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records to the analysis of meso
scale weather 
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F.D . Thompson 
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Instant experience: 
climatological data 
forecasting 

the use 
as an aid 

of N.N. Powe 

A study of heat flow in the 
troposphere by a laboratory 

in Montreal Weather Office 

lower F. Fanaki 
model Meteorological Branch,Toronto 

Numerical models of heat island Y. Delage and P.A. Taylor 
circulations University of Toronto 

Coffee 

A spectral convection model R. Daley 
McGill University 

Statistical significance of empiri- F.B. Muller 
cal orthogonal functions arising Meteorological Branch,Toronto 
from meteorological fields 

An experimental test of the Smith- O. Johnson, B.R. Larson 
Hay model for the expansion of J.A. McCallum and W.D. Simpson 
clusters of particles in the atmos- Defence Research Establishment 
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SESSION 6: Electrification and cloud microphysics 
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Atmospheric electricity measure
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Electrical measurements of the 
turbulent diffusion of splash 
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Preliminary study of collisions 
and break-up of raindrops 

Measurements of drag coefficients 
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The water budget of a summer 
storm 
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Middle cloud forecasts by a statis
tical-numerical technique 

Fine mesh limited-area forecasting 

The interpretation of diagnostic 
fields using surface observations, 
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range weather forecasting 

Comparison of the barotropic, 
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cal circulation models 

Coffee 

Meteorological experiments carried 
on simultaneously with operational 
programs 

Significance of upper atmospheric 
temperatures 

Synoptic heat budgets at three 
polar stations 
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1.1 

A B S T RAe T S 

UNIVERSITY PROGRAMS IN METEOROLOGY 
B. Boville 

The aim of university education is to provide an environment within 
which the student can learn to think for himself and to work on his own. 
Although rote learning is of some importance at all levels, it must not 
be confused with the main aims or methods--else preparation is for 
yesterday's, not tomorrow's world. 

At McGill formal lectures in meteorology have been reduced to a 
minimum and the student is challenged by a comprehensive set of material 
and projects which, of necessity, require more effort and participation 
on his part. 

Student reaction leads to the modern paradox--they clamour for more 
freedom and say in their own programmes, yet surveys usually show a 
desire for better lecturers and more classical lectures. What is the 
proper balance between lectures and participation, between courses and 
research--is this a function of the individual or the discipline? 

1.2 CONVERSION OF A PHYSICIST INTO A METEOROLOGIST? 
A.W. Brewer 

In converting the physicist into a meteorologist one might argue 
that this is unnecessary; but at the University of Toronto we find a lot 
of work is needed to achieve this metamorphosis. The divergence of out
look is compared, and problems of this conversion discussed. 

1.3 PROFESSIONAL EDUCATION OF THE OPERATIONAL METEOROLOGIST 
C.M. Penner 

The professional education needs and level required for operational 
practice of Meteorology will be outlined and a critical analysis of how 
universities have been meeting these needs or should be meeting these 
needs in the future, will be given. The role of the employer and of the 
professional himself in providing job-training and in updating academic 
training will be discussed. 
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1.4 METEOROLOGY SERVING THE UNIVERSITY AND THE COMMUNITY 
Richmond W. Longley 

At the University of Alberta, there are three professional 
meteorologists on staff. The involvement of these three men illustrates 
the extent to which meteorology serves many different disciplines within 
the university and als-o in the Dus-iness world. The talk will describe 
some of the requests- that come to these men and the work that these men 
do Decause of their background and position. 

2.1 PERFORMANCE-ORIENTED METEOROLOGICAL TRAINING FOR 
CANADIAN ARMED FORCES TECHNICIANS 

J.R. Lauder 

Performance-oriented training, its objectives and methods as used 
by the Canadian Armed Forces is briefly discussed. Experience in the 
administration and application of this type of training for meteorologi
cal technicians at the School of Meteorology at Trenton is outlined. The 
weaknesses and strengths of the system are summarized. 

2.2 METEOROLOGICAL BRANCH TECHNICIAN TRAINING 
M.F. Dolan 

Meteorological Branch technical support is described, emphasizing 
significant changes in the program over the past 10 years. The Air 
Services Training School program is discussed, and compared with WMO 
standards. Present policy on the training of non-Departmental Meteoro
logical personnel will be outlined. 

2.3 EDUCATION IN AGRICULTURAL METEOROLOGY 
K.M. King 

The educational requirements for an "agrometeorologist" include 
intensive study of the processes underway in the atmosphere and in bio
logical systems. The training needs in the field of agricultural meteor
ology for meteorologists, agriculturalists and others involved with 
environmental problems are discussed. Forecasts are made of the future 
opportunities in the field. 
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2.4 EDUCATION IN METEOROLOGY AT THE UNDERGRADUATE LEVEL 
B. Prasad 

An increasing awareness of the public in environmental problems is 
noticeable in recent times. Although education in the environmental 
sciences has been mostly limited to graduate study till now, multi
disciplinary programs at the undergraduate level have been set up in the 
last few years among several campuses across the country. A survey into 
the Earth and Space Science programs, with special reference to meteor
ology, available in schools within Washington State is discussed. The 
results of the study and future plans are summarized. 

2.5 METEOROLOGICAL TEACHING IN SCHOOL PROGRAMS 
L.K. McGlening 

The Meteorological Branch has for some 25 years provided reference 
material on meteorological topics to assist secondary school students 
and teachers in the study of weather. Changes in the nature and content 
of this material have, to a significant degree, reflected changes in the 
meteorological curricula across Canada. Some of these changes are dis
cussed together with comments on the differences in school programs from 
province to province. Ideas are presented as to how the teaching of 
meteorology in secondary schools might be improved. 
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3.1 FOREST WINDS 
H.C. Martin 

Wind speeds were measured for three weeks at nine levels up to 61 m 
in and above a mature pine forest with canopy top at approximately 20 m. 
The winds were treated as hourly averages. Profiles normalized to one 
level were averaged by time of day and direction providing information 
on stability and topographic effects. Flow under the canopy indicated 
the effect of stability on exchange through the canopy. The logarithmic 
profile fit was examined as well as the influence of the tower. 

3.2 WIND PROFILE AND TOWER SHADOW MEASUREMENTS 
NEAR STONEWALL, MANITOBA 
H.M. Fraser and P. Bellan 

Tower wind data covering several summer months are used to 
determine the coefficient P in the equation 

= 
' h P 
-..1. 1 

\ hI J 

The relationship between P and the hour of day and mean wind speed is 
represented by a cosine curve. In the second part of this paper, towers 
are estimated to reduce wind flow over a distance 50 to 100 times the 
diameter of the tower downstream. 

3.3 AN APPROXIMATE METHOD FOR CALCULATING CRITICAL GUST 
STATISTICS FOR STOL OPERATIONS 

E.G . Morrissey 

The probability of a STOL aircraft encountering a gust that exceeds 
a critical level during the landing stage is calculated from a model 
spectrum and climatological data. The method uses an approximate aircraft/ 
pilot response function to define the spectral aspects of the gusts. 
The gust spectra are generated using this function and Davenport's model 
gust spectrum for various average wind speeds. The probability of a gust 
exceedence is computed as well as the probability of a given average 
wind speed. These probabilities are combined to obtain the required gust 
statistics. 
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3.4 ON THE MECHANISM OF FORMATION OF ZONES OF STRONG 
GRADIENTS IN DYNAMICAL VARIABLES AND THEIR COUP
LING WITH THE LARGE-SCALE ATMOSPHERIC MOTIONS 

M. Shabbar 

A method of attack by which the behaviour of the planetary scale 
motions of the atmosphere may be deduced in terms of asymptotic series 
solutions on a long-time scale is discussed. It is hypothesised that 
effects of the Reynolds stresses and eddy conduction of heat in the 
atmosphere give rise to bands of non-uniform planetary waves which vary 
slowly in space and time. A simple example of a simplified physical 
model possessing the essential properties of large-scale atmospheric 
motions is investigated by generalizing the concept of a discrete 
resonating system to a system consisting of non-uniform wave trains whose 
amplitudes are slowly varying functions of time as well as of space.The 
possibility that the "sideband" resonances in planetary waves are impor
tant is investigated. Equations are derived describing long-time 
behaviour of a resonantly interacting Rossby wave packet and a mean 
zonal flow with weak shear. It is shown that the side-band resonance can 
cause energy to be gained or lost by the mean zonal flow. In fact, vorti
city of the mean zonal flow is excited on a longer time scale. 

An important application of this theory is toward resolving long
standing difficulties in understanding the mechanism of formation of 
zones of strong gradients in dynamical variables and their coupling with 
the large-scale motions. 

3.5 ON THE VARIATION OF THE 500 MB WIND AND 
ITS EFFECT ON THE RELEASE OF INSTABILITY 

E.R. Reinelt 

Time and space variations of the 500 mb geostrophic wind component 
normal to the Continental Divide are correlated with thunderstorm acti
vity in the lee of the Alberta Rockies. Time sections of the normal wind 
component in spring and summer show relative maxima and minima which are 
closely related to the passage of short-wave troughs. Pronounced wind 
maxima are often present on days with major hail,but it is not yet clear 
whether they are in fact necessary for the release of such instability 
in Western Alberta. 
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3.6 DIURNAL VARIATIONS IN UPPER WINDS IN ALBERTA 
N.H. Thyer 

Studies have been made in the past, e.g., by Longley, on diurnal 
variations of surface winds at places east of the Rocky Mountains, and • 
their similarities to mountain-valley winds and sea-breezes. An analysis 
has now been made of diurnal variations in upper winds and wind shears 
for Calgary and Edmonton in the summer months, and results are to be 
presented. 

