and a working knowledge 
of FORTRAN and UNIX are required. 

The group at York is part of a Canadian Universityl 
Atmospheric Environment Service collaboration to bui ld a 
Midd le Atmosphere General Circulation Model with interactive 
chemistry (P.1. Prof. Ted Shepherd, University of Toronto). 
Part of the York group is responsible for the development of 
efficient chemical codes capable of use with both short term 
investigations of polar heterogeneous chemistry and climate 
runs. A Postdoctoral position is currently funded with salary 
in the range of $30-32K Can. 

Tropospheric projects include studies of the impact of 
halogen chemistry in the troposphere, the effects of subsonic 
aviation on tropospheric and lower stratospheric ozone, 
calculation of the distribution of CO and ozone in the 
troposphere and the data assimilation of satellite CO data in 
3-D Chemical Transport Models. The latter 2 projects are in 
support of the MOPITI experiment (P.1. Prof. Jim Drummond, 
University of Toronto) to be flown on the AM-1 platform of 
EOS. These projects are under funding review with start 
dates nominally in November, 1994. 

Candidates should send their application with 
curriculum vitae and the names of 2 referees to Prof. John C. 
McConnell , Department of Earth and Atmospheric Science, 
4700 Keele St., North York, Ontario, M3J 1 P3, Canada (Tel: 
416-736-2100 ex 77709: FAX 416-736-5817: internet: jack@ 
nimbus.yorku.ca). In accordance with Canadian immigration 
requirements, this advertisement is directed to Canadian 
citizens and permanent residents. 

~ Meteorologicallnstrumenls 
YOUNG 

Sensors 
to Measure: 

. Wind Speed 

• Wind Direction 
• Peak Gusts 
• Temperature 
• Delta T 
• Dew Point 
• Relative Humidity 
• Precipitation 

Contact our Distributor: 
CAMPBELL SCIENTIFIC CANADA, ONTARIO Tel: (519) 354-7356 Fax: (519) 354- 1558 
CAMPBELL SCIENTIFIC CANADA, ALBERTA Tel: (403) 461-5158 Fax: (403) 450-2531 

R M Young Company, 2801 Aero Park Drive, Traverse City, MI 49684 U S.A 
Tel 616-946-3980 Fax 616-946-4772 
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1995 CMOS PRIZES AND AWARDS 

The Canadian Meteorological and Oceanographic Society's 
annual call for nominations for their Prizes and Awards 
Program is now under way. 

All members are encouraged to consider nominating 
individuals of the meteorological or oceanographic community 
who have made significant contributions to one or both of 
these fields. The awards program provides an important 
opportunity for scientists to recognize their peers. It also 
provides an opportunity for media recognition to be given to 
the sciences of oceanography and meteorology as well as to 
the Canadian scientists who are actively in the forefront of 
their fields. 

Each category has different and specific nomination criteria 
which must be met before any nomination can be considered. 
There is a deadline of Friday, January 27, 1995 for 
nominations to be received by the Secretary of the Prizes and 
Awards Committee. The award categories are (see 
attachment for further details): 

President's Prize 
Tully Medal in Oceanography 
Applied Meteorology 
Applied Oceanography 
Operational Meteorology 
Graduate Student 
Environmental Citation 
Media Weather Presentation. 

Nominations can be made to: 

Me David Phillips, Secretary 
CMOS Prizes and Awards Committee 
Atmospheric Environment Service 
700 - 1200 West 73rd Avenue 
Vancouver, B.C. V6P 6H9 

Telephone (604) 
Fax (604) 

664-9050 
664-9195 
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PRIX ET BOURSES DE LA SCMO 
POUR 1995 

Les nominations pour Ie programme de Prix et Bourses de la 
Societe canadienne de meteorologie et d'oceanographie sont 
maintenant acceptees. 

Tous les membres sont invites a proposer la candidature 
d'individus de la communaute meteorologique ou 
oceanographique ayant appote une contribution significative 
dans I'un ou les deux de ces domaines. Le programme de 
prix procure une excellente occasion aux scientifiques de 
reconnaitre Ie me rite de leurs pairs. Cela permet egalement 
aux sciences de I'oceanographie et de la meteorologie, ansi 
qu'aux scientifiques canadiens au premier rang de leur 
domaine d'expertise, d'etre cite par les media. 

