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SECOND CANADIAN CONFERENCE ON MICROMETEOROLOGY

MONDAY MORNING MAY 10, 1971 9:00 a.m. - noon
OPENING: Prof. A. Brewer, on behalf of the
National Research Council 5 min.
Dr. R.E. Munn, on behalf of the
FPlanning Committee 5 min.

Session M1: Agriculture and Forestry

Chairman: Prof. R.H. Douglas

Invited Discussant: Prof. C. Tanner, University of Wisconsin

CONVECTIVE HEAT TRANSFER MEASUREMENTS OF
PLANTS IN A WIND TUNNEL 15 min.
A, Kumar and N. Barthakur, Macdonald College

MODEL EXPERIMENTS ON FORCED CONVECTION, HEAT

AND MASS TRANSFER OF LEAVES; THE EFFECT OF

FLUTTER AND LEAF SHAPE 15 min,
P, Schuepp, Macdonald College

HORIZONTAL FLUX DIVERGENCE OF HEAT, WATER

VAPOUR AND CO; IN A CORN FIELD; CASE STUDIES 15 min.
L.H. Allen, Jr. U,S5. Department of Agriculture,
Ithaca, New York

Coffee (10:15 - 10:45)

AVERAGE BOWEN-RATIO METHODS OF CALCULATING
EVAPOTRANSPIRATION APPLIED TO A DOUGLAS FIR FOREST15 min.
T.A. Black and K,G, McNaughton,
University of British Columbia

COMPARISON OF PINE FOREST EVAPOTRANSPIRATION

ESTIMATED BY ENERGY BUDGET, AERODYNAMIC AND

PRIESTLEY METHODS 15 min.
E.I. Mukammal, Canadian Meteorological Service, Toronto

AN EXTENDED BOWEN-RATIO PROFILE METHOD FOR

THE CALCULATION OF ENERGY FLUX DENSITIES

ABOVE VEGETATION 15 min.
T.R. Sinclair, L.H. Allen, Jr, and E.R, Lemon, ,
Cornell University '

MONDAY AFTERNOON MAY 10, 1971 1:30 - 5:00 p.m,

Session M2: Invited Lecture

Chairman: Prof, A. Brewer

CLIMATONOMY 45 min, |
H.H. Lettau, University of Wisconsin

Coffee (2:30 ~ 3:00)
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TUESDAY MORNING MAY 11, 1971 8:30 a.m. - noon

Session TUIL: Instruments - 1

Chairman: R. Vockeroth

THE DEVELOPMENT OF ACCURATE WIND-MEASURING
INSTRUMENTS FOR THE RESEARCH METEOROLOGIST 25 min,
G.C. Gill, University of Michigan

A PROPELLER-TYPE WIND SENSOR 15 min.
D. Champ, Canadian Meteorological Service, Toronto

A "DAMPED" WIND DIRECTION DIGITIZER 15 min,
J.S. Dickson, Canadian Meteorological Service,
Toronto

Coffee (9:45 = 10:15)

A GAS EXCHANGE METER BASED ON THE EDDY

CORRELATION TECHNIQUE 15 min,
R.L. Desjardins, CDA, Plant Research Inst,,
Ottawa and M, Johnson, Cornell University

MECHANICAL BALANCE - ELECTRICAL READOUT

WEIGHING LYSIMETER 15 min,
E.I. Mukammal, G.H. McKay and V,R. Turner,
Canadian Meteorological Service, Toronto

THERMISTOR-BASED AVERAGING THERMOMETERS
WITH DIGITAL OUTPUTS 15 min.
A, Bootsma and T.J. Gillespie, University of Guelph

INSTRUMENTS FOR TURBULENCE MEASUREMENTS

NEAR A WATER SURFACE 15 min.,
F.W. Dobson, Bedford Institute, Dartmouth, N.S.

