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Canadian astronaut 
will use AES 
Sun photometer 
Marc Garneau the recently named 
Canadian astronaut, will point a small 
light meter-like instrument at the sun 
through the window of the October space 
shuttle flight. 

The Super Sun photometer experiment 
will upport current Canadian 
environmental resea rch in climate, the 
ozone layer and acid rain . 

Aiding climate re earch, the 
Sun photometer will mea ure the tate of 
the El Chichon volca nic cloud in the 
tratosp here. The haze cloud is slowly 

di appea ring a nd Environment Canada 
scienti ts want to st ud y how this is 
happening. 

The Sunphotometer will mea ure 
ga e , such as water vapor which affect 
the c hemis try of the ozone laye r, vi ta l in 
protecti ng the ea rth's surface from ultra
vio let sola r radiation . 

In the acid rain monitoring network in 
Canada, the Sun photometer has become 
the instrument against which a ll o ther 
are ca librated . 

The Sunphotometer, recen tly de igned 
by Environment Canada scienti t and 
built by Sonotek Ltd ., a M i i a uga , 
Ontario firm , replaces an older 
in trume nt mo nitoring haze in the 
atmo phere . 
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WMO Bureau meets in Canada 
The ninth session of the Bureau of the 
World Meteorologica l Organiza tion 
(WMO) was held in the AES Bui lding, 
Downsview from January 31 to February 
2, I 984 at the invita t ion of the Permanent 
Representative of Canada with WMO, 
ADMA Jim Bruce . The Bureau 
comprises the President , the three Vice
Pres idents and pecia l invitees including 
the Secretary G e neral of the 
organization .* 

The business section of the ess ion 
dea lt with administrative matters, long 
term pla nning and personnel questions in 
the Secretariat. Administrati ve arrange
ments fo r the 36th sessio n of the 
Executive Council to be held in Geneva 
from Ju ne 6 to 23, 1984 we re a lso 

finalized . The impact of the possi ble U.S . 

withdrawal from UNESCO and the 
Convention on the Protection of the 
Ozone Laye r, presently being developed 
were also discussed . 

On February I the Bureau members 
t ravel led to the Canadia n Meteoro logical 
Centre (CMC) in Dorva l, Q ue. to attend 
the officia l inauguration ceremony for 
the new C R AY vector computer. 

Whi le at CMC, Dr. Roman L. 
Kintanar , president of WMO gave a 
short speech praising t he new computer 
and the key Regiona l Meteorological 
Cen tre in Mon treal. He said they were 
both essentia l components oft he WM O's 
World Weat her Watch . 

W hile in the buildi ng, the visit ors 
to ured other C MC faci lities a nd received 
a b riefi ng on a ll Cent re activities. Before 

leaving, ome of the WMO group 
recei ed special computer-produced 
weather foreca ts for their own countries 
as a souvenir of their visit to the CMC. 

Other mee t in gs were he ld in 
Down view during the Bureau's visit here. 

(contd. on p. 3) 
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In addition all attendee5 were thoroughl y 
briefed on A S by 5e nior managers. 
After the fir\t official morning 5e sion . 
the Bureau attended a pre55 meeting in 
the Down w iew Building lobby. A 
v1,1tor\ were filmed by ~everal TV crew 
they an,wered que tions during informal 
meeting\ with the media . Topic ranged 
from the greenhou5e effect and global 
climate change to the possibilitie of 
co ntinuing free inte rnationa l exchange of 
weather \atel lit e data . 

Other activitie during the first Bureau 
vi,it to anada included to urs of the 
Ontario Wea ther entre, of the Mo unt 

orcs t (O nt.) ma nned and automat ic 
wea ther sta t io n, of the Woodbrid ge rada r 
~lat ion a nd ex perimenta l fa rm a nd of the 
A · , Dow nsview Sa tellit e Da ta La b. A 
tour of the Ontario Science Centre was 
a l o o rga ni1ed. 