Chaque categorie a des criteres specifiques et differents, 
lesquels doivent etre respectes, avant qu'une nomination soit 
consideree. La date limite pour la reception des nominations 
par Ie secretaire du Comite des prix et bourses, est vendredi 
Ie 27 janvier 1995. Les categories de prix sont (pour de plus 
amples informations consultez les pages ci-jo intes): 

Prix du President 
Medaille Tully en oceanographie 
Meteorologie appliquee 
Oceanographie appliquee 
Meteorologie operationnelle 
Etudiant gradue 
Citation environnementale 
Presentation meterologique dans les media. 

Les nominations peuvent etre adressees a: 

M. David Phillips 
Secretaire du Comite SCMO pour les prix et 
bourses 
Service de I'environnment atmospherique 
700 - 1200, ave 73 ouest 
Vancouver, B.C. V6P 6H9 

Telephone 
Fax 

(604) 
(604) 

664-9050 
·664-9195 



Prizes and Awards Criteria 

a) PRESIDENT'S PRIZE 

May be awarded each year to a member or members of 
CMOS for a recent paper, book or contribution of special 
merit in the field of either meteorology or oceanography. The 
paper or work: 

1. MUST have been accepted for publication in Atmosphere
Ocean or another refereed journal, or; 

2. MUST have been presented to the SOCiety membership at 
a national or local meeting. 

b) THE DR. ANDREW THOMSON PRIZE IN 
APPLIED METEOROLOGY 

May be awarded for an outstanding contribution in the field of 
applied meteorology. The nominee MUST be a member of 
the Society. --

c) GRADUATE STUDENT PRIZES 

May be awarded for contributions of special merit in 
meteorology andlor oceanography by graduate students. 

d) THE RUBE HORSTEIN PRIZE IN 
OPERATIONAL METEOROLOGY 

May be awarded to an individual for providing outstanding 
operational meteorological service in its broadest sense, but 
excluding the publication of research papers as a factor, 
unless that research is already incorporated as an aid in the 
day-by-day performance of operational duties. The work for 
which the prize is granted may be cumulative over a period of 
years or may be a single notable achievement. 

e) PRIZE IN APPLIED OCEANOGRAPHY 

May be awarded for a significant contribution to the 
application of oceanography in Canada. The nominee MUST 
be a member of the Society. --

f) THE J. P. TULLY MEDAL IN 
OCEANOGRAPHY 

May be awarded to a person whose scientific contributions 
have had a significant impact on Canadian Oceanography. 

g) ENVIRONMENTAL CITATIONS 

May be awarded to individuals or groups who have in the 
previous year, made some outstanding contribution in helping 
to alleviate pollution problems, in promoting environmental 
improvements, or in developing environmental ethics. 
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Criteres d'Eligibilite des 
Prix et Bourses 

a) PRIX DU PRESIDENT 

Peut etre decerne chaque annee a un au plusieurs membres 
de la SCMO pour une publication recente, un livre ou une 
contribution importante dans les domaines de la meteorologie 
et de I'oceanographie. L'article ou Ie travail: 

1. DOlT avoir ete accepte pour publication dans Atmosphere
Ocean ou une autre revue avec comite de lecture, ou; 

2. DOlT avoir ete presente aux membres de la Societe lors 
d'une assemblee nationale au locale. 

b) PRIX DR ANDREW THOMSON EN 
METEOROLOGIE APPLIQUEE 

Peut etre decerne pour 
meteorologie appliquee. 
membre de la Societe. 

une contribution remarquable en 
La personne nommee DOlT etre 

c) PRIX ETUDIANT(E) GRADUE(E) 

Peut etre decerne a un(e) etudiant(e) gradue(e) ayant apporte 
une contribution notable en meteorologie etlou en 
oceanographie. 

