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.. . .from the President's Desk 

The 34th Congress at University of 
Victoria (UVIC) May 29-June 2 was 
highly successful and the organisers 
must be congratulated on a 
significant and enjoyable event. 
The local arrangements committee, 
headed by Greg Flato and John 
Fyfe, made everything run 
extremely smoothly despite a few 
last-minute hitches (such as power 
failures in the Monday morning 

sessions). Oscar Koren and assistants sold all the exhibit 
booths and the programme committee, headed by George 
Boer and Howard Freeland, put together a stimulating 
series of invited plenary talks and a fine overall 
programme. The "Conference Solutions" people from the 
student union, the conference accommodation office, 
GEMS registration service and doubtless many others, all 
provided excellent service. 

It was unfortunate that, due to conflicting demands, 
Environment Minister David Anderson was unable to be 
present in person for our opening session but I was pleased 
to find that he was able to attend a barbecue that the 
Pacific and Yukon Region of Environment Canada had 
organised in connection with their national student 
programme at UVIC on Friday, June 2nd . I must thank 
Brian O'Donnell and AI Wallace for allowing me an 
opportunity to speak with him then. Minister Anderson's 
support and concern with environmental issues is evident 
but I will continue to remind him that MSC (as well as the 
University research community) urgently needs his 
attention and strong support. 

I was unable to get to all of the Victoria plenaries but two 
talks which I did attend and that stand out in my 
(non-specialist) mind as defining some of the global 
change issues were those by Ants Leetmaa from NOAA 
and Angelica Peiia from lOS (standing in at short notice for 
Ken Denman). 

Dr. Leetmaa's talk gave me a clearer picture of what was 
happening in climate change on the decadal and century 
time scales than I had before, and Dr Peiia's talk, coupled 
with a presentation by Steve Calvert, also standing in for 
Ken Denman, at the GeoCanada 2000 conference in 
Calgary, emphasised the truly interdisciplinary nature of the 
global change problems that we must try to understand and 
explain. These, and other talks on the climate and climate 
change theme, provide valuable input for the discussions 
concerning NSERC reallocation and the guidance to be 
provided to the CFCAS (Canadian Foundation for Climate 
and Atmospheric Sciences) board. For those involved in 
these exercises, let me also repeat a recommendation that 
I made at the banquet to read the US National Research 
CounCil, Board on Atmospheric Sciences and Climate 
(BASC) 1998 book, The Atmospheric Sciences Entering 
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the 21st Century. Although directed initially at US agencies, 
the BASC report, written by an extremely capable 
committee headed by John Dutton, has global relevance. 
They reviewed the state of the art, the problems still facing 
us, and presented their views on the priorities for the 
decades ahead. It is an extremely useful book. If nothing 
else, check out the summary which can be found at 
www.nap.edu/readingroomlbooksJatmos - or accessed from 
the UCAR publications page. 

The notes to follow are adapted from earlier material 
prepared for York's media relations section in connection 
with a Toronto Centre CMOS seminar given by Professor 
Henry Pollack (UniverSity of Michigan) on Climate 
Reconstruction from Subsurface Temperatures: a Global 
Perspective, at York University, 29 March, 2000. Henry 
Pollack's talk, based in part on his article in Nature (Huang, 
Pollack and Shen, Vol 403, 756-758, 17 Feb, 2000) 
provided clear confirmation of temperature increases over 
the past five centuries, and a nice link between the Solid 
Earth and Environmental Earth Sciences (thinking in 
NSERC reallocation terms) . 

My media notes at the time said: 

1) It is utterly ridiculous to deny that global warming has 
taken place over the past few hundred years. Henry 
Pollack's work on subsurface temperature profiles provides 
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especially convincing evidence of this. It is also abundantly 
clear that the rate of climate change has accelerated (see 
the Dec 22, 1999 letter to the press from James Baker and 
Peter Ewins - CEOs of US and UK weather and climate 
agencies - flagged on the CMOS website - What's New, 22 
March, 2000) and that human impacts through increased 
greenhouse gas emissions (CO, and methane) are almost 
certainly the cause. 

2) The role of the climate scientist is to try and measure 
these changes, understand their causes and advise 
government leaders and the population at large of the 
facts. Also to develop models to predict the likely and 
potential impacts of further changes in the atmospheric 
concentrations of these gases. 

3) Climate is an extremely complex system - maybe a 
P2C2E (process too complicated to explain) in Salman 
Rushdie's vocabulary (from his book, Haroun and the Sea 
of Stories) but we are making steady progress (as 
evidenced by a number of the papers at the CMOS 
Congress) . We can build detailed models of the climate 
system (the atmosphere and the oceans, radiative, ice and 
land surface processes) and get an idea of the likely 
impacts of further changes. 

4) It is not up to the scientific community to mandate a 
course of action. Policy-makers and the public must decide 
whether the short-term costs of reducing greenhouse gas 
emissions are worthwhile - but they must be better 
informed and made aware of the likely and possible 
consequences of inaction. Continuing to deny that there 
may be serious impacts of climate change in the coming 
decades on plant, animal and human communities, is 
extremely naive, and maybe worse if it is being done for 
financial gain. 

5) For technologically-advanced countries such as Canada, 
the primary impacts of climate change will probably be 
economic - on farming, fishing, forestry, recreation, 
shipping, etc. but social and ecological systems will 
certainly feel an impact. For more basic agricultural 
economies, and for many animal species (polar bears, for 
example), change may well be too abrupt to adapt to . 

6) Although most climate change scenarios involve 
relatively modest changes in temperature, it must be 
remembered that modest changes near O°C can have 
enormous impacts if ice melts, raises sea levels and, in 
some scenarios, completely modifies the thermo-haline 
circulation of the world ocean. As well as temperature 
changes, the potential changes in the availability of fresh 
water should be of significant concern . 

7) It is debatable whether our present-day climate models 
are sufficiently detailed to confidently forecast such 
catastrophic change (in the mathematical sense of a major 
switch in the global circulations of the atmosphere and 
ocean) but steady progress is being made to improve 
Climate Models and we must assume that these 
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possibilities are real, We must recognise that fact and 
acknowledge the magnitude of the gamble we are making 
if we choose to take no action . There may be negative 
feedbacks (as in Lovelock's Gaia hypothesis) but I don1 
think we should count on this. As Baker and Ewins say, 
"Ignoring climate change will surely be the most costly of all 
possible choices, for us and our chifdren". It really is time 
to get our heads out of the sand and get serious. 

Malheureusement je n'ecris pas en franyais avec la facilite 
du president sortant mais je comprends que c'est vraiment 
essentiel que nous, votre Executif, reconnaissions I'objectif 
que votre Societe doit communiquer dans les deux langues 
officielles du pays. 

De plus, je veux souligner que je reconnais qu' il ya un "0" 
en SCMO, qu' iI y a des membres qui veulent aussi voir un 
"H" pour les hydrologistes et que notre Societe comprend 
les membres du secteur prive autant que les membres du 
secteur des universites et du gouvernement. Au cours de 
mon mandat, j'essaierai d'etre au service de vous tous. 

Peter Taylor, President / President 

Shackleton's 
"lava-like flow of tumbling ice" 

Charles O'Reilly (CMOS Bulletin SCMO Vo1.28, No.2) 
suggests that the event which I described from 
Shackleton's expedijion was caused by a "sea-ice" tsunami 
generated by calving of a nearby iceberg or by some 
bottom perturbation . A plausible explanation. However, 
effects associated with a surface wave would travel at the 
wave speed. With water depths around 500 m in that area, 
the long wave speed is 70 m/s . Even a relatively shorter 
wave of 100 m (period of 8 sec) travels at 12 m/s. That 
seems considerably faster than the phenomenon 
described, which led me to suspect that the band of ice 
might have been the result of the surface convergence 
associated with a tidally-generated internal wave (a form of 
"tide rip", in other words) moving at the much slower 
internal wave speed (1.0 mls typically). We have no 
evidence that the event does not occur periodically, since 
Shackleton's crew quickly left the area. 

Paul LeBlond 

Next Issue - Prochain Numero 
Next issue of the CMOS Bulletin SCMO will be published 
in August 2000. Please send your articles, notes, workshop 
reports or news items at the earliest to the address given 
on page ii. We have an URGENT need for your articles. 

Le prochain numero du CMOS Bulletin SCMO paraitra en 
aout 2000. Priere de nous faire parvenir au plus tot vos 
articles, notes, rapports d'atelier ou nouvelles a I'adresse 
indiquee a la page ii. Nous avons un besoin URGENT 
d'articles. 



ARTICLES 
Verification of GEM Precipitation Forecasts in the Prairies 

During Fall and Winter 

by John M. Hanesiak 1 

Resume: Dans Ie domaine de la prevision meteorologique, on considere que I'occurrence et les quantites de precipitations 
sont deux elements cles. Le modele Global Environnemental Multi-echelle (GEM) est utilise par les previsionnistes comme 
un outil afin de prevoir les precipitations entre 0 et 48 heures. Les modeles de la prevision numerique du temps comme Ie 
GEM ne prevoient pas toujours exactement I'occurrence de precipitations (et surtout les quantites) en des points ou regions 
specifiques. Cet article tente de quantifier la precision de GEM a prevoir, pour les saisons automnale et hivernale de 
1999/2000, I'occurrence de precipitations a sept sites dans la region des Prairies, incluant: les montagnes de Jasper et de 
Banff; Ie versant sous Ie vent des montagnes des villes de Calgary et d'Edmonton; et Ie paysage des prairies des villes de 
Saskatoon, Regina et Winnipeg. On y arrive par la verification des previsions quantitatives des precipitations (QPF) du 
modele, en utilisant des quantites de precipitations mesurees sur une periode de 24 heures a chacun des sites entre Ie 1"' 
septembre 1999 et Ie 2 fevrier 2000. Les resultats indiquent que la probabilite de detection (POD) du modele GEM est tres 
elevee (>0,9) dans les regions montagneuses, toutefois, on note que I'indice de fausse alarme (FAR) est aussi tres eleve 
(>0,6). A mesure qu'on s'eloigne des montagnes, la probabilite de detection (POD) tend a demeurer elevee tout en constatant 
une diminution de I'indice de fausse alarme (FAR). Ceci a pour consequence d'ameliorer la credibilite de la prevision, a 
mesure qu'on s'eloigne des montagnes. Si un previsionniste est incertain au sujet de J'occurrence de precipitations au-dessus 
des sites mentionnes plus haut, on lui suggere d'utiliser, pour les saisons automnale et hivernale, les probabilites de 
precipitations (POP) suivantes: 30 % pour Jasper, Banff et Calgary, 60 % pour Edmonton, Saskatoon et Regina, et 70 % 
pour Winnipeg. Ces probabilites de precipitations (POP) sont de preference, dans Ie domaine de la prevision, les valeurs 
a etre utilisees en I'absence d'informations additionnelles. On espere que des recherches subsequentes vont montrer des 
ameliorations dans les previsions de precipitations du modele GEM, au fur et a mesure que la physique et Ie parametrage 
du modele se perfectionneront. 

Introduction 
Key components of a weather forecast are precipitation 
occurrence and amount. A useful tool for this purpose is 
numerical weather prediction (NWP) guidance. All NWP 
models provide this type of guidance through the 
Quantitative Precipitation Factor (QPF) output. The QPF 
is typically displayed as a shaded andlor contoured 
parameter overlaid on a background map indicating the 
geographic location of precipitation and amount predicted 
by the model (Fig 1). There are several NWP models a 
forecaster can use as guidance; however, a common 
model used for 0-48 h forecasts is the Canadian 
Meteorological Centre's (CMC) Global Environmental 
Multi-Scale Model (GEM). 

Unfortunately (or fortunately, depending on one's point of 
view), NWP QPF guidance is not always accurate and can 
vary significantly from model to model for similar time 
periods. With frequent alterations to model physics and 
parameterizations, especially with GEM, it is important to 
understand how accurate its predictions are with respect to 
precipitation occurrence. 

There are several techniques and approaches to NWP 
verification. One is using the equitable skill score (Gandin 
and Murphy, 1992) and biases which is used at the 
National Center for Environmental Prediction (NCEP). This 
approach typically calculates the skill of model forecasts 

Figure 1: Example of GEM model QPF chart. The first degree of 
shading represents 1-5 mm water equivalent of precipitation. 

through precipitation amount thresholds (see for example, 
Schwartz and Benjamin, 1998). However, the data set in 
this study did not permit this type of analysis (see section 
2). Another popular approach is to include spatial statistics 
to quantify model accuracy of precipitation placement as 
well as occurrence and amount. This includes a Continuous 
Rain Area (CRA) analysis (Ebert and McBride, 1997) 
showing how close the model comes to predicting the area 

1 Prairie Storm Prediction Centre, Meteorological Service of Canada, Winnipeg, Manitoba 
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and amount of precipitation simultaneously. This technique 
can be extended to automated verification using synoptic 
typing (see Dahni and Ebert, 1998) where relationships 
between forecast model QPF accuracy and the synoptic 
situation can be assessed over large areas. These 
techniques are also being used for verification of meso­
scale NWP models (see for example, Zack et aI., 1998 and 
McDonald and Horel, 1998). 

The simplest verification method is to use the Probability 
of Detection (POD), False Alarm Ratio (FAR), and 
Credibility (Cred) statistics over specific geographic pOints 
without considering spatial statistics. The advantage of this 
technique is computational ease and straight-forward 
results that can be applied more readily by operational 
forecasters. This method is also widely used in severe 
weather verification (see for example, Geryland, 1994). 

The objective of this article is to address the accuracy of 
GEM in predicting the occurrence of preCipitation over the 
Fall and Winter periods at several locations in the Prairie 
Storm Prediction Centre (PSPC) region of responsibility. 
This includes the mountains, leeward side of the mountains 
and prairie landscape. Mountainous regions are of 
particular importance since the terrain can pose very 
challenging forecasting situations and highlight the 
deficiencies of GEM in these regions. The simple 
verification method is employed using the POD, FAR and 
Cred statistics over specific geographic locations. 

2. Data and Methods 
The study period ran between September 1, 1999 to 
February 2,2000 giving a total of 155 days and 310 model 
runs for the statistical comparisons. The locations of 
interest included Jasper ry.JJW), Banff ry.JZG), Edmonton 
(YEG), Calgary (YYC). Saskatoon (YXE) , Regina (YQR) , 
and Winnipeg (YWG). Out of the total number of days, 
WJW had 39 days with precipitation, WZG had 37, YYC 
had 25, YEG had 35, YXE had 26, YQR had 35 and YWG 
had 53. 

Model data consisted of initially visually inspecting GEM 
12-48 h QPF output such as in Fig 1 for precipitation 
occurrence and amount over the seven locations in the 
PSPC region for both model runs of each day (OOZ and 
12Z) between September 1 and December 31, 1999. GEM 
QPF totals are displayed for each 12 h forecast period, 0-
12 h, 12-24 h, 24-36 hand 36-48 h. A precipitation forecast 
event was recorded for each site if it was contained within 
the QPF area. The QPF threshold is 1 mm, meaning if a 
total accumulation of 1 mm or greater was expected by the 
model over a 12 h period, a forecast precipitation event for 
that location ensued for that period. 