3.7 ATMOSPHERIC WINDS FROM BALLOON LEVELS UP TO 100 KM 
J.B. Gregory and D.K. Rees 

A technique for the measurement of atmospheric winds between 60 and 
100 km using radi~ waves is described and its advantages and dis
advantages as a synoptic tool for the measurement of winds are discussed. 
Some preliminary results for 1969 at 530 N are presented and discussed. 

4.1 PRECIPITABLE WATER OVER CANADA: 
COMPUTATION AND DISTRIBUTION 

John E. Hay 

A model,based on the linear correlation between monthly mean values 
of screen-height vapour pressure and the total atmospheric precipitable 
water, is introduced as a means of increasing the spatial sampling 
density for the computation of the precipitable water field for an indi
vidual month. 

The spatial and temporal variations in the mean monthly precipi
table water fields over Canada, computed using the previously described 
model, are discussed with attention being paid to such features as the 
extremely dry air above most of the country in winter and the high 
values of precipitable water over the continental interior in summer 
with an associated strong gradient to the north corresponding to the 
mean position of the Arctic front. 

13 



4.2 PROBABILITY FORECASTS OF PRECIPITATION 
D.E. McClellan. D.E. Page 

R.H. Robinson and N. Yacowar 

An operational model for producing objective probability forecasts 
of precipitation is being developed based upon statistical techniques. 
Regression equations are developed using the 'perfect prog' concept and 
can be applied to the output of the dynamic models to give the proba
bility forecasts. 

The techniques suggested by Lund (1955) and developed by the 
Travelers Research Center in their REEP project are incorporated in this 
model. This allows use of predictors which may have applicability in 
certain ranges only. 

4.3 RAINFALL EXTREME VALUE STATISTICS APPLIED TO 
MICROWAVE ATTENUATION CLIMATOLOGY 

James H.S. Bradley 

Increasing traffic is forcing communications satellites and other 
microwave links into frequencies above 8 GHz, where attenuation by heavy 
rain becomes a crucial design problem. Rainfall extreme value statistics 
and a physical working hypothesis are used to estimate monthly and diur
nal attenuation c1imato10gies, and to extrapolate McGill radar studies 
to other non-orographic areas. The widely different information needed 
for various classes of traffic and link requires close collaboration 
between meteorologists and engineers in the design of data collection 
experiments. 

4.4 THE SPATIAL DISTRIBUTION OF THUNDERSTORMS 
OVER ALBERTA FORESTS 

R.G. Lawford 

This paper includes a series of climatic maps based on Alberta 
Forest Service Storm records assimilated over a seven-year period (1962-
1968 incl.). The maps, including analyses of hourly cumulative frequen
cies of storm development, mean storm onset times, mean thunderstorm 
approach angles, the frequency and intensity of cloud-to-ground lightning 
discharges, median dates for storm development and the empirical proba
bilities that a day during a given summer month will be a thunderstorm 
day, will be discussed. An emphasis is placed on the role of topography 
and other geographical features in the development of these storm 
patterns. The implications of correlations between various parameters of 
storm development are briefly reviewed. 
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4.5 THE INFLUENCE OF UPPER WINDS ON HAIL FALL 

PATTERNS IN CENTRAL ALBERTA 
W. Thompson and P.W. Summers 

The spatial distribution of hailfall associated with Alberta storms 
is strongly influenced by the speed and direction of the upper winds. 
Hail in long, well-organized swaths occurs most frequently with a 
reversal of direction about 3000 ft above the ground and strong westerly 
winds at 300 mb. Poorly organized swaths or scattered hail is associated 
with lighter winds aloft. 

North of Red Deer most long swaths are orientated from SW to NE; 
further south the orientations tend to lie from NW to SE. In both cases 
the swath orientation tends to be 20 to 300 to the right of the mid
tropospheric winds. 

4.6 HAILFALL CHARACTERISTICS AND CROP DAMAGE IN ALBERTA 
P.W. Summers and L. Wojtiw 

Hail damage estimates made by several thousand farmers on 
Alberta Hail Studies report cards are related to three parameters. The 
larger the hail size,the greater the probability of heavy damage. Damage 
tends to be less when soft hail occurs. The best predictor of damage is 
the impact energy per unit area derived from the size and total mass of 
hail that falls. A given impact energy causes more damage as the growing 
season progresses. 

5.1 THE APPLICATION OF CLIMATOLOGICAL RECORDS 
TO THE ANALYSIS OF MESO-SCALE WEATHER 

Frank D. Thompson 

The practising forecaster becomes familiar with synoptic scale 
weather patterns through observing their day-to-day progression. This 
opportunity does not exist with regard to meso-scale features since 
their details are not described adequately by the reporting network. 
Case history studies of the meso-scale characteristics may be undertaken 
by using reports from the climatological network. These are not avail
able in real time for forecasting but post mortems should enable 
regional forecasters to study the meso-scale climatology of their area 
of responsibility. Weather patterns which may be diagnosed in this way 
include convective snowfall to the lee of open bodies of water, oro
graphic rainfall and local floods, and local variations in temperature 
extremes. Examples of such analyses are reviewed. 

15 



5.2 INSTANT EXPERIENCE: THE USE OF 
CLIMATOLOGICAL DATA AS AN AID IN FORECASTING 

N.N. Powe 

A realistic description of the parameters to be expected at a 
terminal is an essential ingredient of a good terminal forecast. Each 
terminal has its own weather characteristics. To produce a realistic 
forecast it follows that these characteristics must be recognized and 
understood. The paper will describe climatological studies of airports 
in the Quebec Forecast Region showing how such studies can aid in prepar
ing forecasts by current forecast techniques and provide a basis for the 
development of objective techniques for producing terminal forecasts. 

5.3 A STUDY OF HEAT FLOW IN THE LOWER TROPOSPHERE BY 
A LABORATORY MODEL 

F.H. Fanaki 

The results from a study of a laboratory model of the lowest kilo
meter of the troposphere are presented. The model simulates wind (hori
zontal flow) and insolation (heated aluminum plates). Fine structures of 
temperature and velocity are measured, and the fluid isotherms are 
photographed in natural and free convection conditions. The vertical 
transfer of warm air is along cylindrical columns, which in natural con
vection carry heat aloft into caps, or which may merge with neighbouring 
columns to continue upwards. In free convection,the columns are inclined 
downwind, with their upper extremities extending almost horizonta11y;the 
cap is absent. If an elevated temperature-inversion layer is present, 
these convective columns perturb it and initiate horizontally travelling 
waves. 

5.4 NUMERICAL MODE[~ OF HEAT ISLAND CIRCULATIONS 
Y. Delage and P.A. Taylor 

A two-dimensional model has been set up to investigate the circula
tion induced by an urban heat island in the absence of synoptic winds. 
The boundary conditions need to be formulated carefully and due to diffi
culties arising here attention is restricted to cases of initially 
stable thermal stratification. Heat island circulations are allowed to 
develop from rest and prior to the appearance of the final symmetric 
double cell pattern a transitional multi-cell pattern is observed. The 
basic stages of development are not critically dependent on the 
parameters used for such quantities as eddy diffusivity. 

16 
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5.5 A SPECTRAL CONVECTION MODEL 
Roger Daley 

A numerical model of bubble convection has been constructed using 
the spectral technique. 

The anelastic (sound filtered) equations for shallow convection 
have been expanded in terms of orthogonal functions and integrated with 
respect to time from specified initial conditions. 

Kinetic energy and temperature variance spectra have been obtained 
and the transfers involved in the non-linear terms have been studied. 
Results have been compared with those obtained by similarity theory. 

5.6 STATISTICAL SIGNIFICANCE OF EMPIRICAL ORTHOGONAL 
FUNCTIONS ARISING FROM METEOROLOGICAL FIELDS 

F.B. Muller 

Dominance and specificity are advanced as attributes of worth for 
empirical orthogonal functions determined from meteorological type 
fields. Measures of these attributes are defined and evaluated in a 
particular example . The principles are examined for an empirical 
computer procedure to assess their significance and the results for the 
particular example are discussed. 

5.7 AN EXPERIMENTAL TEST OF THE SMITH-HAY MODEL 
FOR THE EXPANSION OF CLUSTERS OF PARTICLES IN THE ATMOSPHERE 

O. Johnson, B.R. Larson, 
J.A. McCallum and W.D. Simpson 

Smith and Hay have developed a prediction equation for the 
expansion of a cluster of particles in the atmosphere. The equation 
includes an Eulerian spectral function which modifies the full spectrum 
of turbulence to a form effective in determining the rate of expansion. 
By numerical integration, it is possible to apply their equation 
directly . The theoretical rate of lateral expansion is compared with 
results from eight experiments with instantaneous elevated point sources 
of glass beads. 
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6. 1 ATMOSPHERIC ELECTRICITY MEASUREMENTS 
AT TORONTO 

Bhartendu 

Atmospheric electric field, air-earth current density, and polar 
conductivities are being measured at the Meteorological Research Station, 
Toronto. Diurnal variations of these parameters are studied. The prac
tice of calculating either one of the three quantities from knowledge of 
the remaining two is found to be incorrect and the application of Ohm's 
law does not appear to be valid in this case. Reasons for this anomaly 
are discussed. 

6.2 ELECTRICAL MEASUREMENTS OF THE TURBULENT 
DIFFUSION OF SPLASH DROPLETS IN HEAVY RAIN 

D.R. Lane-Smith 

Field mill measurements of electric field and wide-angle shielded 
receiver measurements of precipitation current made during heavy thunder
storms in the tropics are presented. The response of the precipitation 
current to step changes in field due to lightning is analysed and found 
to be due to the turbulent diffusion of splash droplets formed some 
distance up-wind of the receiver. 

