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FORECASTING CLIMATE AND BEYOND
by

MORLEY K. THOMAS

Every day practically everyone in Canada is aware of both the weather and
weather forecasts. We are a very weather sensitive people; consciously or unconsciously
both the actual and forecasted weather have a lot to do with how we feel, what we wear
and, in many instances, what we do each day. We do not think about climate as much as we
do about weather, but every Canadian has a. fundamental knowledge of the climate of his
or her part of the province and of the seasonal changes to be expected. Few people ever
suggest the need for climatic forecasts or outlooks and, fewer still expect such a service.
This is fortunate, because meteorologists do not yet know enough about atmospheric
processes to make valid scientific attempts at forecasting climate for next summer, for
next winter, or for next decade.

Why should meteorologists try to forecast for next year when they encounter
so many difficulties in forecasting for tomorrow? With the startling world population
explosion and the resulting grave concerns over the world food production in coming
decades, with awareness of the limitations of our natural resources, with the rising demand
for energy and with an increasing awareness of the necessity to preserve the atmospheric
environment, we must use our climate and its variations, both actual and forecasted, to a
much greater degree than we have ever done before. Almost every day we capitalize on the
weather forecast to minimize the chances. of getting caught in a rainstorm, of getting
sunburned, or of freezing without proper clothes. In a like manner, if it was forecasted that
next summer was going to be long, hot and dry, you could make a particular set of plans,
while if you knew that the characteristics of next summer probably would be short, cold
and rainy, you would make completely different plans for your work or play.

Why can’t we forecast climate just as we forecast the weather for tomorrow? A
forecast of tomorrow’s weather is based on weather observations taken several times a day,
usually every hour, at a network of stations in Canada, the United States and around the
world. The data are transmitted to forecast offices on high speed communication circuits,
weather maps are prepared and the forecasts are made. Until the advent of computers,
meteorologists, using their background of theoretical physics and meteorology, analyzed the
maps directly, but it is now possible to program the physical laws of the atmosphere for
computer operations in order to forecast tomorrow’s weather map. From such maps
meteorologists prepare the forecasts which are then distributed to all the newspapers, radio
stations and television stations throughout the country.

Why do we not yet have a national program to forecast climatic trends and
anomalies? Unfortunately the methods used for forecasting either tomorrow’s weather, or
even the 30-day averages as is done by the U.S. National Weather Service, just will not work
when attempting to forecast climatic anomalies for next season or next year. The time scale
is, of course, quite different. Further, we do not know enough about the general circulation
of the atmosphere and what causes it to vary in order to be able to provide any Kind of a
meaningful forecast for that far ahead. Research on this problem is proceeding at an
accelerating rate in many countries of the world. Probably the most significant target is to
develop methods of forecasting six months to a year ahead. While the methods used in
forecasting the weather for tomorrow and the next day are based upon the fluid dynamics
and thermodynamics of the atmosphere, climatic forecasting will undoubtedly be more
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PREVISION DU CLIMAT ET CONSEQUENCES
par

MORLEY K. THOMAS

Au Canada, presque tout le monde connait le temps et les prévisions météoro-
logiques tous les jours. Nous sommes un peuple trés sensible au temps; 4 notre su ou a notre
insu, le temps réel et le temps prévu se reflétent beaucoup sur notre humeur, notre fagon
de nous habiller et, dans bien des cas, déterminent ce que nous faisons chaque jour. Nous
nous préoccupons moins du climat que du temps, mais tout Canadien posséde une connais-
sance fondamentale du climat de sa région et des changements saisonniers auxquelss’attendre.
Peu de gens estiment nécessaires les prévisions ou apergus climatiques et encore moins
s’attendent a recevoir un tel service. Et c’est tant mieux parce que les météorologues ne
connaissent pas encore suffisamment les phénoménes atmosphériques pour tenter de
prévoir scientifiquement le climat de 1’été prochain, de I’hiver prochain ou de la décennie
prochaine.

Comment les météorologues pourraient-ils essayer d’établir des prévisions
pour l'année prochaine alors qu’ils rencontrent tant de difficultés & prévoir le temps de
demain? Etant donné I'effarante explosion démographique mondiale et les graves pré-
occupations qui en découlent au sujet de la production alimentaire mondiale au cours des
prochaines décennies, sachant que nos ressources naturelles sont limitées, étant donné la
demande croissante d’énergie et la conscience grandissante d’avoir 4 sauvegarder 1’environ-
nement atmosphérique, il nous faut, plus que jamais, tirer parti de notre climat et de ses
variations réelles et prévues. Presque chaque jour, nous comptons sur les prévisions
météorologiques pour réduire les risques de nous laisser surprendre par la pluie, d’attraper
des coups de soleil ou de prendre froid faute de vétements appropriés. De la méme maniére,
si I’on prévoyait pour I’été prochain une saison longue, chaude et séche, on pourrait faire
des projets particuliers; si, au contraire, on savait qu’elle serait courte, froide et pluvieuse,
on ferait des projets de travail et:de loisirs tout-a-fait différents.