Between January 1 and February 2, 2000, the GEM GRIB 
data was used to give precise point estimates of QPF for 
each location in 6 h time increments instead of 12 h. The 
6 h QPF data were extracted from the GRIB database 
directly and entered into an ASCII file after every model 
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run for each location. To ensure compatibility between the 
two methods of model QPF occurrence, the 6 h GRIB 
QPFs were summed to ensure it matched the 12 h QPF on 
the charts over several days for each location . If the 12 h 
QPF total summed from the 6 h GRIB data was less than 
1 mm, a preCipitation forecast event was not recorded for 
that site. As a first step, the 1 mm threshold was used since 
forecasters typically use the 12 h total QPF chart as a 
means to assess whether precipitation will occur or not. 

The verification data consisted of 24 h total accumulated 
preCipitation cited by the daily weather bulletin for each 
location. The total precipitation for a given day is defined 
over a 24 h period beginning and ending at 12Z. This 
suggested the 12-24 h plus 24-36 h OOZ model run QPF 
would be used to predict the day-1 precipitation occurrence 
and amount. Similarly, the 0-12 h plus the 12-24 h 12Z 
model run QPF would be used to predict the same day-1 
precipitation occurrence and amount. Therefore, if 
precipitation was indicated on either panel for a particular 
model run, a precipitation forecast was recorded for that 
location. For example, if the 24-36 h OOZ model run QPF 
indicated precipitation over YWG and the 12-24 h model 
QPF for the same model run did not, a precipitation 
forecast event was still recorded for the day-1 forecast at 
YWG, and vice versa. Similarly, for the 12Z model run, if 
the 12-24 h QPF indicated precipitation and the 0-12 h did 
not, a precipitation forecast event was still recorded for 
day-1 at YWG, and vice versa. 

There are a number of ways to quantify the verification of 
NWP model QPF forecasts outlined in section 1. A simple 
statistical approach using the POD, FAR and Cred was 
used due to resource limitations and practical results which 
the forecaster can use every day. These statistics can be 
derived from contingency tables (Table 1). 

P NP 

x Z 
F # times model # times model 

is correct over-predicts 

y A 
NF # times model # times model 

under-predicts is correct 

Table 1: Contingency table of actual precipitation (P -
precipitation did occur, NP - no preCipitation occurred) and model 
forecast precipitation (F - model predicted precipitation, NF - no 
precipitation was forecast by model). 

From Table 1, the sum of X and Y equals the total days 
with actual precipitation and the sum of X and Z equals the 
total days the model predicted precipitation. The probability 
of detection (POD) can then be defined as, 

POD = X I (X + Y) 



which quantifies the likelihood of GEM correctly predicting 
precipitation occurrence when it actually occurred. The 
false alarm ratio (FAR) can be defined as, 

FAR = Z I (X + Z) 

that quantifies the likelihood that GEM will over-predict or 
falsely forecast precipitation. Similarly, the credibility of the 
model forecast can be computed as, 

Gred = X I (X + Z) 

The credibility can also be defined as the probability of 
precipitation (POP) that quantifies the likelihood the model 
will correctly predict precipitation given that it did forecast 
precipitation. Note that POD and Gred are different in that 
the Gred can be used for real-time forecasting since we do 
not know ahead of time whether precipitation will occur or 
not. The Gred is important to a forecaster since it suggests 
how credible the model's precipitation forecast is. 

Each of these statistics is related by the following: 

Gred + FAR = 1 
POD + POND = 1 

where POND is the probability of non-detection, defined as 
the likelihood that GEM will under-predict or miss the 
precipitation event. 

3. Results and Discussion 
For an overall look at the results by combining the OOZ and 
12Z GEM runs and combining the "wet" and "dry" days, 
GEM is accurate in predicting any given day as being "wet" 
or "dry" between 54-85% of the time (Fig 2). Any given day 
being "wet" or "dry" as predicted by GEM is best in YXE 
and is not much better 
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QI 40.0 ~ 
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Figure 2: Percent time (TOT%) GEM correctly predicts "wet" and 
"drY' days, and the POND for combined GEM OOZ and 12Z data. 

than flipping a coin in WJW (TOT% = 54% in Fig 2) . The 
model generally performs better well east of the mountains 
and does a poorer job in YYG and the mountainous sites. 
Without the knowledge of the FAR, it would appear that 
GEM performs very well in the mountains when looking at 
the POND «0.1) (Fig 2) . However, since GEM produces 
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precipitation very frequently in the mountains, the FAR also 
becomes large (-0.65) since it does not always precipitate 
there (Fig 3). This makes the credibility quite small (near 
0.35). 

1.00 

0.80 

0.60 

0.40 

0.20 

0.00 
~ (') 0 (') w a:: (') 
-, N >- W X a ~ ~ ~ >- >- >- >-

Figure 3: The FAR, POD and Credibility for com bined GEM OOZ 
and 12Z data . 

Both the POD and FAR are nearly equal in YYG (-0.65) 
making the credibility similar to the mountainous sites (0.3) 
(Fig 3). The POD is only 0.5 in YEG and the FAR is 0.45 
making the overall credibility near 0.6 (Fig 3). The 
credibility east of YEG is similar or better than 0.6, up to 
0.7 in YWG. In fact, the POD-FAR difference is largest 
along with the largest Gred (near 70%) for YWG making 
this location the best result for GEM out of the 7 sites. 

The credibility is also a measure of the Probability of 
Precipitation (POP) which is typically used for advising the 
public of the likelihood of precipitation in any given forecast 
region. Table 2 suggests the minimum POP that should be 
assigned to the 7 forecast locations during the fall and 
winter when using GEM for QPF guidance. 

Location POP (%) 

WJW 30 

WZG 30 

YYG 30 

YEG 60 

YXE 60 

YQR 60 

YWG 70 

Table 2: Minimum POP that should be assigned to each location 
during fall and winter GEM QPF forecasts in the absence of other 
information. 

1\ is interesting to note that separating the OOZ and 12Z 
GEM runs produces no apparent advantage of using the 
12Z model run for the day-1 precipitation occurrence 
forecast (Fig 4-6). In fact, the POD, FAR and credibility are 
fairly similar between the different model runs for every 
location «10%). However, it is difficult to determine what 
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effect (if any) the limited data set may have on the results. 
Continued data collection and analysis will provide insight 
for this. Model spin-up also contributes to discrepancies 
between the OOZ and 12Z QPF forecasts. 
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Figure 4: The FAR for the OOZ and 12Z GEM data. 
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Figure 5: The POD forthe OOZ and 12Z GEM data. 
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Figure 6: The Cred for the OOZ and 12Z GEM data. 

4. Conclusions and Future Directions 
The purpose of this article is to address the accuracy of 
GEM in predicting the occurrence of precipitation over the 
Fall and Winter periods in 7 forecast locations in the Prairie 
Storm Prediction Centre (PSPC) region. This includes 
mountainous regions, leeward side of the mountains and 
prairie landscape. The POD is very high in mountainous 
regions since GEM produces precipitation too frequently in 
those locations compared to observations. This also makes 
the FAR very high in the mountains. The mountainous 
terrain produces very turbulent and complicated 
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meteorological situations that are difficult to parameterize 
in NWP models. A product of this is poor precipitation 
forecasts. The GEM also does not perform very well near 
the foothill regions (such as Calgary). Similar terrain effects 
cause degradation in the QPF forecasts. 

GEM QPF forecast accuracy improves markedly in the 
prairie-type landscape as well as areas near Edmonton. 
The accuracy in QPF forecasts improves with distance 
from the mountains, making the eastern prairies the most 
accurately forecast. 

Future research will also examine "dry" day accuracy. 
Prediction of a "dry" day is just as important as a "wet" day 
in terms of agriculture. Use of GRIB and 6 h precipitation 
data will provide more precise precipitation amount 
statistics to be included in the analysis. This will allow 
assessment of whether GEM precipitation occurrence 
accuracy improves with increased forecast and observed 
amounts (I.e. does the credibility improve as the 
precipitation amount increases). It will also suggest whether 
GEM over- or under-predicts precipitation quantity in the 
various regions as a function of forecast precipitation 
amount. The analysis can also be extended to results out 
to day-2. 

The work will also be continued throughout the spring and 
summer periods to assess seasonal biases in GEM QPF 
credibility. Convective processes are expected to decrease 
the accuracy of GEM QPF forecasts, hence the POP 
values cited here will change for each location during the 
spring and summer. 
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Prevision de la nebulosite a I'echelle locale en Roumanie 
par adaptation statistique des sorties du modele numerique ARPEGE 

par Otilia Diaconu1 

Abstract: The "Forecast of the Cloudiness at local Scale in Romania by Statistical Adaptation of the ARPEGE Numerical 
Model" presents the steps of a study design to elaborate a statistical adaptation method of the output of the Arpege model 
for the local forecast of the cloudiness in Romania. The numerical forecasts of the cloudiness by the dynamic Arpege model 
are not available operationally. Therefore the interest is to forecast three classes of the cloudiness from 130 meteorological 
stations. The two approaches - Perfect Prog and MOS, using the method of linear discriminant analysis, are generally used 
to establish the forecasting equations. In our study we present the MOS model. The results obtained, analyzed through the 
prevision scores, are very satisfactory for the major part of the meteorological stations taken into account. The graphics and 
the score charts on the developmental file and on the test file show a good stability of the model in order to be an operational 
help in the forecast of cloudiness in Romania. 

1. Introduction 
La nebulosite, Ie plafond et la visibilite sont des exemples 
de variables numeriques (ordinales) quasi-continues. Les 
observations de ces variables sont en general disponibles 
a travers les observations d'altitude, de surface ou a 
travers des comptes-rendus synoptiques. Le seul problEime 
pose par ce type de variables est Ie caractere non-normal 
de leur distribution de frequences. La nebulosite peut etre 
rapportee sous forme numerique (en dixiemes ou en octas) 
ou sous la forme d'une variable qualitative (ciel clair, 
nuageux, tres nuageux, couvert). La distribution de 
fniquence de la couverture nuageuse prend generalement 
une forme en U; la frequence de ciel clair ou couvert est 
plus elevee que celie d'autres categories. Ce type de 
distribution est mal traite en tant que predictand continu 
dans un schema de regression lineaire multiple. 

Une autre methode a ete envisagee: on separe la variable 
en categories, puis on produit des equations pour la 
prevision de probabilites d'appartenance II chaque 
categorie. On peut ensuite convertir la prevision de 
probabilites en prevision d'une categorie. 

2. Definition et codage du predictand 
Supposons que I'on dispose d'observations de nebulosite 
totale en dixiemes. On peut considerer la nebulosite totale 
com me un predictand continu en des stations pour 
lesquelles la distribution du predictand est non pas 
normale, mais au moins uniforme. Cependant, pour la 
plupart des stations la distribution des fniquences de la 
mibulosite est bi-modale ou en U. Dans ce cas, Ie resultat 
est une courbe avec une moyenne de 6.7 dixiemes. Une 
approche par la regression linea ire tendrait II rapprocher 
les previsions de la moyenne. Dans ce cas, I'effet de la 
regression est "pervers "puisque les evenements proches 
de la moyenne sont plutot rares. So us l'hypotMse d'une 
nebulosite decrite par quatre categories on peut, par 
exemple, developper quatre equations de prevision des 

quatre probabilites d'appartenance II chacune des classes, 
la somme des quatre alleignant cent pourcent. On tient 
compte de celie maniere de la nature du predictand. On 
peut alors fournir, II chaque echeance, une prevision de 
nebulosite avec un degre de confiance a estimer (cela 
dependra de la methode statistique utilisee). En pratique, 
Ie reglage des trois seuils pour la definition des quatre 
classes est empirique. Le choix des seuils minimise Ie biais 
de la prevision statistique. 

Dans notre etude, les observations etant donnees en octas, 
un cod age en trois classes a donc ete fait. 

Les classes ont ete detinies de la maniere suivante: 

Nom Nebulos;te Definition 
parametre en aetas 

N1 0,1,2 ciel clair, 
tres peu nuageux 

N2 3,4,5 Peu nuageux a nuageux 

N3 , 6 Nuageux it couvert 

3. Selection des predicteurs 

3.1. Considerations generales 
La selection des pnldicteurs dans une approche statistique 
doit etre effectuee de fayon prudente. II peut apparaitre 
aventureux d'utiliser trop de predicteurs "mal-traites" par 
I'analyse (Ie cas du P.P.). La vitesse verticale, par 
exemple, est en soi un bon pnidicteur de la nebulosite 
mais n'est pas disponible so us la forme d'analyses. De 
toute fayon, les modeles numeriques fournissent une 
prevision de vitesse verticale tres bruitee a tres courte 
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echeance. Par contre, I'approche prevision parfaite ne 
nous empeche pas de tenir compte de termes 
geostrophiques ou sources de vitesse verticale, (advection 
de temperature de basses couches, advection de tourbillon 
en moyenne troposphere, .. ). En general, les quantites 
geostrophiques comme Ie vent, Ie tourbillon, I'advection de 
tourbillon ou de temperature a plusieurs niveaux sont d'un 
grand interet. On peut rajouter des champs thermiques 
(temperature, epaisseur). La plupart de ces champs peut 
etre utilisee so us une forme continue ou binaire. 

II est indispensable de possiider des informations 
concemant I'humidite. En general une humidite moyenne 
entre les bases couches et la moyenne troposphere 
(1000-500 hPa) donne de bons resultats. La quantite d'eau 
precipitante est un autre predicteur bien utile dans une 
approche P.P., elle est de plus conservative. On peut par 
exemple ajouter la tension de vapeur et I'humidite relative 
a certains niveaux des basses couches comme priidicteurs 
potentiels. 

II est plus simple de choisir des priidicteurs dans une 
perspective MOS. On peut utiliser toutes les sorties de 
modele que I'on desire dans la mesure oli la qualite de la 
prevision reste raisonnable et aussi dans la mesure de leur 
disponibilite en operationnel. On peut utiliser alors 
indifferemment des previsions, la tension de vapeur, 
I'humidite relative, la temperature, I'advection de 
temperature, I'epaisseur, Ie taux de precipitations, Ie 
contenu en eau precipitante, la convergence d'humidite, la 
stabilite, Ie tourbillon relatif, I'advection de tourbillon, la 
vitesse verticale, Ie vent. L'humidite relative peut etre 
utilisee a un niveau donne ou bien moyen nee sur une 
couche determinee, elle peut etre traitee comme un 
priidicteur binaire ou continu. Generalement, dans Ie cas 
de la nebulosite Ie meilleur priidicteur issu du modele est 
I'humidite integree entre la surface et 500 hPa. On peut 
rajouter I'humidite a certains niveaux, la vitesse verticale, 
la convergence d'humidite en basses couches et Ie vent. 
Dans notre demarche, nous avons identifie d'abord, les 
champs pertinents fournis par Ie modele dynamique 
et qui seront disponibles en operationnel. 

