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ATMOSPHERE·OCEAN 

16th Annual Congress Issue 

EdilorlRldacleur en chef­
E.J. Truhlar 

Technical EditorlRtdaction technique­
I. Savdie 

Councll/ConseD d'adminlstration 1981-82 

PresidenllP,isident - E.P. LozoW5ki 
Vice-PresidtfllIVice-Prbidtfll -

J .M.R. Asselin 
Pan PresidtmlP,lsidtnt sortant -

l. Maybanlc 
CO"lspondin8 

SecretaryISlcretairt-co"tspondant -
P.I. Kociuba 

TUll$uurlTrlsorier - R.P. Angle 
Recording SeCTdarylStcrlra;re 4' IJSumbile -

l .C. Mcleod 
Coullcillors--aJ-largtfConuilltrs -

R. Benoit, E.P. Jones. J .D. O'Quinn 
ChainMn of Local CentreslPrlsidtn,s des 

centres 

Canadian Meteorological and Oceanographic Society 

La Societe canadienne de mtlteorologle et d'oct!anograpbie 

The Canadian McteorologicaJ and Oceanographic Society assumed its present constitution in 1977. The 
organization was firsl established in 1940 as the Canadian Branch of the Royal Meteorological Society. 
later becoming the Canadian Meteorological Society in 1967. The Society exists for the advancement of 
Meteorology and Oceanopphy (including Limnology) and membership is open to persons and 
organizations sharina these interests. There are twelve Local Centres and one Chapterofthe Society which 
hold meetings of interest to the membership. ATMOSPHERE·OCEAN is the scientific journal published 
quarterly by the Society and is distributed free to all members except Associate Members. Each spring the 
Society convenes a National Congress. 

1bere are four typeS of membership - Member, Student Member. Corporate Member and Associate 
Member. For 1982Che dues an: $30.00, SIO.OO, S7S.00 (min.), and SIS.OO, respectively. The annual 
IrutilUtiooal subscription ... e for ATMOSPHERE·OCEAN;s $50.00. Oleques should be made payable to 
the Canadian Meteorological and Oceanographic Society. 

Correspondence regarding Society affairs, membership, Institutional subscriptions and back issues of 
the journal should be directed to the Corresponding Secretary, Canadian Meteorological and Oceano· 
graphlc Sodety, Su;,. 80S, lSI Slater Street, Ottawa, ONT. KIP 5H3. Telephone: (613)·237·3392. 

La Soci~~ canadienne de rM:ttorologie et d' oc~anogra~hie a adopte la p~sente constitution en 1977. La 
Division canadienne de la Soci~~ royale de rM:~orologle a ~t~ fOlldh en 1940 et remptac~ par la Soci~t~ 
~Iogique du Canada en t 967. Cene soci~ existe pour le progru, de la mf:tWroI.og;e et de 
I'oc:anographie f:t compris la Iimnolog;e) et accueille comme membres loute personne au organisation 
in~ • ces scaences . Les douze cent:Rs tocaux et une section de la Socittt rtunissenlles membres pour 
des discussions et coni~rences , ATMOSPHERE·OCEAN, la revue scientifique de la Soci~l~ publi6e 
bimestriellement, est disbibu6e gratuitemenl • tous les membres sauf aux Membres associCs. La Soci~t~ 
organise chaque printemps un Congd:s national . 

II y quatre types de membres: Membre, Membre 4!tudiant, Membre moral et Membre associf!. Les 
cotisations pour 1982 sont de 530.00, 510.00, $75.00 (min.) et 515 .00 Les institutions peuvent souscriIe l 
ATMOSPHERE·OCEAN au coOt de 550.00 par ann&:. Les ch~ues doivent ~tre faits al 'ordre de la Soci~~ 
canadienne de ~~orolo&ie et d'oceanographie . 

La correspondance concernant les activi~s de la Soc~~, les souscriptions des membres et des 
institutions el les nu.m4!ros ~ja parus, devrait l:tre adres~ au Sec~taire-correspondant, SociC~ 
canadienne de mf:t6oroIoRie et d'oc~anographie, Suite na 80S, lSI rue Slater, ORawa (ONT.) KIP 5H3. 
nlq>hone: (613)-237·3392. 

Second Class Mail Registration No. 5566 Courrier de deuxi~me classe - enregistrement nO 5566 

77v appt(U(lllf:e of lIN Wfk (ll the bDnom of the first [XI,t of QII QTfkl, I" IIW joNnltJI iNlicaltl the 'opyrl,1u _,. S COIUtlll that u)pies of,1tt 
Ql'tide may be ntCIde lor perS()NJ/ (lr illlemallUe.orlor.M~rsonolorilwntallUeoflp«ijicdwIlIS. TIW (OILIt ... isliveli on ,he condition, 
~r, IIwu ,Itt "pie' pay tlv sltlltdpe'-aJPylu ''''c*,II'M COfIYrl,ltIClt4rlJllCe Ctflln, llfC lor ,opylltJ beyoNi tItaJ pemtintd by",W 
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SIXTEENTH ANNUAL CONGRESS 
CANADIAN METEOROLOGICAL AND OCEANOGRAPHIC SOCIETY 

The Sixteenth Annual Congress and Annual General Meeting of the Canadian Meteorological and 
Oceanographic Society will be held at the University of Ottawa, at Ottawa. Ontario. May 26--28. 1982. 
The theme ofllie meeting is S~a Ice. Special sessions on Data Collection Platfonns have been organized by 
the CMOS Hydrology Special Interest Group. the Canadian Advisory Committee on Remote Sensing and 
the Canadian Remote Sensing Society. 

1be Congress affords members of the Society the opportunity to attend sessions covering all aspects of 
meteorology and oceanography. For this year. a special session entitled "Today and Tomorrow" will give 
members a chance to acquaint themselves with federal government policy makers and their views. 'The 
number of conlributions. particularly from Sea Icc Experts, has been most gratifying. 

The Scientific programme and the local arrangements for this meeting were organized by: 

SCIENTIFIC PROGRAMME COMMITTEE 

O.A. Isaac, Chainnan 
R.O.lngram 
L.D.O'Quinn 

R.O. Ramseier 
J.D. Reid 
N.B:A. Trivett 

LOCAL ARJ.ANGEMENTS COMMITTEE 

L.D. O'Quinn, 0Wrman 
H.A.C, Jones. Facilities 
BJ. O'Dnnnell, Exhibits 
D. Mudry, Social 

B. Milo, Social 
T.F. Mullane, Registration 
R.L. Jones, Secretary-Treasurer 

SEIZIEME CONGREs ANNUEL 
SOCIETE CANADIENNE DE METEOROLOGIE ET 

D'OCEANOGRAPHIE 

Les seiz~s congres lIUluel et ~union generate armuelle de la Societe de meceorologae et d'oceanog­
raphie auranC lieu ~ l'universi~ d'Ottawa," Ottawa (Ontario) du 26 au 28 mai 1982. Le congr!'s a pour 
th~meLa gwee de mer. Les sessions s~cia1es sur les plate-fonnes de collecte de dorutees ont ete organisees 
par Ie groupe special d'eNde de sujets particuliers en hydrologie de la SCMO, par Ie Cornite consulcatif 
canadien de teledetection et pat la Societe canadienne de telC&!:tection. 

Ce con~ orm aux membres de la Societe I'oppxtunite d'assister a des sessions qui englobent tous 
les aspects de la meteoroJogte et de I'~. Cette ann6e, one session sptciale "Aujourd'hui et 
demain" pennettra aux membres de f&ire connaissance avec)es responsab1es de poIitiques r~rales et de se 
farniliariser avec leur mani~re de voir. Le nombre des communications, speciaJement pourexperts dans les 
questions de la glace de mer est satisraisant. 

Le programme scientifique et les arrangements Jocaux ont etC prepares par: 

LE coMIn DU PROGRAMME SCIENTIFIQUE 

G.A. Isaac, Pdsident 
R,O.lngram 
L.D.O'Quinn 

R.O, Ramseier 
J.D. Reid 
N,B,A. Trivett 

LE COMITt DES A.1UtA NGEMENTS LOCA. UX 

L.D. O'Quinn, President 
H.A.C. Jones, responsabJes 

des accommodations 
B.J. Q'DoMeIl, responsabJe 

des expositions 

D. Mudry et B. Milo, re.ponsables 
des activites sociaJes 

T.F. Mullane, inscriptions 
R,L. Jones, Secretaire-~sorier 



SUMMARY OF SESSIONS 
Room: 
F.u~uxHall 

MAY 26-28 Poster Sessions (20) 3rd Floor Walkway 

nJESDAY, MAY 15 
Meetings 
0800-1700 DCP Workshop Moo< Coon 
0800-1200 CMOS Professionalism Committee 403 
0800-1200 CMOS Public Infonnation Committee 322 
0900-1200 CMOS Editorial Committee 315 
1300-1700 CMOS Educ:ahon Committee 316 
1300-1700 CMOS Membership Committee 403 
1300-1700 CMOS Scientific Conunittee 321 
1400-1700 CMOS Centre Chairmen Committee 322 
1800-2300 Registration Lobby 
1800-2000 CMOS Council Meeting 361 
1900-2200 Wine and Cheese Icebreaker Jrd Roor 

WEDNESDAY, MAY 26 
0730-1030 Registration Lobby 
0830-0845 Welcoming Address Moo1Coun 
0845-0930 Keynote Session MootCoun 
1000-1200 1beme Session: Sea Ice Moot Court 
1300-1500 IA Remote Sensing of Sea Ice 351 
1300-1500 18 DCP Networks/Stations 359 
1300-1500 IC Large-Scale Circulation 361 
1530-1715 2A Regional Sea-Ice Conditions 351 
1530-1715 28 OCP Sensors 359 
1530-1715 2C Boundary-Layer and Mesoscale Modelling 361 
1900-2200 Annual General Meeting of CMOS MootCoun 

THURSDAY, MAY 27 
0800-1000 Registration Lobby 
0800-1200 CACRS Meeting 315 
0800-0945 Special Session - Today and Tomorrow Moot Court 
1015-1200 3A Sea-Ice Modelling 351 
1015-1200 38 Weather Forecasting 359 
1015-1200 3C Biometeorology 361 
1300-1445 4A Icebergs 351 
1300-1445 48 LRTAPModels 359 
1300-1445 4C Numerical Weather Prediction 361 
1445-1600 Posters and Commercial Exhibits 3rd Roor 
1600-1715 5A Circulation - Estuaries, Coastal Areas 

and Lakes 359 
1600-1745 58 Cloud Physics 351 
1600-1715 5C Ice Engineering 361 
1830-1930 Cocktails - Cash Bar Cafeteria· 
1930- CMOS Awards Banquet Cafeteria· 

FRIDAY, MAY 28 
0830-0945 6A Oceanic Mixing and Water Mass Modification 359 
0830-0945 68 Air Quality 351 
1015-1100 7A Low-Frequency Waves 361 
1100-1200 78 Oceanic Modemng 361 
1015-1130 7C Boundary-Layer Meteorology 359 
1015-1200 7D Climate 351 
Tour 
0945-1045 Governor General', Residence 

·University Centre 
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MAll6-28 
MARDI LE 15 MAl 
Reunions 
0800-1700 

0800-1200 
0800-1200 

REsUME DES SESSIONS 

Afficbage (20) 

Groupe d'ctude sllr les plate-fonnes de collcelc 
de donnees 

Camite de la SCMO sur Je: professionalisme 
Comite permanent d'information publique de la 

SCMO 
0900-1200 Comi~der6dactiondeIaSCMO 

1300-1700 CaRlitedc )'&locationdc II SCMO 
1300-1700 Comile d'cligibitite des membres de la SCMO 
1300--1700 Camite scientifique de la SCMO 
1400--1700 Comite des p~sidents des centres de la SCMO 
1800-2300 Inscription 
1800-2000 Conseil de la SCMO 
1900--2200 Vins et fromage pout briser la glace 

MERCREDI LE Z6 MAl 
0730-1030 Inscription 
0830-0&45 Ouverture du conges 
0845-0930 Enrr6: en mati~n: 
1000-1200 ~sentation tMmacique: La glace de mer 
1300-1500 I A Tel~tection de la glace de mer 
1300-1500 18 Reseaux et stations de plate-tonnes de collecte 

1300-ISOO 
mO-l1Is 
IS30-17IS 
IS30-I1IS 
1900-2200 

IC 
2A 
28 
2C 

JEVUI LE 11 MAl 
0800-1000 
0800-1200 
0800-094S 
10IS-1200 
10IS-I200 
IOIS-12OO 
1300-I44S 
1300-I44S 
1300-I44S 
I44S-I600 

3A 
38 
3C 
4A 
48 
4C 

1600-171S SA 

de donnees 
Circulation 1 grande "helle 
Etal de la glace de mer ~gjona)e 
OOec:teurs de plate-formes de coIlecte de donn6es 
ModEliw;oo de lacouche limite et A moyenne «helle 
Assembl6c aMudlc g~ de la SCMO 

Inscription 
R~union du CACRS 
Session s~cialc: Aujourd'hui et de:main 
Mod~lis.tion de I. ,lace de mer 
Prevision du temps 
La biomet6orologie 
Icebergs 
M~1es du TGUPA 
~vlsion numtrique du temps 
Aftichage el exposition commcrciale 
La circulation en esmaires. en regions littorales 

et en lacs 
1600--1745 S8 Physique des nuaaes 
16CK).. 17 IS SC L'ingenierieetlaglace 
1830-1930 Cocktails 
1930-- Banquet - recompenses de II SCMO 

VENDREDI LE 28 MAl 
083G--0945 6A M~Jange avtt I'octan et modification de la 

0830-094S 
IOIS-Il00 
1100-1200 
IOIS-1I30 
10IS-1200 
V;s;te 
094S-IOoIS 

68 
7A 
78 
7C 
70 

masse d'eau 
Qualib! de: I' air 
Vagues de fr6quences basses 
Mooelisation de I'oc:~an 
Meteorologie de la couche limite 
Leclimat 

IUsidenct: du Gouverneur ~n&aI 

SolIe: 

' ........ 1loII 
corridor du 3~ ~tage 

Moot Court 
403 

322 
31S 
316 
403 
321 
322 
Entree 
361 
3~ ~tage 

Entree 
MootCoun 
Moot Court 
Moot Court 
m 

lS9 
361 
lSI 
lS9 
361 
Moot Court 

Entree 
lIS 
Moot Court 
lSI 
lS9 
361 
351 
3S9 
361 
3~ ecage 

359 
lSI 
l61 
Caf~teri.· 

Caftteri.-

3S9 
lSI 
361 
361 
3S9 
lSI 

' Univenicy Centre 



PROGRAMME 

Wednesday Morning, May 26, 1982 
Welcoming Address 

Chairman: G .M. Shimizu 

KEYNOTE SESSION 

Chairman: E.P. Lozowski 

SEA-ICE PROBLEMS AND RESEARCH NEEDS 
G.N. Ewing. Ocean Science and SUlVeys 
Ottawa, Ont. KIA 0E6 

THEME SESSION 

Chairman: 

Sea Ice 

G.A. Isaac 

Coffee (0930-1000) 

Wed. 0830-0845 

Moot Court 

Wed. 0845-0930 

Moot Court 

Wed. 1000-1200 

Moot Court 

11!E ROLE OF SEA ICE IN 11!E GLOBAL CUMA TE SYSTEM: THEORIES AND EVIDENCE 
J. E. Walsh, Department of Atmospheric Sciences. University of Illinois, Urbana, Illinois 61801 

SEA ICE IN 11!E ARCI1C 
Kennetb Hunkins. Lamoni-Doherty Observatory, Columbia University. Palisades. New York 10964 

ICE DETECI10N -ICE WARNING 
J .B. Mercer, Dome Petroleum, Calgary, Alia TIP 2H8 

ICEBERGS 
G.R. Peters, Ocean Engineering Group. Memorial University of Newfoundland, St John's, Nftd, Al B 
3X5 

Lunch (1200-1300) 

Programme I 5 



Wednesday Afternoon, May 26, 1982 

SESSION lA 

Chairman: 

Remote Sensing o/Sea Ice 

R.O. Ramseier 

Wed. 1300-1500 

Room 351 

MICROWAVE EMISSIONS FROM SEA ICE: SATELLITE MONITORING YIELDS NEW USER 
MAP PRODUCTS AND FORECASTING APPLICATIONS 

Frank E. Bunn and Frank W. Thirkettle, Ph.D. Associates, Rexdale, Onto M9W 2T6 
Ren6 Ramseier. Atmospheric Environment Service. Ottawa. Ont. KIA OH3 

MAPPING AND DISPLAY TECHNIQUES USED FOR COMPUTER AUTOMATED SATELLITE 
IMAGERY SEA-ICE MAPPING PRODUCTS 

Frank W. Thirkettle and Frank E. Bunn, Ph.D. Associates. Rexdale. On1. M9W 2T6 

THE PROCESSING OF MARINE RADAR DATA FOR THE ENHANCEMENT OF SEA ICE IN 
THE PRESENCE OF SEA CLUTTER 

O.L. Austin and M. Riley. Weather Radar Observatory, McGill University. Montreal (Quebec) 

RADAR BACKSCATTER FROM SEA ICE IN THE FALL 
R.O. Onstott. R.K. Moore. Y.S. Kim, S. Gogineni and D. Bushnell. Remote Sensing Laboratory, 
University of Kansas, Center for Research Inc., Lawrence. Kansas 66045 
R.O. Ramseier, Atmospheric Environment Service, Ottawa, Ont. KtA OH3 

X, C AND L BAND SYNTHETIC APERTURE RADAR (SAR) IMAGERY OF SEA ICE 
OBTAINED IN THE BEAUFORT SEA DURING OCTOBER AND NOVEMBER 1981 

A.L. Gray, C.E. Livingstone, R.K. Hawkins and L.D. Arsenault, Canada Centre for Remote Sensing. 
Ottawa, Ont. KIA OY7 

AN ANALYSIS OF RADAR SIGNATURE CHARACTERISTICS OF SEA ICE 
Martin F. Price. F .0. Bereha and Associates Ltd. Calgary. Alta T2R OE2 

QUANTITATIVE RIDGE HEIGHT ESTIMATES FROM SAR 
D.R. Inkster and R. T. Lowry. INTERA Environmental Consultants Ltd, Ottawa, Ont. K IS 5H4 

SESSION 18 

Chairman: 

DCP Networks/Stations 

D.G. Schaefer 

Wed. 1300-1500 

Room 359 

ROLE OF SATELLITE REAL-TIME DATA IN WATER PROJECT MANAGEMENT 
Thomas N. Keefer and Raul S. McQuivey. Sutton Corporation. Fairfax, Virginia 22030 

METEOR COMMUNICATIONS - CURRENT APPLICATIONS 
John F. Kerns. John B. JoUy Inc., Seattle, Washington 98136 

SNOTEL - A STATUS REPORT 
Manes Barton, Donald Woodward and Robert Rallison. Soil Conservation Service. U.S. Department 
of Agriculture, Broomall. Pennsylvania 19009 

READAC - THE ATMOSPHERIC ENVIRONMENT SERVICE'S NEXT GENERATION AUTO­
MATIC WEATHER STATION 

D. Dockendolff. Network Planning and Standards Division, Atmospheric Environment Service, 
Downsview.Oot. M3H ST4 

ALBERTA ENVIRONMENT OCP HYDROLOGY NETWORK 
D. Graham. Alberta Environment, Edmonton, Alta 
R. Grauman, Wellsdale Research Ltd. Edmonton. Alta TSA U8 

LAND BASED AUTOMATIC WEATHER STATION 
W.C. Thompson, Petro-Canada, Calgary, Alta T2P 2M7 

"REsEAU DE rnLllMETRIE PAR SATELLITE": ACQUISmON EN TEMPS REEL DES DON­
NEEs HYDROMETEoROLOGIQUES AU QUEBEC 

Claude Pcsant, Ministm de I'environnement du ~bcc, ~bcc (Qu~bcc) G I Y 4H2 

Progranunc 16 



SESSION Ie 
Ownnan: 

