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FIFTH NATIONAL CONGRESS OF THE CANADIAN
BRANCH OF THE ROYAL METEOROLOGICAL SOCIETY

For the fifth year in succession the Canadian Branch joined
the Learned Societies in their annual meetings which conclude the
academic year in Canadian Universities. On this occasion Halifax
was the venue. Distance from the main centres of population in Ca-
nada did not appreciably affect the attendance - there were 65 reg-
istrations - but in contrast with the sunny skies of previous locations,
Halifax will be remembered for its wind and rain and 40 degree tem-
peratures. Meetings were held on two days, llth and 12th June, in
the Sir James Dunn Science Building, Dalhousie University and in the
Chemistry Building.

The chairman of the Programme Committee was H.M. Hutchon.
Nineteen papers were read in all, the first day being a ""University
day'', the second a '"Meteorological Service day".

Local arrangements were in the hands of Lyall Swansburg.



FIRST DAY - Morning Session

Prof. B. W. Boville, McGill University, retiring President
of the Branch, took the chair for the first session, which was held
jointly with the Canadian Association of Physicists. His own work
on the general circulation formed the first subject. Prof. Boville
opened with an historical introduction and a general statement of
the three main aspects of the problem as they appear today. These
were then dealt with in detail by members of his group. Using a
series of colour slides Mr. B. O'Reilly summarized the methods
of exchange of energy from available potential to kinetic and back
and between the various types of kinetic energy, e.g. that contained
in meridional motion, the zonal current and in the stationary and
travelling eddies - cyclones. He emphasized that it is the synoptic
scale eddies which play the predominant part in the conversion of
potential energy into air motion - sending energy up the spectrum
to maintain the zonal current and planetary waves and down the spec-
trum into turbulent and frictional dissipation. Mr. Andre Robert
dealt with the effects of convection and heat transfer in the meridional
circulation and suggested that the interactions between eddies on dif-
ferent scales was a feature of importance. Mr. Merilees showed
that the effects of non-linear interaction had been seriously under-
estimated in the past and that non-linear wave growth required care-
ful investigation. He presented graphs showing the growth of a wave
at the expense of the zonal flow., Linear growth was shown to pro-
ceed without limit while non-linear growth ends after most of the
available energy has been taken out of the flow. The stabilization
of the long waves by the short waves was also discussed.

Papers by Mr. C. Quon of the Bedford Institute of Oceanography,
Dartmouth, Nova Scotia, and Prof. A. W, Brewer, Toronto University,
were then taken up. Mr. Quon explained the problems facing a wave
forecaster, who is handicapped by lack of observations and who must
forecast such an erratic element as wave height, dependent on such
diverse factors as the air-sea temperature difference, air turbulence,
the angle of the wind direction to the running sea, in addition to depth
and fetch. Wave refraction is of particul ar importance in coastal
waters because of the rapid change in depth: this was illustrated by
slides showing two wave trains entering the Gulf of St. Lawrence:
although coming from the same direction a moderate difference in
wave-length produces markedly different travel in the Gulf. Prof.
Brewer described a new technique for the measurement of ozone in
the stratosphere. The platinum element was baked: the sonde is
launched so that one radiometer is 80 close below the balloon that it is
constantly in its shadow and a second so far beneath that it is clear.

It was possible to obtain the ratio between direct and scattered radi-
ation. The technique could be particularly successful in the tropics
and three ascents made in Jamaica this spring had given entirely
compatible results.



Afternoon Session.

The afternoon session carried the title ''"Physical and
Dynamical Meteorology'' and was under the chairmanship of Dr. D.P.
McIntyre, a past President of the Branch.,

Two papers were presented by members of Prof, Orvig's
McGill Arctic Group. Miss Bea Taylor was concerned with evapora-
tion and sensible heat flux over the Arctic Ocean. Her tables and
graphs indicated that both these elements are very sensitive to the
amount of open water and, in fact, that there is not enough energy
available to maintain the fluxes if substantially greater areas of open
sea were to exist. In spite of this the studies indicated that the Arctic
sea ice is becoming progressively thinner, a result confirmed by a
comparison of current values of the ice thickness with those made at
the end of the nineteenth century. Prof. Orvig then went into the ques-
tion of the heat budget over the Arctic Ocean: this had been investi-
gated for the surface, the troposphere and the earth-atmosphere as
a whole. It emerged that in the approach to the studies a cloud atlas
had been prepared which gave average type and amount of cloud for
each month of the year for different regions of the Arctic. The pre-
dominance of longwave radiation towards the surface is far more
significant in the Arctic.thah in other latitudes. A substantial por-
tion of the incoming radiation energy in summer is put into storage
by absorption in the water and by warming and melting of ice. In
the case of the tropospheric budget the importance of the non-radi-
ative terms increases for the incoming side of the budget and de-
creases on the expenditure side, where radiation becomes practi-
cally the only term. In the case of the earth-atmosphere system as
a whole the absorbed solar radiation is proportionally smaller in the
north and the contribution of evaporation to the energy turn-over is
also less than the global average. Dr. J. Maybank of the Saskatchewan
Research Council had been investigating Bowen correlations in respect
of rainfall in the Canadian prairies. Reasonably good agreement had
been found but time intervals other than the 30-day period appeared
to give equally good results. Dr. Maybank was attempting to link the
precipitation anomalies with pressure cycles dependent on extra-ter-
restrial influences. Mr, J. Derome, McGill University, in a study
of the relationship of large scale vertical motion with the occurrence
of severe storms, in a week in May, 196], in eastern North America,
had found a good correlation with morning precipitation only.