Burea u members a nd specia l invitees 
who a tt end ed we re: 

D r. Roma n L. Kinta na r, Pres id ent of 
WMO a nd Direc tor Gene ra l of the 
Ph ilippines A tm os phe ric. Geo phys ica l 
a nd t ro nomica l e rvice Administ ra
ti on; Prof. Yuri lzrael. fir t vice
president of WMO a nd cha irma n of the 

R l a t e Co mmitt ee fo r 
Hyd ro meteoro logy a nd Co nt ro l o f the 
Na tur a l E n i ro nm e nt ; Mr. Zo u 

J ingmeng. eco nd vice-pre iden t WMO 
and Ad ministrator of t he C hinese State 
Meteorologica l Ad mi ni tratio n; M r. J .P. 
(J im) Bruce, third vice-p resident WMO 
and Ass istan t Dep uty Minister AES; Dr. 
G .O .P . Obasi, Secretary Genera l WMO 
and former head of the igerian Institute 
for M e teo r o logica l Re earc h and 
Traini ng; D r. R ichard Ha llgren, mem ber 
of the WMO Execut ive Cou nci l, a nd 
Director of the United S tates atio na l 
Weather Service; D r. J o hn W ill iam 
Zi llma n, mem ber of the WMO Execut ive 
Counci l a nd D irecto r of Meteoro logy of 
the A ust ra lia n Wea ther Service; M r. 
W orki neh Degefu, President of WMO 
Regiona l Associa ti on I, (A fri ca) a nd 
Ge nera l Ma nager, Ethi o pia n a ti ona l 
Meteo ro logical Services Agency a nd Mr. 
C.A . Grezzi, Pre id ent o f WMO 
R eg io na l A ssoc ia ti o n III (S o uth 
America) a nd Head o f the Uruguay 
Wea ther Service. 

* At Burea u meetings it is customary to 
invite pa rti cipa tion by the Perma nent 
Representa ti ves of members o pera ting 
World Meteorologica l Cent res (A ust ra lia, 
US A a nd USS R), if they a re no t a ttend ing 
eithe r as President o r as a V .P . One or two 
o the rs a lso a ttend as specia l invi tees to 
provide represe nta tio n from a ll ix WMO 
Regio ns. 

One ofrhe principal stops ofrhe WJ\/0 Bureau on their tour of A ES facilities in Ea rem Canada 
was at the a11adia11 ,\lereorological Ce111re in Don•al. Que. Tr.ring 1he C RA Y Supercompwer 
"for si:e··. 1he emire Bureau and 1heir special i111'iteesjoi11Em•ironme111 1\1/inisrer Charles Caccia, 
four1hfro111 right. for a photo. From left 10 right are Dr. R. E. Hallgren. SA : Dr. J. W. Zillman. 

usrralia ( randing): Mr. Zou Ji11g111e11g. People's Repuhlic of China: Dr. G. 0 . P. Obasi. ' igeria 
- e retary-General. JI" 10 : Dr. R.L. Ki111anar, Philippines - Preside111. WMO: Mr. Caccia: 
,\ fr . J. P. Bruce. Canada: ;\ Ir. II". Degefu. Eihiopia: Mr. C.A. Gre:: i. ruguay. 

Meteorologist 
named director 
general of 
Information 

Richard A sselin 

Richa rd Asselin's a ppointment as 
directo r genera l of In fo rma tio n, (DG I), 
En viro nment Ca nada, is pro ba bly the 
first time a meteoro logist has occup ied 
th e post o f info rma ti on head o f a federa l 
government depa rtment. 

D r. A sse lin 's a pp oi ntm e nt was 
a nn ounced in February. Before tha t he 
wa directo r of the Ca nad ian Forces 
Wea ther Service. He has spent most of 
his ca reer, however, as a scientist wit h 
A ES a nd it s pr edecesso r , the 
M e t eo r o logica l B ranc h of the 
Department of Tra nsport. J oining the 
Met Bra nch in 1962 , he was employed as 
a resea rch meteo ro logist at the Cen tral 
A na lys is O ffice and unti l 1978 he 
occupied vario us posts wit h the divi ion 
de Recherche en P revisio n ' umerique 
( RP N) A tm o s phe r ic R esearch 
Directora te in Dorval P .Q . 

D r. Asse lin says he is co nfide nt that a 
perso n of his backgrou nd occupying the 
DG I's post is well placed to give the 
weat her service a higher profi le wit hin 
the Departme nt's info rmation programs 
but ca utions that cha nges can not be 
made ove rn ight. One met hod which he 
ha a lready used to do th i was to 
d is tr ibute co pies of a newslette r of the 
Associatio n fo r the Adva ncement of 
S cience in Ca nada co ntai ning an 
ed itoria l on "S cientists a nd the Med ia". 