Session TUZ: The Ekman Layer 8:30 a.m. - noon

Chairman: Prof. A. Davenport

THEORY OF THE WIND PROFILE UP TO 100-M HEIGHT 15 min,
A.K, Blackadar and H.A. Panofsky,
The Pennsylvania State University

THE GEOSTROPHIC DRAG COEFFICIENT OVER

HETEROGENEOQOUS TERRAIN 15 min.
F. Fiedler, Munich and H.A. Panofsky,
The Pennsylvania’ State University

GEOSTROPHIC DRAG, HEAT AND MASS TRANSFER
COEFFICIENTS FOR THE DIABATIC EKMAN LAYER 15 min.
G.T. Csanady, University of Waterloo

Coffee ( 9:40 - 10:10)
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SOME OPERATIONAL DIAGNOSTIC FIELDS FOR THE

BOUNDARY LAYER 25 min.
M.W. Balshaw, Canadian Meteorological Service,
Winnipeg

NON-LINEAR INTERACTIONS BETWEEN WAVE

FIELDS AND NON-WAVE FIELDS 25 min.
M. Shabbar, Canadian Meteorological Service,
Toronto

SOME RESULTS OF THE PREDICTIVE DECOMPOSITION

OF ATMOSPHERIC TURBULENCE 25 min,
B.R. Kerman, The Pennsylvania State University

THURSDAY AFTERNOON MAY 13, 1971 1:30 - 5:00 p.m,

Session TH3; Radiation

Chairman: Father C. East

LIDAR PROBING OF THE ATMOSPHERE 20 min,
A.l. Carswell, A.K, McQuillan and R. McNeil,
York University

LABORATORY MEASUREMENTS OF LIGHT
SCATTERING BY AEROSOLS 20 min,
R.G. Quiney and A.I. Carswell, York University

ON THE INTER-RELATIONSHIP BETWEEN NET

RADIATION, SOIL MOISTURE AND EVAPORATION 20 min.
B. Padmanabhamurty, Canadian Meteorological
Service, Toronto

EVALUATING AND MAPPING SURFACE VARIATIONS
IN GLOBAL RADIATION 20 min,
B.J. Garnier, McGill University

Coffee (3:10 - 3:40)

A METHOD AND EXAMPLE OF ESTIMATING EFFECTIVE
NET RADIATION FOR A MOUNTAINOUS WATERSHED 20 min,
D. Storr, Canadian Meteorological Service, Calgary

TOPOGRAPHIC VARIATION OF FOREST CANOPY

TEMPERATURE AS MEASURED BY AN AIRBECRNE

RADIATION THERMOMETER 20 min,
R.B.B. Dickison and D.O, Greenbank,
University of New Brunswick

ON THE VARIATION OF ANGLES OF INCIDENCE AND
PHASE VELOCITIES OF ANOMA LOUS SOUND WAVES 20 min,
E.R. Reinelt, University of Alberta, Edmonton






Coffee (3:10 - 3:40)

FREEZING OF WATER DROPS AT TERMINAL
VELOCITY
W.A,. Murray and R, List, University of Toronto

ELECTRIFICATION ASSOCIATED WITH SPLASHING

OF SUPER-COOLED DROPLETS ON ICE
H.G, Hengeveld, P,Y,T. Louie and J,V, Iribarne,
University of Toronto

INFLUENCE OF INITIAL CHARGES AND EXTERNAL
FIELDS ON SPLASHING ELECTRIFICATION

J.B. Maxwell and J.V. Iribarne,

University of Toronto

20 min,

20 min,

20 min.

FRIDAY AFTERNOON MAY 14, 1971 1:30 = 5:00 p.m.

Session F3: General Meteorology

Chairman: R. Fichaud

AN APPROACH TO THE MAPPING OF GRADIENT -
LEVEL WINDS OVER CANADA
A.G. Davenport and C. Baynes, University
of Western Ontario

ON THE SATURATION VAPOUR PRESSURE OF WATER
J.M. Richards, University of Waterloo

THE ECONOMIC EVALUATION OF METEOROLOGICAL
INFORMATION FOR SNOW CLEARING IN MONTREAL
A, Dasgupta, M. Inagaki, Sir George Williams
University,
R. Robinson, Canadian Meteorological Service,
Montreal

AN OPERATIONAL METHOD OF TOTAL INSTABILITY
ANALYSIS AND FORECASTING
W.S, Harley, Canadian Meteorological Service,
Toronto

Coffee (3:10 - 3:40)
THE PASSAGE OF A LAKE-BREEZE-FRONT -

A COMPARISON BETWEEN THE CITY AND THE
SUBURBS

M.S. Hirt and R. W, Shaw, Canadian Meteorological

Service, Toronto

HORIZONTAL TEMPERATURE FIELD - GREATER
VANCOUVER, B.C,
J.H. Emslie, Canadian Meteorological Service,
Vancouver

AN INTERESTING ARCTIC STORM
H.P. Wilson, Canadian Meteorological Service,
Edmonton

20 min,

20 min,

20 min.