The magnitude of the response and more particularly, the time cons
tant, provide new insight into the splashing process and the subsequent 
history of the splash droplets. 

6.3 ELECTRIFICATION ASSOCIATED WITH DROP SPLASHING 
S.R. Shewchuk and J.V. Iribarne 

The charge separation associated with the splash of drops of water 
and aqueous solutions on rotating spheres was investigated, both at room 
temperature and below OOC, on ice surfaces. Flash photographs and obser
vations provided a descriptive study of the splashing process. The 
influence of different factors on the electrification was studied. It 
was found that the data can be interpreted as resulting from a shearing 
of the electrical double layer at the solid-liquid interface. 
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6.4 GENERAL SURVEY OF THE COAGULATION EQUATION 
By Ronald L. Drake 

This paper is concerned wi.th a general survey' of a s.calar trans.port 
equation which arises in the study of aeros.ols and cloud droplet 
coalescence. The mathematical sys.tem being investigated is an integro
differential equation which contains terms accounting for coagulation or 
coales·cence of particles, particle hreak-up, sedimentation of particles 
and the production of particles due to condensation. This survey 
includes the theoretical developments of Melzak, McLeod and Morgenstern, 
the exact solutions of Golovin, Martynov, Bakanov and Scott, and the 
numerical results of Warshaw, Berry, Friedlander, Wang, and many others. 
Also included in this survey are new results by the present author con
cerning the upper and lower bounds of the power moments of the particle 
distribution function and how these results affect the choice of the 
kernel, collision frequency factor, of the integrodifferential equation. 
Finally,some results are given from the author's numerical studies which 
could be termed "solution by perturbing the kernel". 

6.5 PRELIMINARY STUDY OF COLLISIONS AND BREAK-UP OF RAINDROPS 
J.D. McTaggart-Cowan, C.F. MacNeill and R. List 

Calculations demonstrate the high probability for collisions of 
raindrops with diameters of 1-5 mm in medium rainfalls. Since experi
mental results show that break-ups occur quite often after collision, 
this process may lead to a drop size limitation in rain. Data on the 
number of fragments and their size distribution which would allow numeri
cal growth simulation are also presented. 

6.6 MEASUREMENTS OF DRAG COEFFICIENTS AND CHARACTERISTIC 
MOTIONS OF SNOW CRYSTAL, GRAUPEL AND SMALL HAIL MODELS 

R.S. Schemenauer and R. List 

From water 
crystal models 

tank experiments, drag coefficients of six plane snow 
(plates and dendrites) were determined for 

10-
1 < Re < 2x 102, 

and of four conical graupel and small hail models in "apex up" and "apex 
downu orientations, for 

Best numbers (Be = CDRe 2) as function of Reynolds number were then 

19 



plotted, enabling fall velocities to be calculated from atmospheric and 
particle parameters. 

The drag coefficients of the models were found to depend strongly 
on the types of motions they underwent as they fell. 

6.7 THE WATER BUDGET OF A SUMMER STORM 
Clifford D. Holtz 

Radar observations have been used to indicate quantitatively the 
time-variation of the water budget of a thunderstorm. Throughout the 
storm's life cycle, the total masses of air and water substance within 
the storm and the partitioning of the latter among vapour,cloud and pre
cipitation-sized particles have been calculated. 

Empirical relationships have then been used to formulate a time
dependent model to simulate the water budget. 

7.1 MIDDLE CLOUD FORECASTS BY A STATISTICAL-NUMERICAL TECHNIQUE 
C.D. Henry 

Multiple regression analysis is used to formulate an equation rela
ting middle cloud amounts to various meteorological parameters, actual 
and forecast. The analysis is done on a current basis, in order to in
corporate the immediate past performance of the USWB Primitive Equations 
Model forecast fields. The regression equation is then used to predict 
middle cloud amounts over the Canadian prairies. A discussion of the 
performance of the technique is given. 

7.2 FINE MESH LIMITED-AREA FORECASTING 
Gaston Paulin 

The development of a filtered baroclinic model with a variable grid 
length and time-dependent boundary conditions will be described. The 
forecast area covered decreases with the decreasing mesh size. The grid 
size is decreased by a step of one half the previous, value. Three pas.ses 
have been tried, i.e., full mesh size (381 km), half and quarter size. 

The model has been tested on an Alberta storm during JulY' 1968. The 
initial data used consisted of interpolated stream functions for the 
proper telescoped area. The earth topography and friction have been 
recomputed for the denser grid point arrays. Improvements have been 
found in the motion and depth of the Alberta storm. 
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7.3 THE INTERPRETATION OF DIAGNOSTIC FIELDS USING 
SURFACE OBSERVATIONS. AND SOME APPLICATIONS TO 
SHORT RANGE WEATHER FORECASTING 

E.C1ive Jarvis 

Using small grid distances, smoothed terrain heights were 
incorporated with derivatives of the wind, temperature and moisture 
fields obtained from surface observations for the purpose of diagnosing 
active physical processes in the planetary boundary layer. Some appli
cations of these diagnostic fields to short range weather forecasting 
are discussed using suitable cases. 

7.4 COMPARISON OF THE BAROTROPIC, PHILLIPS AND 
MINTZ-ARAKAWA NUMERICAL CIRCULATION MODELS 

A.K. MacPherson and G.V. Price 

The effect of the physical assumptions made in the barotropic, 
Phillips and the fairly general Mintz-Arakawa numerical models is dis
cussed. The same initial data have been used in all three cases so that 
the resultant patterns can be compared and the impact of the various 
parameters examined. These three models cover approximately the avail
able techniques presently used, although the Phillips model has been 
greatly modified in recent work. 

7.5 METEOROLOGICAL EXPERIMENTS CARRIED ON 
SIMULTANEOUSLY WITH OPERATIONAL PROGRAMS 

A.F. Davies 

A program for the 
from early radiosonde 
several meteorological 

rapid production of operational working charts 
data has been used as a vehicle to carry out 

experiments. 

These include: 

Air Mass Analysis 
Typical Air Mass Maximum Temperatures and afternoon Dewpoints 
1000 to 850 mb thickness 
Extrapolated 400, 300, 200 mb and Tropopause charts 
Forecasts by computer of 

Slydex, Lifted Index, CB bases, CB tops, hail size, 
wind gusts,downrush temperature, and available con
vective energy 

Results for a winter and summer situation, with their verification 
or comparison relative to hand-produced analyses will be given. 
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7.6 SIGNIFICANCE OF UPPER ATMOSPHERIC TEMPERATURES 
F.R.C. Ezemenari 

Temperature is a very difficult parameter to meas.ure,so that it may 
have real meaning meteorologically, particularly at s.tratospheric and 
higher altitudes'. Atmospheric temperature profiles from thermistor 
meas.urements. (the routine method of measuring upper air temperatures) 
are compared and contrasted with thos'e derived from such other techni
ques as grenade explosions and pitot-static tube soundings in an attempt 
to ascertain what any particular temperature sounding represents. 

7.7 SYNOPTIC HEAT BUDGETS AT THREE POLAR STATIONS 
E. Vowinckel and S. Orvig 

Surface and atmospheric heat budgets will be presented for two 
Antarctic Stations (Wilkes and Byrd) and one Arctic Station (Sachs 
Harbour). The individual terms in the energy exchange between surface 
and atmosphere are calculated for each day throughout a year using syn
optic observations. Thus, the seasonal and annual march of the radia
tional and turbulent exchange terms can be studied at each station and 
compared between different stations. The water budget, i.e., evaporation 
and precipitation, will also be illustrated. 
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CANADIAN METEOROLOGICAL SOCIETX 

4th Annual General Meeting, June 17, 1970, 
University of Manitoba. 

AGENDA 

The President in the Chair 

1. Minutes of 3rd Annual General Meeting, Toronto, May 27, 1969 

2. Reports of the Executive Committee 

(a) Annual Report of C.M.S. 
(b) Treasurer's Report 
(c) Nominating Committee Report 
(d) Editor's Report 
(e) Prize Committee Report 

3. Reports from Local Centres 

4. Budget for period 1 Jan. 1971 to 31 Dec. 1971 

5. Amendments to Society's By-laws 

6. Future of the Society 

7. SCITEC 

8. 1971 Congress 

9. Other Business 

10. Installation of Officers 
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DlW'T MINUTE;? 

CANADWI mmBOLOGIC4L SOCIErI 

Minutes of the Third Anmla] General Keeting .~r the Canadian Meteorological Society 
h~d at University of Toronto, Toronto, Ontario, Tuesday, May 27, 1969, at 7:00 p.m. 

1. 

Mr. H. Cameron lIIOVed that the llinutes of the 2Dd Anmla1 General Meeting be 
approved. Seconded by Dr. W.L. Godson. Carried. 

2. R'ports of the Executiye Cgmm1ttee 

(a) Mr. J.D. Holland DIOVed that the Report as published be approved. Seconded 
b1 Mr. K.T. McLeod. Carried. 

(b) Tu·'Wer's Report 

Mr. L. Shenfe1d IIOVed that the Report as published be approved. Seconded 
by Dr. D.P. McIntyre. Carried. 

It was suggested, in the discussion, that the new Executive im'estigate 
the possibility of liquidating the low interest rate bonds present17 held 
b1 the Societ1 and reinvesting the proceeds in securities with a higher 
11e1d. 