Pourquoi ne peut-on prévoir le climat tout comme on prévoit le temps qu’il
fera demain? Pour prévoir le temps qu’il fera demain, on s’appuie sur des observations
météorologiques effectuées plusieurs fois par jour, en général toutes les heures, dans un
réseau de stations situées au Canada, aux Etats-Unis et partout dans le monde. Les données,
transmises aux bureaux de prévision par des circuits de communication trés rapides, permet-
tent de dresser des cartes météorologiques et d’établir les prévisions. Avant I’ére des ordina-
teurs, les météorologues analysaient les cartes directement en faisant appel a leurs connais-
sances théoriques en physique et en météorologie; il est désormais possible de prévoir la
carte météorologique de demain en programmant les lois physiques de I’atmosphére afin
qu'un ordinateur effectue ’opération. A partir de ces cartes, les météorologues établissent
les prévisions que 1’on distribue ensuite a tous les journaux et a toutes les stations de radio
et de télévision du pays.

Pourquoi n’existe-t-il pas de programme national pour la prévision des ten-
dances et des anomalies climatiques? Malheureusement, ni les méthodes que 'on utilise
pour prévoir le temps qu’il fera demain ni méme celles qu’utilise le U.S. National Weather
Service pour établir les moyennes de 30 jours, ne donnent aucun résultat quand on essaie de
prévoir les anomalies climatiques concernant la saison prochaine ou I’année prochaine. Evi-
demment, I’écheile temporelle est tout autre. En outre, on n’a pas une connaissance suf-
fisante de la circulation générale de ’atmosphére et de ce qui la fait varier pour pouvoir
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submersion de nos villes du littoral ou encore la disparition de Toronto sous la glace, ras-
surez-vous, rien de tel n’arrivera pendant notre ére. Cependant, il nous faut comprendre que
les effets de fluctuations climatiques relativement secondaires deviennent trés importants a
mesure que la population mondiale continue de s’accroitre rapidement et que nous
continuons de consommer nos ressources naturelles a un rythme alarmant. Nous aurons des
prévisions climatiques 4 la longue, la science et la technologie y veilleront. Mais quand nous
serons parvenus au stade des prévisions climatiques, quelle sera notre attitude sociale? A
mesure que progresse notre connaissance du climat et des prévisions climatiques, il nous faut
parvenir & une compréhension de nos responsabilités mondiales plus grande qu’aujourdhui.
A ID’avenir, les Canadiens devront prendre des décisions au sujet des stocks alimentaires
internationaux, du partage des terres, de I’immigration accrue et de tous les autres problémes
de notre village 4 I’échelle mondiale. Les prévisions climatiques seront d’un grand secours
pour les prises de décision de demain, mais le probléme déborde largement le cadre de la
météorologie. Les grandes décisions qui influent sur la vie et la mort seront d’ordre social et
politique plutdt que scientifique. Ceux d’entre nous qui travaillent en météorologie peuvent
toutefois contribuer, de fagon importante, a ces décisions que nos contemporains et nos
descendants devront prendre dans le domaine des affaires et au gouvernement.

(Extrait d’un discours prononcé i Toronto, le 5 mars 1975, lors du déjeuner de la 66éme Assemblée de
’Ontario Municipal Electrical Association et de I’ Association of Municipal Electrical Utilities.)

WORLD METEOROLOGICAL DAY ACTIVITIES — WESTERN REGION

The activities of the Western Region Headquarters were spread over the week of
March 21 — 31, 1975. Included were two radio talks and a display in the main branch of the
Edmonton Public Library.

On Friday, March 21, Ken Daly spoke with Jennie Dimant on the CBX morn-
ing program “Edmonton AM”. The topics were the World Meteorological Organization and
the Beaufort Sea Project. Then on Monday, March 31, C.E. (Celsius) Thompson, the RSGWS,
spoke on the same program. The topic was the Celsius temperature scale.

The library display consisted of panels showing the various activities of the AES
and a model of the B-MARS that was constructed by Bristol Aerospace. In addition, a supply
of weather and metric pamphlets were available.

The B-MARS consists of two stations — a data gathering station and a power
generating station.