SECOND DAY - Morning Session

On the second day Mr. J.M. Leaver, a past President
of the Branch, was in the chair for a session of six papers on synop-



tic analysis and prediction, contributed by staff members of the €Ca-
nadian Meteorological Service.

Mr. R.A. Hornstein, chief forecaster of the Atlantic
Weather Central, this year a winner of a Patterson Medal, reviewed
the weather of the past winter in the Maritime Provinces of Canada.
This was a period of exceptional cyclonic activity in the area: taking
as a measure of "explosive deepening'’ Gen. J.J. George's criterion
given in his book "Weather Forecasting for Aeronautics'', of a central
pressure fall of 20 mb in 24 hrs, this one winter had provided as many
such storms as noted by George in the three-year period studied by
him. Mr. E.C. Jarvis of the Research Section, had been working on
a refinement of the Wilson grid method of forecasting displacement by
the introduction of standard monthly sea surface temperatures. The
remainder of the session was taken up by work from the Central
Analysis Office. Mr. D,E. Page described a quick method for the
prediction of precipitation two days in advance. Prognostic thickness
patterns for the layer 1000 - 700 mb, prepared in 24-hr time steps,
are superimposed on the NWP prognostic 500 mb vorticity chart. In
less than a quarter of an hour a diagnosis can be made of the amount
of development and vertical motion to be expected and therefrom an
evaluation of rates of precipitation. Mr. D. Davies reported on at-
tempts to improve the routine computer prognoses by ''patching', i.e.,
carrying out secondary calculations in regions of strong activity. Un-
fortunately the patching has to be done before the integration of the
equations, necessitating the introduction of more complicated methods
of relaxation. Mr. R. Asselin reviewed work on the elimination of
spurious anticyclogenesis persisting despite improved objective analy-
g8is . The use of the complete balance equation in place of the linear -
ized form met requirements, apparently due to an improved estimate
of wind speeds in the troughs. Mr. W.S. Creswick describéd the many
pitfalls resulting from the introduction into the computer of estimated
data in the silent areas of the chart.

Afternoon Session

The incoming President, Dr. R.E. Munn, of the Meteor-
ological Service, was in the chair for the final session.

Prof. Hitschfeld read a paper by R.C. Srivastava of McGill
University, who was putting forward a numerical model of cumulus
convection which could take care of both the jet and bubble theories of
cloud growth. The initial radius of the jet is found to be an important
parameter. Criticism of the jet-cum-entrainment mechanism has often
been based on the assumption that the weight of condensed water would
kill the jet. However, Mr. Srivastava finds that concentrations as
high as 10 gm/m3 can occur with only a small reduction of jet speed.



The author hopes to continue this investigation by considering the
effect of a partially mixed collar between the rising jet and the am-
bient air. Members of the Meteorological Service made up the bal-
ance of the session. Mr. U. Sporns reported on a major cooperative
study of flood flows being conducted on a joint basis with the federal
Water Resources Branch and the Nova Scotia Power Commission.
The work was so far forward that it was considered that a reliable
estimate could be given of the probability of any given rainfall over
any of the river valleys in the province. Mr. H.J. Wilson had been
investigating pollution at Saint John, New Brunswick; he also read

a paper by H. F. Cork on low level inversions near Lake Erie, where
two types had been found. One, occurring on clear nights with light
winds, persisted for about 12 hours: the other, on cloudy nights with
strong winds, for less than half as long. The Chairman and Presi-
dent then took up the first of two papers from the Suffield Experimen-
tal Station, Alberta. Some 20 years ago, as part of a radio-wave
propagation study, hourly vertical profiles of temperature and mixing
ratio had been obtained at 10-foot intervals from a 100-foot tower.

As vertical profiles of humidity are relatively rare in the lowest 100
feet of the atmosphere, these had been worked up and it had been
possible to infer the relative contributions of relative and turbulent
flux divergence in determining the diurnal temperature cycle. In

the final paper Mr. O. Johnson summarized experiments to measure
the concentration of smoke up to about 15 km from the source. The
trials were made at night and it had been found that where the con-
ditions were slightly unstable agreement with standard diffusion theory
was better: where the conditions were stable concentrations at ranges
above about 3 km were less than predicted.

In a large country like Canada not the least fringe benefit
of these Congresses is the opportunity they afford for a meeting of
meteorologists who would otherwise never get together. A notable
regular attender in his retirement is Dr. Andrew Thomson, a former
Director of the Meteorological Service. Fellows, who gathered for
luncheon at the Lord Nelson Hotel on the first day, enjoyed the hos-
pitality of a reception by Dalhousie and a trip across the harbour to
the National Oceanographic Institute as its guests. Next year Fellows
will experience the '"coast to coast'' nature of the country when the
Learned Societies gather at Vancouver.

J.A. McCallum
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