Large-Scale CircuUu;on 

1. Derome 

THE BAFFIN ISLAND PARADOX 

Wed. 1300- 1500 

Room 361 

JohnL. Knox, Department of Geography, University of British Columbia. Vancouver. B.C. V6T IWS 

THE EfFECTS OF LATITUDINAL ASYMMETRIES ON BAROCLINIC INSTABILITY 
Charles A. Lin, Department of Physics, University of Toronto, Toronto, On1. MSS lA 7 

ASPECTS OF THE STRATOSPHERIC CIRCULATION REVEALED BY NMC UPPER ATMOS­
PHERE ANALYSES 

Kevin Hamilton , National Center for Atmospheric Research, Boulder. Colorado 80301 

SOME FEATURES OF SIMPLE MODELS OF THE STRATOSPHERIC QUASI-BIENNIAL 
OSCILLATION 

Kevin Hamilton, National Center for Atmospheric Research, Boulder. Colorado 80307 

EQUATIONS IN PRESSURE COORDINATES FOR THE "NON·FLAT' EARTH 
GJ. Boer, Numerical Modelling Division, Atmospheric Environment Service , Downsview, On!. 
M3H5T4 

A SYNOPTIC STUDY OF THE CANADIAN GENERAL CIRCULATION MODEL 
Steven Lambert . Numerical Modelling Division, Atmospheric Environment Service, Downsv;ew. 
Ont . M3H5T4 

SOME PRELIMINARY RESULTS ON THE EfFECTS OF A GRAVITY WAVE DRAG PARA­
METERIZA TION ON SIMULATIONS OF THE ATMOSPHERIC CIRCULATION 

N.A. McFarlane, Numerical Modelling Division, Atmospheric Environment Sef\lice, Downsview, 
Ont. M3H5T4 

JANUARY AND JULY SIMULATIONS BY A TWO· LEVEL SPECTRAL GCM WITH MINTZ· 
ARAKAWA PHYSICS 

Neil Sargent , Numerical Modelling Division. Atmospheric Environment Service. Downsview. OnI . 
M3H5T4 

Coffee (1500-1530) 

SESSION 2A Regional Sea-Ice Conditions Wed 1530- 1715 

Chairman: M .W. Smith Room 351 

THE SPACING OF ICE BANDS AHEAD OF A WIND· BLOWN ICE flELD 
P.H. uBlood, Department of Oceanograpby. University of British Columma. Vancouver. B.C. V6T 
IWS 

A NORTHERN LABRADOR POL YNYA 
John P. Newell, NORDCO Ltd, StJohn's NOd, AlB 3T2 

HISTORICAL ICE COVER ANALYSIS OF NORTHWESTERN BAFFIN BAY 
John D. Miller, Offshore: Engineering, Petto-Canada Exploration Inc .. Calgary, Alta TIP 3E3 

EARLY WINTER ICE MOTION IN HUDSON BAY 
W.E. Markham, Atmospheric EnvirorunentService, Downsview, Ont. M3H 5T4 

FLUCTUATIONS IN SEA·ICE CONDmONS IN THE QUEEN ELIZABETH ISLANDS 
B. AIt, D.A. Fisher and R.M. Koerner, Glacier Physics Section, Polar Continental Shelf Project , 
Energy. Mines and Resources Canada, Ottawa. Ont. KIA 0E4 

Programme I 7 



SESSION 28 

Chainnan: 

DCP SetuOrs 

J.P. Fortin 

Wed. IS~1715 

Room 359 

SENSOR REPAIR AND OVERHAUL. AN OVERVIEW OF SELECTED HYDROMETEOROLO­
GlCAL SENSOR PROBLEM AREAS 

R. Grauman. Wellsdale Research Ltd, Edmonton. Alta TSA U8 

1lIE PROBLEMS ASSOCIATED WITH THE INST ALLA TION OF INSTRUMENTS THAT USE 
SATELUTE DATA COLLECTION PLATFORMS 

I. Whiting, Saskatchewan Research Council, Saskatoon. Sask. S7N OX I 

WATER LEVEL ENCODERS: A RELIABLE, COST-EFFECTIVE CANADIAN ALTERNATIVE 
TO 1lIE MEMOMARK 

R. Grauman, Wellsdale Resean:h Ud, Edmonton, Alta TSA U8 

SHIPBOARD AUTOMATIC WEATHER STATION (SAWS) 
W.C. Thompson, Petro-Canada, CalglII)' , Alta TIP 2M7 
R.C. Atkins, Micrologic Limited 

DRIFI1NG BUOYS 
W.C. Thompson and J .R. Buclcley, Petro-Canada, CalglII)', Alta TIP 2M7 

LIGHTNING DETECTION, DCP'S AND A COST-EFFECTIVE SENSOR 
R. G .... man, Wellsdale Resear<h Ud, Edmonton, Alta TSA US 
L. Byerley, UghbUng Location and Proooction Limited, Tucson, Ari.wna 8S719 

LE PROlET BOA D 
M. Gagnon, IRNS-()dan.ologie, Universi~ du ~bec ~ Rimouslti, Rimouski (Quebec) GSL 3Al 
R. Noel el C. Marche. Ecole Polytechnique de Mon~a1. Campus de )'Universite de MontrQl. 
Montrtal (Qutbec) H3C 3A 7 

SESSION 2C 

Chairman: 

Bowtdary-lAyer and Mt$Oscalt Motkllin, 

Y. Delage 

Wed. IS~I7IS 

Room 361 

PASSIVE SCALAR CONVECTION BY A PRESCRIBED RANDOM VELOCITY FIELD 
William Perrie, National Center for Atmospheric Resean:h, Boulder, Colorado 80307 

A THREE-DIMENSIONAL SECOND-ORDER CLOSURE MODEL FOR 1lIE STUDY OF 1lIE 
PLANETARY BOUNDARY LAYER 

Sandor Csanady. Forecast Research Division, Atmospheric Environment Service. Downsview. Ont. 
M3HST4 

BAROTROPIC INST ABIUTY IN A GRA VITA TIONALL Y UNSTABLE ENVIRONMENT 

G.W. Kent Moore, Geophysical Ruid Dynamics Program, Princetoo University , Prin<:etoo, New J .... y 
08540 

BOUNDARY-LAYER FLOW OVER LOW HILLS: COMPARISON OF MODEL RESULTS AND 
WIND-TUNNEL DATA 

John L. Walmsley. Atmospheric Environment Service. DowDSview, Ont. M3H ST4 

MODELLING AND VALIDATION OF 1lIE DAYTIME MIXED LAYER DEPTH AT TWO 
COASTAL SITES 

D.G. Steyn and T.R.Ote, Department of Geography, University of British Columbia, Vancouver, 
B.C. V6T IWS 

Annmti Genen! Meeting of CMOS 

Programme 18 

Wed. 1900-2200 

Moot Court 



Thursday Morning, May 27, 1982 
SPECIAL SESSION 

Cbainnan: 

Today and Totno"ow 

R. Asselin 

METEOROLOGY IN CANADA 
J ,P. Bruce, Atmospheric Environment Service 
onawa. Ont. KIA OID 

OCEANOGRAPHY IN CANADA 
G.N. Ewing. Ocean Science and Surveys 
onawa. Ont. KIA 0E6 

NSERC - METEOROLOGY AND OCEANOGRAPHY 
Gilles Julien, Natural Sciences and Engineering Research Council 
onawa. Ont. KIA OR6 

SESSION 3A 

Cbainnan: 

Coffee (0945-1015) 

Sea-Ice Modelling 

I. Rutherford 

Thurs. 0800-0945 

Moot Court 

Thurs. 1015-1200 

Room 351 

1lIE ATMOSPHERIC ENVIRONMENT SERVICE REGIONAL ICE MODEL (RIM) FOR OPER­
ATIONAL APPUCATIONS 

V.R. Neralla. R.O. Jessup, S. Vcnkatesh and E.C. Jarvis. Atmospheric Environment Service, 
Downsview, Out. M3H ST4 

NUMERICAL ICE PREDICTION AT ICE FORECASTING CENTRAL 
J.e. Palkingham. Ice Forecasting Central, Atmospheric Environment Service, Ottawa, Ont. KI A OH3 

AN INTEGRATED ICE DYNAMICS MODEL FOR 1lIE CANADIAN ARCTIC 
E. Leavitt, T. Wong and E. Krakowski.1NTERA Environmental Consultants Ltd, Calgary. Alta T2H 
IX9 

AN OPERATIONAL ICE PACK PREDICTION MODEL AND SYSTEM 
R. Sinclair and J. Clodman, Meteorological and Environmental Planning Ltd, Downsview. Ont. M3J 
2C4 

RECENT RESULTS FROM 1lIE LABRADOR SEA-ICE MODEL 
J .S. Foley. Newfoundland Institute of Cold Ocean Science 
T.E. Kcliher. Pbysics Department, Memorial University, StJohn's, Nftd AlB 3X7 

A ONE-DIMENSIONAL MODEL OF SEA-ICE THERMODYNAMICS 
R. Gabison and B. DeLorenzis. Atmospheric Environment Service. Downsview. Ont. M3H 5T4 

SESSION 38 

Cbainnan: 

Weather Forecasting 

P.I. Pender 

Thurs. 1015-1200 

Room 359 

AUTOMATED FORECASTS OF MAXIMUM AND MINIMUM TEMPERATURES FOR CANA­
DIAN STATIONS 

N. Brunet, R. Robinson and N. Yacowar, Canadian Meteorological Centre, Atmospheric Environment 
Service. Dorval (Quebec) H9P 113 

AUTOMATED PREDICTION OF SURFACE WIND USING 1lIE PERFECT PROG TECHNIQUE 
A. Maarouf. Forecast Research Div .• Auoospheric Environment Service, Downsview. Ont. M3H 5T4 

MOS FORECASTS OF SURFACE WIND SPEED AND DIRECTION AT CANADIAN STA­
TIONS 

W.R. Burrows. Meteorological Services Research Branch, Atmospheric Environment Service. 
Downsview. Ont. M3H ST4 
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POsmON AND CENTRAL PRESSURE ERRORS OF LOW PRESSURE CENTRES ON MANU­
AL AND MACHINE PROGS 

I.B. Findleton, Canadian Meteorological Centre. Atmospheric Environment Service, Dorval (Quebec) 
H9P 113 

AUTUMN CYCLONIC STORMS OVER SOUTHERN ONTARIO 
T.B. Low and B.D. Kalanda, Environmental Applications Group Ltd, Toronto, Ont. M5R 2H4 
R.E. Stewart. Cloud Physics Research Division, Atmospheric Environment Service. Downsview, 
Onl.M3H5T4 

ON THE ECONOMIC VALUE OF TWO DECADES OF WINTER-TIME TEMPERATURE 
FORECASTS FOR TORONTO 

A. Stuart, INTERA Environmental Consultants Ltd, Calgary. Alta T2H I X9 

NON-METEOROLOGICAL FACTORS IN THE PUBLIC FORECAST PROCESS 
D.W. Layton. Maritimes Weather Office. Atmospheric Environment Service. Bedford. N.S. B4A IRS 

SESSION 3C BiomeleoroJogy Thurs. 1015-1200 

Chairman: R.H. Douglas Room 361 

BOWEN RATIO DETERMINATIONS OF SURFACE RESISTANCE IN WETLAND EVAPORA­
TION 

D.S. Munro, Department of Geography, University of Toronto. Toronto, Onto M5S tAl 

SURFACE CONTROL OF AGRICULTURAL CROP AND FOREST EVAPORATION 
W.O. Bailey, Land Resource Research Institute. Agriculture Canada, Ottawa, Onto Kl A OC6 

DETERMINATION OF THE EFFECTS OF THE SPOTTED TENTIFORM LEAFMINER ON 
NET PHOTOSYNTHESIS OF APPLE LEAVES 

William J. Blackburn, John T .A. Proctor and Jody M. Bodnar, Department of Horticultural Science, 
Ontario Agricultural College, University of Guelph , Guelph, Ont. NIG 2WI 

USING DEGREE-DAYS TO PREDICT THE OCCURRENCE OF APPLE SCAB INFECTION 
William J. Blackburn, John T .A. Proctor and T.J. Gillespie, Department of Horticultural Science and 
Land Resource Science, University of Guelph , Guelph, Onto NIG 2WI 

TRANSFER OF SMALL PARTICLE POLLUTANTS TO PINE FOLIAGE AND LICHENS 
Peter H. Schuepp, Department of Agricultural Chemistry and Physics, Macdonald Campus, McGill 
University, Ste-Anne-de-Bellevue (Quebec) H9X ICO 

SOIL WATER AND FREEZEITIIAW PROCESS OBSERVATIONS USING TIME DOMAIN 
REFLECTOMETRY 

H.N. Hayhoe, W.G. Bailey, G.C. Topp and K.D. While, Land Resource Research Institute. Agricul­
ture Canada. Ottawa, Ont. KIA OC6 

CO, FLUX MEASUREMENTS FROM AIRCRAFT - AN UPDATE 
P. Alvo, R.t. Desjardins. E.J. Brach and P.H. Schuepp, Department of Agricultural Chemistry and 
Physics, Macdonald Campus, McGill University, Sie-Anne-de-Bellevue (Quebec) H9X ICO 

Lunch (1200-1300) 
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Thursday Afternoon, May 27,1982 
SESSION 4", 

Chairman: 

Ictbtrgs 

J. Rossiter 

Thurs. 1300-1445 

Room 351 

TIlE DETECTION OF ICEBERGS IN A SEA-ICE BACKGROUND USING AES SLAR 
D. Lapp, Polar Research and Engineering. Ottawa. Onl. K IR TI7 

A STUDY OF LONG-TERM SA TELLITE-TRACKED ICEBERG DRIFT IN BAFFIN BAY AND 
DAVIS STRAIT 

l.R. Marko, l.R. Bin;:h and M. Wilson, Arctk Sciences Limited, Sidney. D.C. V8L 3S1 

ICEBERG DISTRIBUTION ALONG TIlE LABRADOR COAST AS DETERMINED BY SIDE 
LOOKING AIRBORNE RADAR 

H.G. Hengeveld and D. Mudry. Atmospheric Environment Service. Downsview, Onl. M3H ST4 

TIlE EFFECT OF AVERAGING PERIOD ON ICEBERG VELOCITY 
L.M. Wilson, Offshore Engineering, Petro-Canada Exploration Inc., Calgary. Alta T2P 3E3 

ESTIMATION OF ICEBERG VOLUME BY AERIAL PHOTOGRAMMETRY 
E. Krakowski and E. Leavitt, INTERA Environmental Consultants Ltd. Calgary. Alta 1'2H IX9 
W. Spring, Mobil Research and Development Corporation, Dallas, Texas 

STATISTICAL MODELLING TECHNIQUES FOR ICEBERG MOTION IN WEST BAFFIN BAY 
D.S. Davison and R. McKcnna,INTERA Environmental Consultants Ltd. CalglU)'. Alta 1'2H IX9 

SESSION 48 UTAI' Models Thurs. 1300-1445 

Chainnan: G. Paulin Room 359 

TRAJECTORIES OF AIR PARCELS REACHING QUEBEC IN 1978 
Gilles Desautels. Atmospheric Environment Service. Ville SI-Laurent (Qu~bec) H4M 2N6 

EVALUATION OF TIlE ACCURACY OF TRAJECTORY MODELS FOR LONG-RANGE 
TRANSPORT OF ATMOSPHERIC POLLUTANTS 

John L. Wall1l51ey and Jocelyn Mailhot. Atmospheric Environment Service, Downsview, Onto M3H 
ST4 

TRANSFER MATRICES FROM TIlE AES-LRT MODEL 
M.P. Olson, E.C. Voldnerand K.K. Oikawa, Air Quality and Inter-Environmental Research Branch, 
Atmospheric Environment Service, Downsview. Onto M3H ST4 

SHORT-RANGE DEPOSmON AND LONG-RANGE TRANSPORT OF AIR POLLUTION 
John D. Reid. Bounduy Layer Research Division. Atmospheric Environment Service, Downsview, 
001. M3H ST4 

AN INVESTIGATION Of TIlE ASSUMPTIONS Of LINEAR CHEMISTRY AND SUPERPOSI­
TION IN LRTAP MODELS 

R.W. Shaw. Environmental Protection Service. Dartmoulh, N.S. B2Y 2N6 
J. W.S. Young. Atmospheric Environment Service, Downsview. Ont M3H ST4 

TIlE FORMATION OF TIlE AQRB/RPN LRTAP EULERIAN MODELLING PROJECT 
David Davies, Division de Recherche en privision nu~rique. Service de I'environnement atmos~r­
ique. Dorval (Qua..c) H9P 113 

SESSION 4C 

Chairman: 

NlUMricm Weathtr Predictio" 

P.E. Mcnlees 

Thurs. 1300-1445 

Room 361 

UNE DlSCRETISATlON VERTICALE CONSERVATIVE PAR ELEMENTS FINIS DANS LE 
MODELE SPECTRAL DU CMC 

Claude Girard, Rechcrc:he en privision nURrique, Service de I'environnement atmosphl!rique, Dorval 
(Qu~bec) H9P 113 
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LES EcHANGES AVEC LE SOL DANS LE MODELE SPECfRAL 
Yves Delage. Recherche en ~ision numtrique, Service de l'environnement lImOS~riqUC. Dorval 
(Qu&cc) H9P 113 

PARAMETIuSATlON DES NUAGES DANS UN MODELE DE PREVISION 
Louis Garand. Recherche en prevision nwneriquc. Service de l'cnviJ'Onnement atmospherique, Dorval 
(Qu~bcc) H9P IJ3 

LES ERREURS SYSTEMA TlQUES DES PREVISIONS NUMERIQUES DU CENTRE 
METEoROLOGIQUE CANADIEN (CMC) 

C~ment Chouinard, Recherche en pdvision numbique. Service de I'environnement atmos~rique. 
Dorval (Qutbec:) H9P 113 

RECENT DEVELOPMEI'ITS IN OBJECTIVE ANALYSIS AT TIlE CANADIAN METEOROLO­
GICAL CENTRE 

DoDald Shantz, Recherche en prevision numerique, Service de I'environnement atmospMrique. 
Dorval (Qu~bcc) H9P IJ3 

IMPACT STlJDY OF DIRECT ASSIMILATION OF RADIANCE DATA FROM SATELLITES 
ON THE ANALYSIS OF TIlE ATMOSPHERE 

Evhen Yakimiw, Recherche en p!ivision n~rique. Service de J'cnvironnement atmosphirique, 
Dorval(Qu&cc)H9PIJ3 

THE DYNAMICAL EQUATIONS IN TURBULENT FLOW 
Douglas M. Leahey. Western Research and Development, Calgary. Alta T2E 6LS 

POSTER SESSION 

Poskr J 

Thurs. 1445- 1600 
3rdAoor 

GULF OF ST LAWRENCE SEA-ICE ANALYSIS USING NIMBUS-7 SMMR DATA 
Anne E. Owens. Frank E. Bunn ami Frank W . Thirltettle. Pb.D. Associa ... Inc .• R«dale. Ontario 
M9W2T6 
R~ O. Ramseier, Atmospheric Environment Service, Ottawa, Ont. KIA OH3 

Poster 2 
ANALYSIS OF MULTI-STAGE MULTI-DATE IMAGERY OF SEA ICE IN VISCOUNT MEL­
VILLE SOUND N.W.T. 

