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With the mailing of this issue we hope to 
be on target again; subscribers will be 
receiving the other issues of Volumes 7 
at normal quarterly intervals. Volume 7 
will feature a mixture of meteorological 
and oceanographic articles and will aim 
at providing some in the French lan
guage. Summaries in the other official 
language will be provided. In a future 
issue an English article about a Cana
dian contribution to the Olympic Games 
will be featured. We will also try to keep 
our covers attractive and colourful. We 
look forward to your comments and 
contributions. 

Climats du monde 

Hans VanLeeuwen 
Editor 

L'Organization meteorologique mondi
ale a recemment publie la classification 
des climats du monde d'apres la me
thode developpee par Ie professeur J. 
Litynski de I'Universite du Quebec it 
'frois-Rivieres. U ne magnifique carte de 
grand format (166 cm X 120 cm) est 
egalement disponible aux Editions 
Gamma, C.P. 366, Pierrefonds, Quebec, 
H9H ILL 

Livre sur la meteorologie 
Les Presses de I'Universite du Quebec 
viennent de publier Connaitre la meteo
rologie de Richard Leduc et Raymond 
Gervais. Ce livre explique ce qu'il faut 
savoir sur la temperature, l'humidite, la 
pression et la plupart des phenomenes 
meteorologiques particuliers (tempete, 
tornade, ouragan, etc). II initie it la 
prevision et aux instruments et montre 
egalement Ie vaste eventail des applica
tions pratiques de la meteorologie. Con
naitre la meteorologie est abondamment 
illustre et com porte un lexique, une bib
liographie et de nombreuses photos. 
Informations: PUQ, C.P. 250, Sillery, 
Quebec, Gl T 2Rl. 

Cartes climatologiques du fleuve 
St-Laurent 
Le Service de l'environnement atmo
spherique, Environnement Canada, a 
recemment publie une serie de cartes 
climatologiques du St-Laurent qui 
seront particulierement apprecies des 
navigateurs et plaisanciers. Ces cartes 
donnent les moyennes mensuelles des 
elements suivants : vent, hauteur des 
vagues, marees, courants, visibilite, 
temperature et pression. Ces cartes cou
leur accompagnees d'un guide expli
catif, sont disponibles au prix de $7.00. 
Information: SEA, Region du Quebec, 
100 boul. Alexis Nihon, 3e etage, Ville 
St-Laurent, H4M 2N6. 
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"Reflections", a painting by Philip Chadwick, shows typical 
scenery around Peggy's Cove, Nova Scotia. See the article on 
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ART APPRECIATION 
INTERPRETATION GUIDELINES 

by Philip Chadwick 

The painting REFLECTIONS on thefront cover of this issue 
is the subJect of interpretation. 

It may not be obvious, but with the concepts developed in 
my previous article (Chinook, Volume 6 Number 4) we now 
have all of the tools needed to study realistic art. As a guide, 
the deciphering process is broken down into the following 
distinct analysis steps: 

1 Is the radiation direct (from a source) or diffuse 
(scattered)? 

2 Is the optical path long or short? 
3 What is the size category of scatterers, if any, along the 

optical path? 
4 What are the absorption characteristics of the medium? 
5 If more than one medium is traversed: 

• Repeat steps 2,3, and 4 for each medium 
• Does refraction modify the intensity, colour or posi

tion of object? 
• What is the balance between reflection and trans

mission for the given viewing angle? 

With the above questions answered, one should be able to 
deduce and explain the relative intensities and colours in a 
painting. The following examples will illustrate the applica
tion of the technique. 

I have chosen this particular painting, "Reflections", 
because it demonstrates most of the features that are encoun
tered in landscapes. The setting is near noon local time, 
overlooking some boats on a rather quiet day. I will tackle the 
more interesting features one by one. 

The sky at high elevations. The sky is blue at higher eleva
tions and the intensity of the blue radiation decreases as you 
look higher in the sky. 

With the sun at my back I observed diffuse radiation that 
had traversed a long optical path. The scatterers are air 
molecules (there is little air pollution in Nova Scotia) which 
scatter blue light in accordance with the Rayleigh Theory. 
Absorption of light by clean, dry air is insignificant in this 
application. 

The low intensity at higher elevations is linked to the lower 
number of molecules along the shorter optical path with 
lower pressures and thus the amount of scattering is reduced. 

The sky at low elevations. The sky is relatively bright 
white along the horizon. 

With the sun still at my back, diffuse sky radiation is 
observed along a very long optical path. Once again the 
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scatterers are air molecules (although imported pollution 
would enhance the effect), which scatter blue light. However, 
the concentration of air molecules under relatively high 
pressure is great and this path is optically thick. Photons of 
all colours are scattered even though blue radiation is pref
erentially scattered. Thus, many photons of all wavelengths 
reach the observer producing a relatively high intensity white 
horizon. Pollutants and water drops in the atmosphere, which 
preferentially scatter red light in accordance with the Mie 
Theory, would just make the low horizon optically "thicker". 

The distant land mass. The distant land mass is a pale 
green com pared to the deep green of the typical Nova Scotia 
forest. 

Direct sunlight and diffuse skylight that illuminate the 
forest are initially returned as direct, low intensity, deep 
green radiation to the observer along a long optical path. 
The high density air molecules scatter mainly blue light out 
of the radiation beams producing a shift to yellow. The optical 
path is not as optically thick as in the case of the sky, but 

._multiple scattering of non-preferred wavelengths does im
part a white tint. 

Finally, direct sunlight and diffuse skylight are Rayleigh 
scattered into the optical path adding back some of the blue 
radiation and increasing the white tint. 

In approaching the forest, the optical path shortens, and 
becomes optically "thinner" so that less radiation can be 
scattered into it. In the extreme, when viewing pine needles 
close up, the trees will be a deep dark green in colour. 

-, 
The ocean. N eglectingthe slight wave action which disrupts 
the level ocean, the ocean is a luminous blue gradually chang
ing to deep green at low observation angles. 

The light reaching the observer has two distinct paths to 
follow and must be treated separately. 

Direct sunlight and diffuse skylight shining on the water is 
refracted into the depths. Some process is required to return 
this radiation to the surface where it will be refracted back 
into the air and perhaps to the observer. Rayleigh scattering 
of blue light by the water molecules is one method but it is 
weak. Particulate Mie scattering is much stronger than 
molecular scattering. Debris, air bubbles and marine orga
nisms (of all colours) efficiently scatter the light, some of 
which is directed to the surface. The red preferential scatter
ing shifts the blue toward greener hues. As the concentration 
of scatterers increases, the shift towards green is greater and 
the light intensity increases. 
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The author-artist at work, showing in a schematic way the "physics" of the scene. 

The shift towards green is partially counteracted by the 
slight blue ofthe water and the preferential absorption of red 
light by the water. However, an optical path of several metres 
is required before differential absorption is evident. The 
optical path to consider is the path down and back up. 

The intensity of the incident radiation is decreased as a 
result of the two refractions. Horizontal variations in inten
sity result from local variations in density resulting from 
temperature or salinity gradients. 