d) PRIX RUBE HORNSTEIN EN 
METEOROLOGIE OPERA TIONNELLE 

Peut etre decerne a une personne ayant procure un service 
exceptionnel dans son sens Ie plus large. Par contre la 
publication des articles de recherche sera excluse, a moins 
que cette recherche soit deja incorporee comme aide 
quotidienne dans Ie travail operationn;'!. Le travail pour lequel 
Ie prix est accorde peut etre cummulatif sur une periode de 
plusieurs annees, ou peut etre une seule contribution 
remarquable. 

e) PRIX EN OCEANOGRAPHIE APPLIQUEE 

Peut etre dtkerne pour une contribution significative en 
oceanographie appliquee au Canada. La personne nommee 
DOlT etre membre de la Societe. 

f) MEDAILLE J. P. TULLY EN 
OCEANOGRAPHIE 

Paut etre decerne a une personne dont les contributions 
scientifiques ont eu un impact significatif en oceanographie au 
Canada. 

g) CITATIONS ENVIRONNEMENTALES 

Peuvent etre decernees a des individus ou groupes ayant, 
dans I'annee precedente, apporte une contribution importante 
aux problemes de la pollution, en promouvant une meilleure 
qualite environnementale ou en developpant un code d'ethique 
environnemental. 



h) CITATION FOR OUTSTANDING RADIO 
AND TELEVISION WEATHER 
PRESENTATION 

Only Canadian weather products will be considered . Any 
regular on-going weather program series may be submitted · 
for consideration. Nominations can be made for high 
standard of performance over a period of time or the media 
outlet's response for a particular event. Normally submissions 
include audio tapes of three consecutive radio broadcasts or 
VHS recordings of three consecutive telecasts along with the 
date and time of the programs, the name of the presenter, 
station, city, etc. However written justification will also be 
accepted and reviewed as submitted. Nominations must be 
made by either Centres or individual members. Nominations 
will be judged on the quality of informative, educational value, 
appeal to the audiences, a high level of technical and 
professional presentation, etc. 

PLEASE NOTE 

1. The deadline for submission is rigidly observed due to 
other Committee deadlines and the high volume of copying 
required. Complete submissions must be in the hands of the 
Secretary by January 27, 1995. 

Allow sufficient t ime for mail or courier. If desired, the 
Secretary of the Prizes and Awards Committee has access to 
fax (604) 664-9195. 

2. Some prizes categories specify that a nominee must be a 
member of CMOS. Nominees in these categories who are not 
members of CMOS on the date which nominations close will 
be disqualified and their nomination submissions will not be 
considered . Membership status will be confirmed by phone 
through the office of the Executive Director of CMOS. 

3. Receipt of submissions by the Secretary will not be 
acknowledged unless requested . Acknowledgement when 
requested, will be by telephone. 

4. The current title, full address and phone number of the 
nominee must accompany the submission. 

5. Nominees from previous years, who have not received . 
awards may be renominated . All criteria provided above 
apply to renominations. All renominations must be complete 
with justification since nomination material is not retained 
from year to year. 
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h) CITATION POUR L'EXCELLENCE EN 
PRESENTATION DES PREVISIONS 
METEOROLOGIQUES A LA RADIO ou A LA 
TELEVISION 
Seules les productions canadiennes sont eligibles. Toutes 
series "'gulieres de diffusion meteorologique sont admissi
bles. La nomination peut etre basee sur un standard eleve et 
soutenu de communications ou sur la reconnaissance des 
medias sur evenement particulier. Une bande audio de trois 
emissions radiophoniques consecutives au un enregistrement 
VHS de trois emissions televisees consecutives est requis. La 
date, Ie temps des emissions, Ie nom du presentateur, la 
station, la ville, etc, doivent etre indiques. Une justification 
ecrite de la candidature n'est pas obl igatoire. Toutefois, si 
desiree, une te lle justificat ion peut accompagner la bande afin 
d'aider Ie comite de selection. Les extra its soumis seront juges 
pour leur valeur informative etlou educative, attrait pour Ie 
public, et auront un niveau de presentation technique et 
professionnel eleve, etc. 