Alan R. Sneyd. Fenco ConsuUaDIS Ltd. Calgary. Alberta TIC OH9 
Bbarat Dixit. Arctic Pilot Project. Calgary. Alta TIP lC5 

Poster3 
IN srru DETERMINATION OF THE THERMAL PROPERTIES OF SEA ICE 

Humfrey Melling. From> Sea Research Group. Institute of Ocean Sciences. Sidney. B.C. V8L 4B2 

Poster 4 
VARIABILITY OF ICE FLOE MOTION IN LANCASTER SOUND AND WESTERN BAFFIN 
BAY 

D.M. Nazarenko and D.E. Pearson. Offsbore Engineering. Petro-Canada Exploration Inc .• Calgary, 
Alta TIP 3E3 

Poster 5 
SUMMER DISTRIBUTION OF ICEBERGS AND SEA ICE IN NORTHWESTERN BAFFIN BAY 
AND LANCASTER SOUND 

D.E. Pearson. Offshcre Engineering. ~anadaExpl0nti0nInc .• Calgary. Alta TIP3E3 

Pruter6 
ALBEDO SURVEY AND SIMULATION FOR ANDREI GLACIER. B.C .• MID-SUMMER. 1980 

S. Fogarasi. Surface Water Division. National Hydrology Research Instirute. Ottawa. Ont. KIA OE7 
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Poster 7 
FORECAST SUPPORT TO OIL EXPWRA TION IN TIlE SOUTIlERN BEAUFORT SEA 

E.T. Hudson and W.D. Hume, Satellite and Beaufort Office, Atmospheric Environment Service, 
Edmonton, Alta 

PosterB 
SURFACE SHEAR STRESS AND SURFACE CURRENTS ON WWER BASS LAKE 

Ellsworth F. LeDrew and Peter D. Reid, Department of Geography , University of Waterloo, Waterloo, 
One. N2L 3GI 

Poster 9 
THE TOPOGRAPmC INFLUENCE OF TIlE LIUPAN MOUNTAIN RANGE ON TIlE HAIL 
PROCESS IN TIlE PINGLIANG DISTRICT OF CHINA 

Qu Zhang and others. Lanzhou Institute of Plateau Atmospheric Physics, Academia Sinica. Lanzhou. 
Gansu, China 

Poster 10 
A REVIEW OF CANADIAN INVOLVEMENT IN HIPLEX AND CCOPE AND APPLICATIONS 
OF TIlESE PROJECTS TO WEA TIlER MODIFICATION IN CANADA 

Robert S. Scbemenauer. Cloud Physics Research Division, Atmospheric Environment Service. 
Downsview, Ont. M3H ST4 
1.1. MacPherson. Fligbt Research Laboratory, National Aeronautica1 Establishment, Ottawa, Ont. 
KIAOR6 

Poster 11 
THE NAE TWIN 01TER A TMOSPHERJC RESEARCH AIRCRAFT 

1.1. MacPherson. 1.M. Morgan and K. Lum, Flight Research Laboratory, National Aeronautica1 
Establishment, National Researcb Council. Ottawa, Ont. KIA OR6 

Poster 12 
THE DEVEWPMENT OF THE ALBERTA RESEARCH AIRCRAFT FACILITY 

K.L. Grandia, D.S. Davison and R. Rudolph, INTERA Environmental Consultants Ltd. Calgary. Alta 
T2HIX9 

Poster 13 
INFLUENCE OF SNOW COVER ON SOIL TEMPERATURES IN TIlE BIOLOGICALLY AC· 
TIVE ZONE 

H.N. Hayhoe and L.M. Dwyer, Land Resource Research Institute, Agriculture Canada, Ottawa, Ont. 
KIAOC6 

Poster 14 
EVAPOTRANSPIRATION REGIMES IN CANADA 

W.G. Bailey. Land Resource Research Institute, Agriculture Canada, Ottawa, Ont. KI A OC6 

Poster 15 
POLLINATION ACTIVITY OF THE ALFALFA LEAFCUTTING BEE 

H. Lerer. Food Production and Inspection Branch, Agriculture Canada, Ottawa, Ont. KIA OCS 
W.G. Bailey. Land Resource Research Institute, Agriculture Canada, Ottawa, Ont. KIA OC6 
P .F. Mills, Agriculture Canada, Beaverlodge. Alta TOH OCO 

Poster 16 
AUTOMATED WEA TIlER ELEMENT INPUT TO FOREST FIRE SEVERITY FORECASTING 

R.L. Raddatz and G.B. Atkinson. Central Region, Atmospheric Environment Service. Winnipeg, 
Man.R3C3V4 

Posterl7 
SOIL MOISTURE STATUS DURING DROUGHT EVENTS: TWO EXAMPLES FROM THE 
PRAIRIE PROVINCES 

R.B. Street and D.W. McNichol. Applications and Impact Division. Atmospheric Environment 
Service, Downsview, One. M3H ST4 
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Poster 18 
11IE EFFECT OF CLIMATIC VARIATION ON TREE RINGS OF SPRUCE FROM 11IE 
CENTRAL CANADIAN BOREAL FOREST 

L.A. Jozsa, M.L. Parker, P.A. Bramhall and S.G. Johnson, Forinteck Canada Corp., Western 
Laboratory, Vancouver, B.C. 
J.M. Powell and N .B. Schultz, Northern Forest Research Centre, Canadian Forestry Service, Edmon­
ton, Alta 

Poster 19 
CANADIAN CLIMATE INFORMATION - 11IE ATMOSPHERIC ENVIRONMENT SERVICE 

Frank D. Manning, Canadian Climate Centre, Atmospheric Environment Service, Downsview, Ont. 
M3H5T4 

Poster 20 
DROUGHT AND DUST ON THE PRAIRIES: U.S. - CANADIAN COMPARISONS 

Steve LaDochy, Department of Geography, University of Winnipeg, Winnipeg, Man. R3B 2E9 
Clarence H. Annett, Department of Geography - Meteorology, University of Kansas, Kansas 

Poster 21 
SUMMER 1979: ICE CLIMATOLOGY OF 11IE CANADIAN ARCTIC 

B. Dey, Department of Geology and Geography. Howard University, Washington. D.C. 20059 

Poster 22 
APPLICATIONS OF SEASAT SCA TTEROMETER DATA FOR WEATHER FORECASTING 

S. Peteherych, Atmospheric Environment Service, Downsview, Onto M3H 5T4 
P.M. Woiceshyn, Jet Propulsion Laboratory, Pasadena, California 91109 
M.G. Wurtele, O. Cunningham and M. Borowski, University of California at Los Angeles, Los 
Angeles, California 90024 
A. Davies, Downsview, Ontario M3J IH2 

Poster 23 
SEASAT SCA TTEROMETER MEASUREMENTS OF ARCTIC ICE 

S. Peteherych and D. Laurin. Atmospheric Environment Service, Downsview, Ont. M3H 5T4 

SESSION 5A 

Chainnan: 

Circulation - Estuaries, Coastal 
Areas and Lakes 

P.H. LeBlond 

CIRCULATION ON 11IE NEWFOUNDLAND CONTINENTAL SHELF 

Thurs. 1600-1715 

Room 359 

B. Petrie, Atlantic Oceanographic Laboratory, Bedford Institute of Oceanography, Dartmouth, N.S. 
B2Y4A2 
C. Anderson, Marine Sciences Centre, McGill University, Montreal (Quebec) 

MEAN AND SEASONAL CIRCULATION OFF CAPE SABLE, NOVA SCOTIA 
Peter C. Smith, Atlantic Oceanographic Laboratory, Bedford Institute of Oceanography, Dartmouth, 
N.S. B2Y4A2 

BOTTOM CURRENTS IN 11IE CENTRAL BASIN OF LAKE ERIE 
F.M. Boyce, M.N. Charlton, G.N. Ivey and K.C. Miners. National Water Research Institute, 
Burlington,Ont. L7R 4A6 

RESPONSE OF 11IE EASTMAIN RIVER ESTUARY (JAMES BAY) TO FLOW REDUCTION 
R.O. Ingram, J.C. Deguise and S. Lepage, Institute of Oceanography, McGill University, Montreal 
(Quebec) H3A 2B2 

CURRENT MEASUREMENTS IN GEORGIA STRAIT 
T. Yao, S. Pond and L. Mysak, Department of Oceanography, University of British Columbia, 
Vancouver, B.C. V6T lW5 
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SIiSSJON 58 

Cbainnan: 

Cloud Physics 

R.S. Schemenauer 

NEW EVIDENCE FOR RAINFALL ENHANCEMENT IN NORTH DAKOTA 
Amos G. Eddy. University of Oklahoma 

Th.". 1600-1145 

Roorn351 

E.R. Reinelt. Department of Geography. University of Alberta, Edmonton. Alta T6G 2H4 

THE REMOTE SENSING OF SUPERCOOLED LIQUID WATER IN CLOUDS USING RADAR 
DATA 

G.L. Austin and O. Massambani. Weather Radar Observatory, McGill University. Montreal (Quebec) 

PRECIPITATION PROCESSES WITHIN THE ALBERTA HAILSTORM OF 21 JULY 1919 
Terrence W. Krauss, Atmospheric Sciences Department, Alberta Research Council, Edmonton. Alta 
T6H5R1 

THE APPLICATION OF A COMPUTER MODEL FOR THE OPTIMAL PLACEMENT OF 
CLOUD PHYSICS SENSORS ON A RESEARCH AIRCRAFT 

M.M. Oleskiw, K.L. Grandia and D.S. Davison, INTERA Environmental Consultants Limited, 
Calgary, Alta T2H I X9 

NUMERICAL SIMULATION OF THE MODlFlCATION OF A CUMULUS CLOUD 
Xu Hua·ying. Huang Mci-yun. Hao ling-fu and Li Gui-chen. Institute of Atmospheric Physics, 
Academia Sinica. Beijing, China 

THE D1STRlBlITION OF LARGE CLOUD DROPLETS AND INITIA nON OF RAIN IN 
WARM STRATIFORM CLOUDS 

Huang Mci-yun, He Zhcn-zhen and SheD Zhi-lai , lnstitute of Atmospheric Physics. Academia Sinica. 
Beijing, China 

FURTHER ANALYSIS OF HAILFALL FROM SUPERCELL HAILSTORMS 
Wang Ang-sheng, Xu Nai-zhang and Huang Mei-yun. Institute of Atmospheric Physics. Academia 
Smica. Beijing. China 

SESSION 'C Ice Enginuring Thurs. 1600-1715 

0Iairman: R.A. Stacey Room 361 

ICE AND OFFSHORE PRODUCTION ON THE EAST COAST OF CANADA 
P.E. Vandall. Jr. Canada Oil and Gas Lands Administration, Energy. Mines and Resources Canada, 
Ottawa. Onto KIAOE4 

THE SIMULATION OF SEA-ICE CONCENTRATION FOR ESTIMATING DRILLING DOWN­
TIME 

1. Stuart Hottel and John D. Miller, Offshole Engineering, Petro-Canada Explorauon Inc ., Calgary. 
AltaT2P3G2 

OPTIMAL PLATFORM STRENGTH IN THE PRESENCE OF MOVING ICE 
E.G. Eons, B.R. Smith and P.F. Ehlers. Department of Mathematics and Statistics. University of 
Calgary, Calgary, Alta T2N I N4 

THE DEVELOPMENT OF CRYSTALLOGRAPHIC PREFERRED ORJEI'ITATIONS IN SEA ICE 
- A REVIEW AND OUTLINE FOR FURTHER WORK 

Ed Stander. Centre for Cold Ocean Resources Engineering. Memorial University of Newfoundland. SI 
John's, NHd AlB 3X5 

Cocktails 

Awards Banquet 
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Friday Morning, May 28, 1982 
SESSION 6A Oceanic Mixing and Water Mass Fri. 083()-0945 

Modification 

Chainnan: R.C. Ingram Room 359 

TURBULENCE STUDIES IN A REGION OF HIGH TIDAL RANGE - SWANSEA BAY, BRIS­
TOL CHANNEL, U.K. 

Ian Borthwick, Woodward-Clyde Consultants, Stjohn's NOd. AlB 2eg 

CROSS-FRONT MIXING IN A FRONTAL WNE IN THE GULF OF ST LAWRENCE 
C.L. Tang, Atlantic Oceanographic Laboratory. Bedford Institute of Oceanography. Dartmouth, N .5. 
B2Y4A2 

MIXING BY INTERNAL TIDES 
H. Sandstrom and J .A. Elliott. Atlantic Oceanographic Laboratory. Bedford Institute of Oceanogra· 
phy, Dartmouth, N.S. B2Y 4A2 

REGENERATION OF NUTRIENTS IN DEEP BAFFIN BAY 
E.P. Jones and A.R. Coote. Chemical Oceanography Division. Bedford Institute of Oceanography. 
Dartmouth, N.S. B2Y 4A2 
D. Dyrssen, Department of Analytical and Marine Chemistry, Chalmers Technical University. 
Goteborg, Sweden 

PHYSICAL ENVIRONMENTAL OBSERVATIONS MADE FROM DRILLING UNITS OFF THE 
EAST COAST OF CANADA 

P.E. Vandall, Ir and W.S. Appleby, Canada Oil and Gas Lands Administration, Energy, Mines and 
Resources Canada, Ottawa, Onl. KIAOE4 

ON THE ANNUAL MARCH OF THE HEAT BUDGET OF THE NORTH ATLANTIC OCEAN 
Peter J. Lamb, Climatology Section. Illinois State Water Swvcy. Champaign. Illinois 61820 
Andrew F. Bunker (deceased), Woods Hole Oceanographic Institution. Woods Hole. Mass. 02543 

SESSION 68 

Chairman: 

A.ir QUlllity 

R. Angle 

A SPECULATION ON THE EFFECT OF VOLCANOES ON CLIMATE 

Fri. 0830-0945 

Room3Sl 

W .F.l. Evans. Experimental Studies Division. Atmospheric Envirorunent Service. Downsview. Ont. 
M3H5T4 

CLOUD AND PRECIPITATION INTERACTION WITH A PLUME OF POLLUTANTS 
G.A. Isaac. 1.W. Strapp, R. Leaitch, 1.B. Kerr and H.A. Wiebe. Atmospheric Environment Service. 
Downsview. Ont. M3H ST4 

AIRCRAFT MEASUREMENTS OF CLOUD AND PRECIPITATION SCAVENGING IN POL­
LUTED AIR MASSES IN SOUTHERN ONTARIO 

J.W. Sttapp. H.A. Wiebe. R. Leaitch. G.A. Isaac andJ.B. Kerr. Atmospheric Environment Service, 
Downsview. Ont. M3H ST4 

M1CROMETEOROLOGY AND DRY DEPOsmON OF PARTICLES 
F. Fanaki, M. Ibrahim and L. Barrie, Abnospheric Environment Service, Downsview, Ont. M3H ST4 

PLUME RANDGMIZATION AS A METHOD TO ADDRESS WIND DIRECTION UNCERTAIN­
TY EFFECTS IN DISPERSION MODELS 

S.K. Sakiyama. Air Quality Conbo) Branch. Alberta Environment. Edmonton, Alta TSK 2J6 

Coffee (0945-1015) 
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SESSION 7A 

Cbainnan: 

UJw·Fuq~,.cy WavfOs 

P . Smith 

Fri . IOIS- ll00 

Room 361 

ON TIlE RELATIONSHIP BETWEEN INrnRANNUAL BAROCUNIC WAVES AND FISH 
POPULATIONS IN TIlE NORTHEAST PACIFIC 

Lawrence A. Mysak, WiUiarn W. Hsieh and Timothy R. Parsons, Department of Oceanography. 
University of British Columbia, Vancouver. B.C. V6T lWS 

FREELY PROPAGATING TRENCH WAVES ON A BETA-PLANE 
.Andrew J. Willmott, Department of Oceanography, Naval Postgraduate School , Monterey . California 
93940 

SUBINERTIAL FLUCTUATIONS IN THE SOURCE REGION OF TIlE SOMAU CURREIIT 
GonIon I . Men. and Lawrence A. Mysalt. Department of OceanographY. Unive"iry of British 
Columbia, Vancouver. B.C., V6T IW5 

SESSION 78 

Cbainnan: 

Oceanic Modelling 

B. Petrie 

Fri. 1100-1200 

Room 361 

MODELLING THE NON-TIDAL BAROTROPIC CIRCULATION IN TIlE BAY OF FUNDY 
AND GULF OF MAINE 

David A. G=nberg. Adantic 0cean0gTaphic Labonllory. Bedford losti,",e of OceanographY. Dan­
mouth. N.S. B2Y 4A2 

LOW-FREQUENCY WAVE MOTION OVER STRONG TOPOGRAPHY 
Yves Gratton, Department of Oceanography. University of British Columbia. Vancouver, B.C. V6T 
IWS 

UPWELLING OFF SOUTHWEST NOVA SCOTIA: OBSERVATIONS AND THREE­
DIMENSIONAL MODELUNG 

D. Lefaivn::, K.-T. Tee and p.e . Smith. Atlantic Oceanographic Laboratory . Bedford Institute of 
Oceanography. Dartmouth. N.S. B2Y 4A2 

DYNAMICS OF TIlE FRESH WATER PULSE 
K.-T. Toe. Adantic Oeeanographic Laboratory. Bedford InstilUleofOeeanography. Dartmouth. N.S. 
B2Y4A2 

SESSION 7C Boundory-LayerMeteoroJogy Fri. 1015- 1130 

Cbainnan: P.A. Taylor Room 3S9 

STRUCTURE FUNCTIONS OVER LAKE OIIT ARlO 
Robert Golus and H.A. Panofsky. Departmen. of Meteoro!osY. PeMsylvania S_ University. 
UDivtr5ity Part, PeaDs)'lvania 16802 
Mart. Donelan, National Water Research InstitulC, Canada Centre for Inland Waters, Burlington, Ont. 

TiME-AVERAGE OF TIlE NON-UNEAR STRESS LAW 
Daniel G. Wright, Atlantic Oceanographic Laboratory, Bedford InstitulC of Oceanography, Dart­
mooth. N.S. B2Y 4A2 
Keith R. Thompson, lnstitulC of Oceanographic Sciences, Bidston Observatory, Birkenbead. 
Merseyside, Great Britain 
RiclwdF. Marsden, Dalhousie University, Halifax. N.S. 

TIlE SPEC\'RA OF WIND. TEMPERATURE AND HUM\DITY AT SABLE ISLAND. N.S . 
R .I. ADdenoo and S.D. Smith. Mantic Oceanographic Laboratory. Bedford InstiruleofOceanogra­
phy. Dartmouth. N.S. B2Y 4A2 

FLOW MODlFICA TION OVER A LOW lIlLL 
R.E. Mickle, P.A. Taylor and l.R. Salmon, Atmospheric Environment Service. DowDsview, Ont. 
M3HST4 
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SOME RESULTS REGARDING BAROCLINICITY DEPENDENCE OF TIlE UNIVERSAL 
FUNCTIONS OF ROSSBY·NUMBER SIMILARITY TIlEORY 

Sandor Csanady, Forecast Research Division. Atmospheric Environment Service, Downsview, Ont. 
M3H5T4 

SESSION 7D 

Chairman: 

Climate 

S. Orvig 

Fri. 1015-1200 

Room 351 

POSSIBLE ORIENTATIONS FOR A CANADIAN CARBON DIOXIDE PROGRAMME 
R.G. Lawford. Atmospheric Environment Service, Downsview. Oot. M3H 5T4 

LIGHTNING HAZARD IN MANITOBA: A CLIMATOLOGICAL LOOK 
Steve LaDochy, Department of Geography, University of Winnipeg. Winnipeg. Man. R3B 2E9 

SOME ASPECTS OF TIlE CALIBRATION OF EARLY CANADIAN TEMPERATURE REC· 
ORDS - A CASE STUDY FOR EASTERN HUDSON BAY 1814 TO 1821 

C. Wilson, Ottawa, Ont. KIK OR6 

TIlE COMBINED ACTION OF TIlE ATMOSPHERIC CIRCULATION AND RELIEF ON TIlE 
PRECIPITATION REGIME IN COLOMBIA 

I.Noe Dobrea. Hymeteq A.L. Ltd, Downsview, Ont. M3J 2V5 

TIlE CLIMATOLOGY OF TORNADOES IN CANADA FOR THE PERIOD 1950-1979 
M.J. Newark. Ontario Weather Centre, Atmospheric Environment Service. Toronto International 
Airport, Toronto, Ont. 