(contd. on page 4) 
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Inauguration of the CRAY 1 
event of the 80s 

General view of the audience at CMC during the inaugurat ion of the C RAY I by Environment 
Minister Charles Caccia. 

Ca nada's computer event o f the decade 
took place o n Fe brua ry I in a med ium
ized o ffice building nea r a D o rva l, Que. 

ho ppin g ma ll. 
A bou t I 50 scient is ts, government a nd 

mu nicipa l officia l , interna t io na l gue ts, 
academics, da ta p rocessi ng ex pe rt s a nd 
med ia ga thered o n the ma in n oo r of the 
Ca na d ia n M eteoro logica l Ce ntr e 
(C M C) . T h e occasio n wa th e 
ina ugu ratio n by Enviro nment M ini te r 
C har les Caccia of the C R AY l-S / 1300 
superco mputer, the fas te t a nd mo t 
powerful of its ki nd in a nada . 

T he Mini ter mo unted the ye ll ow
draped da is for h i fi r t major h igh 
techno logy speech since as u rning his 
positio n las t J u ly. He to ld hi audience 
tha t wea ther and clima te information 
provided by Environme nt Canada is 
wort h over one bi ll io n do llars a nn ua lly to 
the Canad ian economy a nd tha t 
"o bvio usly a nyth ing which wi ll im prove 
the accuracy a nd use fuln es of o u r 
wea th e r in fo rm a t io n va lu a bl e 
eco no mica lly. A nd tha t's exactly wha t 
this new superco mpute r will do ." 

T he a udie nce felt a sense o f occas io n 
when the Minister la ter pressed a butto n. 
A stirring fa nfa re sounded a nd a ho rt 
ser ies o f wea the r ma ps o f o rth Ame rica 
a ppea red o n fo ur vid eo di play scree ns 
aro und the roo m. These ma ps co nveyed 
the first fi ve-day wea ther fo reca ts 
achieved thro ugh C RAY co mputing. 
The prese nta ti o n loo ked unrehea r ed but 
had actua ll y required seve ra l wee ks 
progra mmin g using the new co mputer. 
C hief o f C M C o pera ti o ns lain Findleto n 
had do ne pa rt o f th e wo rk a t his ho me 

u ing tele pho ne co nnect io n to the office. 
The re ult wa the two minute repea t ing 
fi lm shown o n the screens. 

The sen e o f occa io n grew tro nge r as 
Dr. R o ma n L. Kinta nar, pre id ent of the 
W o rld Meteoro logica l Orga n iza tio n 
(WMO), pecia lly invited to a ttend the 
C RA Y o pen ing, went to the lectern . He 
tressed the impo rt a nce of the new supe r

com puter in pro moting inte rna t ional 
coo pera tio n and the excha nge of wea ther 
a nd c lima te data between deve lo ped a nd 
d evelo p ing co unt r ie . Wh i le D r . 
Kinta na r po ke o ther p ro minent WMO 
delega tes a nd officia l loo ked o n. T hese 
includ ed D r. G .O .P. Obasi, WM O 
ecretary genera l. Zou J ingmeng. econd 

vice pre ide nt of the W M O and director 
ge n era l of t he h ine e S t ate 
Meteoro logica l dministra t ion. and the 
heads of five o ther national weather 
office aro und the world. 

A l o peaki ng wa Peter Gregory, vice 
p re ident , Co rpora te Pla nning, Cray 
Research Inc. 

At the end of the proceed ings, the 
Ministe r made himself ava ila ble to 
ques ti o n fro m the media. A crowd o f 
repo rters, TV interviewe r a nd rad io 
commenta to rs bomba rd ed him with 
ques tio ns o n eve ry a pect o f wea the r high 
techno logy a nd the diver e use o f the 
supercompute r. 

Mea nwhile o the r gues ts were sta rting 
out o n to urs o f the C MC fac ilities . 
Di vid ed int o ma ll groups a nd led by a 
guide. their main po int of convergence was 
o f co urse the CRAY I. Looking mo re 
mod est tha n it supercomputer image 
sugges ts, its round ed. brightly col o red, 

computer 

vertical segments and leather bench base 
reminded some people of an upturned 
Mo ntreal billboa rd kios k. M ost groups 
moved o n to inspect other data 
processing equipment in the room, 
includ ing the CRA Y's predecesso r, the 
C Y BE R 176. As mo re and mo re group 
entered the co mputer roo m, there was a 

ho rt line up a nd to urs la ted until well 
into the aftern oo n. 