20 min.

20 min.

20 min,

20 min.
























For highest fidelity measurement of the three components of wind
speed at a tower location the writer suggests the use of two adjacent
sensors - a '"propeller vane" to measure the horizontal component of the
wind speed and the corresponding azimuth angle of the wind; and an ad-
jacent vertical-shaft propelier anemometer to measure the vertical
component of the wind speed. Identical light weight expanded polystyrene
propellers of true helicoidal shape, each driving miniature precision
direct current tachometers, are normally used for the two-speed sensors.
A light-weight expanded polystyrene wind vane of the flat plate style,
appropriately damped, and driving 2 precision low torque potentiometer
is used for azimuth wind direction measurements. Recording can be on
three channels of a magnetic tape or other suitable recorder, FEidelity
of recording is good for wind speeds in the range 1 - 25 m sec”™ " and for
gusts of 10 meters or longer in wavelength. The st}ftin;: speed of the
propeller anemometers is usuaily 0.2 to 0.3 m sec

A PROPELLER-TYPE WIND SENSOR
D. Champ

A relatively simple flat-bladed propeller was designed for wind profile
measurements in the International Field Year on the Great Lakes. At
speeds more than double the starting speed, it displays a cosine response
within 5% of wind speed, linearity within 0.5%, a sensitivity of 0.95 m
per revolution and an incremental distance constant of 2.1 m. Its
starting speed is about 0.3 m/sec, The sensor principle could be adapted
to special anemometers for micrometeorological use by producing a
lighter, less rugged, model.

Since its cosine error is quasi-symmetrical about 45°%, simple
computer calculations will resolve the wind vector with speed inaccuracies
less than 2.5% and angular inaccuracies less than 3” at speeds greater
than 2.5 m sec”l,

In the transducer, form A reed switch closures are fed to C/MOS
integrated circuitry for propeller direction determination and wind
component accumulation. The C/MOS logic allows operation at low power
{microwatts) over a wide temperature range (-40 to 85C).

A "DAMPED" WIND DIRECTION DIGITIZER
J.S. Dickson

A Wind Direction Digitizer that has a voltage controlled slewing rate

is described, the voltage being selected to meet the user's reguirements,
Digital and voltage outputs of the instantaneous difference between the
lagged position and the vane position are also available, permitting
measurements of the wind direction variation about a slowly varying
mean value to be recorded,

A GAS EXCHANGE METER BASED ON THE EDDY CORRELATION
TECHNIQUE
R. L. Desjardins and M. Johnson

A newly developed sampling system for measuring fluxes of gases will
be described. The operation of this system is based on the eddy corre-
lation technique. Air is sucked into special bags at a rate proportional
to the vertical wind speed. This gives integrated values of the flux of
any gas, Water vapor and carbon dioxide fluxes above a corn crop at
Ithaca, New York, during the summer of 1970 will be discussed. The
results will be compared with the Bowen ratio approach for a few
special cases, An extensive discussion of errors will be presented,

Applications of this system to air pollution studies on a national
scale will also be discussed.


















analogue and analogue-to-digital recorders. The importance of the
choice of the sensors is shown to have dramatic effects on the quality of
the data and on the representativeness of the data with respect to the
actual micro=-climatic history. The conclusion reached stresses the
need for further research especially into the question of frequency
response: is the response of the sensor to the actual oscillations of

the parameter measured, either under~damped, damped, filtered, or
over-damped?

A REVIEW OF CANADIAN METEOROLOGICAL SERVICE
INVESTIGATIONS INTO THE MEASUREMENT OF PRECIPITATION
D.J. McKay

Investigations over the past several years have concentrated mainly on
improving the accuracy and reliability of precipitation measurements
made by conventional gauges. These include development of a new
larger capacity ordinary or standard rain gauge and a replacement
metering unit for the tipping-bucket rain gauge.