WEATIlER OUTLOOK BY CONTINGENCY ANALYSIS OF 100-50 KPA MEAN MONTHLY 
TIlICKNESS FlELD 

L.O. Mapanao, Hydrometeorology Division, Atmospheric Environment Service, DowDsview, Oot. 
M3H5T4 

ETuDE DE LA CIRCULATION GENERALE DE L'ATMOSPHERE PAR LES METIIODES DE 
LA CLIMATOLOGIE SYNOPTIQUE 

J. Litynski et 1. Sockenski. Universitedu Quebec a Trois-Rivieres, Trois-Rivieres (Quebec)G9A 5H7 
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ABSTRAcrs 

Keynote Session Wed. 0845-0930 

SEA-ICE PROBLEMS AND RESEARCH NEEDS 
G.N. Ewing 

Sea ice is and always has been one of the greatest impediments to Canadian economic development. Ice 
renders many of Canada 's otherwise navigable waterways completely useless for much of the year. Hudson 
Bay and the: Northwest Passage are the most obvious examples. Farther south, yeaNound navigation is 
only made possible by massive icebreaking conunitmenlS. Only the southern fringe of the Atlantic 
Provinces and the West Coast arc ice-free. This paper reviews the ice problem in Canadian waters, 
describes how we have attempted to come to grips with it in the past. and looks at some of the ice-related 
problems that lie ahead in the context of such developments as the Arctic Pilot Project and frontier offshore 
oil exploitation. The impact of the 1973 Cabinet Directive on Excellence in Ice-Covered waters is 
discussed and breakthroughs in ice technology such as the COnnIQr Kigoriak and MIV Arctic are highlight­
ed.. The paper concludes with a discussion of what sea-ice research should be undertaken to ensure safe 
indusbiaJ development and marine transport in Canada'S frozen seas. 

Theme Session Sea Ice Wed. 1000-1200 

THE ROLE OF SEA ICE IN THE GLOBAL CLIMATE SYSTEM: THEORIES AND EVIDENCE 
J.E. Walsh 

SEA ICE IN THE ARCTIC 
Kenneth Hunkins 

ICE DETECTION - ICE WARNING 
J.B. Mercer 

ICEBERGS 
G.R. Peters 

Sessioo IA Remote Sensing or Sea Ice Wed. 1300-1500 

MICROWAVE EMISSIONS FROM SEA ICE: SATELLITE MONITORING YIELDS NEW USER 
MAP PRODUCTS AND FORECASTING APPLICA 110NS 

Frank E. Bunn. Re~ Ramseier and Frank W. Thirltettle 

All objects emit some blaclc body energy and indeed. ice. snow and water are readily monitored from the 
NASA NIMBUS-7 satellite's scanning multifrequency microwave radiometer (SMMR). The SMMR is a 
second generation remote sensing system thai provides a wealth of high quality real-time data from 
detectors operating at five frequencies in two (Ktlarizations . 

In this paper we will outline the SMMR data fonnat. collection, availability and daily coverage of all 
ice-bound regions of lhe world. We will describe the techniques for interpreting tbcsc emission intensity 
data; and will show the modelling mechods used to obtain ice type. ice concentratioa and ice regions . 1be 
use of meteorological and on-the-ice calibration dalillhat provide the critical regional information for use in 
these interpretive models will be discussed. We point out the efficiency of some models to describe 
first-year. multi-year and icc-water boundaries and the success of other models to produce ice concentra­
tion more accurately. 

These highly successful sea-icc studies suggest several applications of microwave icc infonnation in 
producing user map products and numerical data sets which will also be noted. 
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MAPPING AND DISPLAY TECHNIQUES USED FOR COMPUTER AtJTOMAllID SATELLITE 
IMAGERY SEA-ICE MAPPING PRODUCTS 

Frank W . ThimttJe and Frank E. BUM 

Satellite remote sensors, such as the scanning multifmluency microwave radiometer (SMMR) used for 
monitoring sea ice, daily produce large volumes of data. The reception and computer tape storage of these 
data as the first step towards making use of such imagery. Both historical and real·time reception of 
NIMBUS-7 SMMR data will be discussed in this paper. 

Many graphics and display systems an: available today for presenting numerical data. We will describe 
our specialized data mapping, geographic projection overlay. contouring. and toiling removal of data over 
land techniques used (Of the study of sea ice. Automated computer cartographic mapping with ink on mylar 
products will be shown. Additionally. statistical data processing and plotter displays using a major 
commercial software packase will be described with emphasis on its ability 10 produce a variety of readily 
interpreted display formats. 

TIlE PROCESSING OF MARINE RADAR DATA FOR THE ENHANCEMENT OF SEA ICE IN 
TIlE PRESENCE OF SEA CLUTTER 

G.L. Austin and M. Riley 

TIle advantages of on line computer analysis of real-time scan converted marine radar images are 
discussed. Examples of the reduction of the effect of sea cluner and enhancement of larJcts using a system 
tes«ed on the McGill Weather Radar are presented and discussed. 

RADAR BACKSCATTER FROM SEA ICE IN TIlE FALL 
R.G. Onstott. R.K. Moore. Y.S. Kim, S. Gogmeni, D. Bushnell and R.O. Ramseier 

Measurements of the radar backscatter of ice conditions near Mould Bay, NWT, Canada, were made during 
the fall (October) of 1981 as part of the AREXIRADARSAT project . The measurements use the 
helicopter-borDe University of Kansas microwave active spectrometer (HELOSCAT), operating over a 
frequency range of 4-17 GHz aDd aD angle of incidence range 10-7Cf'. A surflCe-based system was also 
used Co mate similar measurements, buc with anaJes to 83". Multi-year ice, a very IIUJC mulli-yearpressure 
ridlC, tint-year ice with varymg degrees of small-scale surface roughness, grey ice with varying degn:es of 
deformation, fast ice, aDd lake ice with and without a snow cover were investigated with the airborne 
system. A multi-year melt pond, a multi-year hununock and a smooth area of first-year ice were 
investigated with the surface-based system. These data mdicate that then: may be 4-dB variances in the 
average scatteriD& cross-section of homogeneous lint-year ice that has small-scale surface roughness that 
ranges from very smooth to rough. Multi-year ice frozen in grey ice was easily detected due to its 7-dB (at 
5.6 and 9.6 GHz) or higher cross-section. Returns at 83" for smooth first-year ice and a flat multi-year 
hummock decrease rapidly as expected. Discrimination among these ice types was found to be better with 
Ku-X bond than with C band mquencies. 

x, C AND L BAND SYNTHETIC APERTURE RADAR (SAR) IMAGERY OF SEA ICE 
OBTAINED IN TIlE BEAUFORT SEA DURING OCTOBER AND NOVEMBER 1981 

A.L. Goy, C.E. Livingstone, R.K. Hawkins and L.D. Anenault 

X, C and L band synthetic aperture radar (SAR) imagery of sea ice obtained in the Beaufort Sea durin, 
October and November 1981 will be described . The relative merits of the three cbannels will be compared 
and discussc:d in the light of some important end user requirements. 

Som< preliminaty ..... IIS will be prescnt<d using stotistical information from • quantitative radar 
kDown as a ~to pRdict the .... fulness ot SAR pixel brilJ/>tDcsS to< i ..... interpretatioo. 

AN ANALYSIS OF RADAR SIGNATURE CHARACTERISTICS OF SEA ICE 
Marlin F. Price 

The ex.tension of Arctic drilling programmes outside the ice-free season requires reliable monitoring of the 
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behaviour 01 the ice system. Sincc Arctic areas are either in darkness or cloud-covered for much of me year, 
this information can best be acquired lhrough the use of microwave sensors, having automatic interpreta­
tico capabilities. 

To date, reflected microwave signatures of specific ice types have not been adequately defined. This 
paper presents a preliminary study of SLAR imagery and coincident aerial photography, obtained off the 
north coast of Alaska in 1980. to detennine radar signatures rypical of a wide range of ice types. 

The initial stage of the srudy involved the identification of distinct components (subsccnes) of the ice 
system within eac:b pbotograph: 796 subscenes were identified. Subsequently, physical characteristics 
from the aerial photographs. and radar signature characteristics were described for each subscene. using 
nominal and ordinaI scales . The major part of the study was a series of statistical analyses of these data. 
First . a group clustering procedure WAS used to develop a classification of ice typeS. based on physical 
characteristics. Twenty-four ice types were defined . FoUowlng a screening analysis , a discriminant 
analysis was used 10 detennine whether the twenty-four ice types could be distinguished in terms of radar 
signature characteristics. The results sbowed significant differences between the characteristics recorded 
for the wide range of ice types. 'These results were used in the fonnulation of a key to ice types, based on 
these cbaracteristics. 

A secondary pan of the study, using densitometric processing of SLAR images. showed that this 
technique could increase me information yield of such ima&es. However. IIWly variations in radar 
sipature characteristics could not be explained by changes in physical characteristics. and vice versa. 

Ftnal.Iy . recommendatioos are presented for further investigations of microwave signatures of sea ice. 
particularly relating to wgital data acquisition programmes. 

QUANTITATIVE RIDGE HEIGHT ESTIMATES FROM SAR 
D.R.Inks<erand R.T. Lowry 

Numerical sea-icc dynamics models require detailed, reliable information of me mechanical properties of 
the ice sheet being modelled, an estimate of the drag exerted on the ice by the upper and lower fluids. as well 
as the mass redisbibution IS a function of time. Since Synthetic Aperture Radar (SAR) is the only sensor 
currently able to provide timely lnformation. an effort has been made to develop techniques to extract 
quantitative infonnation on sea-ice ridges from high resolution (2 m) SAR data. 

1be apparent radar brightness of ridges was found to be unrelated to their hcighlS. however. apparent 
ridge width on the SAR was found to correlate with height as measured from shadow length on large·sc:ale 
photograpby. Although parameters sucb as ridge orientation complicate the issue. both first-year and 
multi-year ridges gave encouraging correlations. As a result. a set of 15 first-year ridges was studied in 
great detail using hci&bt profiles from photography, and digital SAR imagery. density sliced. While a 
point-by-point compuisoD is not very reliable. the statistical comparison is most encouraging. 

It appears that height distribution functions ofOOlh tint-year and multi-year ridges, viewed at a variety 
of depression~. can be successfully estimated using diSitaily analysed SAR imagery. The correlation 
betweal. apparent ridge width and height is dependent upon azimuth viewing geometry and depression 
ongIc. These ....... taD be described using' ..... istic radar scallering model I ... ridees. An IlIemjl< will 
DOW be made to implement the ridge height algorithm in an interactive ice images analysis system to yield a 
mass distribution and redistribution fuoction.as well as drag coefficients. 

Session IB DCP Networks/Stations Wed. 1300-1500 

ROLE OF SATElLITE REAL-TIME DATA IN WA11!R PROIECf MANAGEMENT 
Tbomas N. Keeler and Raul S. McQuivey 

A rcc:cody compleled GOES salelli<e-based ..... -time hydromet system allows engineen 01 !be u .S. 
Bureau of Reclamation to greatly enhanc::e irrigation aDd 600d control management . The system covers the 
upper Soake River Basin of Wyoming. Idaho. and Oregon - over 100.000 mi.l . 

Bureau of ReciamatiOD dams provide inigatiOD wa&er. ftood control and hydroelec::tric power. Project 
coordination and management are vital. The demand for inigation water. power. recreation. and energy 
development is such that aooe can be wasted. Available quantities must be estimated quickly and storage. 
flood. control. and power.Deeds balanced for optimum use . 
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Historic data gathering practices often result in substantial delays from the time data are collected until 
they are available for management decisions. Typically, data may be recovered from remote gauges on 
tributaries only once a month. Delays of 6 to 8 weeks to obtain runoff data after recovery from the field are 
not unusual. Real-time data are required for accurate forecasting and management. 

In the Fall of 1978, the Bureau of Reclamation issued a request for proposals (RFP) for the Boise­
Minidoka Hydromet System (BMHS). The purpose of the BMHS was to procure an initial satellite-based. 
real-time data system expandable to cover the entire upper Snake Basin plus several other regions of 
interest. The RFP called for initial installation of 68 stations (streamgauges, precipitation, snow, etc.) with 
expansion capability to 300. The satellite system is highly effective, with data recovery of95 to 99% when 
users operate their own receive site and the system is maintained properly. 

Field data collection for the Sutron system is controlled by Data Collection Platfonns (OCPS). Each 
OCP contains a microprocessor that is programmed to control data gathering encoding, and transmission. 
Each OCP will interface with up to 16 instruments. Transmission can be either at fixed times or at random 
times governed by a set of decision algorithms controlled by the user. 

The real-time system is capable of generating large volumes of infonnation. The present operational 
system will provide 120,000 + numbers per day. All incoming data are stored for a period of 10 days. In 
addition, real-time programs compute averages and other data for inclusion in a long-tenn archiving data 
base. 

Data from BMHS stations are brought from a central receive site in Boise, Idaho to a Digital Equipment 
VAX IIn80 minicomputer in the Boise Federal Center. The VAX is capable of handling all data as well as 
providing a general purpose processor for hydromel calculations and modelling (forecasting). 

Sutron provided system control and data retrieval through simple, sentence-like commands. Com­
mands may be combined to simplify repetitive activities or report generation. Commands are used to add 
stations, remove stations, and control data transfer. New stations can be brought on-line in five minutes or 
less. Hydromet mathematics and graphics are included as well as real-time alanns and automated transfer 
to other users. 

METEOR COMMUNICATIONS - CURRENT APPLICATIONS 
JohnF. Kerns 

Remote data acquisition systems currently in use in the United States that incorporate meteor burst 
communication techniques for near real-time, bi-directional communication are as follows: meteorologic­
al, satellite survey. wave-measuring, tide-measuring and long-range alpha-numerics for forest fire com­
munication. 

SNOTEL - A STATUS REPORT 
Manes Bancn, Donald Woodward and Robert Rallison 

Since 1979. the Soil Conservation Service, USDA, has collected snow and other meteorological data at 
475 remote sites in the Western States. 

The system designated SNOTEL transmits the data collected from remote locations to the master 
polling station through reflection of VHF signals by ionized metcor trails. 

Eighty-five to ninety per cent of the stations are responding within three hours after the morning 
all-station poll. Perfonnance problems continue to be related to lack of power, equipment failure, sensor 
problems and antenna orientation. The Soil Conservation Service is working on these problems. The data 
are increasingly being used by the Service and a wide range of cooperators. 

READAC - THE AlMOSPHERIC ENVIRONMENT SERVICE'S NEXT GENERATION AUTO­
MATIC WEATHER STATION 

D. Dockendorff 

In December 1980 the Atmospheric Environment Service established a contract with Bristol Aerospace 
Limited for the development of a new multi-purpose automatic weather observing and reporting station to 
replace existing stations that are rapidly becoming obsolete. and to better meet data acquisition needs. This 
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new generation autostation is based on the !emote Bnvironmental !?ata ~cquisition £oncept (READAC), 
which is described along with the present status of the development programme. 

ALBERTA ENVIRONMENT DCP HYDROLOGY NElWORK 
D. Graham and R. Grauman 

This paper will review the four4year programme experience by Alberta Environment of developing a large 
OCP (RTV) based hydrology data collection networlc . In particular, the various major decision criteria at 
different programme points will be reviewed including: network study results, procurement trials, 
installation procedures, sensors used, results, and hindsight evaluation of results to date and their impact on 
future plans. 

LAND BASED AUTOMATIC WEATHER STATION 
W.C. Thompsoo 

Petro-Canada installed three automatic weather stations on islands off the LabradorCoast to obtain weather 
data to assist with engineering planning and design of offshore structures. The stations operate through the 
GOPS satellite . 'The data are transmitted to Calgary over weather service circuits where they are decoded 
and made available 10 the AES for forecast purposes . Some of the problems associated with slation 
operation and maintenance, data recovery and data exchange are outlined. 

"REsEAU DE TELIiMETRIE PAR SATELLITE": ACQUISITION EN TEMPS REEL DES DON­
NEES HYDROMETEOROLOGIQUES AU QUEBEC 

Claude Pesanl 

L'eX¢rience Qutbecol5e en IElb~trie ~buta en 1911. l'acquisition d'un mini ordinaleur~;e exclu­
sivement 11 I, collecte des donnees hydromttEorologiques nous a permis d'inttgrer la telemetrie au 
programme d'inventaire des ressowces eau et climat sur Ie territoire du nouveau Quebec. 

Ce syst~me d'acquisition des donnees en temps reel est devenue un outil de gestion des reseaux des 
stations hydrometEorologiques implani«:s en region nordique. 

L'auteur b'aite entre autres des objcctifs. du mode de fooctionnement , du traitement informarique des 
donn6esen temps r6el. de la performanceet des perspectives d'eKpansion decc re.seau . 

SessionlC LarKe-ScaIe Circulation W N . 1300- I 500 

THE BAFFIN ISLAND PARADOX 
lohnL. Knox 

We have recently completed a study of the spatial and temporal distribution of blocking in the Northern 
Hemisphere. for the 33-year period, 1946 to 1978. inclusive. In order to identify blocking episodes by 
machine processing methods, a technique was developed that relates blocking to the corresponding 
positive anomaly of 5-day mean 500-mb height. Anomalies meeting the: criteria are called "blocking 
signatures". 

Ybe seasonal frequency of occurrence of these signatures is presented both by longitude and by area. 
The results are in good agreement with published results for the oceans, but they also reveal a high 
frequency of blocking signatures over the northeastern Canadian Archipelago. This result, ''The Baffin 
Island Paradox", is so4called because the frequency maximum coincides with the location on the mean 
SOO-mb -ab. 

From eumination of a set of case studies the paradox is rationalized . Moreover, it is found that by 
Fourier analysis of 7 winters of SOO-mb data around 6CtN. a Baffin blocking episode is usually dominated 
by a retrograding wavenumber I harmonic substantially west of its nonnal position. 

The interannual variability of blocking over the northeast Canadian Archipelago during the past decade 
will be examined and related to the behaviour of the climate over North America. 
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THE EFFECTS OF LA 1TI1JDINAL ASYMMETRIES ON BAROCUNIC INSTABILITY 
Cbarlcs A. Lin 

Baroc:linic instability of zonal flows with different latitudinal structures is examined. using a linear, 
quasi·JCOStrOphic two-level a-plane model. 1be flows have different amounts of stew, with mpeel to the 
channel centre, at different verucaJ levels. 1be results are interpreted in tenns of the instability of the 

baroclinic oompo ... ts of !he zooal flows. Because of !he present< of latitudinal asynunetties •• spectrum 
of meridional modes, consisting of the gravest mode between equator and pole and its humonics. is 
gener>ted in !he perturbation . In general. the meridional spe<:ln1m has two peaks: a primary peak al!he 
planetary scale, and a secondary peak near the raWus of deformation. The former is the scale of the basic 
flow. and is prescot as an explicit scale. The latter scale is the natural response scale of a perturbed simple 
baroclinic zonal flow . As neutral stability is approached, the radius of defonnation becomes ~ 
important . j,e. there is a tendency for more small-scale structure near neutral stability. The perturbation 
zonal scale is close to the radius of defonnation. The eddy amplitudes and momentum fluxes are also 
examined. The case that best applies to the atmosphere is discussed. 

ASPECTS OF THE STRATOSPHERIC CIRCULATION REVEALED BY NMC UPPER A TMOS­
PHERE ANALYSES 

Kevin Hamilton 

The National Meteorological Center (NMC) produced weekly objective analyses of the temperature and 
geopotenlial in !he Northern Heralsphere al S. 2. I and 0.4 mb from July 197610 April 1980. The analyses 
were based on both satellite (radiometer) and rocketsonde data and are believed to be significantly better in 
quality than the more recent NMC upper atmosphere analyses that are based on Ulelli&e data alone (Gelman 
et aI .• 1981). In the: present study this upper stratospheric data was combined with the NMC daily ana1yses 
at 100. 70. SO. JOand 10 rob. A moothIy mean stntospheric tIimalology was Ihencoostru<U:d from Ihese 
lD&lyses. Meridional sections of the zonal mean values of Ihe temperature . geostrophic zonal wind and the 
eddy beat aDd momentum transports uscx:iatcd wicb the geostrophic component of the wind were 
produced. The results confirm the conventional views concerning some aspects of the stratospheric 
circulation. For example, the eddy ttansports in summer are dramatically reduced from those in winter. 
There were also some mildly surprising findings, however. In particular, there seems to be fairly strong 

eddy heat and momentum fluxes associated with zonal wavenumbers 3, 4 and 5 in winter. It was also 
interesting to find that the polar nigbtjet in each of the four winters was much stronger in December than in 
January and IhaI the December zonal mean zonal winds can reach almost 100m 5- 1 below the stralopause. 