The other source of radiation to consider is the diffuse 
skylight reflected to the observer from the air/water inter
face. It should be noted that direct sunlight is reflected away 
from the observer in this scene, except at wavecrests which 
reflect the sunlight back. As in the case of the sky at high 
elevations, this diffuse skylight is blue and thus the reflected 
radiation is blue. 

In order to complete the analysis, we must add the above 
radiation in an appropriate proportion for each viewing 
angle. 

At viewing angles greater than 80 degrees, reflected sky
light will dominate the upwelling transmitted ocean radia
tion. Thus the ocean will be predominantly blue. 

The ocean for viewing angles less than 80 degrees will be 
coloured mainly by the upwelling transmitted ocean radia
tion. Intensity levels will be lower and the ocean will be 
distinctly greener depending on the concentration of particu
late scatterers or air bubbles. 

The "reflections" of the boats. The boats are white with 
hints of ultramarine blue but the reflections are decidedly 
deep bluish green. 

The obstacles to overcome in solving this problem have 
largely been discussed in the ocean example. However, in 
this case, the only radiation available for reflection is the 
diffuse sky radiation reflected from the sides of the boats. 

The upwelling ocean radiation is identical to that discussed 
above. At a viewing angle near 70 degrees, the upwelling 
transmitted radiation overpowers the reflected light from 
the boat. This is the example of a situation when a reflection 
of a boat is not a boat! 

The "reflection and refraction" of the pier support. 
The solution to this problem is similar to that for the boats. 

However, I wanted to highlight the repositioning of the 
straight support under the water by refraction. 

PARTING VIEWS 
The world is a "strange and wondrous place where nothing is 
as it seems" is an appropriate quotation from Lewis Carroll's 
Alice in Wonderland. 

The changes effected in the I ight emanating from a subject 
before and after the photons strike the surface can be 
astounding. The subject will rarely appear as it "should". The 
dedicated scientist in a search for truth can, by using the 
preceding principles as guidance, attempt to deduce reality 
from the altered information reaching the senses. "Reality" is 
more palatable to the calculating eyes of the scientist. To 
those that take up this challenge - Good Luck! 

Fortunately, artists are allowed the luxury of selecting 
colours from their own palettes, oblivious to the complexities 
and duplicities of the world around them. 

FURTHER READING 
For those interested in more information on this topic, I 
would like to suggest any number of books on the fundamen
tals of optics or a series of excellent articles written by Craig 
F. Bohren in Weatherwise, June to December, 1983. 

Philip Chadwick is a meteorologist with the Maritimes Weather 
Centre in Bedford, Nova Scotia. He is also a very successful artist. 
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LA SURVIE DES POMMIERS AL'HIVER 


par Roger Leonard 

Le printemps 1981 n'a pas elk heureux 
pour les pomiculteurs de Quebec. Le 
bilan, plus de 236 000 pommiers morts 
soit 15 % des arb res du Quebec. Un an 
plus tard , ce bilan grimpait a 400000 
arbres ou 25 %des pommiers de la pro
vince suite aux sequelles de I'hiver 
1980-81. Avec une production evaluee a 
20 millions de dollars avant cette catas
trophe, les pertes de production, sans 
compter Ie cout de rem placement des 
arbres, se chiffrent a quelque $5 millions 
par annee pour plusieurs annees a venir. 

Bien que les causes de cette mortalite 
soient multiples, les conditions clima
tiques de I'hiver 1980-81 semblent avoir 
joue un role preponderant. Par une ana
lyse des parametres climatiques enre
gistres entre Ie printemps 1980 et a la 
fin de l'hiver 1981, il a ete possible de 
cerner certains elements du climat qui 
peuvent avoir contribue fortement a 
provoquer la mort des pommiers. On a 
aussi voulu analyser les donnees clima
tiques enregistrees depuis Ie debut du 
siecle pour essayer de determiner si les 
conditions meteo « responsables » de la 
mortalilk de 1980-81 se retrouvaient a 
d'autres periodes de mortalite. 

CLIMAT DE 1980-81 
En examinant Ie climat qui a carac
terise la periode d'avril 1980 a mars 
1981, on remarque que les temperatures 
et les precipitations du printemps et de 
I'ete 1980 se sont maintenues assez pres 
de la normale. Par contre, les tempera
tures de septembre ajanvier ont ete sous 
la normale avec des froids intenses en 
decembre et janvier. Le 3 janvier, par 
exemple, Ie maximum n'a pas excede 
-30°C, sous des conditions ensoleillees 
et par un vent d'environ 10 km/ h. Les 13 
et 14 janvier, les minimums enregistres 
a Farnham ont elk de - 37,5 et -35°C. 
Par la su i te u ne longue periode de degel 
est survenue entre Ie 16 et Ie 25 fevrier 
sans que Ie mercure descende sous zero 
une seule fois. Les 22 et 23 fevrier, Ie 
maximum atteignait 17°C. Ce temps 
doux combine aux 97 mm de pluies 
enregistrees durant Ie mois ont fait fon
dre rapidement Ie couvert nival mettant 
ainsi Ie sol a nu dans la majorite des 
regions pomicoles. Au debut de mars, 
les temperatures saisonnieres etaient de 
retour avec des minimums atteignant 
-15°C par endroits. 

Pommiers McIntosh sur Mal li S rob1.ls la .'i , de truits par I'hi ver 1980-81 a i'age de 12 ans. Le 
porte-greffc M. ·rub. 5 bri se sa dorma nce trop tO t au pri ntemps Ie rendant vu I nerable au froid 
de certains hivers. (Photogra phie : Raymond Granger , Ag riculture Canada.) 

Vi eux pommiers McIntosh geles 10 1'S de I'hi ver 1980-81 a Oka, Que bec. (Photogra phie : 
Ray mond Gra nger , Agriculture Canada.) 

AUTRES SAISONS DE 
MORTALITE I'hiver est repute avoir ete la cause prin
Depuis Ie debut du siecle, cinq autres cipale de la mortalite des arbres. Ces 
saisons de mortalite ont ete identifiees. hivers sont les suivants : 1903-04. 1917
A chacune de ces saisons, Ie climat de 18,1933-34,1956-57, 1975-76. 

Ch'£nook Winter 1985 6 



NOMBRE 

I D'ANNEES 

I DE , 

MORTALITE 

I 

1918*20 

U 
° CD 
N 

I 


15 
V 

3 ans/31934* 


0:: 
 1904*6 10~-r--------~r---------~1---------------------------------------
~ 

1981 * I 
(j) i

'w 1957* 3ans/110:: 
(9 5 
W 1976* 
o t 

oans/68 

* 1910 1920 1930 1940 1950 1960 1970 1980 
,

ANNEE 
Figllre 1 Le nombre de degres-jours inferieurs it -26°C accumules it chaque annee en decembre et janvier depuis 1901, et la frequence 
d'annees de mortalite pour trois differentes classes de degres-jours accumules. 

FACTEURS DE SURVIE ET 
DE MORTALITE 
En plus des conditions hivernales, beau-
coup d'autres facteurs peuvent influen
cer la survie des arbres a l'hiver. lIs 
peuvent contribuer soit a accroitre leur 
resistance au froid, soit a la diminuer 
par Ie stress. Parmi les facteurs de 
stress, mentionnons entre autres : une 
trop forte production de fruits la saison 
precedente, un mauvais etat hydrique 
et thermique durant la saison de crois
sance, l'aoutement du bois qui ne se fait 
pas a temps a I'automne, un reveil 
premature durant un degel hivernal 
prolonge, et plusieurs autres facteurs 
lies aux pratiques culturales com me la 
taille, la fertilisation, Ie controle des 
mauvaises herbes et des ravageurs, etc. 