3.2. Differentes strategies de selection des predicteurs 
La selection des predicteurs consiste a realiser Ie meilleur 
choix de p priidicteurs parmi les q predicteurs disponibles, 
sans perdre trop d'informativite, et en meme temps, en 
assurant la stabilite des equations previsionnelles. Pour la 
regression Ie critere de qualite est R2, tandis que pour la 
discrimination, c'est la distance de Mahalanobis. 

La methode utilisee dans cette etude est la selection 
progressive ascendante. Elle consiste a accumuler 
successivement les meilleurs predicteurs, c'est-a-dire a 
trouver successivement Ie predicteur apportant Ie plus 
d'information a un groupe deja retenu. On choisit Ie 
priidicteur qui. combine au groupe de priidicteurs deja 
selectionne. apporte Ie plus d'information complementaire. 
Cependant. I'utilisation de predicteurs redondants nuit a la 
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stabilite des equations calculees. II faut donc utiliser une 
procedure d'evaluation de la selection permettant de 
realiser un compromis raisonnable entre stabilite et 
informativite. En pratique, la qualite de I'equation 
previsionnelle etablie avec un nombre k de predicteurs est 
jugee sur un richier test ou a detaut. par la methode de 
reconnaissance glissante. 

La methode de selection progressive ascendante est 
simple et rapide mais elle ne donne pas Ie rTjeilieur k-uplet 
au pas k parce qu'elle est une methode suboptimale. 

4. Les methodes statistiques 

4.1. Analyse Discriminante 
L'Analyse Discriminante est la methode d'adaptation 
statistique utilisee pour la prevision des phenomenes ou 
des variables qualitatives qui les decrivent. Son but est de 
detinir une regie "optimale" de decision en fonction de la 
valeur particuliere des predicteurs. 

L'idee fondamentale de cette approche est la prise de 
decision optimale en presence d'incertitude. La premiere 
etape est d'ordonner les predicteurs par informativite 
decroissante puis de choisir Ie nombre optimal de 
predicteurs. La deuxieme etape est I'analyse discriminante 
proprement dite qui est de construire la fonction 
decisionnelle optimisant un critere donne de qualite des 
previsions. 

Le critere de qualite tient compte des consequences des 
decisions adoptees par I'introduction d'une matrice des 
coats. Un critere de qualite raisonnable est I'esperance 
mathematique minimisant Ie coat. 

Dans Ie cas de la discrimination lineaire, I'information des 
priidicteurs X est definie par la distance de Mahalanobis 
qui permet de preciser la probabilite d'erreur decisionnelle. 

avec: Ai les modalites du phenomene que I'on veut 
prevoir. 

Deux pOints restent a souligner: 

- la distance Mahalanobis est une fonction monotone des 
predicteurs : 

.2 > /::,.2 
Llk+1 - Ie 

- I'accroissement de cette distance 

".2 >.2 /::,.2 
ULJ.k k+l - Llk+l - Ie 

n'est pas une fonction monotone, de sorte qu'il faut eviter 
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une application formelle de test fisheriens. 

4.2. Analyse canonique 
Cette methode permet de condenser I'information 
concernant un champ disponible en un seul predicteur 
canonique. 

Cherchons II estimer une liaison de la forme: 
y = f(x) 

ou x est un ensemble de N predicteurs. Supposons que les 
variables x soient divisees en p groupes : x"x" ... xp 

respectivement de taille : n"n" .. np , avec n,+n,+np = N 

A chacun des p groupes Xi' on associe une variable Zi 

detinie com me la combinaison lineaire des ni variables du 
groupe Xi la plus correlee a y (c'est-a-dire la 
regression/discrimination de y sur x,). Puis on effectue la 
regression/discrimination de y sur les variables z" z" Z 

qui sont appeles les predicteurs canoniques. On a don~ 
effectue p+1 regressions/discriminations avec un nombre 
maximal de variables explicatives egal a Max(n" .. n,,), au 
lieu d'une seule regression/discrimination II N variables. 

Apnis avoir selectionne les predicteurs et applique 
l'Analyse Discriminante (MDA) , il s'agit par la suite de 
detenniner la stabilite et la qualite Q de I'equation obtenue. 
La methode utilisee dans cette etude a ete la methode de 
la reconnaissance glissante. 

A partir du fichier d'apprentissage initial, on associe a 
I'observation tune fenetre F(t) de largeur 2'8+1, formee 
des valeurs du fichier comprises entre (t-8) et (t+8). On 
fabrique ensuite Ie fichier glissant prive de la fenetre F(t). 
Sur ce fichier glissant, on calcule les coefficients de 
I'equation previsionnelle. Ces coefficients sont ensuite 
utilises une seule fois pour la prevision y(t) de la valeur du 
predictand au centre de la fenetre F(t). On evalue ensuite 
la qualite de la serie de previsions y(t), ce qui donne 
I'estimation Q(Reg) 

On a generalement la relation: 

et 

Q(Appr)<Q(Reg)<Q(Test) dans Ie cas de 
I'utilisation de RLM, ou Q=EQM 

Q(Appr»Q(Reg»Q(Test) dans Ie cas de 
I'utilisation de MDA ou 

Q =!;, 

II s'agit a la suite de choisir Ie nombre de predicteurs a 
conserver dans I'equation previsionnelle. Sur Ie fichier 
d'apprentissage, Q(Appr) est une fonction croissante du 
nombre de predicteurs. Ces resultats ne sont plus 
conserves au niveau de Q(Reg) et Q(Test). 

Le trace des trois courbes de Q permet generalement de 
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determiner Ie nombre de predicteurs a conserver. 

r.- On conserve un nombre k de predicteurs correspondant 
au nombre a partir duquell'accroissement de Q(Appr) est 
tres faible et non conserve au niveau de Q(Reg) ou Q(Test) 

5. Les donnees 

5.1. Predictand 
Le fichier pour Ie predictand ou la variable "a ' exp/iquer" a 
ete constitue II partir des donnees d'observations sur la 
nebulosite aux stations meteorologiques en surface, 
extraites des messages SYNOP, sur la periode 1 janvier 
1996 - 31 aoOt 1998. 

5.2. Predicteurs 
Les predicteurs ou - les variables exp/icatives -sont issues 
de I'archive BDAP - METEO FRANCE, du modele 
ARPEGE. Previsions - reseau 00, echeances de 0 a 48 
heures par pas de 6 heures, de 48 a 72 heures par pas de 
12 heures. 

6. Domaine de I'etude 
Le sous-domaine qui couvre la Roumanie a ete extrait du 
domaine EURA T5, qui s'etend geographiquement entre les 
meridiens 32' W et 42' E et entre les paralleles 72' N et 
20' N. Notre domaine de !'etude s'etend entre les meridiens 
19' W et 31' E et entre les paralhiles 49.5' Net 42.5' N. 
soit au total 25 ' 15 points. La maille de la grille est de 0.5 
'0.5 degres. Le domaine de I'etude et la maille du modele 
sont presentes a la figure 1 apparaissant en page 
couverture. 

6.1 Bref description du relief de la Roumanie. 
La particularite du relief roumain est la repartition presque 
egale des plaines, montagnes et zones collinaires, environ 
33% chacune. Les montagnes Carpates, qui font sur la 
Roumanie un "arc" generent des effets meteorologiques 
particuliers: des depressions intra-carpatiques, Ie foehn en 
Moldavie, Transylvanie et aussi en Oltenie, Ie phenomene 
du "low level jet" en Moldavie. On a aussi les influences de 
la Mer Noire avec ses phenomenes specifiques de brise 
marine. 

La prevision des parametres meteorologiques a I'echelle 
locale pose donc des probhimes particuliers dOs a plusieurs 
effets de meso echelle, particulierement pour les stations 
qui se situent a l'interieur de I'arc Carpatique, en sud-est de 
la Transylvanie. 



Table 1. La liste complete des predicteurs de base et elabores 

CHAMP NIVEAU NOM Parametre 
(hauteur, isobare) 

Pression Surface PMER 

Temperature 2m,1000,92S,8S0,700,SOO T_2m,T100,T92S, T8S0,T700, TSOO 

Vent 10m,1000,92S,8S0,700,SOO U_10m, U100, U92S, U8S0, U700, USOO 

V_10m, V100, V92S, V8S0, V700, VSOO 

FF _1 0,FF1 00,FF92S,FF8S0,FF700,FFSOO 

Humidite 2m,1 000,92S,8S0, 700,SOO H 10,H100,H92S,H8S0, H700,HSOO 

Vitesse verticale 1000, 92S, 8S0, 700,SOO VV100, VV92S, VV8S0, VV700, VVSOO 

Vent geostrophique 1000, 92S, 8S0, 700,SOO UG100, UG92S, UG8S0, UG700, UGSOO 

VG100, VG92S, VG8S0, VG700, VGSOO 

FG100, FG92S, FG8S0, FG700, FGSOO 

Temperature 1000, 92S, 8S0, 700, SOO TVV100, TVV92S, TVV8S0, TVV700, TVVSOO 
potentielle du 
thermometre mouille 

Temperature du point 1000, 92S,8S0, 700,SOO TD100, TD92S, TD8S0,TD700, TDSOO 
de rosee 

Epaisseur de la 1000-700, 1000-S00, Z1070,Z10S0, Z8S70, Z9270,Z92S0 
couche 8S0-700, 92S-700, 92S-S00 

Gradient de 1000-700, 1000-S00, T1070, T10S0, T8S70, T9270, T92S0 
temperature 8S0-700, 92S-700, 92S -SOO 

Humidite moyenne 1000-S00 H10S0 

Moyenne de 1000-8S0, 1000-700, MVV108S, MVV1070, MVV10S0 
temperature 1000-S00 
potentielle du 
thermo metre mouille 

Advection de 1000, 92S,8S0, 700,SOO AT100,AT92S, AT8S0, AT700, ATSOO 
temperature 

Difference T-TD 1000,92S,8S0,700,SOO DTD100, DTD92S, DTD8S0, DTD700, 
DTDSOO 

Vorticite absolue 1000, 92S, 8S0, 700,SOO 0100, 092S, 08S0, 0700, OSOO 

Indice d'insabilite KI KI=(T8S0-TSOO)+ TD8S0-(T700-TD700) 

Indice d'instabilite de JF=1.6TVV8S0-TSOO-0.S(T700-TD700)-8 
Jefferson 
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7. La periode d'etude 

Periode 01 septembre 1996 - 31 aoUt 
d'apprentissage 1998 

Peri ode de test 01 janvier 1996 - 31 aoOt 
1996 

8. Differentes methodes d'adaptation 
statistique 
On distingue classiquement deux methodes pour calculer 
les equations d'une prevision par adaptation statistique: 

La Prevision Parfaite, PP: les liaisons statistiques sont 
etablies entre les prlidictands et les champs analyses; en 
operationnel, les equations ainsi mises au point, sont 
utilisees avec les champs prevus par Ie modele 
dynamique. 

Les Statistiques de Sorties de Mod(Hes -MOS: les liaisons 
statistiques sont etablies entre les predictands et les 
champs prevus par Ie modele: lors de la prevision 
operation nelle, les equations ainsi mises au point sont 
naturellement alimentees par les champs pnlvus. 

Chacune de ces methodes possede ses avantages et ses 
inconvenients. 

La demarche choisie est classique: les predicteurs sont les 
valeurs aux points de grille (12 ou 4) entourant la station 
consideree. Ensuite on peut utiliser ces predicteurs de 
deux fayons differents: 

-soit on regroupe les predicteurs d'un meme 
champ en predicteur canonique, ce qui permet 
d'attenuer la variabilite du comportement des 
champs prevus en differents points voisins et de 
selectionner plutOt les champs pertinents pour la 
prevision. La selection progressive ascendante est 
donc calculee a partir de ces predicteurs 
canoniques. 
- soit on considere de fayon independante les 
prlidicteurs, avec une methode d'interpolation 
spatiale qui va calculer chaque predicteur pour la 
station concernee. 

9. Evaluation et verification de la qualite des 
previsions 
C'est une etape essentielle pour juger de I'amelioration des 
methodes previsionnelles existantes et aussi pour Ie suivi 
de produits operation nels et leur utilisation dans la chaine 
de prevision. Les criteres de qualife qui evaluent ces 
produits sont: 

- Ia pertinence - Ie modele est bien adapte; 
- Ia fiabilite - pas d'erreurs evolutives ou 
systematiques; 
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- Ies performances - la stabilite et la facilite de la 
maintenance du modele, qui peuvent etre 
comparees a celles d'une prevision 
"climatologique II ou a I a "persistance ", 

II existe des indices utiles dans I'evaluation de la qualM 
des previsions, mais avant toute verification iI est possible 
de com parer previsions et observations en etablissant, a 
I'aide des outils de la statistique descriptive, la climatologie 
des variables ou champs observes et celles des variables 
ou champs prevus. On peut distinguer les criteres 
instantanes d'evaiuation des criteres moyens d'{iVaiuation: 
les premiers sont calcules pour chaque prevision tandis 
que les seconds sont des criteres moyens instantanes sur 
des intervalles spatio-temporels de prevision. L'indice 
d'evaiuation instantanee permet de juger au cas par cas et 
de reperer les situations a fortes erreurs. L'indice moyen 
permet de suivre I'evolution de la qualite d'une prevision. 
En plus, on peut distinguer ies indices de preCision (qui 
mesurent la distance entre previsions et observations) et 
les indices de qualite (qui font intervenir une comparaison 
avec des previsions obtenues par la methode de reference, 
generalement climatologie ou persistance) . 

Parmi les indices de proximite utilises en pratique on 
trouve: 

• Erreur moyenne (EM); 
• Erreur moyenne absolue - EMA; 
• Erreur quadratique moyenne - EQM; 
• Skill score, qui est calcule par rapport a une 
prevision de reference; 

Ces indices sont frequemment utilises pour les parametres 
continus (temperature, vent, etc.) . 

Concernant les scores de verification de previsions 
probabilistes, Ie sujet s'avere assez vaste. Deux 
possibilites pourront etre utilisees: 

- la verification directe de la probabilite calculee ; 
- la conversion de la probabilite calculee en 
prevision categorique. La classification de 
I'evenement en categories necessite I'utilisation de 
regles de selection ou "strategies", que I'utilisateur 
exprime en fonctions de ses besoins. 

Les mesures de verification utilisees qui ont pour base Ie 
tableau de contingence sont: 

- Pourcentage des bonnes previsions; 
- Biais; 
- Heidke Skill Score. 

10. Le choix de la methode 
Suite a de nombreux essais, la methode qui s'avere la plus 
performante est la methode suivante: 

- on separe la variable en categories; 
- on developpe des equations basees sur Ie 



principe des pn§dictands binaires; 
• on produit des previsions probabilistes puis on 
transforme ces previsions en previsions 
categoriques. 