YELJILLEZ pRENDRE NOTE 

1. La date lim ite doit etre respectee etant donne les autres 
echeances du comite et la grande quantite de reproduction 
requise. Les candidatures doivent etre entre les mains du 
secretaire a Ie 27 janvier, 1995. 

II faut allouer suffisamment de temps pour Ie transport du 
courrier. Si vous Ie desirez, Ie secretaire du comite des prix et 
bourses peut recevoir des transmissions par fae-simile au 
(604) 664-9195. 

2. Certaines categories de prix sont reservees aux membres 
de la SCMO. Les candidats dans ces categories qui ne se 
seront pas membres de la SCMO d'ici la date limite des 
nominations, serant disqualifies et leurs nominations ne serant 
pas considerees. Le statut de membre des candidats sera 
confirme avec Ie bureau de la direction de la SCMO par 
telephone. 

3. Un accuse de reception pour les candidatures ne sera pas 
envoye par Ie secretaire, a moins d'une demande formelle. Si 
desire, un tel accuse se fera par telephone. 

4. Le titre actuel de chague candida!, ainsi gue son adresse 
complete et numero de telephone doivent etre envoyes avec 
18 mise en candldature. 

5. Les candidats des annees precedentes, qu i n'ont pas re,u 
de prix, peuvent etre reconsideres. Les criteres enonces ci
dessus s'appliquent aux "renominations". Les informations 
relatives aux candidats doivent etre completes, justifications 
incluses, puisque les documents ne sont pas d'une annee a 
I'autre. 



ACCREDITED CONSULTANTS/EXPERTS-CONSEIL ACCREDITES 

Entries on the following pages are restricted to CMOS 
Accredited Consultants . The accreditation process started in 
December, 1986. A complete list of CMOS accredited 
consultants can be obtained from the CMOS Business Office. 

Individuals interested in applying for accreditation may 
contact the CMOS Business Office at the Society's Ottawa 
address for a copy of the guidelines, and an application form . 

As set out in the document, "CMOS Guidelines for 
Accreditation", the criteria are: 

(1) The applicant must possess an appropriate 
undergraduate ... degree from a recognized university. 

(2) The applicant must possess at least one of the following 
types of specialised training: 

(i) post-graduate degree from a recognised university 
in meteorology or oceanography. 

(ii) post-graduate degree from a recognised university 
in the natural or applied sciences or mathematics 
specializing in one or more branches of meteor
ology or oceanography; or 

(iii) three years of on-the-job meteorological or 
oceanographic experience. 

3) Upon completion of the above educational and training 
requirements, the applicant must have spent at least two 
years of satisfactory performance at the working level in 
the field of specialisation included in this document. This 
should include at least some consulting experience. 

Ian! MilleT; MSc
CMOS Accredited (.onsuitant 

Marine Meteorology and ('limatology, Applied Meteorology 
and c..1imatviogy, Storms, Waves, Operational Meteorology 

Maclaren Plansearch LJinitcd 
Suite 701, Purdy's Wharf Tower 
1959 Upper Water Street 
Halifax, Nova Scotia OS) 3N2 Canada 
Tel- (902) 421-3200 Te!ex019-22718 
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Les entrees sur les pages suivantes sont reservees aux 
experts-conseil accredites de la SCMO. Le processus 
d'accreditation a debute en decembre 1986. Une liste 
complete des experts-conseil accredites de la SCMO peut 
etre obtenue du bureau d'affaires. Les personnes desirant 
I'accreditation doivent entrer en contact avec la Societe a 
Ottawa atin de recevoir une capie de n3glements et un 
formulaire d'application. 

Le document "Reglements de la SCMO pour I'acc,,\ditation" 
liste les criteres suivants: 

(1) L'applicant doit posseder un degre universitaire de 
premier cycle approprie d'une institution reconnue. 

(2) L'applicant doit posseder au mains un des types suivants 
de formation specialisee. 