Parmi les parametres climatiques ana
lyses, un seul est apparu com me facteur 
commun aux saisons de degats identi
fiees depuis Ie debut du siecle. Par con
tre, il etait pratiquement absent durant 
les saisons sans degats. Ce facteur est Ie 
froid intense enregistre durant I'hiver, 
soit en decembre, en janvier ou en fevrier. 

LE FROID HIVERNAL 
Une bonne far;on de quantifier Ie froid 

accumule au cours d'une periode con
siste a accumuler les degres-jours quo
tidiens sous une temperature de refe
rence qui correspond au froid que I'on 
desire mesurer. Par exemple, pour une 
temperature de reference de -26°C et 
une temperature moyenne quotidienne 
de -28°C Ie nombre de degres-jours 
inferieurs a -26°C est de 2. Cependant, 
lorsque la temperature moyenne quoti
dienne est egale ou superieure a la tem
perature de reference Ie nombre de 
degres-jours est zero. 

Parmi les temperatures de reference 
utilisees, Ie seuil -26°C s'est avere Ie 
meilleur, permettant Ie mieux d'isoler 
les annees de mortalite des autres annees 
OU les arbres ont bien survecu. 

La figure 1 montre Ie nombre de 
degres-jours inferieurs a -26°C accu
mules a chaque annee en decembre et 
janvier depuis 1901. La frequence d'an
nees de mortalite pour trois differentes 
classes de degres-jours accumules est 
aussi representee, soit pour les classes 
de 0 a3 degres-jours, 3 a10 et plus de 10 
degres-jours. 

Toutes les annees sans degats se re
trouvent sous laclasse 0 a3 degres-jours 
tandis que la classe 10 degres-jours et 

plus ne comprend que des annees de 
degats (3 annees). Dans la classe inter
mediaire (3 a10 degres-jours) cependant 
on identifie 3 annees de mortalite et 8 
annees sans mortalite. 

Ainsi la comparaison entre les degres
jours inferieurs a -26°C accumules en 
decembre et janvier et les annees de 
forte mortalite indique que Ie froid 
intense de l'hiver pourrait etre la cause 
principale de la mortalite des pommiers 
sur Ie sud-ouest du Quebec. Cependant, 
comme Ie montre les resultats de la 
classe intermediaire (3 a 10 degres
jours), d'autres facteurs importants, qui 
n'ont pu etre evalues de far;on satisfai
sante par cette methode, ont aussi con
tribue. U ne etude avec des donnees plus 
nombreuses et plus precises sur les 
degats observes avant 1980 permettrait 
sans doute de mieux cerner les autres 
facteurs climatiques qui peuvent en
trainer un risque de mortalite dans les 
vergers. 

M. Roger Leonard est un meteorologue it la 
section d'agrometeorologie du Centre meteo
rologi q,ue du Quebec. II est un expert en 
meteorologie agricole. 

SUMMARY A 1981 spring survey of the Qu.ebec orchards estab been the major factor involved in the six winter-kill episodes obsened 
lished the nwrlality ofapple Iree.s at 15%(2:.16,000 trees); this percentage in s011th weslern QUI'bec s'irIN the turn ofthe cenlury; a good correlalion 
reacherl25% al the end of 1982. was oblained between these evisodes and the accumulated deiJree-days 

A study of Ihe ('hmalic conditions related to the mortality of apple belO'UJ -26°C dur'ing the ll'inler rrumths. 
trees indicates that the extreme cold of the winter months cou.ld have 
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CLIMATE CHANGE AND RISING SEA LEVELS 

The threat of rlsmg ocean levels 
around the world is becoming a major 
international concern. Recent analyses 
of sea-level records reveal a gradual rise 
has already been occurring during the 
past century. New projections of the 
impacts of potential global warming 
indicate the possibility of a 0.5-m rise 
within the next 100 years. There is a 
further risk of a 5.7-m rise in the cen
turies thereafter. The implications for 
coastal dwellers are serious. 

Until recently, changes in sea-level 
measured along coastal areas were 
assumed to be regional only and caused 
by tectonic uplifting or subsidence of 
the land mass affected. These changes 
have been particularly evident, and 
problematic, in such diverse areas as 
Venice (Italy), Galveston (Texas) and 
Long Beach (California). Now, however, 
scientists have uncovered significant 
evidence that today's ocean level rises 
are global and, furthermore, are cli
mate-related. Careful analysis of data 
from a world-wide network of sea-level 
measuring stations, corrected for long
term tectonic trends, reveals a consist
ent rise in ocean levels over the past 100 
years at the rate of 1-1.5 cm per decade. 
This rise is believed to be due to the 
thermal expansion of ocean waters, 
caused by a net global surface warming 
of 0.3°C, and the related increase in 
melting of temperate-zone glaciers and 
polar ice-sheet margins. The present 
sea-level trend is neither large nor 
rapid. It has nevertheless already gen
erated considerable concern because of 
the increased erosion of sandy coastal 
regions and the more frequent occur
rence of coastal flooding and land con
tamination during storm surges. Future 
trends in sea-level rises may, however, 
be of much greater concern. Predictions 
by the atmospheric scientific commu
nity that the global atmospheric tempe
rature may increase by 3 ± 1.5°C over 
the next 100 years owing to increasing 
concentrations of atmosphere carbon 
dioxide suggest that ocean levels may be 
dramatically affected. First, the con
tinued warming of the oceans and the 
increased melting of ice-sheets at tem
perate latitudes and elevations that 
would result appear likely to increase 
sea levels by 45-90 cm. More signifi
cantly, a large atmospheric warming 
could affect the health of existing polar 
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by Henry G. Hengeveld 
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ice-sheets, particularly that of the un
stable west Antarctic ice-cap, eventually 
increasing ocean levels by many metres. 

The relationship between climate, ex
tent of the polar ice-sheets, and sea-levels 
over time-scales of millenia has long 
been recognized. For example, during 
the last ice-age maximum of some 18,000 
years ago, while much of North America 
and Europe lay under a sheet of ice, 
sea-levels were about 100-150 metres 
below those of today. In fact, ocean levels 
of today are believed to be the highest of 
the past 100,000 years. Should the re
maining ice-sheets on Greenland, east 
Antarctica and west Antarctica com
pletely disappear, rises in sea-level of 
5-7 m, 50-60 m and 5-7 m, respectively, 
would occur. 