(c) 'n"P't1pg C2'M'ttee's Report 

Mr. H. Cameron, Chairman of the Nollinating Ca.1ttee, .aved that the 
tollowing be considered tor ottice during 1969-70 : 

Epcutiye 

j11l1' tor 

President 
Vice President 
Treasurer 
Corresponding Secretary 
Recording Secretary 
Editor 

Prot. K.D. llaie 
Mr • .1. L. Knox 
Rev. Father C. East 

R.D. ksto 

N.K. Thoaas 
D.lI. McIUl.len 
L. Sbenteld 
J.D. Holland 
G .L. P1ncoclt 
E. if. Truhlar 

No nominations were recebed from llsabere at large. The President 
dec1o.red the nominees elected. 
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W'tor" RePOrt 

Mr. J.A.W. McCulloch Im'ed that the Report u pu.blished be &pprOYed. 
Seconded b7 Dr. J. MaJba;ak. Can .ed. 

Mr. McCulloch also IIOveci that the practice of provid11li t1f't7 tree 
reprints to authors be caucelled. Seconded by Prof. A.~. Brewer. 
Carried. 

(e) Prize C9!!Rittee Report 

Prot. R. List, a member of the Prize COIIIII1ttee, reported that the 
tollowing awards vere reco_ended : 

i) President I. Prize - Prot. A. ~. Brewer 

~e regions ot fo~tion of atmospheric ozone", published 
1n Quarter11 Journal of the Royal Meteorological Societ1, 
Vol. 94, 249-26/ .. Jul7 1968. 

11) Prize in Appl' e4Meteorologr - Mr. D. Davies 

-rhree-la7er numerical torecastB of precip1tation a.auntB-, 
publiBhed as C&Dad1an Meteorological Maoir 110. 25, plus 
his report with Me Olson, "Operational ForecaBtB ot 24-haur 
precipitation amount trca the Central Anal7BiB Ottice 
Computer", published as Canadian Met. Branch Tlit: 670, April 1968. 

111) Graduate student Prile - No recOlllllendation. 

1T) Dr. At n-en VRdKmdPn' Stu4pt Prill - Mr. I.!. Grahaa 

"An Anal1Bis ot Turbulence statiBtic. at Port W81De, Indiana-, 
published 1n the Journal or Applied Meteorolol1, Vol. 7, 
90-93, 1968. 

3. "port. trga the Lpcal. Cptr., 

lleports trom the tollowing Local CentreB vere preBented. 

British Columbia Centre 
Alberta Centre 
Regina Centre 
Winnipeg Centre 
Toronto Centre 
ottawa Centre 
Mcntreal Centre 
QIlebec Centre 
Balitax Centre 

J .R. BeDderBon 
Dr. E.R. Re1nelt 
J .D. BollaJld 
H.M. haBer 
R. Le. 
D.J. Wright 
Prot. B.W. BOYille 
Dr. O. V1llen8ll9'e 
J .D. HallaJld 
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4. bdStt tar Period 1st JeD' 1979 to 11ft Dec. 197Q. 

The Budget was reviewed bl Mr. L. 'lhanfeld. 

Mr. Sbenteld moved that the fee structure be changed to Undergraduate 
Student Meabers $ 1.00, Graduate Student Members $ 4.00, Members. 7.50, 
Corporate Members $ 25.00 per &mnIII. Seconded bl Mr. G.A. McEa,.. Prof. 
B. W. Boville IDOVed an amendment that the fee structure be Undergraduate 
Student Members. 1.00, Graduate Student Members. 2.00, Members. 8.00, 
Corporate Members $ 25.00. Seconded bl Dr. J. Maybank. Motion carried 
as uended. 

Mr. Shenteld then IIIOVed that the budget as presented and lIIlended bl 
the change in fee structure be accepted. Seconded bl Mr. H.M. haser. 
Carried. 

5. AttwJpepts to the Bx-Lavs 

Prof. A.W. Brewer lIOVed amendments to the B;y-Lavs as follovs I 

BI-LAW 2 Membership 

(a) Applications for membership are accepted bl C=il or bl the 
El:ecutive on behalf of Council. Council hal! the power to rBlllOYe 
members for nOD-p&1ment of dues or for other reasons. 

(b) Student membership is open to bona fide tull-tiae students. 

(c) Corporate membership is open to institutions, cOllp8l11es, f1rll8 
and organizations. 

i'7R"'d" t9 Bx-kva 

(0) Graduate Student Prize 

When a contribution of special merit bl a gradnate .tudent cous 
to the notice of the Awards Co_itt .. , a special graduate student 
prize -1 be awarded. 

(d) th' Dr. tMr'Y Vm,'pp ppdergradpat. Stgdut Prizt. 

A prize known as the Dr. Andrew Thouon Undergraduate Student 
Prize 118.1 be awarded in any year for a contribution of special 
aerit bl en undergraduate student coaing to the attention of the 
Awards Committee. 

Seconded by Mr. oJ .A.W. McCUlloch. Carried. 

6. ,"tun or the SosietY 

The President stated that turther growth of the Societ;y was nec.sear;r 
in order to obtain the tuDds required tor paid usistance to the !l:ecuti'Ye. 
There vere several valS this could be done - increaSing the mmber of 
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Corporate Mabers; a driTe to obtaill _re _bers !:roll the proteesional 
tap).o;r.ee ot the Meteorologioal Branoh, broadening the base ot Ilellbereh1p 
as orig,Ml1;r cODeehed WIlD the Soe~ et;r vas tol'lleci; olIarging higher rates 
to Universit;r and School libraries to: subscriptions to A~sphere. 

The President also asked tor authorit;r !:roll the .eeting to appoint a 
Societ;r Development Comaltt.e, coneisting ot about six meabere representative 
ot the Meteorological Branoh, the Univereities and Private Indust17. Thie 
coaittee would provide progress reports to Council and coaplete its tiDal. 
report b;r Febru&l7, 1970, so that it could receive consideration at the 1970 
Annual. Meeting. 

It was lIOVed b;r Prot. B.W. Boville that Council be direeted to tOl'll a 
Societ;r Deve10plent Co_ittee. Seeonded b;r Mr. J .A.W. McCulloch. Carried. 

7. 1270 C9PB"88 

The President reported on an invitation !:roll the WiDnipeg Centre to 
hold the 1970 Congress at the Un1versit;r ot MBn1toba in conjunction with the 
Conference ot Learned Societies. He also adv1eed that soae coneid_tion 
had been given to holding the 1970 Congress at MacDonald College along with the 
Second Cenadian Conference on Microlleteorolog;r and that the Montreal Cantre 
had alreaq iDdicated its vllHngness to act as host. He a:peeted that a tiDal 
decision vOuld be made in Jul;r, but it DOW se_ed likel;r that the 1970 Congress 
would be held in WiDnipeg, the 1971 Congrees in Montreal. 

8. Other Buaipets 

Dr. R.E. )lmn _ved a vote ot thanb to outgoing maben ot the Ixecutive, 
Keasrs t J.P. Bruce and JoA.W. McCulloch. Seconded b;r Hr. B. C .. eron. Carried. 

9. Jp.te]J'\ion ot 11M orficer', 

The President ve1cOllleci the incolliDg Council. 

10. .t4, W7""rtr 

The Heeting vas adjourD8d at 9120 p.lI. It was tollowed b;r a reception 
ill the tacult;r rooll ot the lev l'hTsics Building, Universit;r ot Toronto. 

M.K. Thomas , President G.L. Pincock, Recording Secretary 



ANNUAL REPORT 

CANADIAN METEOROLOGICAL SOCIETY 

MEMBERSHIP 

Membership in the Canadian Meteorological Society continued to rise 
in 1969 and by April 1, 1970 stood at 593 including 83 student members, 
as compared with 554 including 73 students a year before. This was in 
spite of the fact that 72 names were removed from the rolls in December 
1969 for non-payment of dues. A number of these have since been rein
stated. A membership drive is currently being conducted through the 
Centres and is beginning to show some results. 

THIRD ANNUAL CONGRESS 

The Third Annual Congress of the Society was held at the University 
of Toronto, May 27 to 29, 1969. Using "Applied Meteorology" as a theme, 
Program Chairman Gordon McKay put together an excellent and stimulating 
program consisting of 41 papers presented in eleven sessions, including 
a number of concurrent sessions. 

The keynote speaker at the opening session of the Congress was 
Dr. P.O. McTaggart-Cowan, Executive Director of the Science Council of 
Canada, speaking on "The Role of Meteorology in the National Economy". 
The first day of the Congress was devoted to "The Atmosphere as a 
Resource", while subsequent sessions were devoted to "Turbulence and the 
Boundary Layer", "Observations and Forecasting", "Human Aspects", 
"Pollution","Dynamic Meteorology","Climatological Analyses" and "General 
Meteorology". The Congress concluded with a panel discussion on the 
future of applied meteorology. Approximately 200 people were in atten
dance during the three days of the Congress, which provided, in addition 
to the scientific sessions, an opportunity to visit the meteorological 
facilities in the new McLennan Physics Laboratories at the University of 
Toronto and a visit to the McLaughlin Planetarium. Local arrangements 
for the Congress were ably handled by a local arrangements committee 
under the chairmanship of Walter Lawrynu1k. 

THIRD ANNUAL GENERAL MEETING 

The Third Annual General Meeting of the Society was held at the 
University of Toronto, at 7 p.m. on May 27, 1969. Following reports by· 
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the Executive, the report of the Nominating Committee was read, and the 
following were declared elected as officers of the Society for 1969-70: 

President 
Vice-President 
Treasurer 
Corresponding Secretary: 
Recording Secretary 
Editor 

Councillors-at-large 

Auditor 

M.K. Thomas 
D.N. McMullen 
L. Shenfeld 
J.D. Holland 
G.L. Pincock 
E.J. Truhlar 

Prof. K.D. Hage 
Mr. J.L. Knox 
Rev. Father C. East 

R.D. Easto 

Professor A.W. Brewer continued as Past President. 