Gomme Ie cas classique generalement etudie est celui de 
la discrimination en deux modalites (occurrence ou non­
occurrence), on a cree pour chaque categorie de 
nebulosite un fichier avec la valeur 0 si Ie cas appartient a 
la classe et 1 s'il n'y appartient pas. 

Une etape essentielle dans I'application des methodes 
statistiques previsionnelles reside dans la suppression de 
I'information parasite perturbant I'information utile. Pour 
notre etude, Ie probleme consiste surtout en la presence de 
nombreuses variables redondantes. Un ordonnancement 
preferentiel des predicteurs a Me realise par une methode 
classique de Selection Progressive Ascendante. 

L'informativite d'un groupe de predicteurs peut etre 
caractensee par plusieurs criteres dont Ie plus connu est la 
distance de Mahalanobis. 

Ghaque predicteur supplementaire apporte iI la 
discrimination d'une part un effet positif par son 
informativite complementaire, mais, d'autre part, un effet 
negatif par I'erreur dont est entachee son coefficient dans 
la fonction discriminante. Generalement on constate la 
predominance de I'effet positif, puis un certain equilibre et 
enfin la predominance de I'effet negatif. 

La pauvrete informationnelle individuelle des predicteurs 
s'explique sur Ie plan physique par Ie fait qu'une situation 
meteorologique favorable iI I'occurrence d'un pMnomene 
ne se traduit pas simplement par une valeur exceptionnelle 
d'un parametre privilegie (qui sera it un predicteur" 
miracle"), mais plutot par la conjonction d'un ensemble de 
conditions specifiques pour un groupe de variables 
explicatives. G'est pourquoi, I'informativite individuelle n'a 
pas beaucoup de sens, et c'est I'apport informationnel 
relatif d'une variable dans un groupe de predicteurs qui est 
primordial pour exprimer la separabilite des populations 
statistiques correspondantes. 

Pour la Reconnaissance Glissante, nous avons opte pour 
une fenetre de 15 jours, ce qui correspond a une peri ode 
suffisante pour que les obseNations soient independantes. 

Plusieurs tests ont ete effectues en vue d'etablir une liste 
de predicteurs informatifs et aussi pour determiner Ie 
nombre de predicteurs 11 selectionner. 

Une liste commune pour les equations de discrimination de 
classe N1, N2, et N3 a ete testee. Apres les tests, une 
frequence de selection pour chaque parametre a ete 
calculee et un seuil de 5 nombres de selections a etl'! 
imposee pour garder Ie predicteur dans la liste. 
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La lisle finale: 
Z925, Z850, Z700, Z500, T925, T850, T700, 
T500, U925, U850, U700, U500 ,V925, V850, 
V700, V500, FF925, FF850, FF700, FF500, 
H925, H850, H700, H500, Hl050, TW700, 
KI8570, JF8550, Zl070, Zl050, Tl070, Tl050, 
W850, W700, PMER 

Des graphiques d'evolution de la distance Mahalanobis en 
fonction du nombre de predicteurs selectionnes 
(graphiques traces et analyses pour les 30 stations tests) 
nous ont permis d'etablir Ie nombre optimal de predicteurs. 
On peut voir dans I'exemple suivant, Fig. 2, que sur Ie 
fichier d'apprentissage la distance Mahalanobis a un 
accroissement continuo Sur la reconnaissance glissante, 
I'accroissement du nombre de predicteurs apporte un gain 
eleve au debut, puis on obseNe un palier ou une 
stagnation suivie par une tres lente amelioration, mais iI 
partir de 4-5 predicteurs, les deux courbes commencent iI 
s'eloigner I'une de I'autre. 

Sur Ie fichier test, I'allure de courbe n'est pas pareille: 
I'accroissement va jusqu'iI 4-5 predicteurs apres on 
obseNe soit un palier, soit une decroissance. Une analyse 
menee sur to utes les 30 stations et pour trois classes a 
conduit a un choix de 4 predicteurs selectionnes. 

, , 
Nombre de predicteors " 

Fig. 2. Evolution de la distance Mahalanobis en fonction du 
nombre de predicteurs selectionnes pour la classe NT1 et 
I'echeance 12 heures par la methode MDA. Etude sur Ie fichier 
d'apprentissage, reconnaissance glissante et test pour une 
station. 

11. Analyse des resultats; performance du 
modele statistique MOS 
Le modele statistique de type MOS, avec les 
caractenstiques presentees dans les chapitres precedents 

CMOS Bulletin SCMO Vol.28 No.3 



a ete developpe pour les 130 stations meteorologiques 
roumaines. Sur les fichiers de valeurs prevues en 
apprentissage, reconnaissance glissante et sur Ie fichier 
test no us avons calcule les indices de performance: 

• Pourcentage de bonnes previsions - PC; 
• Heidke Skill Score; 
• Ie Biais; 

en utilisant comme regie d'affectation a une classe celie 
de la probabilite maxima/e. On ne presente qu'un 
exemple des cartes du chaque score, pour deux 
echeances. 

Fig . 3. Heidke Skill Score de previsions de la nebulosite totale 
par la methode MDA pour 24 heures echeance. aj Resultats sur 
I'apprentissage. bj Resultats sur Ie test. 

L'analyse des cartes sur Ie fichier d'apprentissage et sur Ie 
fichier test, a partir de I'echeance 06 a 72 heures par pas 
de 6 heures, nous montre: 

• PC varie entre 0.5 et 0.8, sauf pour les 
echeances 60 et 66 h, pour lesquelles, sur Ie test, 
on retrouve des "noyaux" avec des valeurs 
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inferieures a 0.5. 

• Le score subit un faible decroissance en 
fonction des echeances . 
• Les valeurs du Heidke Skill Score se situent, en 
apprentissage entre 0.3 et 0.55 et sur Ie test, entre 
0.2 et 0.6. 

0.55 

O.S 

0.45 

0.' 

0.35 

0.3 

0.25 

0.2 

Fig. 4. Heidke Skill Score de previsions de la nebulosite totale 
par la methode MDA pour 36 heures echeance. a) Resultats sur 
I'apprentissage. b) Resultats sur Ie test. 

La qualite de la prevision de nebulosite par classe est bien 
resumee sur les graphiques suivants ou on a represente /a 
moyenne des scores sur 130 stations. 

• pour les echeances 24, 48 et 72 h, les 
differences entre les scores sur I'apprentissage et 
sur Ie test sont plus petites que pour les autres 
echeances . 
• les echeances mieux prevues : 06h, 24, 30, 48 
et 54 - ce qui correspond a la nuit et aux premieres 
heures du matin (quand l'atmospMre est plus 
stable). 

(J 



0 .• :····7"·:::<\········································~ .............................. . 

:- ~'" --~-.'---- /(~ , ~ , \ 
~ . . . . '" ~ 

. f ' "" ; , " \ 
I ~ 

. _\.._J ~ ? 
\ , ' -y.. : ~ ! \ r: r ., .. ...-~ 

~' -\, . • \;... , "' .. . . ,', I 

: : ~~. ' . I) S '-, fI 
1! \~ .. , \ "' ,~. : -.,_ , ;,,: , ,. 
':j , c.......... '(_$ '-';I f. i ",, ~-"'-- .,..-... . " 
! __ J 

0.75 

0.7 

0.65 

0,6 
[J 

Fig. 5. Pourcentage de bonnes previsions de la nebulosite totale 
par la methode MDA pour 24 heures echeance. a) Resultats 
sur I'apprentissage. b) Resultats sur Ie test. 

L'allure du graphique de Heidke Skill Score est semblable 
il celie de PC. 

Une autre mesure de la qualite qui est calculee sur Ie 
tableau de contingence est Ie biais, Ie score qui met en 
evidence la qualite de la prevision par classe. 

Une premiere constatation - la CLASSE3 (ciel nuageux il 
couvert) est sous-estimee, pour toutes les echeances, Ie 
biais moyen varie entre 0.8 et 0.9; les deux autres classes 
etant surestimees. 

La CLASSE1 est tres bien prevue pour les echSances 24, 
48 et 72 heures. Pour les memes echSances, la CLASSE 
3 est fortement surestimee; 

Le modele statistique "met" trop de "ciel clair-peu nuageux 
(CLASSE2)" pour les ecMances 06, 12, 30, 36, 54, 60 
heures, qui correspondent a la premiere partie de la 
joumee et peu de "peu nuageux a nuageux (CLASSE3)" 
pour les autres moments de la joumee. 
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Fig. 6. Pourcentage de bonnes previsions de la nebulosite totale 
par la methode MDA pour 36 heures echeance. a) Resultats sur 
I'apprentissage. b) Resultats sur Ie test. 

Pour des series de stations, on a trace des histogrammes 
des Previsions et Observations par classes. Un exemple, 
pour la station Bucarest, est presente, pour montrer la 
qua lite du modele. 

11, Conclusions 
L'ensemble des tests qui ont ete faits permet de conclure 
que: 

• la methode d'analyse discriminante lineaire par 
classe de nebulosite permet d'effectuer des 
previsions de bonne qualite pour la majeure partie 
des stations. 

• Ie modele statistique est mieux calE\ pour les 
echeance 24, 48, et 72 heures que pour les autres 
echeances. 

• la CLASSE3 de nebulosite (ciel nuageux a 
couvert) est sous-estimee tandis que les autres 
sont surestimees. 
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Fig. 8. Hislogrammes des erre'urs de previsions et des 
previsions par classes de nebulosite-t3cheance 36 heures. 
Stalion 15420. a) L'echeance 24 h. b) L'echeance 36 heures . 

On sail que Ie modele numerique - Ie modele moleur­
perd de sa precision avec Ie temps. Etant donne que les 
previsions statistiques constituent un post-traitement des 
sorties de modeles, les erreurs d'e ceux-ci se refletent sur 
les nisultats du modele statistique. Les equations 
statistiques ont ete etablies pour s'ajuster II toutes les 
donnees. Or, quand la situation meteorologique est une 
situation exceptionnelle ou qu'il s'agit des effets locaux 
(fcehn. brise, etc), Ie previsionnist'e a toute ra ison d'ajuster 
les resultats du modele statistique conlormement II ses 
raisonnements synoptiques. 
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Did you know? 

The 34~ annual CMOS Congress successfully wrapped up 
on June 2 in Victoria, B.C. About 420 delegates attended, 
15 exhibitors set up booths and there was extensive media 
coverage, both in the Victoria area and nationally. Several 
CMOS prizes and awards were announced and details will 
be published in the next issue of the CMOS Bulletin SCMO, 
Vo1.28, NO.4, August 2000. Also four new CMOS fellows 
were named at the Congress. Details will also .be published 
in your next issue of the CMOS Bulletin SCMO. 

Canadian Institute for 
Climate Studies 

CICS is a not-for-profll COIladian corporation, located on 
the Campus o/the UniversiJy of Victoria 

• Supporting informed decisions through Climate 
Research, Consulting and Interpretation 

• Serving and informing the climate-sensitive:­
government, industry and individuals 

• Assisting Environment Canada reach its research 
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• Interpreting Climate issues for industry across 

Canada 
• Serving its members' interests 

Membership in the Institute provides benefits - call for 
infonnation or visit our website: http://www.cics.uvic.cal 

130 Saunders Annex, University or Victoria, P.O. Box 1700, 
Victoria, BC V8W 2Y2 

Tel: (250) 721-6236; Fax: (250) 721-7217; 

E-mail: climate a uvic.ca 
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May 3,2000 

My name is William (Bill) Pugsley. I am a consultant, 
formerly with Environment Canada and the Department of 
National Defence, and immediate past President of the 
SOCiety. My colleague, John D. Reid, also formerly with 
Environment Canada, preceded me as President of the 
Society. He is now a Lecturer in the Geography 
Department at Carleton University. 

On behalf of the 800 members of the Society, we very 
much appreciate the opportunity to appear here today. I'll 
refer to the SOCiety by its short form, CMOS . 

CMOS is a federally registered non-profit organization with 
the aim of advancing meteorology and oceanography in 
Canada. The Society does this through publications, 
scientific meetings, providing scholarships and awards, 
among other programs. Most of its funding comes from 
membership fees and revenues from conferences and 
publications. Environment Canada provides a small grant 
in recognition of the CMOS role in furthering the 
continuous learning of its employees and the Department 
of Fisheries and Oceans provides support in kind to house 
the Society'S permanent secretariat. 

Our remarks today concern three main issues: 

• viability of the weather service -- improved 
Parliamentary oversight; 
• severe weather warnings -- strengthening the 
role of the broadcast media; 
• climate change and disaster -- improving the 
basis for planning . 

Viability of the weather service -- improved 
Parliamentary oversight 

As with most govemment organizations, the Meteorological 
Service of Canada (MSC) has seen major budget cuts in 
the past few years -- a 31% reduction since 1994/95 to 
$169.2 million in the current fiscal year. A further reduction 
of $10 million is programmed in the current Estimates. The 
annual cost to the taxpayer is $5.50 per Canadian. The 
comparable US figure is over $10, and for a smaller area 
of responsibility. These cuts have increased the risk of 
weather service failure to unacceptable levels. 

The lack of funding is evident in two mission-critical 
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aspects of the service that make for particular vulnerability. 

First, funding to renew MSC infrastructure for observation, 
major computer and telecommunications systems has 
dropped to far below sustainable levels. The infrastructure 
is rusting out and becoming obsolete. Canada is at least 
ten years behind the US in installation of Doppler radars -­
one of the few tools available to give the public more than 
a few seconds' waming of impending severe thunderstorms 
and tomadoes. New systems that should be being planned 
to improve public service are virtually inconceivable in this 
stressful situation. 

For example, despite its large land area and history as a 
space-faring nation, Canada has never built or launched a 
weather satellite, anhough it has built other satellites. Since 
the 1960s, Canada has been freeloading on US weather 
satellites. There is little impact on weather service 
operations, as long as the US is willing to share its data. 
Technology has now advanced to the stage where satellite 
sensors can zoom in on areas of severe weather. By 
providing detailed coverage this technology promises a 
significant advance in lead time for weather warnings. It's 
highly unlikely that the US will rank monitoring Canadian 
severe weather in this way as a high priority, particularly if 
they have other areas of concern . Satellite costs are 
decreasing, yet CMOS hears of no plans from Environment 
Canada or the Canadian Space Agency to remedy this 
deficiency. 

The second MSC mission-critical vulnerability is a chronic 
and worsening human resource situation . Following major 
reductions of staff during Program Review, attrition is now 
at 3.7%, compared to a long-term average 2%. In the next 
eight years a third of the scientific workforce is eligible to 
retire. The supply of qualified people to take their place 
has dwindled to a trickle as universities closed down their 
feeder programs owing to federal downsizing initiatives. 
There will be few specialists to take their place. Many 
operational offices are now understaffed leaving the 
service ' vulnerable - a particular issue for hazardous 
weather. 