The Service has also investigated some relatively new methods
of measuring winter precipitation, such as those using the heated
liquid surface volumetric gauge and the snow pillow.

Some details of these new instruments are given, as well as a
discussion of their limitations under operating conditions.

SESSION W1: Urban Meteorology

THE URBAN AREA A5 TARGET FOR METEOROLOGICAL RESEARCH
H.E. Landsberg

Meteorological research in the recent past has placed most emphasis on
large-scale atmospheric motions, storms and damaging weather patterns,
synoptic scale forecasting, and applications to aviation and agriculture.
With continuing concentration of population in urban areas (in western
countries now 70%) greater attention than heretofore has to be focussed
on the meso- and micrometeorological problems of densely settled areas,
which also coincide with high concentrations of industry and road traffic.
These have, for example, created pollution hazards intirnately related to
meteorological conditions. A considerably higher premium has also been
placed on pin-pointed forecasts of snow conditions.

Parameters under notable influence of

Surface Synoptic situation local conditions

characteristics ot U. N Zo/cm3 V q precip.
AZ

Total urban area 2 1 2 2 z 1 2 1

Portion vegetated 1 1 1 T2 1

Albedo 2 2

Roughness 2 3 1 2

Combustion & other

heat products 2 3 1 1 3 2 2 3

1 weak 2 moderate 3 strong interaction

T temperature, AT/AZ low-level temperature gradient, U wind speed,
N cloudiness, Zo/cm*” nuclei number, V visibility, q specific humidity,
precip. amount and character of precipitation.
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Other aspects of the experimental integrations did not have immediate
operational application, but appear to have interesting implications. For
instance, the release of latent heat appears to affect the large=-scale
circulation in a manner which is highly dependent on the scale of the pre-
cipitating cells. The effective eddy diffusion constants appear to be highly
dependent on the baroclinicity., And a highly sensitive model appears to
be a disadvantage in no-data areas,

The baroclinic-precipitation package is now being converted to
operate over a fine grid mesh with a spacing half the standard size.

TRUNCATION ERROR IN A SPECTRAL MODEL
P.E. Merilees

A spectral barotropic model of the northern hemisphere is integrated
from the same initial condition using various resoclutions for a five-day
period. The various integrations are compared as a function of time in
order to determine the dependance of truncation error on wave number,

The initial data are truncated at longitudinal wave number 6, using
6 degrees of freedom for latitude variations. Subsequent integrations
use the same number of degrees of freedom in latitude and truncate
successively at longitudinal wave numbers 9, 12, 15, and 18,

Preliminary results indicate that the truncation error falls off
with increasing resolution but at a rate which is considerably less than
exponential,

EXPERIMENTS WITH A PRIMITIVE EQUATIONS MODEL
Maurice B, Danard

An 8-level primitive equations model has been developed including
orography, large-scale release of latent heat, long-wave radiation,
friction, and fluxes of heat and water vapor from water surfaces, The
clouds and moisture patterns used in the radiation calculations are pre~-
dicted (i.e., vary with time). Drag coefficients vary spatially. Thirty-
six hour predictions are performed for an intense mid-~latitude winter
cyclone over North America.

The influences of long-wave radiation, surface friction, and the
Great Lakes have been studied, Truncation error has also been inves~
tigated by halving the grid size from 380 to 190 km. The improvement
in the lower troposphere is quite striking, After 36 hours the Great
Lakes cause a lowering of the 1000-mb heights by about 70 m (i.e.,
surface pressure is dropped about 7 mb). Effects on wind speeds and
precipitation are also noted.

HORIZONTAL TRUNCATION ERRORS
C. Chouinard

Spatial auto-correlation functions designed for objective analysis
schemes provide a meaningful method of evaluating truncation errors
associated with the calculations of finite-difference derivatives involved
in the integration of an atmospheric model.

A simple hemispheric barotropic model was integrated using grid
sizes of 400, 280, 200 and 140 kmn, A comparison of these results pro-
vides another method of evaluating truncation errors and their behaviour
with time.