The report of the Prize Committee was presented, recommending the 
presentation of the following prizes for 1969: 

President's Prize 
Prize in Applied Meteorology 
Graduate Student Prize 
Dr. Andrew Thomson Undergraduate Student Prize: 

Prof. A.W. Brewer 
Mr. D. Davies 
No recommendation 
Mr. loR. Graham 

It was voted to change the fee structure for 1970 to the following: 
Undergraduate Student Members $1.00, Graduate Student Members $2.00, 
Members $8.00, Corporate Members $25.00. 

At the close of the business meeting the members adjourned to the 
Faculty Lounge of the McLennan Physics Laboratories for a wine and 
cheese party. 

ANNUAL DINNER 

The Annual Dinner of the Society was held in the Great Hall at Hart 
House on Wednesday, May 28 preceded by an open-air reception in the 
Quadrangle. Guest speaker at the dinner was Dr. F.K. Hare, who had 
recently joined the Geography Department at the University of Toronto. 
At the annual dinner, the Patterson Medal was presented to Dr. Warren L. 
Godson, Superintendent of the Atmospheric Research Section of the Meteor
ological Branch,with Dr. D.P. McIntyre making the presentation on behalf 
of the Director of the Branch. The President of the Society presented 
the Society's Awards for 1969: The President's Prize to Professor 
A.W. Brewer, the Prize in Applied Meteorology to Mr. D. Davies, and the 
Dr. Andrew Thomson Undergraduate Student Prize to Mr. I.R. Graham . 
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OTHER ACTIVITIES 

Among other activities in which the Society participated in 1969 
was the Canada-wide National Science Fair. The 1969 fair was held at the 
Regina campus of the University of Saskatchewan, May 8-10, 1969. 
Michael Lynch of Sarnia won the prize presented by the Society for the 
exhibit best demonstrating proficiency in Meteorology. The 1970 Science 
Fair is being held at McMaster University, Hamilton, Ontario, May 12-16, 
1970, and is being given similar support by the Society. 

Our President attended the meetings in Ottawa on January 17, 1970 
at which the new national organization, SCITEC, representing the entire 
Canadian scientific, engineering and technological community,was founded. 
Our President's recommendation is that the Canadian Meteorological 
Society consider affiliation with SCITEC when complete information on 
the requirements become available. Discussion of SCITEC is also an item 
for discussion on the Agenda of the 1970 Annual Meeting. 

Another activity 
for the national tour 
during the winter of 
Meteorological Branch. 

of the Society 
of Dr. Tim Oke 

1969-70 in 

during 1969-70 was to help 
who visited Centres of the 
a speaking tour sponsored 

arrange 
Society 
by the 

The future of the Society is a subject which continued to hold the 
attention of the Executive and Council for a great deal of time during 
the past year. A Society Development Committee was formed to consider 
this subject and to make recommendations to Council. The Committee has 
prepared a very fine and comprehensive report which will form the basis 
for discussion on the future of the Society at the Annual Meeting. 
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CANADIAN METEOROLOGICAL SOCIETY 
STATEMENT OF RECEIPTS AND EXPENDITURES 

FOR THE YEAR ENDED DECEMBER 31, 1969 

RECEIPTS 
1967 Fees 
1968 " 
1969 " 
1970 " 

OTHER INCOME 
Bond Interest 
Bank Interest 
Dividends - Bell Telephone 
Subscriptions to Atmosphere 
Refund from 1968 Congress 
Refund from 1969 Congress 
Sales tax refund - ATMOSPHERE 
Grant - Meteorological Branch 

Proceeds from sales of bonds; 
Gov't. of Canada 3a% - 1978 
Gov't. of Canada 4,% - 1983 

TOTAL RECEIPTS: 

EXPENDITURES 
Centres - expenses 
Prizes 
Audit expense - 1968 and 1969 
Stationery and Printing 
Congress Expenses 
Bank Charges 
Postage 
ATMOSPHERE - printing and mailing 

Purchase - 1969 Gov't. of Canada Savings Bonds 
TOTAL EXPENDITURES: 

Bank Balance - January 1, 1969 
Plus receipts 1969 
Less expenditures 1969 

Balance - Bank of Montreal - December 31, 1969 
Canadian Imperial 
Bank of Commerce - December 31, 1969 

27 

$ 1.00 
163.20 

3,391.48 
122.95 

$ 25.50 
38.53 
30.00 

183.45 
153.57 
162.53 
116.74 

1,500.00 

$ 186.97 
37.61 
60.00 

708.79 
545.18 
43.32 

138.45 
3,293.56 

$3,678.63 

$2,210.32 
$5,888.95 

977 • 90 
$6,866.85 

$5,013.88 

950.00 
$5,963.88 

$ 956.47 
6,866.85 
5,963.88 

$1,859.44 

$ 793.10 

1,066.34 
$1,859.44 



Bank 

Bonds 

CANADIAN METEOROLOGICAL SOCIETY 
BALANCE SHEET AS AT DECEMBER 31, 1969 

ASSETS 

- Balance, December 31, 1969 $1,859.44 

- 1969 Canada Savings Bonds 
(1 Nov 1978 - average 8~) (a) 950.00 

Bell Telephone - market value December 31/69 
$44.00 x 12 shares 528.00 $3,337.44 

LIABILITIES 

Surplus - December 31, 1968 $2,385.97 

Surplus for year 1969 951.47 $3,337.44 

AUDITOR'S REPORT 

Note (a) - interest rate on bonds 
first year 7 ~ 
second and third years 8 % 
fourth to the ninth 
years inclusive 

I have examined the records of the Canadian 
Meteorological Society and am satisfied that the Treasurer's Report 
presents a proper statement of the financial position as at December 31, 
1969. 
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R.D. Easto, 
Auditor 
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CANADIAN METEOROLOGICAL SOCIETY 

STATEMENT OF ACCOUNTS FOR "ATMOSPHERE" 
YEAR ENDED 31ST DECEMBER, L969 

INCOME 

Subscriptions $ 123.05 

Reprints and back issues 247.69 

CMS subsidy 1,900.00 

Advertising revenue 100.00 

Bank Credit .10 

Bank exchange undeducted .30 

Current account 
1 January, 1969 

$2,371.14 

84.17 
$2,455.31 

EXPENDITURE 

Postage 

Addressograph work 

Printing 

Stationery 

Office supplies 

Typing 

Bank exchange char
ges, additional 

Bank Service Charges 

Current account 
31 December, 1969 

$ 228.47 

42.50 

1,766.29 

18.89 

1. 79 

235.95 

.33 

7.00 
$2,316.22 

139.09 
$2,455.31 

Anthony W. Smith 
12 January, 1970 
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REPORT OF NOMINATING COMMITTEE 

The following have been nominated for the Canadian Meteorological Society 
Council for 1970-71, and all have agreed to serve, if elected: 

President Mr. D.N. McMullen 

Vice-President Mr. C.M. Penner 

Treasurer Mr. M. S. Webb 

Corresponding Secretary: Mr. G.A. McPherson 

Recording Secretary Mr. G.L. Pincock 

Councillors-at-large Mr. J.L. Knox 
Dr. K.D. Rage 
Dr. C. East 

Editor Mr. E.J. Truhlar 

Auditor Mr. R.D. Easto 

Mr. M.K. Thomas automatically becomes Past President. 
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A.W. Brewer, 
Chairman, 
Nominating Committee 
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ATMOSPHERE ANNUAL REPORT 1969 

During 1969, four issues of ATMOSPHERE were printed and distrib
uted: number 4 of Volume 6, numbers 1 and 2 of Volume 7 and the special 
Annual Congress issue. At the end of 1969, number 3 of Volume 7 was 
printed and was ready for distribution. The regular issues contained 19 
articles and papers,2 book reviews, 18 reports or notices about meetings 
and a number of other notes. The publication is about two months behind 
schedule. 

The style and format of ATMOSPHERE was changed with Volume 7 to im
prove readability and the pagination arrangement. The type style is 
regular Elite with Gothic for emphasis and variety (especially in head
ings and references). Authors of articles have not received free re
prints after the Vol. 7 No. 1 issue so that each article is printed con
tinuously without breaks. 

A more integrated mailing and distribution arrangement has been set 
up, with the printer providing this additional service. New envelopes 
were also printed for mailing each issue. 

Both the Federal and Provincial Governments have granted sales tax 
exemption for the printing of ATMOSPHERE as a professional publication 
issued quarterly. A tax refund in the amount of $116.74 was received 
from the Ideal Printing Company which printed ATMOSPHERE prior to 
May 1968. The present printing company, AMG Lithographers, has agreed to 
refund taxes paid during the period from September 1968 to September 
1969, and has not invoiced sales taxes starting with the last quarter of 
1969. 

An initial attempt to solicit advertising on a modest scale was 
made towards the end of 1969,. but there was only one response, leading to 
a possible future contact. 

Many members who otherwise support the Society have not actively 
exerted their responsibility further by contributing articles for publi
cation. As a result some publication deadline deferments have arisen, and 
consideration has been given to reducing the size of each issue from 40 
pages (when necessary) to meet the uncertain schedule of contributions 
without diluting quality of content. 