The Greenland and east Antarctic 
ice-caps are land-based and change their 
volume primarily through the process 
of the net annual accumulation or melt
ing of ice at their surfaces. While 
warmer climates would induce increas
ed melting and glacial surging at the 
margins of these ice masses, increased 
moisture availability from the surround
ing seas might increase winter snowfall 
rates and hence net annual accumula-

tion rates at higher elevations. Glaciolo
gists are not yet sure of the net effect on 
the total volume of these ice-sheets but 
agree that the trend, whether positive 
or negative, would be slow and would 
have a minor role in ocean level rises 
over the next 100 years. The west 
Antarctic ice-cap, however, is largely 
grounded below sea-level and is con
sidered unstable. A global warming of 
3°C appears likely to be adequate to 
remove the ice shelves buttressing this 
ice-sheet, resulting in a relatively rapid 
surge of the entire ice mass into the 
oceans. Estimates on how soon this could 
occur vary from one to five centuries 
from now. 

The socio-economic impacts of a major 
global sea-level rise could be devastat
ing. More than 30% of the world's popu
lation lives within 50 km of the adjoining 
oceans and seas. River deltas and low
lands, generally the most fertile and 
densely populated regions of the world, 
would be threatened by salt water in
surgence. Major coastal cities would 
experience massive flooding, while in
dividual countries such as those of the 
European lowlands, Bangladesh, Japan 
and other island nations would be par-



Significant rises in sea-level could result in flooding of large sections of the Low Countries of Western Europe, such as the rich agricultural 
and horticultural areas in western Holland. 

Climate stations in Canada below 10 m ASL 

Province/ Number of 
Territories Stations Percentage 

PEl 5 24 
Nfld. 25 23 
NS 14 15 
BC 72 14 
NB 8 11 
NWT 4 5 
Que. 20 4 

ticularly vulnerable. Results of a recent 
study on the impacts of a 7-m sea-level 
rise on Americans suggest that four of 
the coastal states as well as the District 
of Columbia would lose 17-35% of their 
land area, affecting 11 million people. 
Florida would be most significantly 
affected. 

Although the potential impacts of sea
level rises appear not to be as devastat
ing for Canada as for many other coastal 
nations, the many coastal villages along 
the Atlantic and Pacific coasts and in 
the Gulf of 8t. Lawrence would be sig
nificantly affected. Lowlands such as 
Prince Edward Island would also lose 
much of their valuable farmland. How
ever, the effect of a 5-m ocean rise on 
major Canadian population centres ap
pears to be comparatively small. The 

most substantial reclamation of the land 
by the sea would occur in the sparsely 
populated regions along the Hudson Bay 
coastline and in the Mackenzie delta. 

Considerable controversy and uncer
tainty still remains among scientists on 
almost all aspects of the probability, 
magnitude, timing and impact of future 
sea-level rises. Much more research 
must be undertaken to improve our 
understanding and our future projec-

Impact of a 7-m sea-level rise on some 
American coastal states 

(from Kellogg and Schware, 1981) 

State/ District 

Florida 
Louisiana 
Delaware 
Dist. of Columbia 
Maryland 

Area Flooded 
(%) 

35.5 
31.4 
25.0 
20.0 
17.3 

Population 
Affected 
(millions) 

3.8(55%) 
1.8(50%) 
0.1 (25%) 
0.2(20%) 
0.4 (10%) 

tions before our concern can be trans
lated into action. Nor are the potential 
impacts of sea-level rises inescapable. 
Techniques already developed in low
lying coastal regions of the world to hold 

back the sea can be adopted for many of 
the threatened areas. Time will likely 
be available to develop and implement 
new strategies. However, an ocean rise 
of at least 0.5 m over the next 100 years 
now appears highly probable, while an 
additional 5-7 m rise could occur within 
the next few centuries. The ability of 
coastal populations to cope with such 
rises will depend on their resilience and 
preparation. Improving these must be 
the objectives of the coming decades. 

FURTHER READING 
Barnett, T.P., 1982: On Possible Changes in 

Global Sea Level and their Potential 
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Vol. TR-OOl. 

Bentley, C.R., 1982: The West Antarctic Ice 
Sheet: Diagnosis and Prognosis. Proceed
ings, U.S. DOE CO2 Research Conference, 
Berkeley Springs, W.Va. 

Gornitz, V.; S. Lebedeff and J. Hansen, 1982: 
Global Sea Level Trend in the Past Cen
tury. Science, Vol. 215,1611-1614. 

Kellogg, W.W. and R. Schware, 1981: Cli
mate Change and Society. Westview Press. 

Mr. Hengeveld is an Advisor to the Canadian 
Climate Centre in lbronto on carbon dioxide 
related matters including climate change. 
His article is reprinted from Climatic Per
spectives Vol. 5 November 1983, published by 
the Atmospheric Environment Service. 
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JEUX OLYMPIQUES DE LOS ANGELES 

Une experience unique pour deux mereorologues canadiens 


par Monique Loiselle 

Suite a des negociations et ententes 
avec Ie National Weather Service (NWS; 
Service national de la meteorologie) des 
Etats-Unis, Ie Service de l'environne
ment atmospherique d'Environnement 
Canada dec ida d'en voyer deux meteoro
logues canadiens a Los Angeles durant 
l'ete 1984 pour faire partie de l'eq uipe 
responsable des services meteorologi
ques pour les Jeux de la XXrrle Olym
piade. Ces deux meteorologues devaient, 
en plus de prendre une part active aux 
prises de decision et a la production des 
previsions, fournir des services en fran
r,;ais a la communaute olympique. En 
octobre 1983, Andre Lachapelle, meteo
rologue surveillant au Centre meteoro
logique de l'Alberta, et moi apprenions 
que nous etions les heureux elus pour 
cette affectation unique. De plus, on a 
demande a Andre de mettre cette expe
rience a profit et de participer a la plani
fication des services meteorologiques 
pour les Jeux olympiques d'hiver qui 
auront lieu a Calgary en 1988. 

A Los Angeles en 1984, les services 
meteorologiques pour les jeux olympi
ques provenaient de deux sites diffe
rents. Tous les services meteorologiques 
pour les courses de voiliers etaient dis
penses a partir d'une installation tem
poraire, une remorque transformee en 
veritable centre de meteorologie mari
time au site olympique de Long Beach; 
les bulletins meteorologiques pour toutes 
les autres disciplines olympiques etaient 
prepares a West Los Angeles dans une 
salle adjacente au bureau meteorolo
gique de Los Angeles dans un edifice du 
gouvernement federal. Deux meteoro
logues franr,;ais, experts en meteorologie 
marine fournissaient des services en 
franr,;ais au bureau de long Beach pen
dant qu'Andre et moi faisions de meme 
au bureau de Los Angeles. 

Apartir du moment de notre selection 
en octobre 1983 etjusqu'a notre arrivee 
a Los Angeles en juillet 1984, Ie NWS a 
ete tres souvent en rapport avec nous; on 
nous a fourni de tres bons manuels pour 
nous familiariser avec Ie climat, la geo
graphie et les problemes meteorologi
ques du sud de la Californie. On nous a 
aussi envoye du materiel pour nous 
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De gauche adroite, Roger Papas, Chef de service du bureau mcteoroJogique de Long Beach, 
Ed Gross. Coordinateur du projet et Bob Storey , Technicien responsabJe du programme 
d'observation II Ja station marine Aquarius. 

familiariser avec Ie Systeme informa
tique americain d'acces a I'information 
meteorologique, AFOS. On nous a aussi 
remis, en avril 1984 un livret intitule 
« Serving the Weather Needs for the 
1984 Olympics»; ce livretqui decrivait 
un plan complet et detaille de toutes les 
facettes des services meteorologiques 
pour les Olympiques nous a donne une 
bonne vue d'ensemble de toute I'opera
tion avant notre arrivee. 