A third method consists of evaluating spectrally, the so called
Mexact values' of the vorticity, advection and tendency fields. Comparing
these to grid calculations, also produces reasonable estimates of trun-
cation errors. All three methods show that the usual 381-km grid, still
used operationally, does not provide us with sufficient horizontal resolution.


























































































the Classroom Building of the University of Saskatchewan, Regina Campus,
arranged through the cooperation of the Geography Department.

In the afternoon of February 18th, a group of 30 Hydrologists,
Engineers, Geographers and Metecorologists assembled in the board room
of the Motherwell Building in Regina to hear and discuss a presentation
by Professor Hare on '"Climatology and the Water Resources of Canada',

WINNIPEG CENTRE

After hosting the Fourth Annual Congress in June the members of the
Winnipeg Centre relaxed and enjoyed the famous Manitoba sunshine.
However with the advent of the fall season a Junior High School project
was organized. This was advertised through the local school districts
and news media. The purpose of the competition was to increase public
interest in meteorology and the Junior High level was chosen since
meteorology is on their curriculum. The entries in this contest were
displayed and judged during an exhibit at the Winnipeg International Air=-
port during Easter week.

The 1970-71 objective was a program of monthly meetings that
would highlight applied meteorology. The following series of meetings
were held:

November  "Some Meteorological Aspects of Forest Protection"
with Mr, Allan Jeffrey of Forest Protection Service,
Manitoba Government. The talk included meteorological
services to fire-fighting, reforestration, aviation fire
patrols and pest control. In addition the opportunities for
integrating observational programs were discussed,

December  "The Operational Use of Computer Produced Diagnostic
Charts'" with Mr. Michael Balshaw of the Prairie Weather
Central. Mike outlined the work he has done in the calcu-
lation of vorticity and convergent fields, orographic lift and
moisture patterns in the Planetary Boundary Layer and the
combination of these factors in the development of a precip-
itation index.

January "Weather Requirements of Agricultural Interests' with Mr.
Glen Arnott, Assistant Director, Extension Service of the
Manitoba Department of Agriculture. There was a lively
discussion of the needs of grain farmers, specialty crops,
the establishment of specially tailored weather services and
methods of communication.

February "Climate and Ecology of the Canadian North' with Professor
Hare as visiting speaker courtesy of the Canadian Meteorol=-
ogical Service. There was a special dinner meeting with
attendance the largest in the history of the Winnipeg Centre.

March Guest speaker for World Meteorological Day was Mr.
William Ward of the Environmental Health Laboratory of the
Manitoba Department of Health. His talk outlined the studies
being carried forward in air pollution, industrial hygiene,
and water and waste disposal, and the interdependence of
this work and meteorclogical conditions.

April A special graphic walk~through exhibit and audio-visual
presentation on the inner concourse of the mezzanine floor
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THE CANADIAN METEOROLOGICAL SOCIETY
La Société Météorologique 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 papera 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 holding
an annual congress each spring, which serves as a National Meteorolog=
ical Congressa.

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

There are three types of ordinary membership - Member, Student Mem-
ber and Corporate Member. For 1971, the dues are $14.00, $2.00 and
$40.00, respectively. ATMOSPHERE is distributed free to all types of
member, Applications for membership should be accompanied by a
cheque made payable at par in Toronto to the Canadian Meteorological
Society.

COUNCIL FOR 1970-71

President - D.N. McMullen Councillors-at-large:
Vice-President - C.M. Penner C. East
Past President - M.K. Thomas K.D. Hage
Treasurer - M.S. Webb J.L. Knox
Corresponding Secretary - G.A, McPherson Chairmen of Local
Recording Secretary - G.L. Pincock Centres
ATMOSPHERE
Editorial Committee: Associate Editors:
E.J. Truhlar, Editor-in-Chief B.W. Boville
J.A.W. McCulloch K.D. Hage
H.B. Kruger J.V. Iribarne
R.E. Munn G.A. McPherson
J.G. Potter
Editorial Staff: V.R. Turner
N. MacPhail
J. Rogalsky, Advertising
A.W. Smith

Corporate Member
Geoscience Research Associates, Ltd.,
Edmonton, Alta.
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