I appreciate the assistance and aid of many others who have enabled 
ATMOSPHERE to appear in print: Jim McCulloch, for his encouragement and 
suggestions; the Editorial Committee, for their advice;and the editorial 
staff for their constant and effective efforts. 

E.J. Truhlar 
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PRIZE COMMITTEE REPORT 

The Awards Committee, after due deliberation, wishes to recommend 
the following candidates for awards of the Society for the year 1969: 

Professor G.T. Csanady, University of Waterloo -
The President's Prize for his paper "Diffusion in an Ekman 
Layer", J~ Atm. Sc., 26, 414-426, 1969, and which was 
presented at the 2nd Annual Congress of the Canadian Meteoro
logical Society. 

M.K. Thomas, Meteorological Branch, Toronto -
The Prize in Applied Meteorology, in view of his extensive 
contributions which include work relating to people and 
construction, the preparation of national and international 
atlases, and continued enthusiastic promotion of all aspects 
of applied meteorology, which culminated in 1969 when the 
Society, of which he is president, held the first Canadian 
Congress on Applied Meteorology. 

T. Warren, graduate student in Meteorology, McGill University -
The Graduate Student Prize, for his M.Sc. Thesis "Initializa
tion Problems of a Primitive Equations Model of the Atmos
phere" which is considered to warrant special merit. The 
thesis was rated excellent and very good by the two examiners. 

T. Agnew, undergraduate student in mathematics and physics, Univer
sity of Toronto -
The Dr. Andrew Thompson Undergraduate Student Prize, for his 
report "Terrain induced vertical velocities obtained using a 
direct method of stream-function computation" which was publi
shed as a Meteorological Branch Technical Memorandum,TEC-72l, 
September 15, 1969,and who has collaborated on a "Note on the 
computation of terrain and frictionally induced vertical 
velocities" which has been submitted to the Journal of Applied 
Meteorology. 
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ANNUAL REPORTS FROM CENTRES 

B.C. CENTRE - VANCOUVER 

Three meetings were held in 1969; that all were hosted by The 
University of British Columbia reflected the continuing development of 
interest and support in the Society by Faculty and students in the areas 
of Oceanography, Geography and Agriculture. 

On 20th January, Dr. K.M. King of Guelph spoke on "Micrometeorology 
in Agriculture" to 22 enthusiasts who had braved the rigours of a typi
cally harsh B.C. winter! The audience were well rewarded by a fine and 
lively talk, in which the inter-relationship between two sciences was 
impressively demonstrated. Dr. King stressed the need of the agricultur
alist for increased knowledge of the meteorology of the lower layers. 

Dr. F.K. Hare addressed his "Reflections on the Stratosphere" to 42 
members and guests on 25th February. He lucidly discussed the dynamics 
of the stratospheric circulation with special reference to his own work 
in that field. Dr. Hare contrasted the traditional assumptions of a 
benign, unruffled stratosphere with the actuality of turbulence and of 
preferred areas of turbulent motion. 

On 29th October, E.I. Mukammal, Head of the Bioclimatological Sec
tion of the Meteorological Branch, addressed an audience of 30 on "The 
Problems and Applications of Micro-Climatology to Forestry and Agricul
ture." The speaker drew on a wealth of experience,gained during studies 
near Toronto and at Petawawa, to give a stimulating talk. In the course 
of his profusely illustrated lecture, Mr. Mukarnrnal emphasised that many 
basic problems in micrometeorology are far from being solved. 

Vigorous question and discussion sessions followed each of the 
talks heard during the 1969 season. 

The 1970 season started well with three meetings in the period 
January-March addressed by W.L. Gordon, T. Oke and J.L. Knox. At least 
three further meetings with guest speakers, and a special meeting to 
consider the Development Committee report, are tentatively scheduled. 

The executives for the 1968-69 year and for the current year are 
given below: 

1968-69 

J.B. Wright 
W.H. Mackie 
L.E. Parent 

Chairman 
Vice-Chairman 
Secretary-Treasurer 
Program Chairman 
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1969-70 

K. Harry 
D. Faulkner 
R.B. Sagar 
T.D. Black 



ALBERTA CENTRE 

Executive of the Centre 

Chairman 
Secretary 
Treasurer 
Calgary Member 

Meetings of the Season 

Nov. 12, 1969 

Jan. 27, 1970 

Dr. B. Haurwitz, 
National Centre for 
Atmospheric Research, 

Boulder, Colorado 

Dr. T.R. Oke, 
Geography Department, 
McGill University 

H.P. Wilson 
A. S. Mann 
W.C. Thompson 
R.K. Holbrook 

"Unsolved Problems in 
Nocti1ucent Cloud 
Researchtt 

"Urban Climatology and 
Air Pollution" 

Feb. 27, 1970 Dr. W.C. Swinbank, 
National Centre for 
Atmospheric Research, 

Boulder, Colorado 

"New Theory for the 
Ekman Layer" 

Mid-April, 1970 
(tentative) 

Dr. L. Rogers, 
Research Council of 
Alberta, 

Edmonton, Alberta 

"Electric Charge Gener
ation in Thunderstorms" 

Three of the meetings were held in the Henry Marshall Tory Building 
on the Campus of the University of Alberta at the invitation of the 
Geography Department. 

The meeting tentatively set for mid-April is proposed for Red Deer 
to reduce the travelling time required for attendance of members in 
Calgary, Suffield and Lethbridge. 
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REGINA CENTRE 

1969 was the first full year of 
executive for the year consisted 
L.S. Meeres, Secretary. 

operation of the Regina Centre. 
of S.J. Buckler, Chairman, 

Four scientific meetings were held in 1969 as follows: 

The 
and 

Jan. 23 - Professor K.M. King, University of Guelph, gave an interes
ting talk on "Applications of Micrometeorology in Agriculture." 

April 
Office in 
City, April 

30 - S.J. Buckler, D.I.C. of the Prairie Hydrometeorological 
Regina reported on the Western Snow Conference at Salt Lake 
15-17, 1969. 

May 26 - Mr . S.R. Blackwell of the 
Commission described the work carried on 
and their meteorological requirements. 

Saskatchewan Water Resources 
by the SWRC Hydrology Division 

November 3 - L.S. Meeres reported on the American Meteorological 
Society's Third Conference on Weather Analysis and Forecasting. 

Mr. L.S. Meeres of the Regina Centre was appointed as judge for the 
CMS prize to be awarded at the Eighth Canada-Wide Science Fair, held at 
the University of Saskatchewan Regina Campus, May 8, 9,10, 1969. Mr. 
S.J. Buckler, Chairman of the centre, presented the prize at the closing 
banquet on May 10th to Michael Lynch of Sarnia, Ontario, for his air pol
lution project demonstrating the experimental determination of sulphur 
dioxide levels in Sarnia, using lead peroxide "candles." 

MEETINGS in 1970: 

Jan. 29 - Dr. T. Oke of the Geography Department, McGill University, 
gave an illustrated lecture on- "Urban Climatology and Air Pollution." 

March 23 - Mr. E. Einarsson from the Prairie Weather Central reported 
on work he has done in connection with "Wind Tides on Some Prairie Lakes". 
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TORONTO CENTRE 

Officers of the Toronto Centre for 1969-70 

Chairman 
Programme Secretary 
Treasurer 

T.L. Wiacek 
D.K.A. Gillies 
T. Galler 

Secretary 

Meetings 

October 7, 1969 

November 10, 1969 

December 9, 1969 

January 20, 1970 

February 10, 1970 

April 9, 1970 

May I, 1970 

M. S. Webb 

"Why Bother With Research" 
Dr. D.V. Anderson, Dept. of Mathematics, 
University of Toronto. 

"Carbon Dioxide and All That" 
Dr. F.K. Hare, Dept. of Geography, 
University of Toronto. 

Tour of Nuclear Power Generating Station, 
Pickering, Ontario. 

"Ice, Weather and the Manhattan" 
Mr. E. Stasyshyn, Ice Reconnaissance Unit, 
Meteorological Service of Canada, Toronto 

"NIMBUS D Ozone Experiment" 
Dr. C.L. Mateer, Supervisor of PhYSical 
Research Unit, 
Meteorological Service of Canada,Toronto 

"Urban Climate and Air Pollution" 
Dr. T.R. Oke, Dept. of Geography. 
McGill University, Montreal. 

Dinner/Business Meeting at Ontario 
Science Centre followed by a tour. 
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MONTREAL CENTRE 

Executive: Chairman 
Secretary 
Treasurer 
Member-of-the-Executive 

Dr. K.L.S. Gunn 
R.W. Shaw 
B. Barge 
Dr. P.E. Merilees 

30 Sept. 69: Dr. Fred Bushby, Meteorological Office, Bracknell, 
England, spoke on "Recent Results with a ten-level 
model suitable f'or detailed weather prediction". The 
model, which included moisture and precipitation,used 
a SO km grid. This model is currently being evaluated 
by the British Meteorological Office. 

21 Oct. 69: Dr. B. Machenauer, University of Copenhagen, spoke on 
the theory of planetary fluctuations based on spheri
cal harmonics. His most significant result was that 
moderately fast moving planetary waves can be 
explained by the gravity-inertial oscillations of a 
homogeneous incompressible fluid on a sphere. 

2 Dec. 69: Mr. A.J. Chisholm of McGill University described the 
operational aspects of the Alberta Hail Studies pro
ject and his own research into the structure of 
severe hailstorms, including the microphysics of pre
cipitation within them. 

27 Jan. 70: The Centre held a special gala night to which wives 
and friends were invited. Dr. Victor E.F. Salman of 
the Canadian Wildlife Service gave an interesting 
talk on the meteorological aspects of forecasting the 
migration of birds. He also discussed the problem of 
bird strikes on aircraft and showed examples of the 
resulting structural damage. Movies of migrating 
birds as detected by radar were shown. 