Finalement apres des mois d'attente 
et d 'anticipation, je suis arrivee a Los 
Angeles Ie 19 juillet. J'ai utilise les pre
mieres journees pour me familiariser 
avec les lieux, et surtout pour apprendre 
a utiliser Ie systeme americain d'acces a 
I'information meteorologique (AFOS);. 
ce systeme differe du systeme informa
tique utilise dans les centres meteorolo
giques canadiens et est assez spectacu
laire parce qu'il fournit a I'usager, sur 
demande, n'importe quelle carte meteo
rologique courante, sur l'ecran catho
dique (on peut aussi, sur demande, super
poser des cartes). 

Enfin nne semaine avant les ceremo
nies d'ouverture tous les membres de 
l'equipe meteorologique des deux sites 
etaient reunis pour la premiere fois pour 
unejournee intensived'information. En
suite, nous avons tous mis a profit la 
semaine precedant les ceremonies d'ou
verture pour operer un bureau meteoro
logique simule, mettre au point les for
mats des differents produits, et ajuster 
les horaires de travail. 

Comme tous les amateurs de sports 
ont pu Ie remarquer, Ie temps est reste 
au beau durant toute la periode des 
Olympiques. En fait , une depression 
quasi-stationnaire au -dessus du desert 
de I'interieur de la Californie et un anti
cyclone stationnaire au-dessus du Paci
fique ont contribue a maintenir des 
cieux ensoleilles pres de la cote autour 
du bassin de Los Angeles. Les problemes 
de previsions les plus d iffici les que nous 
ayons eu a resoudre etaient habituelle
ment d'estimer I'heure de passage du 
front de brise de mer aux differents sites 
olympiques; ceci est evidemment tres 



Deux fois par jour, on tient une s 
formation au site de Long Beach. 

important parce que les temperatures 
et Ie vent dependent beaucoup de cette 
bri se de mer. 

Pour nous aider a prendre les bonnes 
decisions et a suivre la situation meteo
rologique de tres pres, on disposait d'un 
reseau horaire d'observation (qui est 
deja beaucoup plus dense que ce que l'on 
retrouve au nord de la frontiere) et de 
plus, Ie NWS avait deploye des stations 
automatiques a tous les s ites OU des 
competitions se tiendraient a l'exterieur. 
En tout, 9 stations PAM II (Portable 
Automatic Station) et 2 autres de type 
Mysco se trouvaient dans Ie bassin de 
Los Angeles; des car tes meteorologiques 
etaient produites automatiquement a 
intervalles de 20 minutes, mais entre
temps on pouvait auss i interroger indi
rectement ces stations au besoin. 

Le bureau de previsions pour les Olym
piques de Los Angeles etait en exploita
tion tous les jours de 5 h 00 a 21 h 00 avec 
une equipe de deux meteorologues qui 
travaillaient de 5 h 00 a 13 h 00 et une 
autre equipe pour I'apres-midi. J'avais, 
avant mon arrivee, indique ma prefe
rence pour l'equipe du matin (j'avais 
evidemment reve de passer mes aprcs
midi au solei! ala plage); ce choix s'est 
avere judicieux , puisque Ie travail de 
I'equipe du matin etait des plus exc i
tants, Nous devions faire un effort con
siderable pour bien analyser la situation 
meteorologique et preparer Ie premier 
bulletin de prevision pour 6 h 30; ce bul
letin se voulait detail Ie et nous deman
dait de prevoir pour diverses heures de 
la journee (parfois jusqu'a six) des 
valeurs de temperature, humidite rela
tive, vitesse et direction du vent pour 
tous les sites exterieurs. Les previsions 
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FOL LO WING IS THE FREN CH VERSION OF THE OLYMPIC FORECASTS. 


LA84- PREVI S IONS METEO RoLoGIOUES POUR LA XX III oLYMPIADE 

EHI SES A ~6 H3~ HAP SAMEDI LE II AOUT 1984 PAR LE NATIONAL 

WEATH ER SERVICE A LOS ANGELES . 


. PREVISIoNS POUR AUJOURDHUI ET CE SolR AVEC UN APERCU POUR DIMANCHE. 

LES PROCHAINES PREVISIONS SERONT EHISES A IIH~e HAP. 


LES TEMPERATURES SOHT EN DEGRES CELSIUS .. L HUMIDITE RELATIVE EN 

PO URCE NT .. LES VENTS EN KILOMETRES / HEURES . 


. AUJoURDHUI .. PERIODES NUAGEUSES .. CHAUD .. HUMIDE. MA X IMUM 
VARIANT DE 24 PRES DE LA COTE A 32 A L INTERIEUR. VENTS DU 
SUD -OUES T Ie A 16 KMH . 

. CE SOIR . . NE8ULoSITE CROI SSANTE. MINIMUMS 18 A 21. VENTS LEGERS 
ET VARIABLES . 

. APERCU GENERALE POUR DIMANCHE .. NE8ULOSITE VARIA8LE. UNE PR08A8ILITE 
DE I~ POURCENT 0 AVE RSES. CHAUD ET HUMIDE . 

.. .. COL ISEUM .... . 

. APER CU POUR LES CERE~~NIES DE FERMETU RE DIMANCHE ... GENERALEMENT 
NUAGEUX. CHAUD ET HUMIDE. 

I6He~ 19Hee 22Hee 
TEMPERATURE 27 24 22 

HUMIDITE RELATIVE 55 65 75 
VENT SO/ 6 SO/5 CALME 

$$ 

.PREVISIONS GENERALES POUR AUJOURDHUI ... 

FOOTBALL AU ROSE80WL ... PERIOOES NUAGEUSES . MAXIMUH 3~-31. 


VENTS DU SUD-OUE S T Ie A 16 MKH . 


TENNIS A L UCLA .. . PERloDES NUA GEUSES. MAXIMUM PRES DE 26. 

VENTS DU SUD-OUEST 6 A Ie KMH. 


.PREVISIoNS POUR LES SITES OLYMPIOUES POUR AUJOURDHUI .. 

L ATHLETISME ... PERIoDES NUAGEUSES. 
EXTREMES 

El7Hee IElHee 13Hee 16HOEl 19Hee 22HEIEI D APRES-MIDI 
TEMP 2~ 24 27 27 24 22 28 
HUM 75 55 45 5e 6~ 75 45 
VENT CALr-E CALr-E SO/5 SO/6 SO/5 SO/5 SO / 13 

TIR A L ARC ... PERIODES NUAGEUSES. 

TEMP 18 24 24 24 22 25 
HUM 9~ 75 7~ 7~ 75 65 
VENT CALME S/5 SO/8 SO/I~ SO...-S SO/24 

SPORTS EOUESTRES ... PERIOOES NUAGEUSES. 
EXTREMES 

e 7 HElEl I ElHElEl 13He~ 16HElEl 19HOO 0 APRE S -MIDI 
TEMP 19 23 29 28 27 31 
HUM 85 7e 5~ 45 5e 4~ 

VENT CALME CALME SE/5 sO/Ie SO/8 SO/ 19 

HOCKEY SUR GAZON ... PERIODES NUAGEUSES. 