SOME FEATURES OF SIMPLE MODELS OF THE STRATOSPHERIC QUASI-BIENNIAL 
OSCILLATION 

Kevin Hamilton 

The HoltoD-Lindzen (UL) model of the interaction of equatorial waves with the zonally averaged flow 
appears to provide a convincinl explanation of the quasi-biennial oscillation (QBO) of the mean zonal 
wiDds in the tropical stratosphere. The BCtual numerical model that Ill. used in their original paper was 
grady simplified in a ownber of respects. bowever. In particular. their model domain exteoded only from 
17 10 3S km and !hey impooed • oo-.up bouadary conditio. 00 !he mean zooal winds at !heir lower 
bowIdary. In!be...-study. DUJJlI>ttof calculatiOD$ wete performed wilhsomewbal .... sophisticated 
vmioDs of the HI... model. ODe set of calcuJatioDs was carried oul wilh a model extending from the 
"""",,"we 10 70 km. II was found that !he simulated QBO in this model bad • very realistic vertical 
structure Ibrougboul the stratosphere when realistic thmnaI (radiative) damping of the waves was 
included. This suggests that oeitber mechanicaJ damping nor photochemical acceleration of IIle !henna) 

dampina of equatorial waves is important in the dynamics of tbe tropical stratosphere. 
A second set of calculations was performed with explicit inclusion of thermal excitation ofllle waves in 

a region of the model domain corresponding to the lower troposphere . The results of these calculations 
wae compared with those from a model that employed HL', n~slip boundary condition at the ttopopause 
level. The simulated stratospheric mean Bow evolution was quite similar in the two models as long as a 
realistic profile of mean Bow dissipation was included. Thus the present calculations tend to support the 
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validity of HI.. 's lower boundary condition and suggest that mechanistic QBO models need only explicitly 
include the sttatosphere. 

EQUATIONS IN PRESSURE COORDINATES FOR TIlE - NON·FLA 1'" EARTII 
GJ. Boer 

11te meteorological equations of motion attain thelr simplest form when pressure is used as the vertical 
coordinate. This apparent simplicity is offset. bowever. by the fact that the lower boundary is not a 
coonIinare surface but a function of both position and time (p, - p, (~ , <1> , r)). 

lbis complication of the lower boundary condition has lead to widespread use of the sigma vertical 
coordinate a - plpl' for which upper and lower boundaries are coordinate surfaces. The resultinl 
equations are more complex, however. and coordinate surfaces are not horizontal . The simplicity of lhe 
equations in pressure coordinates often leads to the "flat-earth" approximation whereby the complexity of 
the lower boundary cooditioo is ignor<d and the boundary cooditioos applied for p, = Po, • constant. 

A formalism is presented that allows analytic and diagnostic developments in pressure coordinates in a 
manner that is straightforward and exact. The use of the fonnalism is demonstrated by a number of 
examples from analytic and diagnostic studies of the atmosphere in which hitherto neglected terms arise in 
the equations. 

A SYNOPTIC STUDY OF TIlE CANADIAN GENERAL CIRCULATION MODEL 
Steven Lambert 

A.ynop6c study of the Canadian General Circulation Model was wtdertaken by examining the daily SQ(). 

and 100000mb fields produced by an annual cycle simulation. The model's synoptic features. e.g. storm 
tracts . cast coast storm development and blocking. are examined and compared with observations. 

SOME PRELIMINARY RESULTS ON TIlE EFFECTS OF A GRAVITY WAVE DRAG PARA· 
METERlZATION ON SIMULATIONS OF TIlE ATMOSPHERIC CIRCULATION 

N.A. McFarlane 

A very simple parameterization of the sub-grid scale vertical momentum ftux due to vertically propagating 
gravity waves has been introduced into the AES Sloba1 circulation model . 1be parameterization assumes 
that nrtically propagating gravity waves are generated owing to ftow over mountainous telT'lin when the 
lower abDosphere is statically stable. The horizontal scales of these waves are shorter than those resolvable 
in the model but Jong enough so that they are approximately hydrostatic. 

Two-dimensional steady-state linear theory is used to determine: the vertical momentum flux at a point 
due lQ these waves as a functioo of the (model-de<cnnined) Brunt·ViisiUi fr<qucncy and horizoataIlIow 
fields. A highly simplified representation of the sub-grid scale topography is used for this purpose. It is 
assumed that most of the momentum flux divergence occurs in a vertically nan'Ow region near the level 
wbere wave-breaking occurs . 

Some preliminary results from a January simulation using this parameterization will be presented and 
compared with a simulation for the same time period bul withoul the gravity-wave drag parameterization. 
Areu of possible improvement will also be discussed . 

JANUARY AND JULY SIMULATIONS BY A TWO·LEVEL SPECTRAL GCM WITH MINT'L­
ARAKAWA PHYSICS 

Neil Sargent 

Investigation shows the mean sea-level pressure in the two-level spectral model with Mintz-Arakawa 
physics to be particuJuly sensitive to the extrapolation oftbe wind 10 the surface from the two modcllevels. 
With a carefuUy chosen exttapolation the model gives re&SOClably ,ood January and July simulations. Some 
result. and examples ... presetll<d and discussed. 
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Session2A Regional Sea·lce Conditions Wed. 1530-1715 

THE SPACING OF ICE BANDS AHEAD OF A WIND-BLOWN ICE FIELD 
Paul H. LeBlond 

Alcemating bands of ice and free waler are observed at the edge of an ice field (in the Bering Sea, on the 
Labradorcoast ... ) when the wind blows seaward over the latter. The spacing of these bands is investigated 
by bringing in surface wave generation in the ice-free gaps, as well as internal wave production at the 
ice-water transition because of a possible discontinuity in drag coefficient. 

A NORTHERN LABRADOR POLYNYA 
John P. Newell 

Analysis of satellite imagery for 1981 indicated that a semi-pennancnt polyn)'a existed in the area east of 
the Tomgat Mountains, Labrador. The relationship between the existence of this polyoya and meteorolo­
gical and oceanographic factors is examined and a number of possible mechanisms for its fonnation are 
proposed. In addition the importance oflhis feature to biological activity in the area, the climate of northem 
Labrador and exploration for offshore oil are elaborated upon. 

HI~R1CAL ICE COYER ANALYSIS OF NORTHWESTERN BAFFIN BAY 
JobnD. Miller 

A study of the historical (1959-1972) ice cover of Baffin Bay and Lancaster Sound was undertaken using 
the digital data archive compiled by the Atmospheric Environment Service. These data were analysed to 
detennine the probabilistic attributes of the ice cover on a site by site. week by week basis. 

Data products include the variation in ice types, concentrations and floe sizes for all sites over the 
summer season. The probabilistic fonnat facilitates the retention of the total time variability of the data, at 
the same time permining simple mathematical formulation for alternative applications. Derived products 
include the development of synthetic ice cover distributions allowing the simulation of "good". "median" 
and "bad" ice seasons. 

EARLY WINTER ICE MOTION IN HUDSON BAY 
W.E. Markham 

A drifting buoy placed in Hudson Bay for meteorological reporting purposes during the summer continued 
reporting well after freeze·up. The path of its motion during December and January is analysed in relation 
to meteorological conditions and some conclusions are drawn as to the resulting ice defonnation. 

FLUCTUATIONS IN SEA-ICE CONDITIONS IN THE QUEEN ELIZABETH ISLANDS 
B. All. D.A. Fisberand R.M. Koerner 

Deep ke cores taken from Devon Island lee Cap and Agassiz Ice Cap yield climate·related records in the 
fonn of oxygen isotope ratios (annual temperature) and melt·layering (summer temperature). There is a 
good correlation between melt layer percentage from Devon Island Icc Cap and summer sea·ice conditions 
in the Queen Elizabeth Islands. Individual seasons of extreme sca·ice conditions during the period of record 
are examined. These are then seen in the context of the melt layer record for the past 1000 years and a 
projection of this record for the next SO years. The relationship of summer temperature to annual 
temperature is discussed. Estimates are made of the magnitude of past and future fluctuations of sea·ice 
conditions in the Queen Elizabeth Islands and the impact of such ftuctualions. 
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Sesslon2B DCPSensors Wed. 1530- 1715 

SENSOR REPAIR AND OVERHAUL. AN OVERVIEW OF SELECTED HYDROMETEOROLO­
GlCAL SENSOR PROBLEM AREAS 

R. Grauman 

1be paper will examine problems associated with the life cycle operation of various scnsot'S. In particular. 
the (ollowing groups of sensors will be reviewed: anemometers, air temperature. relative humidity. 
rainfall, precipitation, water level, snow pillows and atmospheric pressure. Various sensors will be 
reviewed in dewl and examples presented of typical problem areas . Suggestions for improved sensor life 
cycle results will be made. 

TIlE PROBlEMS ASSOCIATED WITH THE INSTAllATION OF INSTRUMENTS THAT USE 
SATEllITE DATA COllECTION PlATFORMS 

I . Whiting 

The Saskatchewan Research Council began installing Data Collection Platfoons (DCP's) in 1979. These 
stations measured hydrometeorological paramcten. In the: field trials. problems were found with electronic 
interference between sensors . Later as more siles were operated. studies were conducted to ensure that 
enough data checks were made by the field crews for the best use of achieved data. 

In 1981, the DCP system was expanded to include air and water quality sensors for total radiation 
(alpha. beta and gamma) , PH. conductivicy and dissolved oxygen. 

New sensors have also been designed at SRC to fill the need of external clients. and have included water 
level and precipitation sensors designed for -4(f'C operation . 

WATER LEVEL ENCODERS: A RELIABLE, COST·EFFECTIVE CANADIAN ALTERNATIVE 
TO TIlE MEMOMARK 

R. Grauman 

The paper will present the results of a new Optical Shaft Encoder (OSE) development programme. An 
analysis will be presented of the various operational problems associated with Memomarks and the 
elimination of the problems through the use of the aSE designed by Wellsdale. The encoder will be 
described in detail and test results will be presented . Specifications forthe encoder were jointly developed 
by WeUsdaie and Water Survey of Conada. 

SHIPBOARD AUTOMATIC WEATHER STATION (SAWS) 
W .C . Thompsoo and R .C. Atltins 

During 1981. Petro-Canada contracted Micrologic: Ud of Calgary to design and build an automatic: weather 
station (SAWS) for shipboard use. The station was composed of a microcomputer, OOFS transmitter and 
antenna, meceoroIogicai and oceanogn.phtc: sensors, and a unit to interface with the ship's navigation 
system. The unil was designed to monitor wind speed and direction; atmospheric pressure; airtemperature; 
relative humidity; ship's speed, heading and position; ocean currenls and sea·surface temperature. 
Provision was made for hand entry of other elements so that synoptic: marine observations c:ould be 
t:ransmittcd in ac:cordance with international standards. The system had shon-term storage capabilities 10 

facilitate quality control and data archival. 

DRlfTlNG BUOYS 
W.C. Thompson and I .R . Buckley 

Petro-Canada deployed two drifting buoys on Saglek Bank on the northem Labrador Coast on October 8. 
1981 . The buoys wen: equipped with atmospheric pressuR: and sea-surface temperature sensors . Data were 

transmitted from Service Argos back to Calgary via the Globa1 Transatlantic System and weather service 
communications. The location data gave useful information on the structure of the Labrador currenl and 
water exchange throuah che saddles. The pressure data were assessed for their utility in improving the 
quality of surface analyses for fo=asting purpoocs . 
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UGHTNING DETECTION, OCP'S AND A COST-EFFECTIVE SENSOR 
R. Grauman and L. Byerley 

The paper will present the results of ajoinl industrial development programme conducted during 1981 The 
aim was to develop a OCP-based lightning detection sensor with a selectable ranee of 5 or 30 kin. The 
sensor is designed to augment the more sophisticated UP units having 200-krn ranges. A prototype is 
cunentJy under evaluarion by the Atmospheric Environment Service. Various uses to forestty. utility I oil 
company and other &f'OUPS will be discussed . 

LE PROJEf BOA II 
M. Gagnon, R. Noel et C. Marche 

Les caractE:ristiques thtoriques d'une bou6e oceanograptUque aulonome de type spar ".esentement en 
construction par uoe fume Rimouskoisc (J . L. Electron) scront prtsenttes ct discut6es. 

Une conception originate permet d'allier les avantages des books a aneragc libre avec ceux l ancrage 
f~. Un bon coefficient d'amortissement vertical et un fon moment de rappel pennettent lla bou6e 
principale de ~sister ~uatement aux roulis et au pilonnagc de I. houle. Ce type de bouee est con~uc pour 
la transmission. I'coregistrement et Ie traitement en temps rkl des ~tres oceanographaqucs et 
~riques dans des conditions environnementales difficiles. 

SesslonlC Boundary-Layer and Mesoscale Wed. 1530-1715 
ModeUing 

PASSIVE SCALAR CONVECTION BY A PRESCRIBED RANDOM VELOCITY REID 
William Ferrie 

Passive scalar convection by a prescribed random velocity field is n:prescnted in terms of integral 
equations. Primitive perturbation expansions are constructed by iterating these integral equation repre~ 
scntations as in Kraichnan (1977). First and second iterations of elemental functions within these 
expansions are assumed quadratically integrable with n:spect to space and time, that is, they are assumed 10 
beloog to the space L,.. [jne~renonnalized perturbation expansions are consttucted, corresponding to these 
primitive perturbation expansions, which converge almost everywhere. 1be direct inceraction approxima~ 
tion and the Lagrangian history direct interaction approximation are the simplest truncations of the 
appropriate line-renormalized perturbation expansions. 

A TIlREE-DlMENSIONAL SECOND-ORDER CLOSURE MODEL FOR THE S11JDY OF TIlE 
PLANETARY BOUNDARY LAYER 

SaodorCsanady 

A 3·0 mesoscale boundary-layer model has been developed using a higher order closure technique to 
numerically study parameterization possibilities as well as study the sbUcture and 24-h evolution of the 
planetary boundary layer. 1be model uses eight coupled differential equations among which four explicitly 
deal with the time-development of second-order moments. These higher order rate equations are systemati­
cally simplified in their diffusion and tendency terms using their departure from isotropy for ordering 
criterion. This type of simplification was tirsc investigated by Mellor (1913) , who showed dw little 
predicitive accuracy was lost, but considerable computational saving n:sulted from it . 

The model uses 37,000 grid points spaced 127 km apart horizontally, and logarithmically spaced 
vertically with an average 2S-m separation up to 2-km height . Centred space differencing is used except 
adjacent to boundaries, where one-sided derivatives are used to prevent reflection. Time integration is done 
by the implicit Laasoneo method with I-min time step. Unfortunately some numerical instability still 
devekJped that was suppres.sed by using Shumann 's 9-point fitter in horizontal directions at each time seep. 

Initial conditions for U, V, T and q were derived via a Cressman-type objective Ulalysis from real-time 
data, where linear interpolation was applied to fill the vertical levels. Initial values for e "" 1h U/U/, A~ ql and 
§q we~ uniformly set to I except at the lower and upper boundaries where similarity theory and ad hoc data 
were used,like eH • a;. "" o. 
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Different length-scale formulations were tried, including a differential equation by Mellor with various 
effects on the simulation accuracy. The best result followed from using separate length scales for thennally 
stable and unstable sU'ltifications bUI overriding it with the minimum length scale. 

The model sUC<:eSsfully simulated the nocrumal jet and the distribution and development of turbulence 
quantities, with particularly good results in the decomposition of turbulent kinetic energy budget into 
diffusion, buoyant production and pressure transport balanced by dissipation . 

One other result is the re-cvaJuation of universal functions A and B from model computations that 
resulted in new numerical values for A and B and the verification of their baroclinicity dependence, which 
will be presented in a separate paper. 

BAROlROPIC INSTABILITY IN A GRA VIT A TIONALL Y UNSTABLE ENVIRONMENT 
G.W. KentMoort 

Recent field studies and numerical models have revealed mesoscale structure associated with synoptic­
scale events. In particular, the field wort of Hobbs and Browning on cold fronts has indicated that 
precipitation aJong the front is organized into regularly spaced cores. Orlanski has observed similar 
structure in a numerical model of a cold frone. 

In an attempt to explore the spacing of the cores , a linear stability analysis was perfonncd on a 
simplibed frontal model. Results indicate a preferred length scale at which instabilities develop. This is a 
result of a coupling between the barotropic and gravitational instabilities. 

BOUNDARY-LAYER FLOW OVER LOW HILLS: COMPARISON OF MODEL RESULTS AND 
WIND-TIlNNEL DATA 

John L. Walmsley 

A review will be presented of four versions of a computer model for neuU'llIy-stratified boundary-layer 
flow over low hills , Based on the Jackson and Hunt (1975) two-dimensional cheol}', a model was adapted 
for chrec:-4imensions and simplified by Mason and Sykes (1979). It was subsequcnUy Itferred to as 
MS3DflIII by Walmsley. Salmon and Taylor(1982) who described a modification (MS3DJHI2) tha. led •• 
improved results near and above the top of the model's inner layer. Preliminary tests using a less accurate 
but more computationally efficient approximation to this modification (MS3DJHll.S) were encouraging. 
Further model refinements (MS3DIHI3) by Taylor (1982) eliminated problems associated with the velocity 
scaling. 

In order 10 evaluate the MS3DJH model versions. they will be applied to ideal two-dimensional terrain 
and the results will be compared with wind~tunnel data and with finite-difference model simulations. 

MODELLING AND VALIDATION OF TIlE DAYTIME MIXED LAYER DEP1lI AT TWO 
COASTAL SITES 

D.G. Steyn and T.R. Oke 

A mathematical model of the mixed layer depth based on the tbennodynamic analysis ofTennekes (1973) 
is generalized to include the effects of advection and subsidence. The effects of advection on the mixed 
layer depth have been modelled by setting the model equations in a Lagrangian frame , performing an 
approJtimate first integral in order to derive the spatial dependence of the model variables, and using these 
spatial forms to give a set of Eulerian equations. The effects of subsidence have been modelled by imposing 
a subsidence velocity on the top of the mixed layer as well as allowing subsidence-induced warming above 
thIllarer. 

1be model thus derived consists of a system of non-linear differential equations that may be numerical­
ly solved to elucidate the temporal behaviour of the mixed layer depth. The boundary conditions necessary 
for such a solution are drawn from field studies at two coastal sites; one with a relatively simple coastline 
and essentially lIat land under agricuftwal use, and the other with a considerably more compJex coastline, 
rolling relief and mixed land use (agricultural, putland and urban). The atmospheric variablesdetcnnined 
at these sites include turbulent sensible heat flux, wind speed and direction, inversion intensity, subsidence 
parameter. and mixed layer depth. The modelled evolution of the mixed layer depth is in both cases in very 
good agreement with the measured depth. 
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11te sensitivity oime model to all the input variables is investigated by examining the dependence of the 
maximum mixed layer depth on each of these variables in an artificial data set. The sensitivity is shown to 
be variable and noo-Hnear for all input variables . 

Special Session Today and Tomorrow 

METEOROlOOY IN CANADA 
J.P. Bruce 

OCEANOORAPHY IN CANADA 
G.N.Ewing 

NSERC - MElEOROlOOY AND OCEANOORAPIIY 
Gilles Julien 

Sesslon3A Sea·lce Modelling 

Thun;. 0800-0945 

Thurs. 1015-1200 

llIE ATMOSPHERIC ENVIRONMENT SERVICE REGIONAL ICE MODEL (RIM) fOR OPER­
A TIONAl APPLICATIONS 

V.R. NeraJla . R.O. Jessup. S. Venkatesh and E.C. JlUVis 

This paper describes the development and simulations of a regional scale sea-ice dynamics model (RIM) 
for obtaining short-range. real-time or near real-time predictions of ice conditions for operational use. This 
model is an adaptation of the seasonal sea-ice dynamic-thermodynamic model developed at CRREL (Cold 
Regions Resell'tb and Engineering Laboratory). It consists of (I) a momentum equation that includes 
air-to-ice stress. water-to-ice stress, Coriolis force, pressure gradient force due to tilt of the sea surface and 
internal ice stress. (2) a constitutive law that relates ice stress to strain rate and ice strength and (3) 
continuity equations for ice thickness and concentration. For treating mternal ice stress, the model uses a 
plastic viscous constitutive law with the plastic strength dependent on iCe thickness and concentration. A 
finite-difference numerical procedure is used for solving the equations. 