7

Communications with the data collection platform was thought to be a
critical factor influencing the design of:the station. A study was commissioned which would
investigate the various methods of communicating the data from the Beaufort Sea to
Canada’s Arctic Weather Central in Edmonton, Alberta, as quickly as possible. This study,
made by Bristol Aerospace Limited, Winnipeg, Manitoba, concluded that the Geostationary
Operational Environmental Satellite (GOES), together with existing land communications
would be the best method for relaying the data.

In July of 1974, a contract was issued to the Rocket and Space Division of
Bristol Aerospace Limited for the construction of a prototype ice station. At this time, the
design is proceeding from the conceptualization stage to the implementation stage, the form
of the station is quite clear.

The meteorological station will be supported by three aluminum pylons 11
feet (3.4 m) long and 8.63 inches (22 cm) in diameter. The pylons will be sunk to a depth
of 8 feet (2.4 m) in holes drilled in the ice at a radius 10 feet (3.1 m) from the centre of the
station. The pylons will be joined to the centre structure of the station by means of an
aluminum spider which will support an antenna in the shape of a truncated cone 26 feet
(8 m) long. The antenna will be constructed of fibreglass, with four radiating elements
spirally wound into the fibreglass during construction. The antenna structure will support
a standard cup wheel anemometer of the contacting type as well as a radiation shield for
the temperature sensor. The pylons will be water-tight, and will contain the electronics
ballast, and, hopefully, the batteries. The total weight of the station, including ballast, is
607 lbs. (273 kg). The design survival wind speed of the station when locked in the ice is
90 knots (46 m/s) and at that speed the wind loading is 460 pounds (207 kg) acting at a
height of 10 feet (3.1 m) above the surface of the ice. When floating freely in open water,
the station will survive the wind speeds of 26 knots (13 m/s) but would likely be crushed
by the pack ice if it should find itself in open water between floes.

A vertical axis wind powered turbine will be mounted on a similar pylon
structure near the meteorological station. The rotor of the wind turbine which consists of
three constant chord blades curved into a catenary form, is approximated by six straight
sections. The blades sweep a radius of 8 feet (2.4 m) and are governed to about 500 rpm.
A drive train will drive a generator alternator to charge the batteries used to power the
station. The station has been designed to operate from the batteries for a two month
period without charging. If the wind turbine does not prove successful, additional batteries
will be added on future stations so that the six month operating period requirement can
be met. Tests to date, however, indicate that the turbine shows promise of satisfactory
performance.

A modular system of electronics has been designed for the Beaufort Sea
stations using as guidelines a study of modular electronics for automatic weather stations
made for the Atmospheric Environment Service. The wind speed and direction transducer
interface model accepts the input from an Atmospheric Environment Service type 45B
anemometer. The atmospheric pressure transducer interface accepts the output from a
vibrating diaphragm pressure transducer, counts the oscillations for a fixed period of time
and presents the count serially to the programmer upon request. The atmospheric tempera-
ture signal conditioner is included as part of the analog data interface module. A thermistor
is used as the temperature transducer. Several other signals for diagnostic purposes are
switched to the analog-to-digital converter. Included in this group of analog voltages are the
outputs of a pair of flux gate magnetometers which provide a north reference for the
station, battery temperature and voltage, electronics pile temperature, tower tilt, etc. All
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ACTIVITIES IN HYDROMETEOROLOGY AND MARINE APPLICATIONS
HEADQUARTERS

Arctic Weather Central Workshop on the Beaufort Sea — March 17-21

The Lakes and Marine Applications Section was represented at this Workshop
in Edmonton by J.A.W. McCulloch and M.E. Lalande. With the assistance of M. Blake,
OIC of the Pacific METOC Centre at Esquimalt, this team presented the wave portion of the
Workshop to staff at the Arctic Weather Central. This portion was presented twice,
on the 17th and the 20th, so that all staff there could participate. On each of these days
lectures on the theoretical background and practical application were presented by Messrs.
McCulloch and Blake in the morning, and the afternoons were given to laboratory exercises
developed by Messrs. McCulloch and Lalande.

Hydrometeorological Services

Storm Rainfall: About one man-month was spent on organizing the Storm
Rainfall in Canada series; preparing outstanding storms for publication, and preparing lists
of all storms for inclusion in an index for this continuing series.

Gull Island Project: A request was received from the Newfoundland Power
Corporation for the AES to undertake a major study of dam design criteria for Labrador
below the Churchill Falls power development. A search for all recent major rainstorms has
been conducted and computer time reserved for a Hershfield analysis of the PMP and for
maximum persisting dew point analysis. Details of the study will be discussed with the
consultants, Acres Limited.