TEMP 19 24 28 28 26 28 
RH 8El 70 5El 45 6El 42 

NATATION ET PLoNGEON ... PERIoDES NUAGEUSES. 
EXTREMES 

~7H~~ I~H~~ 13HElEl 16H~~ 19H~~ D APRES-MIDI 
TEri' 2e 24 28 27 23 28 
VENT CALOE CAL ME SO/5 SO/8 SO/8 SO/16 

CANOE ET KAYAC ... PERIoDES NUAGEUSES. 

TEMP 17 28 26 26 22 29 
HUM 9~ 7~ 65 7~ se 6~ 

VENT CALI"£ CALr-E SE/5 SE/8 SE/6 SE/19 

FIN Bulletin de previsions typique. 

subsequentes n'etaient habituellement letin sur les conditions meteorologiques 

que des ajustements de la prevision du ailleurs sur la planete (<< La meteo inter

matin . En plus des previs ions (4 par nationale »). 

jour) nous emettions aussi des bulletins En plus d'etre emis sur les circuits de 

sur les conditions meteorologiques communications ordinaires, ces bulle 

actuelles (<< nowcast ») aux differents tins etaient retransmis au systeme in

sites 5 fois par jour et, en soiree un bul- formatique utilise par la communaute 


11 



olympique et, diffuses par Radio Meteo 
Olympique (il y avait une bande de 
frequence reservee exclusivement a la 
meteorologie olympique). Le tout etait 
disponible en anglais et en fran<;ais, 
langues officielles des J eux olympiq ues. 

En generalles media semblaient tn's 
bien accueillir Ie format detaille des 
previsions pour les Olympiques et n'he
sitaient pas ales publier ou a les lire 
integralement. J'ai encore I'impression 
qu'apres les jeux, la popu lation de Los 
Angeles a dO reclamer a grand cris la 
continuation de tels services meteorolo
giques. 

Durant mon sejour, j'ai eu l'occasion a 
deux reprises de visiter Ie site de Long 
Beach d'ou l'on dispensait les services 
meteorologiques pour les courses de voi
liers (Ie yachting). II s'agissait d'une 
installation unique etextremement bien 
equipee. En plus du systeme AFOS uti
lise par Ie personnel de I'equipe meteo
rologique, il y avait un autre ordinateur 
que les competiteurs pouvaient consul
ter; mieux encore, on pouvait pousser 

Le yacht Aquarius, gracieusement mis it la 
disposition du NWS, servait de station 
d'observation. 

TODAY'S WEATHER FORECASTS 


GENERAL FORECAST: Low clouds. clearing by late 
morning inland. remaining partly cloudy along coast; 
afternoon temperatures a few degrees cooler at Inland 
venues: wind. southwest to west 8-15 m.p.h./ 13-24 
km.h. in afternoo n. 

BASEBALL (Dodger Stadium): Low clouds clearing 
by midmorning; fair afternoon and evening; high 
81F'/27C; winds southwest at 7 -10 m.p.h./ 11-16 km.h. 

CYCLING (Dominguez Hill.): Morning low clouds; 
mostly sunny afternoon; high 80F'/27C; winds south
west to west8-12 m.p.h./13-19 km.h. 

FiElD HOCKEY (East LA_ College): Morning low 
clouds; mostly sunny afternoon: high 80F'/27C. 

ROWING (laka Casitas): Chance of morning low 
clouds, clearin g after sunrise; winds through 10 a,m. 
east at 2-4 m.p.h ./3-6 km.h., becoming southeast to 
south al4-6 m.p .h./6-IO km.h. in.late morning; 10 a .m. 
temperatures 78 -82F' /26-28C. 

SHOOTING (Prado RecreacUon Area): F'air; high 
87F'/ 3IC; afternoon winds southwest to west 12-18 
m.p.h./19-29 km.h. with gusts to 23 m.p.h./37 km.h. 

SOCCER (Ro... Bowl): At game lime, fair; tempera
ture 72- 77F' /22 -25C; light southwest Winds. 

SWIMMING (USC): Morning low clouds; mostly 
sunny afternoon; high 80F'/27C; southwest winds 7 -10 
m.p.h./II-16 km.h. 

WATER POLO (Pappardina University): Morning 
and night low clouds; partial afternoon clearing; hJgh 
73F'/23C; winds southwest8- 12 m.p.h./ 13-19 km.h. 

YACHTING (Long Beach Marina) ; Mostly cloudy 
through) 1 a.m; haze visibility 4-5 miles/6.5-8 kilome
ters; sunny afternoon; visibility improving to about 7 
miles/II kilometers; winds southerly 4-7 knota 
through noon, increasing and becomtng southwesterly 
12-16 knots between 3 p.m. and 6 p.m.; afternoon Wlnd 
waves 1-2 feel/O.3-0.6 meters; southwest swell 2-3 
feet/O,7 -I meler; Catalina eddy could occur, keeping 
afternoon winds more southerly and speeds lighter. 

OlympIC forecasls by the National Wealher Service-also available In continual VHF broadcclS[S in English and French on 162475. 

TODAY'S SMOG FORECASTS 

Maximum 
PSI Hour 

Baseball (Dodger Stadium) .. , ........ ,67 at 4 p m. 
Cycling (Dominguez Hill.) ............. 67 al I p.m. 
Field Hockey (East L.A. College) ... ... 113 al 2 p.m. 
Rowing (Lake Casita.) ................ 58 at 10 a.m. 
Shoot ing (Prado Recreation Area) ... . 175 at 3 p.m. 

Maximum 
PSI Hour 

Soccer (Ro.a Bowl) . _ .. , ............. 50 at 7 p.m. 
Swimming (USC) .................... 67 at 11 a.m. 
Weter Polo (Papperdine University). .,42 at 1 p.m. 
Yachting (Long Beach Marina) ......... 42 at I p.m. 

Pollulant standard Index (PSI). ~ 100 good; 100-200 unh~althful for sensili\le people; 200-300 unhealthful for aiL 300-500 hazardous 

OlympIC Olone forecasts by South Coast Air Quality Management D'SlffCt. 


Previsions telles que publiees par les media. 

quelques boutons et active I' une traceuse 
qui produisait la carte meteorologique 
demandee par I'usager. Les competi
teurs pouvaient aussi regarder les se
quences animees de photos satellitaires 
sur un ecran. On tenait aussi a ce site 
deux seances d'information par jour 
(matin et apres-midi) ou deux membres 
de i.'equipe meteorolog-ique donnaient un 
expose meteorologique en preparation 
de la prochaine course de voiliers. 

Pour complementer toutes les donnees 
et aider a preparer des bulletins, la 
«station marine Aqlwriu_~» envoyait ala 
remorque des observations du vent. de la 
temperature (air et eau) et des courants 
pres des \ignes d'arrivees; c'est ainsi 
qu'on appelait Ie yacht AI/lwri-us qu'un 
res.ident de Los Angeles avait gracieuse
ment mis a la disposition du NWS pour 
I'occas ion. 