10 Mar. 70: Dr. T.R. Oke of McGill University spoke on "Urban 
Climate and Air Pollution". He outlined the meteoro
logical factors in the lowest layers that affect the 
unique climate of a city;in particular, the pollution 
content of the air. He stressed the need for careful 
planning of cities to avoid high pollution levels. 
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CANADIAN METEOROLOGICAL SOCIETY 

PROPOSED BUDGET FOR 1971 

RECEIPTS 
Dividends and Interest 
Meteorological Branch Grant 

FEES 
General members - 500 @ $ 8.00 
Corporate member - 1 @ $25.00 
Graduate student members - 85 @ $ 2.00 
Undergraduate student members - 5 @ $ 1.00 

EXPENDITURES 
Net "Atmosphere" cost 

Annual Congress 
Typing 
Mailing 
Printing 

Awards and Prizes 

Auditor honorarium 

Grants to Centres 

Executive Costs of Operation 
Bank charges 
Postage 
Stationery 
Printing 
Clerical assistance 

Budgeted Surplus 

- $ 40.00 
60.00 

600.00 

- $ 40.00 
300.00 
100.00 
100.00 
100.00 
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$ 100.00 
500.00 

$4,000.00 
25.00 

170.00 
5.00 

$4,800.00 

$2,800.00 

700.00 

100.00 

30.00 

300.00 

640.00 
$4,570.00 

$ 230.00 



PROPOSED AMENDMENTS TO BY-LA~S 
AFFECTUNG MEMBERSHIP 

1. Delete present By-law 2 c) and substitute therefor: 

"c) Corporate membership is open to consulting 
meteorologists." 

2. Add new By-law 2 d): 

"d) Sustaining membership is open to institutions, 
companies, firms and organizations." 

The purpose of these proposed amendments is to make provision for a new 
class of membership to be known as Sustaining Membership, open to insti
tutions, companies, firms and organizations interested in providing 
financial support to the Canadian Meteorological Society and thereby to 
meteorology in Canada. The amendments at the same time make provision 
for retaining the present corporate membership classification for those 
who have so far seen fit to take advantage of it, namely, consulting 
meteorologists. 
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1. 

PROPOSED AMENDMENTS 

TO BY-LAWS AFFECTING SOCIETY'S AWARDS 

Amend By-Law l4(d) by adding the following: 

" •••••.• The Corresponding Secretary will pass this 
information, together with a list of papers and authors 
from national Canadian Meteorological Society or 
Canadian Meteorological Society sponsored meetings 
during the year, to the Awards Committee for their con
sideration". 

2. Add New Clause l4(e): 

"(e) Nominations for the Society's Awards from members 
and Centres will be called for by the Corresponding 
Secretary in an appropriate issue of ATMOSPHERE each 
year, with March 1 as the deadline for receipt of nomin
ations. Nominations received by this date will be 
forwarded to the Awards Committee for their considera
tion". 

The purpose of these proposed amendments is: 

(a) to assist the Awards Committee in their deliberations 
by making it mandatory for the Corresponding Secretary 
to provide them with the additional information speci
fied in proposed amendment 1; and 

(b) to encourage greater participation in the Society's 
affairs by the Centres and the members at large by call
ing for them to make nominations for the Society's 
awards, as specified in proposed amendment 2. 
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THE eMS DEVELOPMENT COMMITTEE 

The National Executive decided in 1969 to set up a committee to 
report on the future development and goals of the Canadian Meteorological 
Society. The committee consisted of representatives from universities, 
including students, from Meteorological Branch Headquarters divisions, 
Forecasting Services and outside agencies. All committee members submit
ted working papers and participated actively in several interesting meet
ings. The following brief account will attempt to summarize the dis
cussions and the highlights of the report but most of the details and 
organizational matters will be omitted. 

There is a strong feeling in the world today that scientific and 
technological problems can no longer be considered separately from social 
problems and that scientists must accept social responsibilities for 
their activities. The committee felt that the CMS could and should be the 
leader in communication and provision of advice on meteorological prob
lems where these are concerned with the social welfare of the community. 
The CMS should prepare itself to lead independently in professional 
meteorology in Canada. To this end, the report urges the frequent use of 
standing committees to report on policy, on scientific and professional 
matters, on education and on matters pertaining to the importance and 
application of meteorology to society. 

The report points out that for the CMS to play its proper role in 
this regard and in order to develop adequate publications, the executive 
should keep under active consideration the setting up of a permanent 
secretariat. Realizing that such a goal is at least five years away and 
would require almost complete support of the Society by all Canadian 
meteorologists at a considerable fee increase, the committee also recom
mends further promotion of membership, not only among meteorologists but 
from among all those interested in the environmental and related sciences. 
The committee, however, recommends that the essential nature of the 
society as a "Learned Society" with a strong core of professional member
ship be retained. 

Local centres are of vital concern to the growth and stature of the 
CMS and must play an increasing role in the Society's activities. 

The most difficult problem the CMS has to face is the development of 
its publications. The committee suggested two alternative courses of 
action. 

1. Continue the development and improvement of "Atmosphere" 
along present lines. 

2. Develop "Atmosphere" as a prestige annual publication until 
the budget permits expansion and develop a secon~ publication 
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to he distrihuted bi-monthly or oftener. This second 
publication would be designed as a concise newsletter to 
communicate rapidly on news items,society business,important 
meteorological matters of interest to the membership at 
large. Input to this second publication would require 
active cooperation and participation by local centres and 
the membership at large. The publication, possibly named 
"The Canadian Meteorologist" would also be a convenient 
vehicle for statements prepared by Standing Committees men
tioned previously, or by the Executive or for "Press 
Releases", etc. I t would be, because of budgeting restric
tions, produced in the most inexpensive manner possible. 

The majority of the committee felt that some change in the publica
tions policy was necessary to provide for better communication among mem
bers and better leadership on professional matters. 
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RECOMMENDATION FOR STANDING COMMITTEES 

Tn the report of the Society's Development Committee (Feb. 1970), 
the following recommendation was put forward: 

"The Development Committee recommends the frequent use of 
standing committees on policy, on scientific and professional 
matters,on education of the general public, on matters pertain
ing to the importance and application of meteorology in 
society by the National Executive. These committees would be 
appointed by each National Executive and would have tenure 
only during the tenure of that Executive". 

Members of the 1969-70 Executive view the recommendation with 
favour and urge the incoming Council to seriously consider establishing 
standing committees as soon as possible in 1970 on (a) scientific and 
professional matters, and on (b) public information. 

If appointed by Council in the fall of 1970, the proposed standing 
committees would expire on the occasion of the 1971 Annual General 
Meeting. No action would be expected from a standing committee unless 
Council, or the Executive acting for it, passed a request for opinion to 
it. Fairly rapid response in the order of one or two weeks in the form 
of a report to the Executive would then be expected from the pertinent 
standing committee upon receipt. The Councilor Executive would decide 
whether or not to use the "opinion" on behalf of the Society. In other 
words, the standing committee's function would be purely advisory and 
Council, or the Executive acting for it, would not be bound to make pub
lic the opinion expressed by the standing committee at any time. Neither 
secrecy nor undue publicity would be given to the composition of the 
standing committees and all announcements or pronouncements would be 
issued by the Executive of ' the Society. 

The outgoing Executive recommends the establishment of standing 
committees on scientific and professional matters and public information 
as soon as possible in 1970. Perhaps individual members would like to 
express their opinions on this subject at the Winnipeg Annual General 
Meeting. 

April 1/70 
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PROPOSALS FOR ATMOSPHERE 

The Society's Development Committee in its report declared: 
"The most difficult problem that the CMS has to face is the development 
of its publications. The Committee recognized the valuable contributions 
and advances made by the development of ATMOSPHERE. Produced by volun
teer effort, with inadequate budgets, and supported by an apathetic, 
although sometimes critical membership, ATMOSPHERE has grown in stature 
during its short life. Nevertheless, the discussions of the Committee 
indicate that every effort should be made to improve the publication". 

The report of 
regarding the goals 
that in particular 
present publication 
them: 

the Committee also included a general discussion 
and objectives of ATMOSPHERE, with the conclusion 
since these objectives are not being met by the 

that two possible approaches could be made to achieve 

1) "Continue the development and improvement of ATMOSPHERE 
along present lines ••••••• with the available resources". 

2) "Develop ATMOSPHERE as a prestige publication to be 
printed annually ••••••• and develop a second publication 
distributed bi-monthly or oftener". 

Your Executive discussed at length the two approaches mentioned 
above and finally made a decision to pursue the development and improve
ment of the present ATMOSPHERE without consideration of a second publica
tion at this time. Early this spring the Editor and President met with 
the University of Toronto Press representatives, and in April a set of 
estimates were received from that organization regarding possible 
services that could be provided for our Society. 