The RIM is applied over the Beaufort Sea area using a 22 x 22 grid amy with a grid distance of 42.3 kIn 
and a time step of 3 h. Model simulations out to 48 h are performed and the simulated drifts compared Wlm 

buoy motion data collected during the period November/December, 1979. 1be comparisons show the 
simulated drifts to be in reasonable agreement with observed buoy mOlions. A number of sensitivity and 
model sophistication tests are planned to further validate the model before implementatlon for routine 
operational use . 

NUMERICAL ICE PREDICTION AT ICE fORECASTING CENTRAL 
J.C. falkiagtwn 

lee Central has been involved in developing numerical icc prediction models for operational use during the 
past two years . This papeT describes the real-time forecasting problem faced by Ice Central and how 
numerical models are used as guM1ance . Operation of the NeraJla model . which is cwrendy in use, as well 
as a modified Hibier model, which is being experimented with. is described. Emphasis is placed on the 
problems faced when operating these models in a real-time environment. and on various solutions to these 
problem • . 

Also described in this paper is a digital ice information system currently being developed under 
contract. This system is designed to store graphical ice infonnation and allow output of mis information 
both graphically and digitally. This will help overcome a major problem in icc modelling. me input to the 
model of initial ice conditions. 
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AN INTEGRATED ICE DYNAMICS MODEL FOR THE CANADIAN ARCTIC 
E. Leavitt, T. Wong and E. Krakowski 

Working in a joint programme with the Government of Canada and Dome Petroleum Limited, INTERA 
developed a Fine Scale Ice Mechanics Model (FSM). The Atmospheric Environment Service (AES) 
concumntlydeveloped a Regional Scale Icc Dynamics Model (RIM). Theobjective oflhe programme was 
to develop a model that would provide accurate forecasts of ice velocities and ice defonnation at specific 
sites with high resolution. The FSM component was to provide the actual site-specific forecasts. and the 
RIM, to provide a ~gional forecast as we1l as boundary conditions for the FSM. 

The FSM solves the momentum·balance equations for sea ice using a finite-element technique and the 
ice cover is characterized using a four-category thickness distribution model. 1be RIM solves the 
momentum balance using a finite-difference technique and the ice cover is characteriz.ed using a two­
category thickness distribution . 

Results of the combined FSMlRIM hindcasts using data collected in the Beaufort Sea by Dome and 
AES will be presented. The advantages and disadvantages of the combined approach will be discussed. 

AN OPERATIONAL ICE PACK PREDICTION MODEL AND SYSTEM 
R. Sinclair and J. Clodman 

A comprehensive, computerized ice-prediction system that contains, as a central feature , an ice model with 
certain novel aspects has been developed by the MEP Company for inscallation at the Canadian Ice 
Forecasting Central . 

The MEP ice model uses a time-dependent ice-momentum equation containing air and water-stress 
tenns, the Coriolis force, and internal and external ice-resistance forces . The resultant ice-velocity fiekls 
drive the ice-compactness equation utilizing advanced numerical procedures . In addition to predicting 
ice<ompactness fields the model has the capability of providing indications of regions of ice-grounding. 
ridging, and lead formation . 

The ice-predictton-system. as a whole. has one or more ice models resident at the CMC computer. 
These models access predicted and analysed winds from CMC output. Other major components of the 
system are located at lee Central . These modules pennit ice-data input . interactive control of analysed and 
forecast fields. and selectton of graphical and digital outputs . 

The system can be operated at two levels. The first level allows routine operational ice forecasting in 
which a pre-selected model(s) will operate over specified regions at scheduled times based on previously 
input ice data and provide regular ice forecasts and analyses . 

The second of the two levels permits a much wider ftexibility and capability for Research and 
[)evelopmenc, special forecasts . model tests and model comparisons. Under this mode , variation in grid 
area. model selections. nature and orientation of outputs, etc . is pennined. Also, analysed and forecast 
wind and ice fields can be modified for use in re-initialization of the forecast procedure. Verification and 
comparison data can be obtained for model tuning. model comparison and model upgrading. 

RECENT RESULTS FROM THE LABRADOR SEA-ICE MODEL 
J.S. Foley and T .E. Keliher 

Previous simulations with this model have been carried out for large-scale data (Kehher et al.. 1981 ; 
Denner and Keliher. 1981). The agreement with the analysed ice data has been generally reasonable, but a 
number of deficiencies were identified . One of these was a lack of input data of sufficient detail so that it 
was not clear whether the lack of agreement was due to the model or the Quality of the input. There is one 
period in February 1917 when a field programme in the Labrador Sea attempted locolleet an integrated data 
set of wind. current . and ice parameters on a scale of 10 to 20 kin. This programme: was calLed the 
SHIP-IN-THE-ICE programme and is summarized in t..edrew et aI. (1977). The winds were collected at the 
ship. and the ship's poSition was detennined from both standard and satellite navigation techniques. giving 
its drift. In addition. the relative positions of radar reftectors on the tee and selected icebergs were 
measured. Current profiles, relative to the drifting ship, were taken to 100 m. Some radiation measure · 
ments were also collected that are relevant to the modelling of ice growth . 
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The results of these simulations will be presented for both the large-scale and small-scale data described 
above. The large-scale data are detennined from surface weather charts for the winds. the ice analyses 
charts for the ice data. and a revised climatological current data set. This will be the first simulation using 
this new current data set. In addition, some results of the modelling of ice growth will be presented. 
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A ONE-DIMENSIONAL MODEL OF SEA-ICE 1lIERMODYNAMICS 
R. Gabison and B. DeLorenzis 

A one-dimensional sea-ice thermodynamics model applicable to the HP-lOOO minicomputer and designed 
to predict hourly changes in sea-ice thickness and the onset of freeze-up and breakup is presented in this 
paper. 

The model incorporates a derivation of the oceanic mixed-layer in tenos of water density stratification 
and wind-stress induced mixing. Sea-ice surface temperatures are derived by the application of a thenoal 
energy balance at the sea-ice surface . To account for both the penetration of the solar radiation in the ice and 
the surface albedo, the solar radiation is decreased by empirically detennined amounts. 

Water density is initialized in the oceanic mixed-layer by the application of a third-<n'der regression 
using monthly average values of temperatures and salinities. 

The response of the model to various meteorological and oceanic conditions is studied. Hourly growth 
and melting rates of sea ice are expressed in teons of varying sea-ice thickness, ice, salinity, depth of the 
snow covering sea ice, intensity of the solar radiation, surface wind speed, temperature and humidity in the 
lower annospheric constant-flux layer. 

Results from the application of the model indicate that it responds reasonably well to varying synoptic 
and oceanic conditions and that it realistically simulates the growth and the melting rates of sea ice. 

Session3B Weather Forecasting Thurs. 1015-1200 

AUTOMATED FORECASTS OF MAXIMUM AND MINIMUM TEMPERATURES FOR CANA­
DIAN STATIONS 

N. Brunet, R. Robinson and N. Yacowar 

Automated forecasts of maximum and minimum temperatures for the next five days have been issued by the 
Canadian Meteorological Centre for more than a decade, based on regression equations applied to output 
from atmospheric models. 

New equations have been developed using a larger and more comprehensive data set. Further output 
should better renect the expected state of the atmosphere below 8S0 mb and overcome some of the 
deficiences in the current model. 

Preliminary tests under operational conditions have shown that a tendency to predict too high a 
frequency of extreme values has partially destroyed the improvement in root-mean-square error that was 
expected, ~d an attempt is now being made to find a "deflation factor" that will both preserve sufficient 
sharpness in the forecasts and also improve their accuracy. 

AUTOMATED PREDICTION OF SURFACE WIND USING THE PERFECT PROG TECHNIQUE 
A. Maarouf 

A numerical-statistical method for objectively producing forecasts of surface wind has been developed at 
the Meteorological Services Research Branch. The method uses Perfect Prog. a technique that detennines a 
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statistical relationship between the predictand (surface wind) and observed variables andlor variables 
derived from actual observations. 'These variables are screened from a large number of potential predictors 
usmg a forward stepwise screening regression procedure . A IO-year data·base was used as the dependent 
sample . Separate equations for the 14 and v wind components and wind speed s were derived for selected 
stations across Canada for each of the four seasons. Wind forecasts were obtained from an independent data 
set consisting of 2 yurs of CMC spectral model OOIp<lI for projcclions of 12. 24lU1d 36 h. The verificatioo 
statistics indicate chat Perfect Prog produces better forecasts than persistence and climatology. 1be 
usefulness of this tectuUque as a forecasting tool is discussed. 

MOS FORECASTS Of SURFACE WIND SPEED AND DlREcnON AT CANADIAN STA­
TIONS 

W.R. Burrows 

The Meteorological Services Research Branch has begun development of Model Output Statistics equa­
tions for Canadian stations based on the output of the Canadian operational spectral model. Surface wind 
has been chosen as the first element for equation development, based on stated operational priorities. 

The development data set consists of 2 years of spectral model output at J2·h intervals to 36 h. 
Predictors were pre-screened for expected physical relationship to the wind predictands and derived 
predictors were added 10 the basic set to attempt to catch known low· level physical innuences on the wind. 
Separate equations were derived for each of II stations for valid times of 00 and 12Z. No seasonal 
stratification was done. 'The predictand is 3-h averages of u component, v component and speed s, centred 
on the valid time . A unique feature of the method is that u and v wind components can be oriented to lie 
along the vaHey and across the valley, respectively, at stations where valley effects are important. Forward 
stepwise (Efroymson) screening regression was used. 

Tests on the dependent sample show that reductions of variance range from 55 to 75% for the 12-h 
forecasts. to 40 to 55% for the J6..h forecasts. Stations m mountainous areas produce the lowest 
percentales of explained variance, while stations in Atlantic Region produce the highest percentage of 
explained variance. These percentages are comparable to those obtained in the U.S . MOS System. 
Characteristics of the equations will be shown along with results of lests on independent data. 

POsmON AND CENTRAL PRESSURE ERRORS OF LOW PRESSURE CENTRES ON MANU­
AL AND MACHINE PROGS 

LB. Findleton 

In 1978 the Canadian Meteorological Centre began collecting data on both the displacement errors and 
central pressure erron of stann centres forecast over the North American operating area. These data have 
been organized into a database of stonn system hislories that is being used 10 evaluate the quality and 
reliability of forecasts of stonn system development issued by the Canadian Meteorological Centre. In 
addition to providing a measure of current state of the art in synoptic-scale forecasting, comparative 
analysis of subjectively and objectively produced forecasts sheds some light on the contribution of human 
input to the forecast production process. 

AunJMN CYCLONIC STORMS OVER SOUlllERN ONTARIO 
T .O. Low. R .E. Slew ... lUId 0 .0 . KaIanda 

Under the auspices of the Rainsat programme of the Atmospheric Environment Service, a series of cyclonic 
storms over southern Ontario was studied in November 1981 . Measurements were obtained from a 5-cm 
wavelength radar. visible and IR satellite imagery. and 35 sequentially-released rawinsondes. The 
simultaneous measurements were directed towards understanding the mesoscale structure of and precipita· 
tion processes occurring within autumn stonns in order to improve satellitclradar techniques for short-tenn 
precipitation forecasting. 

Initial analysis has shown isothennal or near·isothennal layers near OOC due to melting to be quite 
common. Much of the precipitation (at rates:'6 10 nun h - ' ) was associated with banded structures. Areas of 
cloudmess were found to far exceed areas of precipitation. Comparisons between the structure of these 
storms and those of mid-latitude cyclonic stonns elsewhere will be discussed. 
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ON THE ECONOMIC VALUE OF TWO DECADES OF WINTER·TIME TEMPERATURE 
FORECASTS FOR TORONTO 

A. Stuart 

The economic value of weather information is dependent upon many parameters, but two of the most 
important are forecast accuracy and user sensitivity. For temperature forecasts, user sensitivity is charac­
terized by cemiR cost-loss matrices; several such matrices are developed 10 simulate the .sensitivity of 
various users, and optimum strategies for such users are obtained. These are then apphed in an ex post 
analysis of 24-h forecasts of maximum temperature for Toronto. Changes in economic value (0 each user 
class over the past 20 years are discussed. and in this way I the impact of accuracy changes during this time 
period are estimated. In addition, the vanability in economic values caused by user sensitivity characteris­
tics is also discussed. 

NON· METEOROLOGICAL FACTORS IN THE PUBLIC FORECAST PROCESS 
D.W. Layton 

Basic forecast theory . as applied to publk forecasts . suggests that once the questions of what? where? 
when? and how much? are answered. the forecasting process is ended. It is felt that almost all experienced 
forecasters would deny this fact. To a greater or lesser degree. almost all public forecasts are influenced by 
one or more non-meteorologlca! factors. An attempt will be made to examine some of these factors and the 
ways in which forecasters attempt to mimmize their influences. Factors examined will be: time of issue. 
target audience. regional Warding problems, past weather. length of forecast . severity of weather. 
revlsions to forecasts, first impressions. and external pressures (rom translation and commercial radiO. 

Session3C Biometeorology Thur.; . 1015- 1200 

BOWEN RATIO DETERMINATIONS OF SURFACE RESISTANCE IN WETLAND EVAPORA· 
TION 

D.S. Munro 

Micrometcorological measurements of temperature and humidity differences were obtamed over a wooded 
swamp. on selected days. during the summer of t 981 . 1bey were used IR conjunction with net radiation and 
heat storage measurements to detemine evaporation from the surface. Substitution of evaporation vaJues 
and wind speed data into a rearranged form of the comblOation model allowed hourly estimates of surface 
resistance to be made. These were compared with diffusion parameter measurements of leaf resistances 
from different tree species. The latter indicate a slight tendency to increase over the daylight period. and an 
order of magnitude difference between the most- and least-resistance species. Differences between Bowen 
ratio estimates obtained simultaneously at different heights above the canopy are noted as a cause for 
concern. 

SURFACE CONTROL OF AGRICULTURAL CROP AND FOREST EVAPORATION 
W.G. Bailey 

Differences ID evaporation regimes for selected agricultural crop and forest surfaces are presented. A 
simplified form of the combination model for hourly evaporation estimation is derived and applied. Its 
application 10 forest locales is aided by the strong relationship that bulk stomatal resistance shows with soil 
moisNre and vapour-pressure deficit . Bulk stomata) resistance in agricultunl crops is shown 10 be highly 
dependent on soil moisture aVailability but many other factors aJso play important roles in coouollinl 
stomatal response. TIle inability to fuUy account for such influences hampers short-teon evaporation 
estimation for crop surfaces. 
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DETERMINATION OF TIlE EFFECfS OF TIlE SPOTTED TENTIFORM LEAFMINER ON 
NET PHOTOSYNTIlESIS OF APPLE LEAVES 

William J. Blackburn, John T .A. Proctor and lody M. Bodnar 

'The spotted lentifonn leafminer. Phyllonorycter blancardelfa (F.) has become a major pest in most apple 
growing regions of the world including Canada. The objective of this study was to examine the effects of 
spotted lentiform leafrniner injury on apple leaf photosynthesis to help define an economic threshold (or 
this pest. Different insect populations were introduced to caged, greenhouse·grown. "Delicious" apple 
trees so that different levels of insect injury would result. Measurements o(net photosynthesis were made 
using an open·system leaf chamber under a range of light intensities on control leaves (0 mines) and leaves 
with 3, 7. lO and 20 mines per leaf. For an average leaf size of33.41 cm1 and an average mine size 0(0.55 
eml , the photosynthetic rate was reduced by up to 25% for 20 mines per leaf. In addition, the model 
described by Watson et al. (1978) was used to calculate net photosynthesis at different light intensities for 
the various degrees of insect injury using a non~linear regression approach. Model estimates were found to 
agree well with those measured in the laboratory. 

USING DEGREE·DAYS TO PREDlCf THE OCCURRENCE OF APPLE SCAB INFECfION 
WilliamJ. Blackburn. John T.A. Proctor and T.J. Gillespie 

Apple scab (Venturia ilUleqUD/is Cke. (Wint.» is the major pest problem ofOntmo's apple industry. The 
fungus matures as it overwinters in the leaf litter on the orchard floor . In the spring, ascospores are 
discharged under favourable temperature and moisture conditions and are carried by turbulence to infect 
the new foliage . At present, lhe early season forecasting system in Ontario for controlling primary infection 
is labour intensive and relies heavily on fungicides . 

This study was aimed at modifying this scheme by defining some of the interrelationships between 
biological development and the environment. Predictive equations incorporating degree-days. with base 0 
and SoC were developed and tested using current and historical biological and meteorological data . Results 
suggest that comparative deg.ree-day accumulations between years and locations should be computed 
between the occurrence of specific biological events and not between fixed calendar dales using base OOC. 
The strengths and weaknesses of several degree-day approaches will be evaluated. 

TRANSFER OF SMALL PARTICLE POLLUTANTS TO PINE FOLIAGE AND LICHENS 
Peter H. Schuepp 

The role of vegetation as an absorbing or filtering agent for small natural and artificial particle pollutants is 
not well understood. particularly at very small air-flow velocities where impaction is negligible. 

Mass transfer 10 small clusters of pine folige and lichens was studied by electrochemical simulation at 
Schmidt numbers comparable to those of small aerosol particles in air. Conceptual and mathematical 
models for the description of such transfer processes will be discussed . 

SOIL WATER AND FREEZEfIlIAW PROCESS OBSERVATIONS USING TIME OOMAIN 
REFLECfOMETRY 

H.N. Hayhoe, W.O. Bailey, G.C. Topp and K.D. White 

Time domarn reflectometry (TDR) measures soil water by making use of the dielectric properties of water 
in soils . Application of TOR to the study of soil water beneath bare and snow-covered sites from the fall of 
1980 to the spring of 1981 in Ottawa is described. Results highlight the usefulness of the lechnique in the 
study of the changes in liquid water content of the soil throughoutlhe winter. In addition, valuable insight 
into freeze/thaw processes during early spring conditions was gained. The potential of the TOR to locate 
the interface between frozen and unfrozen zones as well as monitoring the infiltration of snowmelt is 
documented . 

Co, FLUX MEASUREMENTS FROM AIRCRAFT - AN UPDATE 
P. Alvo, R.L. Desjardins, E.J. Brach and P.H. Schuepp 

In 1980 the first flight tests of an airborne observation system of CO2 fluxes by eddy correlation were 
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carned out over com fields, forests and water in the Ottawa Valley region. Preliminary analysis indicated 
feasibility and sensitivity of the technique and first data were reported at the 1981 CMOS meeting. 

Results from the completed analysis of those data, as well as from additional data obtained in 1981, will 
be presented. They show that a full evaluation of the potential of the technique will require more systematic 
comparison between ground-based and airborne data and a better understanding of the variability in space 
and time of the boundary-layer structure over fields of limited fetch. 

Session4A Icebergs Thurs. 1300-1445 

TIlE DETECTION OF ICEBERGS IN A SEA-ICE BACKGROUND USING AES SLAR 
D. Lapp 

The detection of icebergs on a routine operational basis is likely to become part of the AES Ice Branch 
mandate for ice reconnaissance and forecasting services. This study has examined the perfonnance of the 
SLAR in identifying icebergs in a sea-ice matnx, conSidered to be a different problem from that of 
detecting icebergs in open water. 

Identification of icebergs in sea ice on SLAR depends upon system parameters, target and background 
characteristics as well as operational considerations. System parameters investigated included depression 
angle, aspect angle, scale and resolution. Important target and background characteristics include iceberg 
size and shape, as well as the proximity of icebergs to other features such as ridges, leads, islands and other 
bergs. Perhaps most important for berg identification on a routine basis are the operational considerations, 
most notably the interpreter and the SLAR operator. 