You could be excused for thinking this is special pleading 
for increased funding for our colleagues in the MSC. We 
don~ deny that restoring funding would be justified. But we 
are alarmed that Parliament, that should be the public's 
watchdog to ensure the MSC's continued viability, is not 
performing that role. As a vital service used by a majority 
of Canadians every day, the weather service should be 
under significant scrutiny to ensure it remains viable. Yet 
it has been almost totally ignored by major Parliamentary 
bodies. The Commons Standing Committee on 
Environment and Sustainable Development has not d()ne 



a study on the weather seNice in living memory, usually 
only giving passing notice during consideration of 
Estimates. It is many years since the Auditor General made 
any comprehensive study of national weather seNices. We 
are convinced that such attention would make the 
vulnerability of the weather seNice very apparent. 

CMOS urges this Committee to exert its influence to 
improve parliamentary oversight of the Meteorological 
Service of Canada. 

Severe weather warnings - strengthening the 
role of the broadcast media 

Centuries ago, wamings of approaching storms were given 
by ringing church bells. That was effective for small 
communities and appropriate, given forecast capabilities of 
the day. Today, with Doppler radars, supercomputers, 
satellites and lightning detection networks, governments 
have a vastly greater capability to anticipate hazardous 
weather and fulfill their obligation for protection of public 
safety. With much larger communities, broadcasting is the 
modern equivalent of ringing the church bells. 

You may not know that there is now no official emergency 
broadcast system in Canada, and no specific obligation on 
broadcasters beyond section 26 (2) of the Broadcasting Act 
which has never been used, and no obligation to broadcast 
weather warnings. There is a clear expectation. For 
instance, emergency organization public seNice 
announcements advise citizens to keep a battery operated 
radio available . Environment Canada, with which we have 
a close relationship, relies on the broadcast media as a 
primary means of distributing weather warnings. Naturally, 
many broadcasters voluntarily provide emergency and 
weather waming seNice, in particular, after the event when 
it becomes "news". Many members of the public assume 
that broadcast media are obliged to broadcast such 
warnings. They are not. 

Our informal obseNations indicate a very mixed response 
to airing weather warnings. Few stations appear to cut into 
programs, others wait for an appropriate break or a news 
report, and others seem to ignore them, perhaps because 
the broadcast content is being originated remotely. In some 
cases, as was experienced for the Edmonton tornado 12 
years ago, no matter how good the scientific prediction, the 
value is lost if the waming broadcast is not made promptly. 
In that Edmonton case, of the 27 people killed, 15 were in 
the Evergreen Trailer Park. The weather office had issued 
a tornado warning for the city 40 minutes before the 
tomado approached the trailer park, yet most people didn't 
know the tomado was coming. Only one of four TV stations 
broadcast the tomado warning. Our members across the 
country find the situation to be no better today for radio, as 
well as TV, broadcasting. 

In 1997, CMOS appeared before the CRTC hearing on 
commercial radio broadcasting to urge the Commission to 
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take a more active role in ensuring radio broadcasters 
become reliable partners in distributing weather warnings. 

The decision of the CRTC was to convene a meeting with 
interested parties on the matter. We subsequently held a 
bilateral meeting with the Canadian Association of 
Broadcasters to improve their understanding of our 
concems. Only in the past month, two years later, have we 
been contacted by the CRTC to follow up on their 1998 
decision. 

CMOS urges this Committee to support strengthening the 
role of the broadcast media in weather warnings, and al/ 
emergency situations 

Climate change and disaster - improving the 
basis for planning 

At present, scientific understanding limits how well climate 
change can be predicted. In particular, and especially at 
regional and local scales, the degree to which Canada will 
face a much greater incidence of weather extremes 
(storms, droughts, ice storms), or only incremental 
changes, is unclear. But even in the face of such 
uncertainty, we can anticipate additional vulnerability. 

For example, although the past winter was relatively 
benign, there was one major storm on January 21 and 22 
which caused substantial damage, and illustrates an issue 
for emergency preparedness. 

The weather system formed off the South Carolina coast 
deepening explosively as it moved north to cross the 
Eastem Mainland of Nova Scotia as a 948 millibar cyclone. 
lis path took it to 50 kilometers east of Charlottetown, PEl, 
and north to Anticosti Island. 

As a maritime system, its main effects were coastal. A 
huge quantity of water was dragged into the Gulf of Saint 
Lawrence ahead of the storm. The storm surge raised 
water levels more than a metre around PEl and adjacent 
area of New Brunswick in the early evening of the 21~ . It so 
happened that a particular high natural tide was occurring. 
The combination caused severe flooding and losses to 
whaNes. Fishermen claim the loss of berthing facilities, 
combined with privatization of government facilities, has 
steeply increased the cost of berthing. 

In Newfoundland, later that same night, storm force winds 
and large waves generated by the storm struck the island's 
south coast. At the small community of Channel Head, a 
nine metre wave destroyed a home. The damage would 
have been worse had the natural tide not retreated to near 
low by that time. 

Although Environment Canada did quite a good job in 
forecasting the storm, there was no adequate system in 
place to recognize the danger caused by the combination 
of wind, tide, storm surge and waves. Communities are 
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often most at risk from such combinations of 
circumstances. 

The regions affected by the January storm need to take 
this event as a wake-up call- one of the changes scientists 
are most confident about, associated with a warming 
climate, is rising sea levels. That means that even if 
scientists are uncertain about the future frequency and 
magnitude of storms, emergency preparedness planners 
should anticipate an increasing risk from coastal flooding. 

CMOS urges this Committee to promote knowledge of the 
increased risk of coastal flooding due to climate change 
within the emergency preparedness and planning 
communities. 

We need to develop confident estimates of other likely 
climate changes. As announced in the recent Budget 
Speech, CMOS is pleased to have reached an agreement 
with the Federal Government to establish a Canadian 
Foundation for Climate and Atmospheric Sciences 
(CFCAS). The Foundation will administer funding of $60M 
over six years for university-based research on climate 
change, air quality and extreme weather prediction. 
Through the Foundation, CMOS looks forward to improving 
the confidence in the risk assessment of future climate 
change. In order to implement the advances made through 
such research, the Meteorological Service of Canada will 
require additional resources and staff. This kind of 
partnership arrangement between government and 
university to advance the science and technology behind 
critical government services is a good thing but it requires 
capable partners on both sides in order to work effectively. 
This balance needs to be restored . 

We thank you for the opportunity to address the Committee 
and look forward to responding to any questions you may 
have. 

William Pugsley 
Canadian Meteorological and Oceanographic Society 

Remarques au Comite senatorial permanent 
des Finances nationales au sujet de I'etat de 
preparation du Canada aux urgences et aux 

catastrophes 
3 MAl 2000 

Je m'appelle William (Bill) Pugsley. Je suis un 
expert-conseil, anciennement aupn"s d'Environnement 
Canada et du ministere de la Derense nationale et, jusqu'a 
nkemment, president de la Societe. Mon collegue, John D. 
Reid, lui aussi ancien employe d'Environnement Canada, 
m'a precede au poste de president de la Societe. II est 
maintenant conferencier au Departement de geographie de 
la Carleton University. 
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Au nom des 800 membres de la Societe , je tiens a 
souligner que nous apprecions beau coup d'avoir I'occasion 
d'etre presents ici aujourd'hui. Je designerai la Societe par 
son sigle, SCMO. 

La SCMO est un organisme sans but lucratif immatricule 
au federal, ayant pour but I'avancement de la meteorologie 
et de I'oceanographie au Canada. Elle Ie fait au moyen de 
publications, de reunions scientifiques, ainsi qu'en 
accordant des bourses et des prix, entre autres 
programmes. Elle est surtout financee par·les cotisations 
de membres ainsi que par les revenus des conferences et 
des publications. Environnement Canada accorde une 
petite subvention en reconnaissance du role de la SCMO 
dans la formation permanente de ses employes, et Ie 
ministere des Peches et des Oceans assure un soutien non 
financier en hebergeant Ie secretariat permanent de la 
Societe. 

Nos remarques aujourd'hui concernent trois principaux 
problemes: 

• la viabilite du service meteorologique 
(compenser I'oubli du Panement); 
• les alertes meteorologiques (renforcer Ie role de 
la presse electronique); 
• Ie changement climatique et les catastrophes 
(ameliorer la base de planification). 

La viabilite du service meteorologique 
(compenser I'oubli du Parlement) 

Comme pour la plupart des organismes gouvemementaux, 
Ie Service meteorologique du Canada (SMC) a subi 
d'importantes coupures budgetaires depuis quelques 
annees: une reduction de 31 % depuis 1994-1995 jusqu'a 
169,2 millions de dollars pour I'annee financiere en cours. 
Une autre reduction de 10 millions de dollars est prevue 
dans Ie Budget des depenses actuel. Le cout annuel est de 
5,50 $ par contribuable canadien . Aux Etats-Unis, Ie 
montant comparable est de plus de 10 $ et pour un secteur 
de responsabime plus modeste. Ces coupures ont accru Ie 
risque de panne du service meteorologique, et ce, a des 
niveaux inacceptables. 

Le manque de financement est evident dans deux aspects 
critiques pour la mission du service, qui rendent celui-ci 
particulierement vulnerable. 

D'abord , Ie financement necessaire au renouvellement de 
I'infrastructure du SMC pour les systemes d'observation et 
pour les principaux systemes informatiques et de 
telecommunications a baisse bien en deya des niveaux 
tOlerables. L'infrastructure rouille et devient desuete. Le 
Canada est au moins dix ans derriere les Etats-Unis dans 
I'installation de radars Doppler, un des rares outils 
permettant de donner au public un preavis de plus de 
quelques secondes avant les orages et tornades violents 
qui se preparent. Les nouveaux systemes que I'on devrait 



prevoir pour ameliorer Ie service au public sont 
virtuellement inconcevables dans ceUe situation de stress. 

Par exemple, malgre son vaste territoire et sa longue 
histoire de nation axee sur I'espace, Ie Canada n'a jamais 
construit ni lance de satellite meteo, meme s'il a construit 
d'autres satellites. Depuis les annees 1960, Ie Canada se 
fie aux satellites meteorologiques americains. Cette 
situation a peu d'incidence sur les activites du service de 
meteorologie, tant que les Etats-Unis sont prets a partager 
leurs donnees. La technologie a maintenant progresse 
jusqu'au point ou les detecteurs de satell ites peuvent faire 
Ie point sur des phenomimes meteorologiques violents. En 
fournissant une couverture detaillee, cette technologie 
annonce d'importants progres dans les dela is inherents aux 
alertes meteorologiques. II est hautement improbable que 
les Etats-Unis considereront comme une priorite la 
surveillance des pMnomenes meteorologiques violents au 
Canada, surtout s'ils ont d'autres preoccupations. Les couts 
des satellites diminuent, mais la SCMO n'est au courant 
d'aucun projet d'Environnement Canada ou de I'Agence 
spatiale canadienne pour remedier a ceUe lacune. 

La seconde vulnerabilite critique pour la mission du SMC 
est la situation chronique et de plus en plus dBfavorable 
des ressources humaines. Apres les fortes reductions de 
personnel survenues pendant l'Examen des programmes, 
les departs s'elevent maintenant a 3,7 %, en comparaison 
avec une moyenne a long terme de 2 %. Au cours des huit 
prochaines annees, un tiers des membres de I'effectif 
scientifique atteindront I'age de la retraite. Le nombre de 
personnes qualifiees susceptibles de les remplacer a 
diminue de fayon impressionnante, car les universites ont 
ferme leurs programmes preparatoires en raison 
d'initiatives federales de rationalisation. La releve 
specialisee est donc fa ible. De nombreux bureaux 
opEirationnels manquent actuellement de personnel, ce qui 
rend Ie service vulnerable et cause un probleme particulier 
en cas de conditions meteorologiques dangereuses. 

Vous auriez des raisons de croire que nous plaidons en 
faveur d'un financement accru pour nos collegues du SMC. 
Certes, il conviendrait de retablir Ie financement initial , 
mais nous nous inquietons du fait que Ie Parlement , qui 
devrait avoir a cceur de preserver la viabilite permanente 
du SMC, ne joue pas ce role . Etant donne qu'iI est vital et 
utilise par une majorite de Canadiens chaque jour, Ie 
service meteorologique devrait etre analyse en detail pour 
assurer sa viabilite. Pourtant , les principaux organismes 
parlementaires I'ont presque to us ignore. Que I'on sache, 
Ie Comite permanent de I'environnement et du 
developpement durable des Communes n'a jamais 
effectue d'etude, se contentant de donner un avis en 
passant pendant I'examen du Budget des depenses. II ya 
plusieurs annees que Ie verificateur general n'a pas etudie 
en detail les services nationaux de meteorologie . Nous 
sommes convaincus qu'une telle demarche soulignerait 
nettement la vulnerabilite de ceux-ci. 
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La SCMO presse Ie Comite d'exercer son influence pour 
que Ie Parfement compense son oubli a I'egard du Service 
mefeorologique du Canada. 

Les alertes meteorologiques (renforcer Ie role 
de la presse electronique) 

II Y a des siecles, a I'approche d'une tempete, on donna it 
I'alerte en faisant sonner les cloches de I'eglise, ce qui etait 
efficace pour les petites localites et conforme aux 
capacites de prevision de I'epoque. Aujourd 'hui , avec les 
radars Doppler, les superordinateurs, les satellites et les 
reseaux de detection d'eclairs, les gouvemements sont 
davantage plus en mesure de predire les conditions 
meteorologiques dangereuses et de s'acquitter de leur 
obligation d'assurer la securite publique. Avec des 
collectivites beaucoup plus importantes, la radiodiffusion 
est I'equivalent moderne des cloches d'eglise. 

Vous ignorez peut-etre qu'iI n'existe actuellement aucun 
systeme officiel de radiodiffusion d'urgence au Canada, 
aucune obligation specifique a I'egard des radiodiffuseurs 
hormis Ie paragraphe 26 (2) de la Loi sur la radiodiffusion, 
et aucune obligation de diffuser les alertes 
meteorologiques. Voila un manque criant' Par exemple, 
dans leurs communiques d'interet public, les organismes 
d'urgence conseillent aux citoyens d'avoir un poste radio a 
piles a portee de la main. Environnement Canada, avec 
lequel nous collaborons etroitement, considere la presse 
electronique comme Ie principal moyen de diffuser les 
alertes meteorologiques. Naturellement, nombre de 
radiodiffuseurs et tel6diffuseurs assurent volontairement un 
service d'urgence et d'alerte meteorologique, notamment 
apres coup, quand I'evenement est devenu une "nouvelle". 
Dans Ie public, bien des gens croient que les 
radiodiffuseurs et telediffuseurs sont tenus de presenter 
ces alertes. Or, ce n'est pas Ie cas. 