SERVICES OFFERED BY THE UNIVERSITY OF TORONTO PRESS 

a) Design - The Press suggested a 6 x 9~" page size compared to the 
present 8 x 10" size. The number of pages and the number of lines 
per page would be approximately the same as in the present 
ATMOSPHERE. A glossy cover has been rough-designed to figuratively 
represent the atmosphere: light blue at the bottom of the cover with 
"Canadian Meteorological Society" overprinted in black, deepening to 
a darker blue at the top with "ATMOSPHERE" overprinted. The one-time 
cost would be $263. 

b) Copy editing - For about $150 an issue the Press will take full 
responsibility for copy editing,instructions to the printer, handling 
of proofs and general production supervision, relieving the editor of 
all such details. 
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c) Printing - The quotation for 1000 copies of a 32-page booklet is 
$1,220, and for each 100 additional copies $19.40. Ten to 25% should 
be added to the Printer's estimates to cover contingencies. 

d) Promotion - An initial promotional campaign to advertise and provide 
North American universities, colleges, libraries, etc., with sample 
copies would be desirable and would cost about $1,000. In the Press' 
experience we might expect at least 600 new subscribers or members 
in return. 

e) Mailing service - For $1.00 a member per year, the Press would 
envelope,stamp and mail out four copies of ATMOSPHERE, but would not 
be responsible for keeping and updating the mailing list. The 
Society would have to provide this for the distribution of each 
issue. 

f) Complete distributing and billing service - For $3.00 a year per 
member the Press would bill and collect for subscriptions and member
ships, maintain an address list (which would be amended quarterly 
just before each distribution), and would periodically supply the 
Executive with a mailing list to be used for other purposes, and 
would carry out and pay for the mailing as described in (e). 

ITEMS NOT CONSIDERED ELSEWHERE IN THESE PROPOSALS 

a) Advertising - The sale of advertising may become feasible but at 
present it is not practical for "amateurs". Salesman commissions 
cost 25%, printing costs can balloon and extensive and expensive 
"follow-up" and maintenance are required to hold advertising 
contracts. 

b) Payment for contributions - No 

c) Honorarium for editors - No 

d) Subsidies - The Press advises that most 
subsidization on a continuing basis. 
considered in the proposals that follow. 

PROPOSALS 

learned journals require 
Subsidies have not been 

The accompanying table is labelled "Trial Financial Estimates for 
1972" and shows statistics and data for each of three proposals. 

a) Proposal #1 - Should the Society decide to make no change in 
ATMOSPHERE policy or format, annual dues can be kept near $8 a year. 
It is forecast that membership would slowly grow to 600 full members, 
and 100 student members. By 1972 there will be no grant money from 
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the Meteorological Branch, but the Editor has managed to free 
ATMOSPHERE from payment of federal and provincial taxes. Under this 
proposal, however, the Society will not be doing anything to improve 
the format of ATMOSPHERE; and the Editor,Treasurer and Corresponding 
Secretary will still be confronted with considerable clerical work -
keeping the address lists up-to-date,billing members and subscribers, 
writing receipts, arranging for typing of manuscripts, badgering the 
printer to meet publication schedules,checking out the distribution, 
etc. On the other hand, the Society dues would remain fairly steady 
and we would retain our investments valued at $1,500. 

b) Proposal #2 - It might be suggested that we should arrange to have 
ATMOSPHERE printed by the University of Toronto Press as cheaply as 
possible without subscribing to any extra services. To do this we 
would have to pay design charges of approximately $263, but could 
forego promotion,copy editing and any assistance in the distribution 
of the publication. In other words, the Editor would have the same 
duties as he now has, but ATMOSPHERE would be printed in a new 
format. Individual membership dues would have to be increased, and 
we would doubtless lose some members because of this. It is 
estimated that one-third of the membership would be lost if rates or 
dues went as high as $14. On this basis, however, we would have a 
much better looking publication,but neither the Editor,the Secretary 
nor the Treasurer would be relieved of any of their duties, except 
those diminished by a decreasing membership. 

c) Proposal #3 - If the Society were to take full advantage of the 
University of Toronto Press services, i.e. designing services and a 
promotional campaign at a cost of about $1,300, and by subscribing 
to copy editing, printing, distributing and billing services, the 
result might hopefully be only a little more expensive than now. 
Pessimistically the change would be quite a bit more expensive to 
the individual member. If the University of Toronto Press estimate 
is valid and we could increase the paid circulation of ATMOSPHERE by 
about 600,it should be possible to set full membership dues at about 
$9. On the other hand, if the promotion effort did not bring members 
and if about one-third of the members decided to withdraw from the 
Society because of a possible increase in fees, these certainly 
would, and might increase to about $15.00 per member in order to 
finance ATMOSPHERE and all services. The important thing about 
proposal #3 is, however, that the editor would be free to edit and 
manage ATMOSPHERE without typing,printing and distributing problems. 
The Treasurer would be free to watch Society finances without writing 
hundreds of receipts, handling bank deposits and chasing delinquent 
members, while the Secretary would be no longer charged with keeping 
mailing lists up-to-date and watching for changes of address. The 
ultimate and oft desired paid secretariat would not be necessary 
since the clerical and time-consuming jobs would be done by the 
Press. 
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WHI7HER? 

The Canadian Meteorological Society is now at its first crossroads. 
Do we continue in the present manner with an ATMOSPHERE we would all 
like to see improved and with little to offer prospective members, or do 
we opt to attempt to publish a first-class handsome quarterly periodical 
which would attract several hundred more subscribers and members? To do 
this we would be gambling our assets of $1,300 and taking a chance on 
much higher dues for at least one or two years. If memberships and sub
scriptions did not increase markedly during the first year or 18 months 
the Society would undoubtedly be faced with retrenchment and ATMOSPHERE 
would have to be cut back to the 1970 type periodical. On the other 
hand, we do have an opportunity to use our Society in the promotion of 
meteorology! 

May 8, 1970 
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Paid up Membership - Full 
Students 
Corporations 

ATMOSPHERE Subscriptions 

Assets 
.c-

(Bonds) 
oo 

Income: Annual Fees 
ATMOSPHERE Subscript. 
Grants 
Interest 
Miscellaneous 

total Income 

Costs: Executive Admin. 
Congress Materials 
Grants to Centres 
Miscellaneous 

ATMOSPHERE: Type 
Copy Edit 
Print 
Distribution & Bill 

Total Cost 

Balance 

TRIAL FINANCIAL ESTIMATES FOR 1972 

Proposal 111 

No change in 
policy, continue 
present 
ATMOSPHERE 

$ 

600 @ 8.00 
100 " 2.00 

2 " 25.00 

25 " 2.50 

1,500.00 

5,050.00 
62.50 

0.00 
50.00 

100.00 
5,262.50 

700.00 
800.00 
300.00 
200.00 

150.00 
0.00 

2,200.00 
520.00 

4,870.00 

$ 392.50 

Proposal 112 

University of 
Toronto Press 
print ATMOSPHERE 
only - No promo-
tion 

$ 

400 @ 14.00 
100 " 2.00 

2 " 25.00 

50 " 14.00 

1,200.00 

5,850.00 
700.00 

0.00 
40.00 

100.00 
6,690.00 

600.00 
800.00 
300.00 
200.00 

100.00 
0.00 

4,000.00 
425.00 

6,425.00 

$ 265.00 

Proposal 113 

Full University of Toronto Press 
Service plus Promotion 
Best Result Worst Result 

$ $ 

700 @ 9.00 400 @ 15.00 
150 " 2.00 100 " 2.00 

4 " 25.00 2 " 25.00 

450 " 9.00 150 " 15.00 

200.00 200.00 

6,700.00 6,250.00 
4,050.00 2,250.00 

0.00 0.00 
0.00 0.00 

100.00 100.00 
10,850.00 8,600.00 

300.00 300.00 
800.00 800.00 
300.00 300.00 
200.00 200.00 

0.00 0.00 
600.00 600.00 

4,720.00 4,220.00 
3,900.00 2,180.00 

10,820.00 8,600.00 

$ 30.00 $ 0.00 



THE CANADIAN METEOROLOGICAL SOCIETY 
La Societe Meteorologique du Canada 

The Canadian Meteorological Society came into being on January 1, 1967, 
replacing the Canadian Branch of the Royal Meteorological Society, which 
had been established in 1940. The Society exists for the advancement of 
Meteorology and membership is open to persons and organizations having 
an interest in Meteorology. There are local centres of the Society in 
several of the larger cities of Canada where papers are read and discus
sions held on subjects of meteorOlogical interest. Atmosphere is the 
official publication of the Society. Since its founding, the Society 
has continued the custom begun by the Canadian Branch of the RMS of hold
ing an annual congress each spring, which serves as a National Meteoro
logical Congress. 

For further information regarding membership,please write to the Corres
ponding Secretary, Canadian Meteorological Society, P. O. Box 851, 
Adelaide Street Post Office, Toronto 210, Ontario. 

There are four types of m~bership - Member, Corporate Member, Graduate 
Student Member and Undergraduate Student Member. For 1970, the dues are 
$8.00, $25.00, $2.00 and $1.00, respectively. Atmosphere is distributed 
free to all types of member. Applications. for membership should be 
accompanied by· a cheque made payable to The Canadian Meteorological 
Society·, with exchange added for non-Toronto Banks. 

COUNCIL FOR 1969-70 

President M.K. Thomas Councillors 
Vice-President D.N. McMullen C. East 
Past President A.W. Brewer K.D. Hage 
Treasurer L. Shenfeld J. Knox 
Corresponding Secretary J.D. Rolland Chairmen of Local Centres 
Recording Secretary G.L. Pincock 

The Executive Address: P.O. Box 851 
Adelaide Street Post Office 
Toronto 210, Ontario, Canada 

ATMOSPHERE 

Editorial Committee: Associate Editors: 
E.J. Truhlar, Editor-in-Chief 
J.A.W. McCulloch 
H.B. Kruger 
R.E. Munn 

Editorial Staff: 
N. MacPhail 
J. Ro gal sky , Advertising 
A.W. Smith 

Corporate Member 
Geoscience Research Associates, Ltd., 

Edmonton, Alta. 

B.W. Boville 
K.D. Rage 
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