(i) degre de deuxieme au troisieme cycle d'une 
universitaire reconnue en meteorologie ou 
oceanagraphie; 

(ii) degre de deuxieme au troisieme cycle d'une 
universitaire reconnue en sciences naturelles au 
appliquees au en mathematiques avec specialisation 
dans une des branches de la meteorologie au de 
I'oceanographie; au 

(iii) trois annees d'experience de travail en meteorologie 
au en aceanagraphie. 

(3) Une fois les exigences d'education et formation 
completees, I'applicant doit avoir au mains deux annees 
de travail, avec performance satisfaisante, dans un 
champ de specialisation mentianne dans ce document. 
Une certaine experience d'expert-canseil est necessaire, 

Bill Thompson, CCM 
CMOS Accredited Consultant 

Impact assessments, HydrometeohJ/ogy, A viation Meteorology 
Forest Fire Suppression, Marine MetcOlu/ogy 

Wm. C Thompson & Associates Ltd 
112 Varsity Green Bay N. W. 
Calgary, Alberta T3B 3A 7, Canada 
Tel- (403) -286-6215 



ACCREDITED CONSULTANTS/EXPERTS-CONSEILS ACCREDITES 

MoryHirt 
CMOS Accredited Consultant 

Applied A vialion &- Operational Meteorology 

M eteorology and Environmental Planning 
401 Bently Street, Unit 4 
Markham, Ontario, L3R 9T2 Ganada 
Tel: (416) 477-4120 Telex: 06-966599 (MEPMKHM) 

R.B.B. Dickison 
CMOS Accredited Consultant 

Boundary Layer Meteorology, Synoptic Meteorology 
Agromcteorology, Hydrometeorology, Forest Meteorology 

AI/antic Weather & Environmental Consultants LId 
112 Bloor Street 
Fredericton, New Brunswick E3A 2K 4 Canada 
Tel: (506) 450-8802 

Douw G. Steyn 
CMOS Accredited Consultant 

Air Pollution Meteorology, 
Boundary Layer Meteorology, 

Meso ·ScaJe Meteorology 

4064 weSt 19th AVenue 
Vancouver, British Colwnbia V6S 1£3 Canada 
Tel: (604) 822-6407 Home: (604) 222-1266 

You could have 
your business card here! 
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Tom B. Low, Ph.D., P. Eng. 
CMOS Accredited Consultant 

Research and Development Meteorology 

KclResearch Corporation 
SSO-A Alness Street, Suite 9 
DownsVJew, Ontario M3} 2H5 Canada 
TeL (416) 736-0521 

Mike Lepage, M.S. 
CMOS Accredited Consultant 

Wind Engineering, Climate Data Management 
Air Pollution Meteorology, Llimalc Research 

Rowan Williams Davies &- Irwin Inc. 
650 Woodlawn Koad West 
Guelph, Ontario NIK 198 Gallsdo 
Tel- (519) 823-1311 Fax: (519) 823-1316 

Brian Wannamaker 
CMOS Accredited Lonsultant 

Remote Sensing, /Jlstrumentation (oceanography) 
Physical Oceanography, Sea Ice/Icebergs 

ScaScan 
K. K. #3, 
Caledon East, Ontario LON lEO Canada 
Tel- (416) 880-0528 

Vous pourriez pub/ier 
votre carte d'affaire ici! 



1994 MEMBERSHIP APPLICATION FORM-OEMANOE O'AOHESION 1994 
(Please print in block letters· Ecrire en lettres moulees s.v.p.) 

Title: Dr_ Mr_ Mrs_ Miss_ Ms_ 
Titre: M Mme_ Mlle_ 

Nam~Nom ____________________________________ _ 

Address/Adresse _ _ _______________________ _ 

MEMBERSHIP CATEGORY·CATEGORIE DE MEMBRE 
ANNUAL FEES· COTISATION ANNUELLE 

(Please check one - cochez une case s.v.p.) 