In the com mun icat ions room a bove 
the co mputer, visi to rs were offe red 
ded ica ted co mputerized weather map . 
Wh ile in the fo recast room nea rby, they 
could o rder computerized wea ther 
fo recasts, in both la nguage , fo r a ny 
point in the no rthern hemisphere. 

T he more cur ious wer~ taken o n tou rs 
o f the ba ement to see the huge coo ling 
y terns - up to seventy-five to ns o f 

refri gera ti o n eq uipment required to a ir 
co nd itio n the C RAY . 

They a l o saw the recently upgraded 
Hydro Quebec powe r supply roo m a 
well as a room fo r the new ninterru pted 
Power S upply system. es ent ia l if the 
C M C com puter i to co nt inue wo rk 
during energy black o uts a nd other 
emergencies. 

Once officia l ceremo nie were over. the 
roo m wa co nve rt ed int o a recept io n a rea 
whe re guest could exa mine ph oto 
ex hibits or mingle wi th fe ll ow gues ts a nd 
exchange \ iews on the new computer era 
just u hered in . niver ity profes o rs 
were see n comparing note wi th 
ma thematical modell ing staff. seeking 
more in forma tion on out ide research 
time to be made avai la ble on the C RAY. 
WMO delegate cha tted \\ ith Ca nad ian 
forecas ter to lea rn a bo ut operat iona l 
co nd it io ns in thi co untry. Municipa l 
repre enta tives mingled with C M C 
administrati ve sta ff to di cover mo re 
a bo ut the premise they had previously 
con id ered just a n an o nymous piece of 
rea l e ta te. M edia personnel clustered 
aro und the Mini ter. ADMA Jim Bruce. 
senio r CMC and CID personnel o r other 
eni o r AE ta f. They enquired how the 

CRAY would upgrade weather forecas ts 
o r be u ed in such a reas a lo ng-ra nge 
climate predictio n or tracing the 
t ra nspo rt of airborne po lluta nts. 

AES official were plea ed wi th the 
turn out and the media coverage. "We 
only tage an event like this once every 



A 11ew1 pholO!?fapher poinrs a camera at 
E11l'lro11111en1 Minister har/es Caccia as he 
i11a11x11rates the RA Y upercomputer at 

M . . 1l'mholi=ing the fact that the ceremon, · 
11 ·a ,1 a media event. · · 

ten yea rs," co mment Fran9oi Lemire, 
directo r of the M . "This was the right 
t ime beca use the installation of the 

RAY I represent a quantum leap in 
da ta process ing for weather foreca sting. 
We won't organize a si mila r occasion 
until we get the nex t generation of 
co mputer ometime in the 1990s." 

Added RAY Re ea rch Inc' Pete r 
Grego ry, " It' unusual to celebrate the 
in ta lla ti on of a CRAY computer on 
uch a large sca le. We a re grateful for the 

intere t hown ." 
The intere t in the computer was not 

only re tricted to the resea rch and 
meteoro logica l communitie , but caught 
the imagination of a wider public. 
Report s on the opening had been carried 
on all major anadia n TV networks, 
both nglish and French as well a on 
numerou radio ta tions across the 
country. Many large newspapers a nd 
se era I big circulatio n magazi nes had run 
features depicting the new high tech age 
of weather forecasting in Canada. In all, 
fi e employee specia lly trained in media 
relation ga e t~ ent y-five interv iew 
b efore. durin g a nd after th e 
ina uguration . 

M r. Lemire said hi one regret wa tha t 
o ther region of Canada , ere unable to 
have direct conference link with the in-
augura ti o n . e e ra l E reg io n 
reported. however. tha t they , ere ery 
onsciou - f the day si nce the had 

r eived detailed advance briefings on 
the e,ent. Dale Henry. chief of weather 
sen i e . ent ra l Region aid that 
about l weather ffice per on nel in hi 
region had been briefed on the eventual 
u -e- of the R Y. He added tha t public 
intere ·t had al o been arou-ed a nd the 
local media had done severa l interview 
on the ·uper mput er. 

Dr. De O' eill , AES Regional 
Directo r, Atlantic Region , aid there wa 
a high level of interest in the CRAY 
among all regio nal employee . " It' an 
event of great s ignificance when Canada 
moves into a posi tion of equa lity with the 
leaders in the field of meteoro logica l 
co mputing." 