Nos observations informelles revelent une reaction tres 
mitigee a I'egard de la diffusion en ondes d'alertes meteo. 
Quelques stations semblent interrompre expres des 
emissions, d'autres aUendent une interruption normale ou 
un resume des nouvelles, et d'autres encore semblent 
ignorer les alertes, peut-etre parce que I'evenement tire 
son ongine loin d'elles. Dans certains cas, comme pour la 
tomade d'Edmonton il ya 12 ans, quelle que soit la qualite 
de la prevision scientifique, sa valeur disparait si I'alerte 
est don nee trop tard . CeUe fois, sur les 27 victimes, 15 se 
trouvaient dans Ie parc de maisons mobiles Evergreen. Le 
bureau meteorologique avait emis un avertissement de 
tomade pour la ville, 40 minutes avant I'arrivee de celle-ci 
au parc de maisons mobiles, mais la plupart des gens 
ignoraient qu'une tornade s'approchait. Une seule des 
quatre stations de television avait diffuse I'alerte. Dans tout 
Ie pays, nos membres considerent que la situation ne s'est 
guere amelioree aujourd 'hui , tant pour la radio que la 
television. 
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En 1997, la SCMO a comparu devant Ie CRTC a I'occasion 
d'une audience sur la radiodiffusion commerciale, pour 
presser Ie Conseil de jouer un role plus actif en obligeant 
les radiodiffuseurs a devenir des partenaires fiables dans 
la diffusion des alertes meteorologiques. 

La decision du CRTC a ete de convoquer une reunion avec 
les parties interessees sur la question. Nous avons ensuite 
tenu une reunion bilaterale avec l'Association canadienne 
des radiodiffuseurs pour mieux lui faire com prendre nos 
preoccupations. Ce n'est que Ie mois dernier, soit deux ans 
plus tard, que Ie CRTC a communique avec nous pour 
donner suite a sa decision de 1998. 

LA SCMO presse Ie Comite de favoriser un renforcement 
du r61e de la pre sse electronique dans les alertes 
mefeorologiques, et dans toutes les situations d'urgence. 

Le changement climatique et les catastrophes 
(amelioration de la base de planification) 

Actuellement, la comprehension scientifique ne permet pas 
de predire adequatement les changements climatiques. On 
ignore, surtout a I'echelle regionale et locale, dans quelle 
mesure Ie Canada subira beaucoup plus souvent des 
conditions meteorologiques exceptionnelles (orages, 
secheresses, tempetes de verglas), ou seulement des 
changements graduels. Meme en face d'une telle 
incertitude, nous pouvons no us attendre a une plus grande 
vulnerabilite. 

Par exemple, meme si I'hiver dernier a ete relativement 
doux, il y a eu, les 21 et 22 janvier, une forte tempete qui 
a cause des degats importants et qui souligne Ie probleme 
de la preparation en cas d'urgence. 

Le systeme meteo forme au large de la cote de la Caroline 
du Sud est devenu d'une intensite explosive en se 
deplayant vers Ie nord pour traverser I'est de la partie 
continentale de la Nouvelle-Ecosse, sous forme d'un 
cyclone de 948 millibars. Sa trajectoire I'a entraine a 50 
kilometres a I'est de Charlottetown (i.-P.-E.), et au nord de 
I'ile d'Anticosti. 

Les effets de ce systeme maritime se sont fait sentir sur la 
cote. Une enorme quantite d'eau a ete attiree dans Ie golfe 
du Saint-Laurent avant la tempete. L'onde de tempete a 
souleve les niveaux de I'eau de plus d'un metre autour de 
l'lle-du-Prince-Edouard et de la region adjacente du 
Nouveau-Brunswick, au debut de la soiree du 21. Par 
hasard, la maree eta it particulierement haute. La 
combinaison des deux phenomenes a suscite de graves 
inondations et de fortes pertes aux quais. Les pecheurs 
deplorent la perte de bassins d'accostage qui , alliee a la 
privatisation des installations gouvernementales, a fait 
grim per vertigineusement Ie cOlit de I'amarrage. 

A Terre-Neuve, plus tard au cours de la meme nuit, des 
vents de tempete et de grosses vagues suscitees par la 
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tempete ant frappe Port aux Basques, sur la peninsule 
Burin. Dans la petite localite de Channel Head, une vague 
de neuf metres a detruit une maison. Les dam mages 
auraient ete pires si la maree naturelle n'avait alors 
presque ete a son niveau Ie plus bas. 

Meme si Environnement Canada a fait du tres bon travail 
en predisant la tempete, iI n'y avait aucun systeme pour 
reconnaitre Ie danger cause a la fois par Ie vent, la maree, 
I'onde de tempete et les vagues. Les collectivites sont 
souvent a risque devant une telle combinaison de 
circonstances. 

Les regions touchees par la tempete de janvier doivent 
considerer celle-ci comme un avertissement; un des 
changements associes au rechauffement du climat, d~nt 
les scientifiques sont Ie plus convaincus, est la hausse des 
niveaux de la mer. Cela signifie que, meme s'ils ne 
connaissent pas au juste la frequence et I'envergure des 
tempetes futures, les responsables de la planification de 
I'etat de preparation d'urgence devraient prevoir un risque 
accru d'inondation coMre. 

La SCMO presse Ie Comife de favoriser la connaissance 
du risque accru d'inondation c(Jtiere en raison du 
changement climatique, parmi les responsables de la 
planification d'urgence et de I'etat de preparation d'urgence. 

Nous devons etablir des estimations stires d'autres 
changements climatiques probables. Comme il a ete 
annonce dans Ie recent discours du budget, la SCMO est 
heureuse d'avoir conclu une entente avec Ie gouvernement 
federal pour etablir une Fondation canadienne des services 
climatiques atmospheriques (FCSCA), qui administrera un 
budget de 60 millions de dollars durant six ans pour la 
recherche universitaire sur les changements climatiques, 
la qualite de I'air et la prevision des conditions 
meteorologiques exceptionnelles. Grace a la Fondation, la 
SCMO espere ameliorer I'exactitude de I'evaluation des 
risques presentes par les futurs changements climatiques. 
Pour appliquer les progres realises par cette recherche, Ie 
Service meteorologique du Canada aura besoin de 
ressources et de personnel supplementaires. Ce genre de 
partenariat entre Ie gouvemement et I'universite, pour faire 
avancer la science et la technologie sous-jacentes aux 
services gouvernementaux essentiels, est certes une 
bonne chose, mais iI exige des partenaires competents des 
deux cotes pour fonctionner efficacement. II faut retablir 
cet equilibre. 

Merci de nous avoir donne I'occasion de nous adresser au 
Comite. Nous sommes prets a repondre a toutes vas 
questions. 

William Pugsley 
Societe canadienne de meteorologie et d'oceanographie 



New ADM - Meterological Service of Canada 

I am pleased to announce the arrival to Environment 
Canada of Dr. Marc Denis Everell as Assistant Deputy 
Minister, Meteorological Service of Canada, effective July 
4,2000. 

Since 1995, Dr. Everell has been Assistant Deputy Minister 
responsible for Natural Resources Canada's (NRCan) Earth 
Sciences Sector that includes the Geological Survey of 
Canada, Geomatics Canada and the Polar Continental 
Shelf Project. He has had a distinguished career in 
conducting, teaching and managing science and was 
presented with the Canadian Research Management 
Association "1998 Medallist" Award. 

Marc Denis was bom in Montreal, Quebec, and graduated 
with a BASc. in Mining Engineering at Ecole 
Poly technique de Montreal in 1966. He received an 
MASc. in 1968 and a DASc. in rock mechanics from the 
same institution in 1971. 

From 1970, he worked as a research scientist at the 
Canada Centre for Mineral and Energy Technology 
(CANMET) laboratories in Elliot Lake and Quebec City. 

In 1975 he became a Professor in the Mines and 
Metallurg'y Department of Laval University. Two years later, 
he was named coordinator of a research group on applied 
automation in the mineral industry. 

Dr. Everell began his career in government science 
management in 1981, as Director General of the Centre de 
recherches minerales of the Quebec Department of Energy 
and Resources. His growing achievements were 
recognized by his apPOintment as a CIM Distinguished 
Lecturer in 1984. In 1987, he moved to Ottawa to become 
Assistant Deputy Minister of the Mineral and Energy 
Technology Sector of the federal Department of Energy, 
Mines and Resources (now NRCan). There he led a period 
of considerable management and cultural change and in 
1992 took the three-month Advanced Management 
Program of the Canadian Centre for Management 
Development. 

Following a reorganization of NRCan in August 1995, he 
was appOinted both to his current position and as Chief 
Science Advisor to the Deputy Minister. Since moving to 
Ottawa, he has played a prominent role in the federal 
science management community and is currently active in 
a number of aspects of human resources management and 
science-policy interaction. He is a board member of both 
the CRESTech and GEOIDE Centres of Excellence. 

Original signed by/original signe par Alan Nymark, 
Deputy Minister Environment Canada 
Sous-ministre, Environnement Canada 
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Nouveau SMA - Service meteorologique du 
Canada 

J'ai Ie plaisir d'annoncer I'arrivee au ministere de Dr. Marc 
Denis Everell a titre de sous-ministre adjoint du Service 
meteorologique du Canada a compter du 4 juillet prochain. 

Dr. Everell est sous-ministre adjoint du Secteur des 
sciences de la Terre (SST) de Ressources naturelles 
Canada (RNCan) depuis 1995, ou il a la responsabilite de 
la Commission geologique du Canada, de Geomatique 
Canada et de I'Etude du plateau continental polaire. Au fiI 
de sa carriere, il s'est distingue dans I'application, 
I'enseignement et la gestion des sciences. II recevait la 
mwaille 1998 de I'Association canadienne de la gestion de 
la recherche. 

Marc Denis est originaire de Montreal (Quebec). En 1966, 
il obtient un baccalaureat es sciences appliquees en genie 
minier de I'Ecoie poly1echnique de Montreal. II termine 
ensuite au meme etablissement une maltrise des sciences 
(en 1968) et un doctorat en mecanique des roches (en 
1971). 

A partir de 1970, il travaille comme chercheur aux 
laboratoires du Centre canadien de la technologie des 
mineraux et de I'energie (CANMET), d'abord a Elliot Lake, 
puis a Quebec. En 1975, il accepte un poste de professeur 
au Departement des mines et de la metallurgie de 
l'Universite Laval. Deux ans plus tard, il est nom me 
coordonnateur d'un groupe de recherche en automatisation 
appliquee a I'industrie minerale. 

Dr. Everell amorce sa carriere en gestion des sciences au 
gouvernement en 1981, comme directeur gen~ral du 
Centre de recherches minerales au ministere de I'Energie 
et des Ressources du Quebec. L'lnstitut canadien des 
mines, de la metallurgie et du petrole reconnait ses 
realisations de plus en plus importantes en lui decernant Ie 
titre de conferencier distingue en 1984. En 1987, Dr. 
Everell demenage a Ottawa pour devenir sous-ministre 
adjoint du Secteur de la technologie des mineraux et de 
I'energie (STME) d'Energie, Mines et ressources Canada 
(aujourd'hui Ressources naturelles Canada). II y gere une 
periode de transformations importantes sur les plans de la 
gestion et de la culture organisationnelle et, en 1992, 
participe au Programme avance en gestion du Centre 
canadien de gestion, un programme de trois mois. 

A la suite d'une reorganisation de Ressources naturelles 
Canada en aout 1995, Dr. Everell est nomme a son poste 
actuel ainsi qu'au poste de conseiller scientifique principal 
de la sous-ministre. Depuis son arrivee a Ottawa, il a joue 
un r61e predominant dans la communaute federale de la 
gestion des sciences et iI participe actuellement a plusieurs 
activites ayant trait a la gestion des ressources humaines 
et a I'interaction entre les sciences et la politique. II est 
membre de CRESTech et de GEOIDE, deux centres 
d'excellence. 
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Internet research service: 

INTERNET RESEARCH CONSULTANT 

My background in university studies through the 
doctoral level has given me extensive research 
experience and, more importantly, has taught me 
how to go about research. I have the skill to find 
infonnation on any topic in cyberspace, and I 

would like to put tbis ability to work for otbers. 

What can an Internet research consultant do for 
your company? 

As you know, the Internet has become an 
enonnously powerful communications medium, 
and the abundance of information it makes 
available grows exponentially from day to day. 

Why not take full advantage of the Internet? 

You can use the Internet for research in any field, 
on any topic: scientific research, lists of names or 
companies, links to help you improve marketing 
strategies.etc. 

Effective Internet research requires time, patience 
and, above all, skill. If you lack tbe necessary 
resources, why not enlist the services of a 
professional who knows the ins and outs of 
cyberspace and can find the information you need 
quickly and easily? 

Not to be confused with a technician who designs 
Web sites, an Internet research consultant 
undertakes projects to find relevant information on 
a particular topic, sometimes a very specific one. 
Remember: you can find anything on the Internet­
if you know how to look. 

Do not hesitate to contact me for further 
information. I will be delighted to belp you with 
any type of research you lack the time, energy or 
resources to carry out. 

Jean-Marie Cousineau (514) 866-5550 
Jeanmari@videotron.ca 
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Offre de service : 

CONSULTANT EN RECHERCHE SUR INTERNET 

Ma formation universitaire jusqu'au doctorat m'a a.mene a 
faire de nombreuses recherches et surtout a apprendre 
comment les faire. Je voudrais mettte a la disposition des 
entreprises cette facilite que j'ai a trouver dans Ie monde 
cybernetique des infonnations sur tous les sujets. 

Qu'est ce qu'un consultant en recherche sur internet peut 
faire pour votre entreprise? 

On sait a quel point Internet est devenu un vehicule 
d'information si perform ant. La foule d'informations qu'on 
peut y decouvrir est exponentielle de jour en jour. 

Pourquoi ne pas mettre davantage Internet au service de 
votre entreprise? 

Pour taus hesoins specifiques de recherches, peu importe 
Ie domaine et peu importe Ie sujet. On n'a qu'a penser aux 
recherches scientifiques, a des listes de noms, 
d'organismes, a des liens qui pourraient aider votre 
entreprise a mieux se positionner, ... etc. 

Si votre entreprise manque de ressources disponibles pour 
completer ce travail qui demande de la patience et surtout 
les connaissances utiles qui permettent de produire un 
travail de qualite, pourquoi ne pas faire appel aux services 
d'un professionnel qui connalt bien les rouages d'Internet 
et qui sait comment vite trouver l'information demandee? 

Un consultant en recherche sur internet ce n'est pas un 
technicien qui construit des sites WEB, c'est une personne 
qui repond a un mandat precis en vue de trouver des 
infonnations pertinentes sur un sujet qui peut etre tres 
pointu. On trouve de tout sur Internet, it s'agit de savoir 
comment chercher. 

Pour de plus amples informations n'hesitez pas a me 
contacter pour toute recherche peu importe Ie sujet que 
vous voudrlez faire et que vous n'avez pas Ie temps, les 
ressources et les energies pour les executer. II me Cera un 
plaisir de VOllS aider. 