Regular 
Regulier 0 $45.00/45.00$ 

~tudent 
tudlant 0 $20.00/20.00$ 

Retired 0 $30.00/30,00$ 
Retrait~ 

Sustaining 
De soutien 

o $170.001170.00$ 
(minimum) 

Corporate 
Moral 

o $225.001225,00$ 
(minimum) 

Telephone/T el~phone res.lmaison ____________ bus./travail ________ ____ _ 

Occupation/Emplei ______________ ________ _______ _ 

For records only: if student, please indicate institution and year 
studies will be completed. 

Pour dossiers seulement: I'etudiant(e) doit inscrire Ie nom de son 
institution et I'annee au it (elle) finira ses etudes. 

PUBLICATION SUBSCRIPTIONS - ABONNEMENT AUX PERIOOIQUES 
ANNUAL RATES· FRAtS D'ABONNEMENT ANNUEL 

Members Non-members Institutions 
Membres Non-membres rnst itution~ 

ATMOSPHERE·OCEAN 0 $30.00 $40.00 $85.00 
ATMOSPHERE·OCEAN 30,00$ 40,00$ 85,00$ 

CMOS Bulletin 0 $0.00 $45.00 $45.00 
Bulletin SCMO 0,00$ 45.00$- 45,00$ 

Annual Congress pr~ram and Abstracts 0 $0.00 $20.00 $25.00 
Programme et r~sum s du congres annuel 0,00$ 20,00$ 25,00$ 

NOTE: Students receive Atmosphere-Ocean free in their annual fee. All 
regular Society publications are sent to Corporate and Sustaining 
Members. Members resident in Canada please add 7% GST to annual 
rates 

NOTE: Les membres ~tudiants r~oivent Atmosphere-Ocean gratuite de 
la SCMO. Tous les periodiques r~guliers de la Soci~te sont envoyes aux 
membres m~raux et de soutiens. Les membres residant au Canada, 
veuillez SVP ajouter 7% (TPS) aux frais d'abonnement annuel. 

PRIMARY FIELO OF INTEREST - SPHERE O'INTERET PRINCIPALE 
Meteorology 
Meteorologle o Oceanography 

OceanographJe o 

SPECIAL INTEREST GROUP - GROUPE O'INTERET SPECIAL 
(Indicate group if interested -Indiquez si vous avez des interl~ts dans un des groupes.) 

Hydrology 0 Air pollution 0 Agriculture and Forest 
Hydrologle Pollution de I'air Agriculture et forestrie 

Operational Meteorol'?9Y 0 Floating Ice Mesoscale Meteorology 
Meteorologie d'exploitatlon Grace Jlottant 0 Meteorologie a la mesoechelle 

Fisheries Oceanography 0 Other (speclfy\ 
Oc~anographie des ~hes Autre (s~ifiez ______ _ 

o 
o 
o 

See over/voir au verso 

October I octobre 1994 Vol. 22 NO.5 
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CMOS-SCMO 
Suite 903, 151 Slater Street 
Ottawa, Ontario 
K1P 5H3 

Please enroll me as a member of the Society. I attach a cheque to the 
amount of $ payable to the Canadian Meteorological and 
Oceanographic Society for membership fee and/or publication 
subscriptions. I also include a tax-deductible donation of $ for 
(indicate): 

o The Society's Development Fund 

o other (specify) ___ _____ __ _ 

(Signature) (Date) 

If applying for student membership, please obtain signature of one of your 
professors. 

(Signature) (Date) 

Mall completed form to CMOS at the address above. 
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FIRST 
CLASS 

PREMIERE 
CLASSE 

S15487 
TORONTO 

Je desire devenir membre de la Socj~te . J'incrus un ch~ue au montant 
de $ payable a la Societe canadienne de meteorologie et 
d'oceanographie pour la cotisation de membre eUou les (rais 
d'abonnement aux periodiques. J'inclus aussi un don deductible d'imp6ts 
de $ pour (indiquez): 

o Le fonds de developpement de la Societe 

o Autre (specifiez) _ _________ _ 

(Signature) (Date) 

Si vous desirez devenlr membre etudiant, veuillez SVP obtenir la 
signature d'un de vos professeurs. 

(Signature) (Date) 

Faire parvenir la demande d'adhesion complelee a. la SCMO a I'addresse 
ci-dessus. 
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