He add ed that everyo ne from WO4 
taff to the director's office perso nnel 

were now more aware of the CRAY a nd 
its huge potential. There was also 
excellent media coverage in his region . 

De pite the pra ise pouring in from east 
a nd we t and the movi ng ceremonies 
inside the CMC building, it was busine 
as usual as far as the output of maps and 
forecasts to regional weather centres was 
co ncerned . Most forecasting taff in 

the e centre did their job without 
realizing a nything unusual was going on 
at CMC a nd even in ide the Dorval 
co mplex it was a "normal" day for many 
personnel. Even if many people worked a 
full shift , all five floors of the CM C 
complex did in fact become an open 
house, a nd alma t everybody pla yed 
some part in ho ting a unique event , both 
for CMC and for Environment Canada a 
a whole. 

The great day has co me and gone. In 
the month a nd yea rs ahead , AES will in 
a quieter way get down to the challenging 
but exhilarati ng task of making the 
co mputer deliver its promi es a nd of 
providing the Ca nadia n people wit h 
bette r services. 

AES vector computer now a reality 
The Canadian Meteorological Centre 
(CMC) in Montreal has now installed 
Canada's first supercomputer, one of the 
largest and fastest of its kind in the world . 
The $5 million a year Environment 
Canada acq uisition will benefit a wide 
cross section of Canadians, not on ly with 
respect to longer range a nd more 
accurate weat her forecasting, but also in 
such areas as newly planned seasonal 
climate predictions and the tracki ng of 
acid ra in and other lo ng range chemical 
pollutants. 

Officially inaugurated February I by 
Environment Minister Charle Caccia , 
the CRAY IS 1300 is a vector comp uter 
with ten million bytes of memory, 
calculati ng at a rate of over 50 million 
operations per seco nd (ten time faster 
than it predecessor, the CYBER 176). 
One of the reasons such enormou peed 
is required is that only two hours are 
a llo tted to the compute r to forecast the 
weather. 

General 1·ie11 of the CAIC building. Dorm/. 
Que. 

Ex peri menta l testing, based on more 
so phistica ted mathematica l modelling of 
the CRAY l is now underway. The new 
machine should begin meteoro logica l 
operations in June of this year. 

Introduction of the new super
computer won't change things overnight , 
but the big machine's extra speed and 
power allows it to provid e not o nly 
improved weather fo recasts but a lso to 
have a major multi-use ca pability. For 
example the CRAY l will be able to 
evaluate climate scenarios based on 
increased atmospheric carbon dioxide or 
large-sca le volcanic eruptions. 

It a lso has the ex tra speed for 
specia lized wea ther fo recasting calcula
tions during emergencie_s such as the 
Miss issa uga , Ontario train derailment or 
the Three Mile Isla nd nuclear mishap. 
Crit ica l questio ns such as determi ning 
the nex t downwind directio n could in 
eit her of these cases have been solved by a 
su percom pu ter. 

Lastly, the new vector processo r wi ll be 
a boo n to the entire academic comm un ity 
since ten per cent of its time will be set 
aside for use by universitie and other 
re ea rch o rganization ena bling them to 
work on their own projects. 

Currently a large weather computer 
uch as the CY BER 176 can foreca t the 

weather up to a bout four days ahead. 
When the C RAY l's modelli ng i fully 
upgraded , it will be able to extend the 
forecast range to six days. nder a six and 
a half year contract igned between CRAY 
and Environment Canada a newer. fa ter 

(contd. on page 10) 
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(contd. from page 9) 

The CRAY compurer 11 ·as delivered h, · truck 
10 the CMC some f our months hefore 
inauguration day. Workmen are seen un
loading it prior to installation. 

RAY X / MP upercomputer will 
1986 . replace the CRAY I at CM in 

With the introducti on of even more 
ophi tica ted mathematical modelling, a 

ten day weather forecast a t lea t will 
become po ible. 

In order to carry out its multi-u e 
program a planned , th e uper
compu ter' modelling will be upgraded 
approximately as fo ll ow : 

1985-86 

• Introducti on of more so phi t icated 
model will a ll ow improved fore
casting of large sca le wind pattern . 

• Extension of forecas t period to ix 
day forecas ts. 

• Fewer two to five day temperature 
forecasting errors. 