L'atmosphere qui regnait a la remor 
que du NWS de Long Beach etait saine 
et amicale et on pouvait detecter I'en
thousiasme des previsionnistes et des 
usagers; cela etait certainement dO au 
fait que les previsionnistes souvent en 
contact avec les usagers se sentaient 
utiles et recevaient beaucoup de feed
back. 

Vers la fin de la periode des Olym
piques, presque toute l'equipe etait re
unie de nouveau; il s'agissait cette fois 
d'une occasion bien speciale: Ie NWS 
avait decid e de remettre a chaque 
membre de l'equipe une plaque en gage 
de sa participation a cet evenement 
unique. 

Tout semble s'etre passe trop vite; a 
peine commence, Ie travail des meteo
rologues etait deja termine... tout comme 
les Jeux. 

Au lendemain de mon retour a 
Toronto, une tornade touchait Ie so l et 
des pluies torrentielles s'abattaient sur 
Toronto. En rna qualite de meteorologue 
aux services scientifiques j'ai dO passer 
rna premierejournee de retour au travail 
a examiner sur place les quantites de 
pluies recueillies a divers endroits... quel 
choc culturel apres un mois dans Ie sud 
de la Californie! 

Monique Loiselle est met.eorologue it la Divi
sion des services scientifiques du Service de 
I'environnement atmospherique dans la Re
gion de [,Ontario. 

SUMMARY The author is onr nfthrtwo Canadia1l meteorolouists 
from the A tmosphl'ric E1Irironm('nl S,'r cicf' who went to Los Angeles 
durinu the s1l.mma of J981, to participate with the Olympic Weather 
Suppurt Team. Til is team ('() n.~isted of u.s. Nat'iunal Wenther Srrvice 
(NWS) forecasters u·ith addiliunal help from French and (:ano,dian 
forer.asteTS who pl-ovided sen:icps in French besides their normal 
dutie:;. 

A varirly ofSer'IJirfS were provided daily during these Garllf's. They 
inr'luderl sd,' and venue-specific f()'reca.~ts and nowca.sts as well a.s 
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briefinrfs and consultations with tb" Int'dia and the athletes. The Sup
port Team U'I!.S rI 'ivided 1:lIt.U two groups: one in support of sailing 
events at Long Beach and the other in support of all the ut!lt'r outdoor 
events at the various ,riles. The forecaste",~ had at theil' disposal data 
from th,. NWS AFOS syst.efl/ as well a_, a network of autumated 
weather observatio'/I platjoT1I1sin and around the IJariOlls 7Jf'I/U" .,-itl'.';. 
These data facilitated the provisiun of rletailed and well-tailored 
weather inforrnation to all interested parties. 



A YEAR IN THE CLIMATE HISTORY OF CANADA 
December 1983-November 1984 

The weather of 1984 across Canada 
could hardly be considered "normal" 
regardless of the definition of the word. 
The unusual spells of weather resulted 
from abnormalities in the general cir
culation of the atmosphere that gave 
northwest Canada five consecutive 
months of almost continuous warmer 
than normal temperatures, a remark
ably poor spring and early summer on 
the Pacific Coast. a major drought on 
the Prairies during the spring and sum
mer, abundant snow along with record
breaking warm February temperatures 
in southern Ontario and southern Que
bec, several severe storms in the Atlan
tic Provinces during the first half of the 
year and an abnormally early winter in 
western Canada. 

WESTERN WARMTH -
JANUARY TO MAY 
Almost continuous mild conditions were 
reported from January to the end of 
April in western Canada. In January 
and February, positive anomalies as 
high as 10°C were reported dropping to 
6 to 8°C in April and March. The maxi
mum warmer than normal areas were 
centred in British Columbia in January, 
Saskatchewan in February, the Yukon 
Territory in March and the Northwest 
Territories in April. In January and 
March the warmer than normal condi
tions were limited to western Canada. 
while in February and April they cov
ered just about all of southern Canada. 
The warmer than normal weather con
tinued in the Northwest Territories with 
positive departures as high as 4°C in 
May and June and 2°C in July. 

In January the abnormal circulation 
brought 18 em of snowfall to Whitehorse 
in one day, a 24-hour record, and more 
than 50 em of snow at Churchill, three 
times the normal monthly amount. Also 
in January, there were floods and ava
lanches in British Columbia, but by 
March the weather was suitable for 
gardening and other outdoor activities. 
April was the fourth consecutive month 
with warmer than normal temperatures 
in Alberta and in the Yukon, where 
major highways opened earlier than 
usual. Ice went out of the Yukon River at 
Dawson two weeks earlier than normal 
and ice bridges on the Mackenzie River 
were closed by May 6. Because of the 

by Morley Thomas 
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Both record warm and cold spells reported 
from Canadian regions in 1984. 

warmth and dryness there were more 
than the normal number of forest fires 
in May in the Yukon. 

POOR SPRING ON THE PACIFIC 
COAST 
After a warm February and early 
March in the Vancouver-Victoria por
tion of British Columbia. the weather 
turned cloudy with frequent precipita
tion in mid-March. April was unsettled 
and cool and May was cloudy and wet. 
The month proved too cold and wet for 
agriculture and was especially unfa
vourable for the fruit and berry crops. 
The disappointing weather continued in 
June with lower than normal tempera
tures and widespread rain during the 
latter part of the month. By July how
ever, pleasant summer weather came to 
southern British Columbia. 

THE PRAIRIE DROUGHT 
After a mild winter with less than nor
mal snowfall, concern was expressed 
early in the spring about a major 
drought in the Prairie Provinces (see 
Chinook. Volume 6. Number 2). Below 
normal precipitation continued across 
most of the region in March and al
though major storms in mid-April 
brought significant precipitation to 
southern Manitoba, the dry conditions 
continued in Alberta and southern Sas
katchewan. In May, abundant precipi
tation fell across the central and north-

ern portion of the province, but the 
month continued very dry in southern 
Saskatchewan where Estevan reported 
a meagre 9 mm of rain, only 17% of the 
normal amount. Duststorms were re
ported in southern Saskatchewan at the 
end of the month. Although severe 
weather with abundant rainfall occurred 
sporadically across southern Manitoba 
and southern Saskatchewan in June, ab
normally dry conditions were prevailing 
again in July. In many areas of southern 
Saskatchewan, precipitation amounts for 
the period from April 1 until July 30 
were less than 50% of normal. The dry 
conditions continued into August, which 
helped to promote a serious grasshopper 
infestation in southern Saskatchewan 
and southern Alberta and grass fires in 
southwestern Saskatchewan during the 
latter part of the month. Primarily be
cause of the abnormal weather, wheat 
production fell by about 25% in Alberta 
and Saskatchewan although the grain 
was of high quality. In Manitoba, how
ever, as a result of June rains, the wheat 
production was about 8% above normal. 

SPRING IN FEBRUARY -
ONTARIO AND QUEBEC 
After abundant snowfall in December 
and frigid conditions in January, Feb
ruary was a springtime month in Onta
rio and most of Quebec. At Thronto, there 

January 1984: Bitter cold in Ontario and 
Quebec. 
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were ten consecutive days without freez
ingtemperatures and the monthly mean 
temperature was 0.5°C, the warmest in 
144 years of record. Kenora and Sault 
Ste. Marie in northern Ontario reported 
the mildest winter month ever. Similar 
mild conditions were experienced in 
Quebec, but winter returned to the 
southern portion of both provinces on 
February 28-29 as the entire region was 
battered by the worst snowstorm in 
years. Extremely cold weather then 
prevailed for a few weeks - it was the 
coldest March in 25 years in much of 
southern Ontario; and at Montreal, 
March was colder than February, the 
first time this has occurred in over a 
century of weather records. 