A STUDY OF LONG-TERM SATELLITE-TRACKED ICEBERG DRIFT IN BAFFIN BAY AND 
DAVIS STRAIT 

l.R. Marko, l.R. Birch and M. Wilson 

As part of the Petro-Canada/EAMES environmental studies, the trajectories of twenty-one icebergs were 
recorded in western Baffin Bay and Davis Strait using the Nimbus and Tiros satellite positioning systems. 
The resulting data indicated a tendency for bergs to follow the rapid flowing core of the southerly Baffin 
Current, which parallels the contours of the bottom topography over the steep ponions of the continental 
slope. Significant deviations from the overall southerly drift trend were noted, corresponding to intrusions 
in eastern Lancaster Sound and over several large submarine canyons that cross the continental shelf of the 
eastern coast of Baffin Island. The latter diversions appear to be the major mechanisms for bringing bergs 
into water shallow enough to allow groundings and entrapment by subsequent growth of the landfast ice 
zone. Studies of individual berg immobilization events indicated that the greater portion of a berg's 
north-Io-south travel time is spent within the landfast ice. Exceptionally rapid net drifts appear to be 
associated with bergs that were located seaward of the landfast zone at the end of the late summer- early fall 
period of ice-free coastal conditions. Data on berg residence limes suggests the average duration of berg 
drift between Lancaster Sound and Hudson Strait may be in excess of three years. 

ICEBERG DISTRIBUTION ALONG THE LABRADOR COAST AS DETERMINED BY SIDE 
LOOKING AIRBORNE RADAR 

H.G. Hengeveld and D. Mudry 

During the summer and fall of 1981, a series of monthly SLAR flights was undertaken along the Labrador 
Coast to detennine the distribution of icebergs in the Labrador Sea. The analYSIS of these data, as well as 
analysis of SLAR data collected over this area during the winter and spring seasons between 1978 and 1981 
has provided an initial data base for evaluation of population distribution and seasonal variations. The 
paper will present the results of analysis of this data base. 
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THE EFFECT OF AVERAGING PERIOD ON ICEBERG VELOCITY 
L.M. Wilson 

Iceberg and ice floe speeds are necessary components of offshore engineering off Canada's East Coast. 
These data are often available as daily speeds averaged over 24-h periods. Instantaneous speed data, 
averaged over a much shorter time period are required for engineering applications but are seldom 
available. From a study of iceberg observations it is possible to calculate the effect of averaging period on 
the apparent iceberg speed. Data are presented for thirty icebergs for which the speeds are calculated for 
averaging periods of I, 2, 3, 4, S, 6, 7.8, 12 and 24 h. Relative speed ratios for different averaging periods 
and their variation are calculated and presented. The relationships among these ratios are investigated and 
the strongest of these noted. 

ESTIMATION OF ICEBERG VOLUME BY AERIAL PHOTOGRAMMETRY 
E. Krakowski. E. Leavitt and W. Spring 

Under contract to Mobil Research and Development Corporation, JNTERA conducted three aerial 
reconnaissnce missions in the spring of 1981 to photograph icebergs in stereo. A total of92 icebergs were 
photographed off the east coast of Newfoundland and Labrador. This paper describes the technique used to 
estimate the iceberg volume and presents one iceberg as an example. Icebergs were contoured at one-metre 
intervals and digitized. A computer model transformed the data to a grid system and estimated above-water 
volume. Total volumes were calculated by application of Archimedes Principle. The maximum height, 
length, width, waterline area and above-water centre of gravity were also computed. Based on previous 
studies, keel depths were estimated. These proved to vary substantially and tended to exceed charted water 
depths. Various errors in the volume calculation were identified. The greatest error was attributed to the 
aircraft altitude. Recommendations for future reconnaissance are discussed. 

STATISTICAL MODELLING TECHNIQUES FOR ICEBERG MOTION IN WEST BAFFIN BAY 
D.S. Davison and R. McKenna 

A statistical modelling procedure was developed for iceberg motions in the west Baffin Bay and Lancaster 
Sound region. The historical trajectories are modified by auto-correlations with an iceberg's previous 
motion history, and by cross-correlations with motions of recent icebergs in the same region. This 
technique is independent of forcing functions and requires as input only a time series of iceberg motion. 
The technique is complementary to a simultaneous deterministic solution based upon estimates of iceberg 
characteristics and of the forcing functions. The success of a statistical correlation technique depends upon 
the level of persistence and on the number density of recent iceberg trajectories, which enable the 
cross-correlations to remain at sufficiently high levels. 

In the west Baffin Bay and Lancaster Sound region, a comparison was made of the integral time and 
space scales for the Lagrangian iceberg motions and the Eulerian ocean current values. The data showed 
that Eulerian time scales were greater than the Lagrangian time scales. The implications were that ocean 
current eddies should not be viewed as typical turbulent eddies in a mean transport current, but rather as 
transient, geographically restricted fluctuations. Consequently, the cross-correlations with motion of 
recent icebergs in the vicinity was a better predictor of iceberg motion than auto-correlations. 

Session4B LRTAP Models Thurs. 1300-1445 

TRAJECTORIES OF AIR PARCELS REACHING QUEBEC IN 1978 
Gilles Desautels 

The report analyses the back trajectories converging on six Quebec locations for 1978. The average back 
trajectory distance is greater for stations located in southern Quebec by 10 to 20% compared with those in 
northern Quebec. At less than 48 h from impact, trajectories from the W and WNW predominate. while for 
the longer ranges from 48 to 96 h. the NW and NNW sectors are the most common. The report concludes 
that the information supplied by wind roses is of no use in identifying the distant origins of air parcels. An 
examination of annual data shows similarities in behaviour between all stations. However. an examination 
of seasonal data shows considerable differences. which become even more pronounced when precipitation 
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days are separated from dry days. Taking into consideration the geographical distribution of sources of 
pollution-creating acid precipitation. the study reveals that central and northern Quebec suffers less 
exposure than the southern part of the province does. and that all areas experience the greatest exposure in 
sununer. 

EVALUATION OF THE ACCURACY OF TRAJECfORY MODELS FOR LONG-RANGE 
TRANSPORT OF ATMOSPHERIC POLLUTANTS 

John L. Walmsley and Jocelyn Mailhot 

A method for derivation of non-divergent wind fields from stream functions that are dependent on latitude 
and longitude is described. Appropriate choice of seven adjustable parameters enables fairly realistic 
simulation of frictionless flow. The differential equations for trajectories in these analytically specified 
flows are solved numerically with a high degree of accuracy, giving a standard against which results from 
trajectory models may be compared. This method is used to evaluate the accuracy of trajectory models for 
Long-Range Transport of Atmospheric Pollutants (LRTAP). 

Theoretical estimates suggest that an important source of error in LRTAP trajectory models is 
horizontal interpolation of wind data. This error is significantly reduced through use of a cubic interpola­
tion scheme. Theory also indicates that truncation error in the trajectory equation can be made almost 
negligible in comparison with observational errors by using a "constant acceleration" scheme. A linear 
scheme for temporal interpolation of wind data is shown to be sufficiently accurate. when observational 
and horizontal interpolation errors are considered. Likewise, an assumption of constant map-scale factor 
during each time step is shown to give errors that are negligible except in cases of strong meridional 
circulation. 

An example of an application of the method to a trajectory model is used to confino the theoretical 
conclusions regarding horizontal interpolation of wind data. 

TRANSFER MATRICES FROM THE AES-LRT MODEL 
M.P. Olson, E.C. Voldner and K.K. Oikawa 

THE AES Long-Range Transport Model has been used in the Canada-United States Memorandum of 
Intent program to compute transfer matrices in an attempt to quantify the source-receptor relationships 
between emission regions and selected receptor sites. Four-day backward trajectories were computed from 
the sites for the year 1978 at a height of about 600 m (925 mb). The Lagrangian concentration/deposition 
model computed sulphur concentrations and depositions at the 9 receptors using a seasonal emissions 
inventory with 15 Canadian and 25 United States emissions regions. The model used linear chemistry, dry 
deposition velocities, wet scavenging ratios and a numerical integration scheme using a trapezoidal rule 
fonnulation. 

The model was run using each emission region in tum to generate the elements of the 40 x 9 
source-receptor matrices. The matrices show that the greatest impact on a receptor usually occurs from the 
emissions close to the receptor. In addition, the matrices show the ranking of decreasing impact from all 
emissions regions at all the receptors. Percentage contributions of each emission region ateach receptor can 
be calculated as well as overall Canadian and U.S . percentage contributions. 

These matrices are a first attempt at linearly quantifying source-receptor relationships and still have 
unspecified uncertainties associated with them. 

SHORT-RANGE DEPOSITION AND LONG-RANGE TRANSPORT OF AIR POLLUTION 
JohnD. Reid 

Numerical models used to assess long-range transport of air pollution and acid rain by necessity adopt 
simplifying assumptions to make computations tractable. Typically these assumptions are of limited 
validity in the near-source region, within the source gnd square or first computational times step, and 
empirical adjustments need to be introduced to improve the accounting near the source. 

The present study presents estimates of the error resulting from two major assumptions. Firstly, the 
assumption that all pollution is emitted into a sutface based mixed layer is evaluated for some majorOntario 
industrial sources. For example, for the Ontario Hydro Lambton generating station preliminary calcula-
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tions suggest emissions occur above the mixed layer about one-third of the time. Secondly. the assumption 
that pollutant is uniformly mixed within the layer is evaluated for elevated sources of dry and wet 
deposition. Preliminary calculations indicate that the uniform mixing assumption significantly overesti­
mates SOz deposition near the source for emissions near the top of the mixed layer and provides significant 
underestimates for emissions near the surface. Deposition of sulphate. which is small. does not appear to be 
as significantly influenced by the second assumption. 

These effects are quantified and suggestions for improved allowances for effects in LRT Concentration! 
Deposition models are given. 

AN INVESTIGATION OF THE ASSUMI'fIONS OF LINEAR CHEMISTRY AND SUPERPOSI­
TION IN LRTAP MODELS 

R.W. Shaw andJ.W.S. Young 

Most current LRTAP models that predict the relationship between sulphur emissions and acidic concentra­
tions assume linear chemistry and the ability to superpose concentrations from different sources. This paper 
will examine. using a non-linear chemistry model, the validity of these two assumptions by looking at 
downstream concentrations and reaction rates of all relevant chemical species. A control scenario of a 50% 
reduction in sulphur and/or nitrogen emissions in Ohio and its impact on the Adirondacks and Nova Scotia 
will be examined. Initial results indicate that the assumption oflinearity, i.e. that changes in concentrations 
are proportional to changes in emissions. may be valid provided that only sulphur and not nitrogen 
emissions are changed. The model will also be used to attempt to explain changes in precipitation quality 
during the past 25 years. 

THE FORMATION OF THE AQRB/RPN LRTAP EULERIAN MODELLING PROJECT 
David Davies 

Two Research Branches of the Atmospheric Environment Service have collaborated to establish a joint 
project to model the long-range transport of air-borne pollutants (LRTAP) using an Eulerian approach. The 
Air Quality Research Branch (AQRB) provides input on the air quality side, and RPN contributes the 
numerical modelling expertise. 

A detailed five-year plan was completed in December 1981. 
The three main objectives are: 

i) To compute a time series of source-receptor relationships on an annual, seasonal and monthly basis for 
historical meteorological data and actual or contemplated emission scenarios. to support the develop­
ment of strategic air quality control legislation. 

ii) To make high-pollution episode studies in a post-analysis mode to further the scientific understanding 
of the underlying phenomena. 

iii) To compute atmospheric concentrations and depositions of pollutants in predictive mode in real-time 
to support the development of tactical air quality control legislation. 
These objectives will be attained by establishing a highly flexible logical framework for performing 

modelling studies. The scientific aspects of the whole enterprise have been examined from the point of view 
of their feasibility. All technical options that might conceivably be required within a five-year time frame 
are precisely listed in an "Option Bank". Technical implementation will take place in three phases. The 
basic modelling framework. will be established in Phase I. About a dozen improvements to the Phase I 
model will be developed independently in Phase II. The resulting Phase II model will then be further 
improved in the same way in Phase III. With existing resources, Phase I will be completed in about two 
years, and Phase II in five years. 

Critics of the Lagrangian modelling of LRTAP that has been carried out in recent years have focused 
attention on the lack of information concerning the reliability of numerical results, and the inability to track 
pollutants with non-linear chemistry. Accordingly, the Eulerian modelling plan makes provision for 
estimating the uncertainty of the results as part of the modelling procedure, and for the labelling of 
pollutants from particular sources. 
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SessIon4C Numerical Weather Prediction Th"".I300-I445 

UNE D1SCRETISATION VERTICALE CONSERVATIVE PAR ELEMENTS ANIS DANS LE 
MODELE SPECTRAL DU CMC 

Claude Ginn! 

UDe etude est faite des propricU!s de la methode lUX ell~ments finis en relation avec la conservation de la 
masse, du moment angulaire el de l'energie tOlale dans leur application particuli~re a la disclitisation 
venicale des ~uations primitives. Comme exemple et premiere application de la methode, des fonctions 
de base fonn6es de poIynomes constants par morceaux sont introduites dans Ie modele spectral plisente­
ment cn exploitation au CMC. La ressemblance de cctce fonnulation avec: celie aux differences finies 
utilis6es dans les ~Ies de ECMWF pennel d'affirmer qu'cne sera bien adapt&: ~ la rUlisation de 
prEvisions l moyennes ~6ances envisag~ poor 1984 au CMC. 

us EcHANGES AVEC LE SOL DANS LE MODELE SPECTRAL 
Yves Delage 

Depuis Ie ~but de 19791e5 plivisions nUrMriques au Canada soot produites par un modele qui comprend 
l'cnsemble des processus physiques agissant sur "atmosphere a "«helle synoptiquc, en particulier Ie 
rayonnement avec Duages interactifs et Iel «hanges avec Ie sol. Un $ysc~me d'une teUe complexi~ a 
cependant SC$ exigences; pourreproduire avec un minimum de reatisme lecycle diurne,le ~Ie a besoin 
de plusieuts ~ ~gis.sanlle5 «banges tbenniques avec la surface, soill'alb6do,la conductivi~ el 
I'bumidi~ du sol, 18 temperature dans Ie sol et I. p~sence de neige au sol ou de glace iUr I'eau . Nous 
montrons commenl ces parIliKttes sonl s~ifies pour Ie ~Ie spectral el quel eSI leur effet sur les 
previsions de tem~rature. Sans remettre en question la necessite d'une m~1isation totale de I'almos· 
phere, on fait Ie bilan iei de cette experience de pionnier ~alisee i\ RPN durant les demieres annees. 

PARAMETRISATION DES NUAGES DANS UN MODELE DE PREVISION 
Louis Garand 

Ayant rUlist une analyse nurnmque des nuages bas et de la couverture nuageuse toWe, DOUS cherchons la 
relation apropri6e entre la couverture nuageuse d 'une part et l'bumidilE: et Ie mouvement vertical d'autre 
part. D'autres par8JIlWt:s entrenl en jeu comme Ie type de nuages elleur hauteur. Ex~rieuremenll la 
physique du pMnormne de creation de nuages qui, si elle E:tail COnDue, powrail conduire i\ une relation 1 
c~ universel,la relation cherchee devra l:tre con~ue pour un type de modele de p~vision donne. Cela 
tient du fait que I'humidite p~vue i\ I 'tcheUe de la maille d'un modele n 'aueint que ~s rarement les 100% 
et sera en fail d'aut&nt plus faible en moyeMe que la maille est plus grande. 

LES ERREURS SYSTEMATIQUES DES PREVISIONS NUMERIQUES DU CENTRE METEO­
ROLOGIQUE CANADIEN (CMe) 

CIanent Chouinard 

La domaine de la prtvision nUmE:rique a franchi des E:tapes importantes recemment, et on peut dire qu 'en 
gE:neraI les ~visioDs faitesA partir de modeles nurnE:riques sont nettement sup&ieures A ce qu'elles E:taient 
it y a dix ans. Par contle Ie niveau d'erreur assoc:ie 1 ces p~visions reste assez elevE: et une composante 
importante de I'errcur se ~pete ~gulierement d'une p~visiOD a I'autre c'est 1 dire indq,endamment des 
conditions initiates. C'est Ie probleme des em:urs systematiques. 

Nous au RPN sommes conscients de ce probleme et de son importance, c'est pourquoi DOllS avons mis 
sur pieds un sysame de verifications assez clttaille qui nous a pennis d'etudier Ie comportement spatio­
_I de chocune des ~visions numeriques produi\es au jour Ie jour pat Ie CMC. 00 y prtsente des 
cartes bbnisphE:riques de I' erreur moyenne saisonnia'e et ce lUX deux niveaux de SO et 100 kPa. A I' aide de 
diagranunes HovrOOller on y JRsente plus en ~tails Ie comportement temporel de I'erreur tel que vu dUll 
un ensemble de previsions de 5 jours. Finalement on y compare notre modele face a d'auttes modeles 
utilises en prevision nurnE:rique et on y discute brievement des travaux futurs au RPN quanl au probleme des 
erreurs systematiques. 
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RECENT DEVELOPMENTS IN OBJECTIVE ANAlYSIS AT THE CANADIAN METEOROLO­
GICAL CEi'ITRE 

Donald Shantz 

The Operational Objective Analysis Program at CMC will be described emphasizing recent developments. 
The effects of a new Spectral Model including nOR-linear normal mode initiahzation will be discussed as 
well as changes in the method of evaluating statistics used in the analysis program , 

Future plans for Objective Analysis at CMC will be presented. 

IMPACT STIJDY Of DIRECT ASSIMILATION Of RADIANCE DATA fROM SATELLITES 
ON THE ANALYSIS OF THE ATMOSPHERE 

Evhen Yakimiw 

Impact studies on the analysis of the atmosphere using SA TEM data are fairly numerous. No one has ever 
tried to use the SARAD's directly . The multivariate optimum interpolation scheme used in the objective 
analysis at RPN is well suited for directly assimilating radiance data obtained from satellites. We shall 
present the results of such an assimilation of radiance data received from TIROS-N and NOAA-6 between 
the 7th and the 20th of October, 1980. 

THE DYNAMICAL EQUATIONS IN TURBULENT FLOW 
Douglas M_ Leahey 

Classical atmospheric dynamks is based upon the applicationof Newton's second law of motion to a parcel 
of air. The resulting "equations of motion" are predicated on the assumption that the parcel maintains its 
intepity and never collides with other parcels. This means that the atmosphere is assumed to be 
Don-diffusive and non-convergent. It is conunon practice to men combine the equations with others mat are 
purported to represent atmospheric diffusion and converging processes. Resulting dynamic atmospheric 
models. because mey violate me law of non-contradiction. cannot represent reality . 

lbis paper illustrates with examples taken from elementary physics and current literature why the 
"sophisticated" dynamic models employed by weather forecast services have faIled so mIserably to provide 
ttliablc results. 

An alternative to lhe dynamical approach to forecasting is proposed. 

Poster Session Thurs. 1445- 1600 
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GULF OF ST LAWRENCE SEA-ICE ANAlYSIS USING NIMBUS-7 SMMR DATA 
Anne E. Owens. Rent O. Ramseier. Frank E. Bunn and Frank W. Thirkenle 

NASA laWlChed its NIMBUS-7 satellite in October of 1978. One of the sensors on board is the Scanning 
Multichannel Microwave Radiometer (SMMR). which measures me microwave emission of the earth's 
surface. These data have been found to be very useful in the srudy of sea ice. This paper will describe some 
of the results of an analysis perfonned on me Gulf of St Lawrence for February 19. 1979 using SMMR data. 
An automatic computerized mapping technique was used to depict the geographic characteristics of me 
area as well as me satellite orbit data. A linear modelling thin ice algorithm was then used 10 convert these 
data inlD sea-ice concentrations. which were also mapped out so mat concentration contours could be 
constructed. TIle results of this effort were very encouraging and will be presented in this paper. 
Comparisons with Atmospheric Environment Service ice dwts and airborne radar (SLAR) imagery were 
excellent. especially for the location of the ice edge between Newfoundland and Nova Scotia. therefore 
makin, these comparisons noteworthy. The existence of rare ice along the southern shore of Newfoundland 
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will also be noted. In addition to these results, effects of sea state and cloud conditions on the satellite 
microwave emission values (brightness temperatures) will be discussed. 