Jean-Marie Cousineau (514) 866-5550 
Jeanmari@videotron.ca 

- 88 -



IN MEMORIAM 

WILLIAM FRANCIS (BILL) GANONG 
(1921 - 2000) 

William Francis (Bill) Ganong died in the Digby General 
Hospital on Thursday, 25 May 2000 at age 78. 

Bill was born in Digby, N.S., 22 June 1921 and was 
educated at Acadia and McGill Universities. He joined the 
Meteorological Division of the Department of Transport in 
1942 and qualified as a Meteorologist after sucessfully 
completing training at the University of Toronto. He was 
then posted to HMCS Stadacona in Halifax on the 
Meteorological Staff of the Commander-in-Chief Northwest 
Atlantic during the period 1943-46. At this Area Joint 
(RCN/RCAF) Headquarters Bill's duties included provision 
of weather briefings covering the North Atlantic at Admiral 
Murray's daily convoy conferences. 

Following the end of Word War II and the arrival in Halifax 
of the aircraft carrier HMCS Warrior on loan from the Royal 
Navy, there was an urgent requirement for provision of on­
board weather services. Hurried negotiations took place 
with the the DOT Meteorological Branch which agreed to 
provide a meteorologist in a civilian capacity. Over a 
weekend Bill then received what is known in the Navy as a 
pier head jump, being appointed to HMCS Warrior as her 
first Canadian Weather Officer. He served five years, 
1946 - 51, in Canada's aircraft carriers, transferring to 
HMCS Magnificent when the Warrior was returned to the 
UK in 1948. Although serving in a civilian capacity in this 
"one-of-a-kind" appointment, Bill nevertheless wore 
officers' working dress uniform but without any rank 
insignia. 

In 1951 Bill Ganong was transferred to Naval Headquarters 
in Ottawa in the newly created position of Director of the 
Naval Weather Service. As events transpired, he was to be 
Canada's only DNWS but for many years until the mid 
1960s he was responsible for developing naval 
meteorological and oceanographic services. One of his first 
tasks as DNWS was the preparation of an 
Interdepartmental Agreement between DOT and DND 
concerning provision of meteorological services to the 
RCN. This Agreement, approved in 1954, made provision 
for commissioning of meteorologists in the RCN for Short 
Service Commissions of five years' duration in the rank of 
lieutenant Commander. By the early 1960s the importance 
of oceanography to anti-submarine warfare (ASW) had 
become widely recognized and Bill then played a vital role 
in organizing military oceanographic services in both 
Canada and NATO. 

Following unification of the Canadian Forces, the Navy, 
Amny and Air Force meteorological sections in Ottawa were 
combined into a lowly Meteorological Section within a 
Directorate of Operational Support Services.This was soon 
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upgraded to the Directorate of Meteorology and 
Oceanography (DMetOc) within the Air Branch with Bill 
serving as Superintendent of Meteorological and 
Oceanographic Plans, Requirements and Training from 
1966 to 1973. During this period Bill very capably 
represented Canada as Member of the NATO Military 
Committee Meteorological Group and was elected 
Chaimnan of this Group for the three years 1969-1972. He 
was also Canadian Member of Panel 12 on Meteorology of 
the NATO Army Armaments Group and of the NATO 
Group on Military Oceanography and he partiCipated in 
numerous Meteorological and Oceanographic 
Sub-Committee Meetings under the auspices of the 
CAN-US Military Cooperation Committee. His travels also 
took him as far afield as Australia as Canadian Member of 
a new Quadripartite (Can-US-UK-Aus) Group on 
Meteorological Equipment. 

In 1973 Bill was transferred from DND/DMetOc to the 
Atmospheric Environment Service Headquarters in 
Downsview as Director of the Ice Branch. There his duties 
included overall responsibility for Canada's Ice Forecast 
Centre in Ottawa and for the Arctic ice reconnaissance 
program. 

Bill Ganong retired from the Public Service to the family 
home in Digby in 1977 after a 35-year career as a 
meteorologist in the Public Service. He then served as 
Mayor of Digby for the six year period 1979-85.At various 
times he held positions as President of the Admiral Digby 
library and Historical Society; Chairman of the Digby 
County Power Board; Chairman of the Digby General 
Hospital Board of Trustees and Chairman of the Ottawa 
Branch of the Acadia Alumni Association. 

For many years and until quite recently Bill was a Member 
of the Five Lakes Club, membership being by invitation, 
primarily from the ranks of federal deputy ministers and 
foreign ambassadors to Canada. He was justifiably proud 
to have been elected President of this Club in the early 
1960s. 

Bill was affable, well liked by all who knew him, renowned 
for his keen sense of humour and will be long remembered 
by his many friends and colleagues. He is survived by his 
wife Connie (Kirkpatrick) Ganong to whom we extend 
heartfelt sympathy and condolences. 

Dave Nowell 
CMOS Member, ottawa Centre 
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News - Nouvelles - News - Nouvelles 

Press Release - June 8, 2000 

DHALIWAL ANNOUNCES ADVISORY 
COUNCIL ON OCEANS 

OTTAWA -- The Honourable Herb Dhaliwal, Minister of 
Fisheries and Oceans, today announced his intention to 
form a Minister's Advisory Council on Oceans. 

The nine-member Council will provide the Minister with 
expert advice on broad strategic issues relating to oceans, 
establishing strategic alliances among oceans stakeholders 
and ways of collaborating on oceans issues. 

"On this Oceans Day, I am proud to appoint Dr. Arthur J. 
Hanson and Mr. Geoff L. Holland, distinguished Canadians 
who are internationally recognized as oceans experts, as 
my Oceans Ambassadors," Minister Dhaliwal stated. "I am 
very pleased that they have agreed to participate in the 
development of my AdviSOry Council on Oceans." 

The Minister's AdviSOry Council will provide independent 
expert advice, in particular on: 

• Balancing economic, environmental and social 
goals for sustainable development; 
• Managing increasing complexity and diversity of 
oceans use; and 
• Engaging communities and stakeholders in 
making decisions that affect them. 

Dr. Hanson and Mr. Holland will talk to Canadians across 
the country to develop a list of potential members to sit on 
the Council for a period up to three years. Minister Dhaliwal 
will announce the Council and the appointment of members 
at the Coastal Zone Canada 2000 conference in Saint 
John, New Brunswick, September 17. 

"There are an increasing number and diversity of oceans 
stakeholders and they want a greater say in how the three 
oceans bordering Canada are managed," said Minister 
Dhaliwal."Managing our oceans and the diversity of oceans 
use is a complex task. That is why we must engage 
communities and stakeholders in making decisions that 
affect them. The Advisory Council will help us do that." 

Members will be selected on the basis of merit and the 
ability to bring oceans-related knowledge, expertise and 
understanding of regional and sectoral interests, practices 
and trends. 

The development of the Council embodies the spirit of the 
Oceans Act, which encourages a collaborative approach to 
oceans management among governments, aboriginal 
groups, coastal communities, stakeholders and other 
Canadians. 
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"I believe in keeping with the spirit of the Oceans Act, that 
it will give interested Canadians a chance to provide me 
with important advice and recommendations," the Minister 
stated. 

For more information, please contact: 

Heather Bala, Director of Communications 
Office of the Minister, Fisheries and Oceans Canada 
Ottawa, Canada. Tel.: (613) 996-0076 

Chrystia Chudczak, Director, Oceans Policy 
Fisheries and Oceans Canada 
Ottawa, Canada. Tel.: (613) 990-0659 

Note from the Editor: 

Mr. Holland is a Past Chair of the Ottawa Centre of the 
Canadian Meteorological and Oceanographic SOCiety and 
is a member of the Society. 

...... 
Communique - 8 juin 2000 

LE MINISTRE DHALIWAL ANNONCE LA 
CREATION DU CONSEIL CONSULTATIF 

SUR LES OCEANS 

OTTAWA -- L'honorable Herb Dhaliwal, ministre des 
Peches et des Oceans, a annonce aujourd'hui son intention 
de creer un conseil consu~atif sur les oceans place so us la 
responsabilite du Ministre. 

Le conseil sera forme de neuf membres qui donneront au 
Ministre des conseils specialises sur de vastes questions 
strategiques reliees aux oceans, formant ainsi des 
alliances strategiques entre les intervenants dans Ie 
domaine des oceans et mettant au point des methodes de 
collaboration relativement a des questions touchant les 
oceans. 

«En cette Joumee des oceans, je suis fier de nommer MM. 
Arthur J. Hanson et Geoff L. Holland, Canadiens distingues 
qui sont des specialistes des oceans de renommee 
internationale, comme ambassadeurs des oceans qui 
travailleront a mes cOtes .. , a declare M. Dhaliwal. « Je suis 
tres heureux qu'ils aient accepte de participer a 
I'elaboration du conseil consultatif sur les oceans qui sera 
place so us rna responsabilite ... 

Ledit conseil consultatif donnera des conseils specialises 
et impartiaux tout particulierement dans les domaines 
suivants: 



• etablir un equilibre entre les buts economiques, 
environnementaux et sociaux en vue du 
developpement durable; 
• gerer la complexite et la diversite croissantes de 
I'utilisation des oceans; 
• faire participer les collectivites et les 
intervenants au processus de prise de decisions 
qui les touchent. 

Messieurs Hanson et Holland s'entretiendront avec les 
Canadiens de partout au pays pour dresser une liste de 
personnes qui pourraient sieger au conseil pendant une 
periode maximale de trois ans. 

Le ministre Dhaliwal annoncera la creation du conseil et la 
nomination de ses membres a la conference Zone c6tiere 
Canada 2000 qui aura lieu a st. John (N.-B.), Ie 17 
septembre prochain. 

"Les intervenants dans Ie domaine des oceans sont de plus 
en plus nombreux et de plus en plus differents les uns des 
autres. lis veulent avoir davantage leur mot a dire dans la 
fayon de gerer les trois oceans delimitant Ie Canada", a 
declare Ie ministre Dhaliwal. "II est complexe de gerer nos 
oceans et les utilisations diverses qu'on en fait. C'est 
pourquoi nous devons nous assurer que les collectivites et 
les intervenants participent a la prise de decisions qui les 
touchent. Le conseil consultatif nous aidera a ce niveau." 

Les membres seront choisis en fonction du principe du 
merite et de leurs connaissances reliees aux oceans, de 
leur expertise et de leur comprehension des intert3ts, des 
pratiques et des tendances des regions et des secteurs. 

La mise sur pied du conseil traduit bien I'esprit de la Loi sur 
les oceans qui favorise au chapitre de la gestion des 
oceans la collaboration entre les gouvernements, les 
groupes autochtones, les collectivites c6tieres, les 
intervenants et les autres Canadiens. 

"Je crois que, conformement a I'esprit de la Loi sur les 
oceans, la presence du conseil donnera aux Canadiens 
interesses la possibilite de me transmettre des 
recommandations et des conseils importants", a ajoute Ie 
Ministre. 

Pour de plus amples renseignements, priere de contacter: 

Heather Bala, Directrice des communications 
Bureau du Ministre, Peches et Oceans Canada 
Ottawa, Canada. Tel.: (613) 996-0076 

Chrystia Chudcza, Directrice, Politique sur les oceans 
Peches et Oceans Canada, 
Ottawa, Canada. Tel.: (613) 990-0659 

Note du redacteur en chef: 
M. Holland a deja preside Ie centre d'Ottawa de la Societe 
canadienne de meteorologie et d'oceanographie et est 
membre en regie de la Societe. 
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The Canadian Foundation for Climate and 
Atmospheric Sciences (CFCAS) 

The Canadian Meteorological and Oceanographic Society 
has received a one-time grant of $60,000,000 for the 
establishment of the Canadian Foundation for Climate and 
Atmospheric Sciences. 

This Foundation was incorporated with Letters Patent on 
February 23, 2000 as a not-for-profit corporation at arm's 
length from Government. 

The Foundation will be directed by a twelve (12) member 
Board of Trustees elected by the Council of CMOS. 

A Grants Review Committee, appointed by the Board, will 
review all application proposals. 

The Foundation will disburse $60,000,000 grant over a six­
year (6) period. 

A Secretariat, appointed by the Board, will manage the 
affairs of the Foundation. 

Purpose 

• Fund research and modelling in the climate system and 
atmospheric SCiences, including extreme weather and air 
quality. 
• Solicit and accept grants, contributions, donations, gifts, 
legacies and bequests to support these activities. 

Objectives 

Undertake scientific research with respect to the climate 
system, climate change, extreme weather and air quality 
to: 

• strengthen Canada's scientific capacity; 
• improve scientific understanding of processes and 
predictions; 
• provide relevant science to policy makers; 
• improve understanding of implications of these sciences 
for human health and for the natural environment; 
• foster collaboration and interdisciplinary approaches; 
• encourage participation and support of others, including 
the private sector. 

Eligible Research Projects 

Scientific studies that address one or more of the following 
areas: 

• understanding key climate system processes, including 
greenhouse gas sources and sinks; 
• understanding key meteorological and atmospheric 
processes that impact on air quality; 
• improving knowledge of oceanic and atmospheric 
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processes leading to improved marine environmental 
predictions; 
• understanding the probability of occurrence and/or 
improving the prediction of extreme and hazardous 
weather; 
• developing and improving weather, air quality and 
climate system models for Canada. 

Eligible Recipients 

Individual researchers and/or collaborative networks of 
researchers 

• affiliated with Canadian universities or other degree­
granting institutions or not-for-profrt organizations federated 
or associated with universities; 
• who have demonstrated their capabilities to support and 
conduct eligible projects. 

Scientific Criteria 

Proposals must: 

• be scientifically sound; 
• justify the need for Foundation funds; 
• indicate the source and amount of additional or levered 
financial support; 
• identify partners and collaborators and their respective 
roles in the proposal; 
• clearly identify one or more areas of the Foundation's 
objectives; 
• address issues of national/regional concerns and their 
connections. 

Procedures 

• Annoucements will be issued by the Board requesting 
proposals or letters of intent; 
• Applications will be screened by the Secretariat for 
criteria qualifications; 
• Scientific review will be undertaken by the Grants 
Review Committee and external reviewers; 
• Awards will be made for one, two or three year periods. 

Additional Information 

An Interim Board has been established pending the 
election of the full Board in June/July 2000. 

By June 2000 the Foundation Secretariat is expected to be 
in place. 

The first call for proposals is tentatively planned for July 
2000. 

Additional information will be posted on the CMOS Web 
site: www.cmos.ca and www.scmo.ca 
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Addresses 
The interim mailing address of the Foundation is the 
CMOS Business Office: 

The Canadian Meteorological and Oceanographic Society 
Suite 112 - 150 Louis Pasteur 
Ottawa, ON K1 N 6N5 

E-mail: cmos@meds-sdmm.dfo-mpo.gc.ca 
For outstanding questions, contact any of ~he following 
members of the three-person Interim Board: 

Dr. Ian Rutherford: iruther@istar.ca 
Dr. Neil Campbell : cmos@meds-sdmm.dfo-mpo.gc.ca 
Dr. Peter Taylor: pat@yorku.ca 

La Fondation canadienne pour les sciences 
du climat et de I'atmosphere (FCSCA) 

La Societe canadienne de meteorologie et d'oceanographie 
a reyu une subvention unique de 60 000 000$ afin de 
mettre sur pied la Fondation canadienne pour les sciences 
du climat et de I'atmosphere. 