• Imp roved accuracy in evere wea ther 
forecast over 24-28 hour period . 

1986-87 

• Automated prediction of a ll weather 
elements for lo nger t ime period . 
grea ter accuracy in prec1p1tation 
amount predicti ons and improved 
wind foreca sts. 

• A big increase in the number of 
specific loca lity foreca ts. 

1987-88 

• New globa l model will ex tend range 
of forecast s fo r seven to ten days for 
a ll of Ca nada. 

Since no co mputer ha the power to 
predict weather eve ryw here, certain 
equa lly spaced poi nts a re se lected for 

which forecasts are made. The closer the 
points the greater the ability to foreca t 
detai led weather condition for a given 
location such as a city. The closeness of 
the points is referred to as resolution; the 
nearer the points, the greater the 
reso lutio n. 

In the current mode l the points are 
abou t 300 km apart. Thus va ria tions in 
the wea ther over area smaller than 300 
km ca nn ot be predicted directly by the 
co mputer. 

Winter torms are about I 500 km 
across and are, therefore, genera lly 
predictable. H igh and low pressure zone 
are large enough to be predicted and 
since weather condition are related to 
the e pre ure pattern , meteorologists 
can ex tract u eful prediction from 
computer-generated maps. 

Unfortunately, weather conditions 
vary ignificantly over di tances le than 
300 km . Rain may be fa ll ing in Montreal 
while it is nowing in Quebec City or it 
may be nowing and blu tery in 
Edmonton whi le it i sunny and mild with 
a chi nook in Calgary. The new co mputer 
will permit n ironment Canada to use 
model of higher re olu ti on a nd thus 
improve foreca t of the e smaller-sca le 
varia ti on . 

A econd draw back of current models 
is the fac t tha t they exclude da ta from the 
outhern hemi phere. Mi xi ngofwea ther 

between the two hemis phere a nd for 
forecas t periods ofup to five day the u e 
of data for the northern hemisp here 
a lone does not cau e much error. For 
longer foreca t , it will be neces ar to 
add wea ther information from the 
o uthern hemi phere to the model. The 

new compu ter i capable of ha ndling this 
increa ed workload . 

Atmospheric c ienti ts a t Environ
ment a nada a re plea ed with the 
insta lla tion of the new supercompute r. 
Dr . Ian Ruth e rford . director of 
Meteoro logica l Services for the Resea rch 
Bra n c h comments, " The CRAY 
upercomputer will allow re earch to 

proceed o n much more so phisticated 
mathema tical models of the physics and 
dynamics of the atmosphere for future 
use in wea ther forecas t ing. Weather 
forecasts wi ll become more accurate. 
more detai led and valid for longer 
period ." 

Dr . George Boer , head of 
Environment Canada's Numerical 
Modelling Division (Climate) adds, 
"Since the climate system and variation 
and changes in climate are studied by 
making extensive general circulation 
models of the atmosphere and ocean and 
mce the amount of computation 

involved is formidable, it certainly 
req uires the use of a modern vector 
computer such as the CRAY I." 

lntriging hron:e ll'Ork covers the 11 ·alls of the 
lohhr of the CMC building. making an 
ele1•a1or ride seem like a fantasy an experience. 

February 3, 1947 

The lowest temperature ever officially 

reco rded in Canada, -63° C, was o bse rved 
at Snag. Y.T. 

March 23 , 1950 

The fir t po twar meetings of the 10 
Technical Commi sion of th e 
Interna tional Meteoro logical Organiza
tio n were held at Meteorologica l 
Division Headquarters in Toronto 
during August 1947. Approximately 250 
delegates were present from 73 countrie . 
A Conference of Directors of the 
nat ional ervices followed in Washington 
at which a World Meteorological 
Convention was adopted to provide for 
the transformation of the International 
Meteorological Organization into a new 
World Meteorological Organiza tion 
affiliated with the Uni ted Nation . The 
new organization came into being on 
March 23, 1950 and the final tran fer of 
the act ivit ie , functions, assets and 
obligations of IMO took place a year 
later. 
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In order to carry out its multi-u e 
program a planned , th e uper
compu ter' modelling will be upgraded 
approximately as fo ll ow : 

1985-86 
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model of higher re olu ti on a nd thus 
improve foreca t of the e smaller-sca le 
varia ti on . 

A econd draw back of current models 
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