Hydrometeorological Projects

Familiarization Visit to Office of Hydrology: The section head, W.I. Pugsley,
paid a visit to the Headquarters of the Office of Hydrology, National Weather Service, in
Silver Spring, Maryland, March 11-13. Outside of the many useful personal contacts
established, valuable discussions of current studies were made with many of the project
leaders and division Chiefs. Some interesting points were made regarding the development
of the new X-3 heated evaporation pan as an all-wave radiation integrator, and testing of
snow lysimeters in New England and elsewhere. The NWS is currently implementing a new
river forecast system at 12 centres. At present two centres have the operational model
running. Some of the problems encountered in this phase were discussed and explained. The
all-too-short visit of three days did provide an overview and faniliarity with the specialists
and their work.

Snowmelt Study: L. Mapanao has begun a study to improve estimates of snow-
melt runoff using mean monthly parameters. He is comparing estimates using the degree day
approach to a Thornthwaite-Mather technique to one developed in the USSR. The best
method is to be incorporated into the benchmark basin water budget model.

Lakes and Marine Applications

Sailing Olympics: The data from the Kingston Tower for the second half of
July, 1974 were finally processed and a second supplement to CDS2-73. “Background
Climatological Information for the 1976 Olympic Sailing Events” was prepared. The docu-
ment is now being varityped and duplicated for distribution -to potential competitors.
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CANADA — U.S. BILATERAL WEATHER MODIFICATION AGREEMENT

A bilateral international Weather Modification Agreement between Canada and
the United States was signed in Washington, D.C. on March 26, 1975, by the Honourable
Madame Jeanne Sauvé, Minister of the Environment, and Mr. Christian A. Herter, Jr.,
Deputy Assistant Secretary of State for the U.S. Environmental and Population Affairs.

As man extends his ability to manipulate and control his environment, the
international consequences of new technologies become increasingly important. Inter-
national consultation and cooperation are required to assure that the full effects of such
technologies are taken into account. Even though the technology of weather modification is
as yet in a rudimentary state, Canada and the United States recognize the desirability of the
further development of the technology and international law relating to weather modifica-
tion activities. In the signing of this Agreement they have taken a first step towards en-
suring that weather modification activities with possible transboundary effects will be
carried out in a consultative and cooperative spirit.

This Agreement takes the form of an exchange of notes between the U.S. and
Canada relating to information on weather modification activities taking place within the
two countries. The intent of the Agreement is to provide for “advance notification and
consultation” regarding weather modification activities which are proposed within 200
miles of the international boundary. In the case of a weather modification activity which is
more than 200 miles from the international border, advance notification is not required
unless in the judgement of the proponent nation, this activity may significantly affect the
composition, behaviour or dynamics of the atmosphere over the territory of the other
nation.

The Agreement recognizes that the source of the information to be exchanged
will be the existing domestic weather modification legislation, which in Canada is the
Weather Modification Information Act. The Atmospheric Environment Service in Canada
and the National Oceanic and Atmospheric Administration of the U.S.A. are the responsible
agents for administering the agreement. Information on activities will be exchanged within
a specified time period (5 days) and shall include copies of reports on activities, notwith-
standing information considered proprietary or prohibited by law from disclosure.

THE GRAUMANS GO WEST

On March 21, 1975, the staff of the Ontario Area Personnel Office held a
luncheon at the Holiday Inn — Yorkdale in honour of Barbara Grauman.

Barbara came to the Personnel Office from the Regional Services Office,
Supply and Services, in April 1972. She has been a valued member of our Pay and
Benefits Section.
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This cooperation from you, and this cooperation alone, will insure that “NEWS
ON THE DOT”’ will not only survive, but will grow and continue to be written for, and by,
its readers.

(From News on the Dot, Sept. 26, 1949.)

PERSONNEL

The following have accepted positions as a result of competitions:

75-DOE-WPNA-CC-12 Western Region
Officer-in-Charge EG-ESS 3
Fort Simpson

J.C. Walton
UNKNOWN MOTTI

Instructor EG-ESS 6

J.S. Metcalf
74-DOE-WIN-CC-632 Central Region

Technical Administrative
Co-ordinator Arctic AS 1

T.B. Goalen
74-DOE-WIN-CC-626 Central Region

Surface Inspector EG-ESS 6

A.T. Piska
74-DOE-WIN-CC-626 Central Region

Surface Inspector EG-ESS 6

K.L. Leek
73-DOE-TOR-CCID-260 Administration Branch, AES, HQ

Head, Office Services, CR 6

U. Telle

74-DOE-TOR-CCID-94 Administration Branch, AES, HQ
Security, Fire, Bomb Threat,
Safety & Health Officer, AS 3

J. Keith

74-T-334 Administration Branch, AES, HQ
Assistant Supply Officer, PG 2
G. Hewett