Cette Fondation, autonome du gouvernement, a ete 
constitue Ie 23 fevrier 2000 comme corporation a but non 
lucratif avec lettres patentes. 

La Fondation sera dirigee par les douze (12) membres du 
conseil d'administration elus par Ie Conseil de la SCMO. 

Une commission d'examen des subventions, nommee par 
Ie conseil d'administration, examinera to utes les 
demandes. 

La Fondation versera la subvention de 60 000 000$ sur 
une periode de six (6) ans. 

Un secretariat, nomme par Ie conseil d'administration, 
dirigera les affaires de la Fondation. 

But 

• Financer la recherche et la modelisation du systeme 
climatique et des sciences atmospheriques, y compris Ie 
temps violent et la qualite de I'air. 
• Solliciter et accepter les subventions, les contributions, 
les dons, les cadeaux et les legs pour appuyer ces 
activites. 

Objectifs 

Entreprendre des recherches scientifiques en systeme 
climatique, en changement des climats, en temps violent 
et en qualite de I'air afin : 



• de renforcer la capacite scientifique du Canada; 
• d'amelirer la comprehension scientifique des procedes et 
des previsions; 
• de fournir une science pertinente aux decideurs; 
• d'ameliorer la comprehension des implications de ces 
sciences sur la sante humaine et I'environnement naturel; 
• de favoriser la collaboration et les approches 
interdisciplinaires; 
. d'encourager la participation et I'appui des autres, y 
compris Ie secteur prive. 

Projets de recherche admissibles 

Les etudes scientifiques realisees dans un ou plusieurs des 
domaines suivants sont admissibles: 

• comprehension des mecanismes cles de notre systeme 
de climat, y compris les sources de gaz a effet de serre et 
les puits; 
• com prendre les pnncipaux mecanismes atmospheriques 
et meteorologiques qui influencent la qualite de I'air; 
• ameliorer la connaissance des mecanismes 
atmospMriques et meteorologiques qui influencent la 
qualite de I'air; 
• ameliorer la connaissance des mecanismes 
atmospMriques et oceaniques qui meneront a 
I'amelioration des previsions de I'environnement marin; 
• comprendre la probabilite de realisation et/ou ameliorer 
la prevision du temps violent et dangereux; 
• developper et ameliorer la modelisation de la 
meteorologie, du systeme climatique et de la la qualite de 
I'air. 

Recipiendaires admissibles 

Les chercheurs particuliers et/ou les reseaux de chercheurs 
collec!ifs 

• affilies a des universites canadiennes ou a d'autres 
etablissements conferant des grades universitaires ou a 
des organismes a but non lucratif federes ou associes a 
des universi!Els; 
• qui ont demontre leurs aptitudes a gerer et a appuyer des 
projets admissibles. 

Criteres scientifiques 

Les propositions doivent 

• etre rigoureuses scientifiquement; 
• justifier la necessite des fonds de la Fondation; 
• indiquer la source et Ie montant des autres demandes 
d'appui financier; 
• identifier les partenaires et collaborateurs et Ie r61e de 
chacun dans la proposition; 
• identifier clairement au moins un des objectifs de la 
Fondation; 
• aborder des problemes d'interet national ou regional et 
leurs liens. 
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Annonce des procedures 

• L'appel aux propositions ou aux lettres d'intention sera 
emis par Ie conseil d'administration; 
• les criteres de qualification de chaque demande seront 
etudies par Ie secretariat; 
• I'examen scientifique se fera par la Commission 
d'examen des subventions et par des evaluateurs externes; 
• les montants all Dues seront pour des periodes de un, 
deux ou trois ans. 

Autres informations 

Le Conseil par interim a ete mis en place en attente de 
I'election du plein Conseil en juin/juillet 2000. 

La Fondation devrait etre en fonction en juin 2000. 

Le premier appel aux propositions est prevu pour juillet 
20000. 

D'autres renseignements seront afficMs sur Ie site Web de 
la SCMO: www.cmos.ca ou www.scmo.ca 

Adresses 

L'adresse postale provisoire de la Fondation est au bureau 
d'affaires de la SCMO: 

La Societe canadienne de meteorologie et d'oceanographie 
Bureau 112 - 150 Louis-Pasteur 
Ottawa, ON K1 N 6N5 
courriel: cmos@meds-sdmm.dfo-mpo.gc.ca 

Pour d'autres questions, communiquez avec un des 
membres suivants du Conseil par interim compose de trois 
personnes: 

Dr. Ian Rutherford: iruther@istar.ca 
Dr. Neil Campbell: cmos@meds-sdmm.dfo-mpo.gc.ca 
Dr. Peter Taylor: pat@yorku.ca 

-
All Channel Alert "ACA" System 

Pelmorex Communications Inc., which owns and operates 
The Weather Network and MeteoMedia, has developed a 
technology, the All Channel Alert (ACA) system, that can 
alert cable television viewers to weather-related or other 
emergencies in their area. The technology can intercept 
ALL channels distributed by a cable company in the area 
affected by the emergency and overlay a warning message 
on the television screen to alert viewers to an impending 
emergency, no matter which particular channel they might 
be watching. The system has been tested in several cities 
across Canada in co-operation with Environment Canada. 
Pelmorex has submitted a proposal to the Canadian 
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Radio-television and Telecommunications Commission 
(CRTC) to amend its broadcast licence in order to provide 
the service. 

Initially, the ACA system will broadcast weather-related 
emergency alerts, as established by Environment Canada 's 
overall weather warning program . Eventually other 
authorized federal government agencies or applicable 
provincial or municipal authorities, will be able to access 
the ACA system to broadcast other emergency messages. 
The benefits of this type of system are numerous: it is 
quick, efficient and can reach a large number of people in 
seconds; it delivers the message unaltered from the 
authorized govemment agency and therefore is not subject 
to interpretation; it is available in both official languages; it 
has national coverage and targets the message to the local 
viewing area affected by the emergency. 

At its last meeting (11 May 2000) the CMOS executive 
agreed in principle to support the Pelmorex application. 
The system for cable television addresses, at least in part, 
the concern already voiced by CMOS to the CRTC that 
Canada has no system to ensure that the media carry in a 
timely fashion the weather warning messages issued by 
Environment Canada. A letter will be sent by CMOS to the 
CRTC when the latter calls for public comment. 

For more information about this proposal, and how you can 
voice your support to the CRTC, visit 
http://www.allchannelalert.com 

--~-,~--

ATMOSPHERE-OCEAN 38-2 

Evaluation of Ocean and Climate Models using Present­
Day Observations and Forcing by Andrew J. Weaver, 
Philip B. Duffy, Michael Eby and Edward C. Wiebe. 

Using Low-Resolution Winds to Deduce Fine Structure in 
Tracers by Peter Bartello. 

Trends In Canadian Precipitation Intensity by Daithi A. 
Stone, Andrew J. Weaver and Francis W. Zwiers. 

On the Radiation Characteristics of Antarctic Sea Ice by 
Gerd Wendler, Blake Moore, Dorte Dissing and John 
Kelley 

Modelling changes in North Atlantic circulation under the 
NAO-minimum wind forcing of 1877-81 by Robert Marsh . 
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Ministerial Summer BBQ 

Minister Anderson joined the closing BBQ for the National 
Students' Outreach Program held as part of the CMOS 
Annual Congress in Victoria BC, May 27-June2. Minister 
Anderson spoke to an audience of 30 students, 15 MSC 
employees and others including Dr. Roland Stull from UBC 
and Dr. Peter Taylor from York University (the newly­
elected President of CMOS). He touched on the climate 
program,air quality and the future of the MSC. He stated 
how pleased he was that the MSC was now hiring and 
stressed the need to invest in the overall human resource 
and technological infrastructure of Canada's Weather 
Service. He joined in for the BBQ and had time to sign 
copies of the PYR Climate Change Poster for each of the 
students. The Minister's attendance was clearly the 'icing 
on the cake' of a very successful outreach program which 
involved 40 students from across Canada and 25 teachers 
from BC. A special dinner was also hosted by Dr. Gordon 
McBean and two workshops were held focusing on Careers 
in Meteorology both in MSC and in the private sector. 
Students also visited the DND base at Esquimalt to see 
how MSC provides Marine weather services to that client. 
The program also included visits to a forestry centre 
outlining weather services to provincial agencies and to the 
Canadian Coast Guard Centre where partiCipants had an 
opportunity to learn about the buoy program and other 
services provided to DFO. 

All in all a great success. 

Moira Dunbar 

Page 8 of the May/June 2000 issue of the Canadian 
Geographic Magazine contains a tribute to Moira Dunbar 
and has interesting photos, including one of Keith 
Greenaway, longtime CMOS Member who regularly 
attends Ottawa Centre meetings. Also mentioned is Art 
Collin, current President of the Royal Canadian Geographic 
Society (RCGS), former ADM of AES and friend of CMOS. 



CONFERENCES-CONFERENCES 

QA 2000 
Premier colloque national surla qualite de 

I'air 
Previsions et applications 

20 - 24 novembre 2000 
Sheraton Frededicton Hotel 

Fredericton, Nouveau-Brunswick, Canada 
Hate du colloque: Service meteorologique du Canada 

Atlantique. 

Nouvelles methodes de prevision de la qualite de I'air 
Tous les Canadiens ont Ie droit de connaltre la qua lite de 
I'air qu'ils respiren!. Foumir ces renseiqnements de fayon 
professionnelle et precise exige d'ameliorer les capacites 
de prevision environnementale selon une approche 
nationale de prevision operationnelle de la qualite de I'air. 
Le colloque de cinq jours couvre ces sujets et d'autres. II 
est I'occasion: de connaltre les nouveautes dans les 
applications, recherches et modeles de prevision; de 
participer a des seances pratiques (Iaboratoires); 
d'entendre des specialistes de I'hygiene de I'environnement 
et de la qualite de I'air; d'explorer des questions 
importantes sur la qualite de I'air et d'echanger de 
I'information scientifique. 

Principaux presentateurs 

(~ Donald R. Hastie, Ph.D., professeur, departement de 
chimie et centre de chimie atmospherique, Universite York, 
Toronto. 

-- Robert McLaren, Ph.D., charge de cours, departement 
de chimie et centre de chimie atmospherique, Universite 
York, Toronto. 

(~ Richard Bumett, Ph.D., Sante Canada. 

Les ateliers laboratoires incluent: 
Le systeme atmospherique; la meteorologie de la pollution 
atmospherique; la chimie de I'oxydation; I'introduction aux 
matieres en suspension; la modelisation; les modeles et 
I'inventaire des emissions; les techniques de mesure; Ie 
mesurage de I'air ambiant; la climatologie de I'ozone; et 
encore bien d'autres. 

Qui devrait participer? 
Les meteorologues, Ie personnel des administrations 
centrale et regionale d'Environnement Canada, Ie 
personnel des ministeres provinciaux de l'Environnement 
et de la Sante, les representants des administrations 
municipales, Ie personnel medical, les educateurs et les 
chercheurs de l'Amerique du Nord. 

Inscription 
Pour plus de renseignements sur Ie colloque ou pour 
inscription en ligne, visiter Ie site Web officiel, 
www.aqworkshop.com ou composer Ie 1-888-505-2233. 
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Pour les reservations d'hotel, consulter Ie site Web ou 
appeler Ie Sheraton Fredericton Hotel au 1-800-325-3535. 

AQ 2000 
First National Workshop on Air Quality 

Forecasting and Applications 
November 20-24, 2000' 

Sheraton Fredericton Hotel 
Fredericton, New Brunswick, Canada 

Hosted by Meteorological Service of Canada - Atlantic 

New approaches in air quality prediction 
Every Canadian has the right to know the quality of air they 
breathe. Providing that information professionally and 
accurately means improving environmental prediction 
capabilities. That's critical to developing a national 
approach to operational air quality prediction. All that and 
more is the focus of this in-depth, five-day workshop, 
offering participants the opportunity to: hear about new 
predictions research, applications and models; participate 
in hands-on laboratory sessions; listen to air quality and 
environmental health experts; and explore key air quality 
issues and exchange scientific information. 

Key Presenters 

(~ Dr. Donald R. Hastie, Professor, Chemistry Department 
and Centre for Atmospheric Chemistry, York University, 
Toronto. 

-- Dr. Robert McLaren, Assistant Professor, Chemistry 
Department and Centre for Atmospheric Chemistry, York 
University, Toronto. 

(~ Dr. Richard Burnett, Health Canada. 

Laboratorv workshops include: 
The Atmospheric System; Air Pollution Meteorology; 
Oxidation Chemistry; Introduction to Particulates; 
Modeling; Emission Inventory and Models; Measurement 
Techniques; Approaches to Ambient Measurement; 
Climatology of Ozone; and more. 

Who should attend? 
Meteorologists, Environment Canada regional and national 
headquarters staff, provincial environment and health 
departments, municipal government representatives, 
medical community, educators and researchers. An 
invitation is extended to the medical community, educators 
and researchers from across North America. 

Registration 
Workshop details and online registration are available at 
the official web site, www.aqworkshop.com or call 1-888-
505-2233. For hotel reservations, see our web site or call 
Sheraton Fredericton Hotel (Conference Hotel) at 1-800-
325-3535. 
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CMOS·ACCREDITED CONSULTANTS 
EXPERTS·CONSEILS ACCREDITES de la SCMO 

Mory Hirt 

Applied Aviation & Operational Meteorology 

Meteorology and Environmental Planning 
401 Bently Street, Unit 4 
Markham, Ontario, L3R 9T2 Canada 
Tel: (416) 477-4120 
Telex: 06-966599 (MEP MKHM) 

Douw G. Steyn 

Air Pollution Meteorology 
Boundary Layer & Meso-Scale Meteorology 

4064 West 19th Avenue 
Vancouver, British Columbia, V6S 1 E3 Canada 
Tel: (604) 822-6407; Home: (604) 222-1266 

Ian J. Miller, M.Sc. 
Marine Meteorology and Climatology 

Applied Meteorology, Operational Meteorology 
Broadcast Meteorology 

Meteomedia / The Weather Network 
1755, boul. Rene-Levesque Est, Suite 251 
Montreal, Quebec, H2K 4P6 Canada 
Tel: (514) 597-1700 Fax: (514) 597-1591 

Bill Thompson 
Flood Warning, Marine Applications 

Integrated Monitoring and Prediction Systems 
International Aid and Development Projects 

Atmospheric Environmental Consultants 
112 Varsity Green Bay NW 
Calgary, Alberta, T3B 3A7 Canada 
Tel/Fax: (403) 286-6215 
E-mail: thomsowcadvision.com 
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Winnipeg, Manitoba, Canada 
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