SEVERE STORMS - WINTER, 
SPRING AND SUMMER 
December 1983 was a particularly 
stormy month in eastern Canada. On 
December 6-7, eastern Quebec was 
lashed by a storm that moved through 
the Atlantic Provinces on December 7 
accompanied by heavy snow and high 
winds. A week later, southwestern 
Quebec was hit by a severe ice storm 
considered to be the worst such storm in 
at least 22 years at Montreal. Mention 

March: Storms batter Atlantic Provinces 
while chinooks bring spring to Alberta. 
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June and July: 'lbrnadoes hit all provinces 
from Alberta eastward to the Maritimes. 

has already been made of the severe 
snowstorm sweeping southern Ontario 
and Quebec on February 28-29, which 
continued on through the Atlantic Prov
inces on March 1st. March was particu
larly stormy in the Maritime Provinces 
with a bad spring blizzard at the end of 
the month. 

In mid-April. southwestern British 
Columbia was raked by a heavy wind
storm that caused millions of dollars 
worth of damage. '!\vo major storms 
swept the Prairie Provinces in April. 
which gave much needed precipitation 
to some areas: on April 11. heavy precipi
tation fell in eastern Saskatchewan and 
southern Manitoba. while a blizzard on 
April 27-28 swept southern Saskatche
wan and Manitoba closing highways 
and downing transmission lines. This 
storm continued throughout northern 
Ontario. Earlier, on April 13, a severe 
ice storm occurred in the Avalon Penin
sula of Newfoundland and a month later 
on May 13, an unusually late snowfall 
made for a white Mother's Day in most 
of southern Ontario. In June, several 
severe local storms in the Prairie Prov
inces included a series of tornadoes on 
June 21-22. Hurricane Diana passed to 
the south of Nova Scotia on September 
15-16, producing strong winds across 
the Maritimes. 

EARLY WINTER IN THE WEST 
September was cool in British Columbia 
with killing frosts reported by the end of 
the month in most interior valleys. Cold 
weather moved over the Prairie Provin
ces during the third week of September 
with freezing temperatures and wide
spread, killing frosts. On September 22, 
rain changed to snow and between 5 and 
15 cm were reported in many localities, 
snarling traffic and breaking power 
lines. Pleasant mild weather prevailed 
across the West early in October but by 

the end of the month, frigid Arctic air 
covered British Columbia and a series 
of storms moved northward into the 
Prairies bringing snow to Alberta and 
Saskatchewan. New October snowfall 
and low temperature records were es
tablished at many locations in the three 
westernmost provinces and 30% of the 
crops were left unharvested when snow 
cover came to the Peace River area. 

During the last two weeks of October, 
the cold centre was in Alberta with 
temperatures 8-lOoC below normal. By 
the first week of November, tempera
tures were averaging 16-20°C below 
normal in northern Alberta, northern 
British Columbia, and the Yukon. By 
the second week of November, condi
tions were moderating somewhat in the 
south but continued to average 8-lOoC 
below normal in northern Alberta and 
the Mackenzie Valley. However, by the 
week of November 20-26, milder than 
normal weather prevailed across all of 
Canada from the Great Lakes west and 
north. 

WELL OL'P.lUDP'V ... , A'...iOTH,£'R WJ""/E:Jt 

September: Early winter across the Prairies. 
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GUIDELINES FOR CONTRIBUTORS OF ARTICLES TO CHINOOK 

1. Content, Language and Readership 
Articles on topics of general interest in meteorology and 
oceanography, written in either English or French and 
suitable for a high school readership, are invited. The 
responsibility for the opinions expressed in the articles 
rests with their authors. 

2. Length and Format 
The suggested article length is in the range of 1500 to 3000 
words with two to four figures (and captions). Clear illus
trations and photographs are particularly encouraged. 
Contributors are also asked to provide a 100-200 word 
summary, preferably but not necessarily in the other lan
guage. Summaries will be translated (if necessary) and 
published in the other language only. 

3. References 
Literature citations within the text are discouraged. In
stead, it is suggested that credit for results and ideas be 
given by naming the authors or their institutions in the text, 
and including references at the end of the text in the form of 
a short "Suggested Reading" list. A reference to a journal 
article should include the authors' names and initials, year 
of publication, full title of article, and journal name, volume 
number and page numbers. A reference to a book should 
include the authors' names and initials. year of publication, 
title of book, and the publisher's name and address. All 
references should be listed in the alphabetical order of the 
first authors' surnames. 
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4. Procedure for Submission 
Two dOUble-spaced typewritten copies of the manuscript 
should be sent to: Chinook Editor, c/o Canadian Meteoro
logical and Oceanographic Society. 151 Slater Street. Suite 
805, Ottawa. Ontario, Canada K1P 5H3. Finished line 
drawings and good quality black-and-white photographs 
(one original and two photocopies of each) should be 
included. Colour illustrations or photographs are welcome 
as candidates for the front cover of each issue. Contributors 
are also asked to provide a short description (about 50 
words) of their professional affiliation (if any) and their 
meteorological and oceanographic interests, and to indicate 
whether their contribution has been or will be published 
elsewhere. 

5. Editorial Policy 
The suitability of articles for pu blication will be decided by 
the Editor upon consultation with at least one other 
member of the Editorial Board. Particular attention will 
be given to the readability of articles by a lay readership. 

6. Reprints 
Reprints of articles will not be made available. Four copies 
of the issue in which an article appears will be provided to 
the principal author. Additional copies will be supplied at 
the author's cost, provided the request is received before 
printing. 
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WHEN YOU REALLY 
NEEDTO KNOW 
THE WEATHER 

Enercorp's complete line of meteorological instruments and calibration services provide the answer. We not only have sensors 
and transmitters but also compatible recorders, indicators and controllers to tailor a system to your applications. 

Our instruments measure, transmit or record temperature, relative humidity, dew point. barometric pressure, wind speed and 
direction, solar energy, intensity and duration, rain, preCipitation and evaporation. Maximum, minimum and ordinary glass 
thermometers calibrded in our labs to PfS (Atmospheric Environment Service) specifications are being used in meteorological 
stations across Canada. 

Service to most types of meteorological equipment with certification against traceable standards, is readily performed in our 
calibration and repair laboratories. Our technicians have over 30 years of meteorological instrument experience. Enercorp is a 
supplier to PfS, provincial governments, universities und industrial customers ranging from oil refineries to aerospace firms. 

FOR SERVICE TO YOUR PRESENT EQUIPMENT OR NEW INSTRUMENTATION, CALL US FOR 
PROMPT ACTION AT VERY REASONABLE PRICES. 

~~ ~ VCUVV in~trument~ ltd P.O~ Box 20, Stn. "U", Toronto, Ont M8Z 5M4 (416) 231·5335 
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