Poster2 

ANALYSIS OF MULTI-STAGE. MULTI-DATE IMAGERY OF SEA ICE IN VISCOUNT MEL­
VILLE SOUND. N.W.T. 

Alan R. Sneyd and Bharat Dixit 

Fenco Consultants Ltd, under contract to the Arctic Pilot Project, (A.P.P.), conducted an intensive ice 
remote-sensing programme in part of Viscount Melville Sound in May 1981. This programme included the 
acquisition, interpretation and analysis of two different fonns of image product data. RC-8 panchromatic 
air photos were flown concurrent with the field programme in May 1981 using a Twin Otter. Side looking 
airborne radar (SLAR) imagery was obtained from an earlier A.P.P , remote-sensing data acquisition and 
analysis programme. The SLAR data were acquired for Viscount Melville Sound on April 14, 1981, 
utilizing the Atmospheric Environment Service ice reconnaissance Eleclra aircraft. 

The main objective in analysing these fonns of image data was to provide a comprehensive record of the 
ice regime in Viscount Melville Sound between 102 and I06OW, south of 7S"N. In addition, a multi-year 
Hoe size analysis and ridge size and frequency analysis were conducted. 

The SLAR products reproduced for this presentation are at a scale of 1 :SOO,OOO. The RC-8 panchroma­
tic photos were acquired at a scale of I: 16,000. The photo enlargements included in this presentation were 
produced at a scale of 1 :4,000 to present in more detail the subtle variations in surficial characteristics of 
first-year and multi-year ice, ridges, hummocks and rubble fields. 

A ridge frequency and distribution analysis was perfonned on one photo line of94 photos . In total, 211 
ridges, or 1.8 ridges per kilometre, were identified as intersecting a line of section through the centre of the 
photos over a l20-km distance, A multi-year floe size analysis was conducted on a Single photo line 10 
provide a sample of floe sizes likely to be encountered in Viscount Melville Sound. The results indicate 
that 6S.3 percent of these Hoes are between 100 and SOO m in diameter. 

The remote sensing programme provided a comprehensive view of the ice conditions within Viscount 
Melville Sound. The analysis ofSLAR and RC-8 photos provided much needed infonnation on regional ice 
types, and on ridge and multi-year Hoe characteristics. The potential for use of remotely·sensed data 
programmes in frontier areas where sea ice is present shows greal promise. 

PoslerJ 

IN SITU DETERMINATION OF THE THERMAL PROPERTIES OF SEA ICE 
Humfrey Melling 

Sea ice is a heterogeneous multi-phase material whose major constituents are pure ice, brine, salt crystals 
and air bubbles. The quantities of brine and air trapped in a layer within sea Ice depend on the conditions 
during the fonnation of that layer and on its age, while the concentration of the brine, its chemical 
composition and the presence of salts depend on its temperature. The acquisition of samples of sea ice intact 
for thennal testing is very difficult because of the large scale of spatial organization within the ice ( - I m) 
and the loss of brine from internal drainage networks during removal of the sample. 

A method has been developed for detennination of the thennal diffusivity of sea ice using temperature­
time sequences from arrays of tbennistors frozen into the ice sheet. The method relies on the presence of 
thennal waves in the ice produced by changing meteorological conditions. If the vertical Hux of heat in the 
ice is known at any point, the thennal conductivity and specific heat and their temperature dependencies 
may also be derived. 

Analysis of data obtained in thick first-year ice shows that the thennal diffusivity is strongly dependent 
on temperature, and that large changes are found near the temperatures of crystallization of various 
hydrated saIlS. 
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Pomr4 

VARIABILITY OF ICE FLOE MOTION IN LANCASTER SOUND AND WESTERN BAffiN 
BAY 

D.M. Nazarenko and D.E. Pearson 

Utilizing LANDSAT data, successive images were reviewed to study ice floe motion in eastern Lancaster 
Sound and northwestern Baffin Bay. Polar satellites experience convergence of orbital tracks at high 
latitudes resulting in greater sidelap between images. This allows comparison of the same area over 
successive days. Six yem of data (1974-1980) were analysed to document historical ice conditions, 
ice-floe trajectories and motion. 

Motion vectors for all re-identifiable individual ice floes were calculated to demonsuate the variability 
of localized floe motions. 'These vectors were later compared with those obtained for composite ice features 
to examine the effect of Hoe interaction on Hoe kinematics . A statistical analysis of available meteorologi­
cal and oceanographic data was conducted in an attempt to priorize their importance over short-tenn 
periods. 

Posu,S 

SUMMER DISTRIBUTION OF ICEBERGS AND SEA ICE IN NORTHWESTERN BAffiN BAY 
AND LANCASTER SOUND 

D.E.Pearson 

Historical SLAR (side looking airborne radar) imagery collected in northwestern Baffin Bay and Lancaster 
Sound during the summers of 1978 and 1979 were interpreted to detennine the existence of temporal and 
spatial trends of sea ice and iceberg presence. Sixty SLAR images of the study area, comprising 319 grid 
squares of 150 km2 each. were analysed for ice Hoe dimensions and iceberg densities. The data were 
subsequently merged for two seasonal periods (May I-July 31 and August I-October 31) to provide a 
summary of the seasonal distribution of sea ice and icebergs. Thematic maps were generated depicting 
iceberg density and mean ice Hoc area variations within the study area. 

1be resulting distributions are presented and significant trends identified. These interpretatkKts and 
theitrtlation to our current understanding of meteorological condilK)ftS, current circulat;an and bathymetty 
of the study area are presented. 

POlur6 

ALBEDO SURVEY AND SIMULATION FOR ANDREI GLACIER, B.C., MID-SUMMER, 1980 
S. Fogarasi 

Cunent aerial photographs of Andrei Glacier, B.C., were obtained and subjected to densitometric examina­
tion chat revealed four brightness groups on the ice. Albedo measurements were also carried out at nine sites 
of variously contaminated ice surfaces or the glacier. Four albedo classes ~ derived in terms of the 
amount of aeolian dirt that was deposited on the ice surface. Each albedo class was associated with one or 
the white, whitish. dirty, and very dirty surfaces and each class had significantly different albedos whose 
means ranged from 22 to 68%. 

Values in each albedo group were tested with "Geary's Ratio" and the skewness and the data were 
found nonnally distributed over time. Albedos from wet ice surfaces were between the - 2 and - 3 standard 
deviation band of each albedo-class distribution. Albedo values measured on freshly frozen ice surfaces 
tended to occupy the upper eail of the Gaussian distribution. i.e. between 2 and 3 standard deviations. 

Albedo values were tabulated and plotted atong a grid of SOO-m mesh. Finally, a computer program is 
shown which can be used to simulate hourly ice and snow albedo distributkKt over the gtacier. 

Posur7 

FORECAST SUPPORT TO OIL EXPLORATION IN mE SOUTHERN BEAUFORT SEA 
E.T. Hudson and W.D. Hume 

The Atmospheric Environment Service has been providing forecast support to petroleum exploration 
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activity in the Beaufort Sea since 1976. A 24-h forecast and warning service, including weather elements, 
sea Slale and ice motion is provided by the Beaufort Weather and Ice Office located in the Dome Petroleum 
base camp at Tuktoyaktuk, NWT. Support services are provided by Forecast Operations Division. of 
Western Region in Edmonton and Ice Branch in Toronto and Onawa. 

The poster session presentation will focus on the details of the forecast service provided, the use made 
of special data sets including ice reconnaissance (visual, SAR, StAR), satellite imagery and OCPdala and 
the ocher consultation services provided by the Office to the many industry and government agendes active 
in the Tuktoyaktuk area. 

Post,r8 

SURfACE SHEAR STRESS AND SURFACE CURRENTS ON LOWER BASS LAKE 
Ellsworth F. LeDrew and PeterD. Reid 

The surface currents of Lower Bass Lake at the Chalk River Nuclear Laboratories were studied for 
twenty-two episodes in June of 1981. Drifting buoys were tracked by survey triangulation and mic­
rometcorological data were collected at the centre of this small lake (0.11 kJn2). For one episode, thennal 
imagery of the lake was collected and aerial photographs were made from a helicopter platform. 

The limited literature reports a predominance of counterclockwise curl to the surface currents for lakes 
in the Northern Hemisphere. The explanation involves the Ekman drift of surface warm water to the right of 
the wind trajectory, the associated increased atmospheric instability and increased coupling of atmospheric 
momentum to the surface with resultant increased surface currenl velocity. In our case, the temperature 
variations across the lake surface are sufficient to cause significant spatial differences in shear stress. Cwi 
of the surface currents is observed, but in both counterclockwise and clockwise directions. 

PolU,9 

TIlE TOPOGRAPHIC INFLUENCE OF TIlE L1UPAN MOUNTAIN RANGE ON TIlE HAIL 
PROCESS IN TIlE PINGLIANG DISTRICT OF CHINA 

Qu Zhang and others 

Since 1972, we have been undertaking research work on hail in the Pingliang District in the eastern foothills 
of the Liupan Mountains on the northeastern part of the Tibet Placeau. 

A. The frequency of OCCUITence of intense echo in thunderstonn cloud (including hail cloud) and the 
echo path of hail cloud. 

We have counted statistically the times and the frequencies of occurrence of intense echoes in the years 
1973- 1978. We obtained two belts of relative maximum frequency for thunderstonn clouds. One of the 
belts is nearest to the mountain range within a distance of 10 km. 

The secondary intense echo and hail belts lie downstream of the Liupan Mountain range at a distance of 
30 tm, but an intense hail zone also lies downstream of the fonner belt at a distance of 30 kIn. From these 
results, we cannot but conclude that this phenomenon is correlated with the inftuence of the Liupan 
Mountain Range. 

8. The influence of the Liupan Mountain Range upon the synoptic system. 
A case study was also made of the topographic inftuencc of the Liupan Mountain Range on a synoptic 

system whenever a squall line moved from northwest to southeast over the Range. The maximum time lag 
betweea the mountain range and its two sWes within a distance of 100 km and at the same latirude may 
approach two hours. The change of the meteQrok)gicaJ elements at stations along both sides of the 
Mountain is very large. The occurrence of the peak value has a time lag from north to south, but there is no 
lag across the Mountain ridge. 

POI14,lO 

A REVIEW OF CANADIAN INVOLVEMENT IN HIPLEX AND CCOPE AND APPLICA nONS 
OF TIlESE PROJECTS TO WEA TIlER MODIFICATION IN CANADA 

Roben S. Schernenauer and 1.1. MacPherson 

The Cloud Physics Research Division of the Atmospheric Environment Service together with the National 
Aeronautical Establishment participated in 2 major American field programmes in the last 3 years. The 
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High Plains Experiment (H(PLEX, 1979. 1980) was a multi-year field pr<>g.l1lmme aimed at establishing 
the physical basis for enhancing beneficia) growing-season precipitation from convective clouds on the 
high plains. 'The Cooperative Convective Precipitation Experiment (CCOPE, 198 J) was a single season 
experiment designed to give a bener understanding of how precipitation is produced naturally in summer 
convective clouds with scales ranging from cumulus clouds to thunderstonns and squall lines. 

HIPLEX enabled us to: compare the Miles City natural cloud characteristics with those of clouds 
studied previously in Canadian locations; participate in a state-of-the-art American weather modification 
programme; and assess the transferability of the technology, procedures and results to Canada. Our 
CCOPE involvement provides access to aircraft (15), radar (10), mesonet and satellite data concerning the 
evolution of precipitation in convective systems of all scales. 

Though there are differences between cLouds at Miles City and those near Yellowknife and Thunder 
Bay. there are also some marked similarities, particularly in the dimensions and microphysical and 
turbulence characteristics of Miles City and Yellowknife clouds. The impact of HIP LEX on the possibility 
of conducting a similar research or operational experiment in Canada must await the final analysis of the 
HIPLEX seeding results. It appears, though, that the clouds in the HIPLEX project area are sufficiently 
similar to those encountered previously in Canada, that the procedures and technology employed could be 
reasonably transferred to certain areas in Canada. No anempt would be considered to duplicate HIPLEX 
exactly, since some of the procedures were closely linked to the specific aircraft technology used in the 
programme. Also, while radar coverage plays an essential pan in HIPLEX. this might have to be 
de-emphasized in Canada depending on project location. Existing and future ntdar locations in Canada are 
primarily in the south neu large population centres. These may not be the best Iocatlons for rainfall 
augmentation programmes. 

POlter II 

THE NAE TWIN OTTER ATMOSPHERIC RESEARCH AIRCRAFf 
1.1. MacPherson, I.M, Morgan and K. Lurn 

Twin Otter CF-POK-X has been instrumented by the Aight Research Laboratory of the National Aero­
nautical Establishment (NAE) principally as an atmospheric research aircraft. Development of its on-board 
insb'Umentation began in 1974 when the NAE entered into a cooperative cloud physics programme with the 
Cloud Physics Research Division of the Atmospheric Environment Service of Canada (AES). Overthe last 
8 years, this instrumentation and the associated data playback facilities and software have been continually 
expanded and refined. 

The aim of this development programme was to produce a research aircraft well equipped for flight 
dynamics experiments. as well as to create an atmospheric research platfonn capable of carrying and 
supporting other investigators' instruments and experiments. When in the atmospheric studies role, for 
example, the integration of NAE and AES instrumentation aboard the Twin Otter had made it a recognized 
state-of-the-art doud physics aircraft. In such studies the AES measures cloud microphysical data with 
several laser 5pCCtrometefS. while the NAE instrumentation computes true atmospheric motion, state 
parameters. aircraft vekx:ities, position, etc. 

This paper will describe the instrumentation aboard the Twin Otter, the data playback facilities, and the 
software package used for the real-time processing and display of data to the aircrew. The aircraft's 
capabilities will be illustrated with example data from some of the atmospheric studies in which it has been 
flown. 

P..ur12 

THE DEVELOPMENT OF THE ALBERTA RESEARCH A1RCRAFf FACILITY 
K.L. Grandia. D.S. Davison and R. Rudolph 

In 1981. INTERA Environmental Consultants Ltd and the Alberta Research Council entered into a joint 
development programme 10 develop a cloud physics and dynamics research aircraft facility. In the design 
of this platform, INTERA conducted a review of suitable aircraft to meet the desired specifications. That 
review led to the selection of the Cessna Conquest as the appropriate aircraft for this programme. 
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Following the selection of the aircraft, a systematic design programme was established for the external 
sensor selection and placement in the aircraft. Three criteria were to be met as part of this design: (I) the 
sensors were to sample in as undisturbed flow as possible; (2) the sensor installations were to meet Ministry 
of Transport (MOT) structural design specifications; and (3) the installations were to have as minimum an 

impact on the aircraft perfonnance as possible. 
As part of satisfying the first criterion, INTERA conducted several numerical simulations and 

analytical solutions to the flow field to detennine the flow distortions around the nose, fuselage, and wing 
regions of the Conquest. In addition, static and dynamic pressure transducers were mounted at several 
locations in order to verify and document the model results. 

A rigorous flight test programme was conducted to document the impact of the sensor placements on the 
aircraft perfonnance, under various flight regimes and aircraft payloads. The results of these flight tests 
were incorporated into the MOT Airworthiness Certification for the research configuration of the Con­
quest. 

The background and current status of this development programme will be presented, along with the 
results of the airflow simulation and flight test programmes. Also, the various applications of this facility 
will be presented, along with results of research projects conducted to date. 

Poster 13 

INFLUENCE OF SNOW COVER ON SOIL TEMPERATURES IN THE BIOLOGICALLY 
ACTIVE ZONE 

H.N. Hayhoe and L.M. Dwyer 

Analysis of the thennal insulation of snow and its effect on soil temperatures in the biologically active zone 
were carried out using both historical climatological station observations and more detailed experimental 
data sets. Daily measurements of depth of snow on the ground are first used to explain differences between 
air temperatures and 5-cm soil temperatures. Hourly air, snow and soil temperatures, from selected periods 
with a range of snow covers (including a snow cleared site), are then used to provide additional insight into 
the mechanisms involved in heat flow through the snow pack and soil. This data base is used to quantify 
heat flows and validate a simplified diffusion-based temperature model. The model is then used to simulate 
the response of soil temperatures in the top 10 cm of the soil to prolonged sub-zero air temperatures. The 
need to match data requirements to the scope and detail dictated by the application of soil temperature 
estimates is discussed. 

Poster 14 

EVAPOTRANSPIRATION REGIMES IN CANADA 
W.G. Bailey 

Recent large-area estimations of annual evapotranspiration for Canada are compared With measurements 
taken in various agriCUltural and forest environments. The comparison illustrates the consistency between 
the micrometeorological measurements and the large-area estimations. Equilibrium evaporation is found to 
provide a good approximation of actual evaporation in many locales and reasons for this are suggested, The 
results also highlight the limited evaporation data for validating large-area estimations in many of Canada 's 
geographical regions. 

Poster 15 

POLLINATION ACTIVITY OF THE ALFALFA LEAFCUTTING BEE 
H. Lerer, W.G. Bailey and P.F. Mills 

A limiting factor in the production of alfalfa seed is the efficiency of the associated insect pollinators, 
particularly the alfalfa leafcutting bee, Megachile rotuntiala. This report deals with the influence of solar 
inadiance, air temperature and vapour pressure on the p:>llination activity of M. rotundata. During four 
warm, cloudless days at Beaverlodge, Alberta, it was found that air temperature established an environ­
mental threshold for the initiation of p:>lIination activity. Once the threshold that occurred between 
l6--I7°C was surpassed, activity was dependent on solar irradiance. Over the limited range of vapour 
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pressures observed. no relationship between vapour pressure and activity could be discerned. These results 
have utility in defining optimum insect foraging activity in response to weather conditions. 

Poskr16 

AUTOMATED WEATHER ELEMENT INPUT TO FOREST FIRE SEVERITY FORECASTING 
R.L. Raddatz and G.B. Atkinson 

The Fire danger in a forested area results from the complex interaction of many factors that affect the 
inception. spread. and difficulty of control of fires and the damage they cause. Climate. topography and 
property values are normally assumed constant while fuel moisture and weather combine to produce 
short-term Huctuations in the fire danger. Across Canada. the variable factors are monitored by the 
provincial fire control agencies through the daily calculation of a composite index referred to as the Fire 
Weather Index (FWI). 1be FWI provides a scale for rating potential fire severity and is useful forevaluating 
the total fire danger. Since the FWI is entirely a function of weather, actual and forecast indices may be 
calculated from observed and predicted values of the appropriate weather elements. 

The Atmospheric Environment Service's Central Region provides a service that allows the forest fire 
control agencies of Manitoba and Saskatchewan to communicate directly with the computer system at the 
Prairie WeatherCentrc (PRWC). Direct assess, via the Trans-Canada Telephone System's 1WX network. 
was implemented at the start of the 1979 season. The foresuy agencies input weather observations and 
automatically receive actual and forecast FWI values. Beginning in 1980, the subjectively produced 
weather element f~asts were replaced by surface wind. temperature and relative humidity values 
automatically derived by a simple procedure using grid-point upper-air data predicted by the Canadian 
Meteorological Centre's Hemispheric Spectral Model as input. The procedure assumes a well-mixed 
boundary layer, typical of summer midday conditions. The Forestry Meteorologist scrutinizes these 
weather element predictions and makes adjustments based on his assessment of their accuracy. Precipita­
tion forecasts must still be subjectively produced. 

Verification statistics for the 1980 and 1981 fire weather seasons indicate that the weather element 
forecasts. produced in the above manner. were correct approximately two-thirds of the time. 

P(uur17 

SOIL MOISTURE STATUS DURING DROUGHT EVENTS: TWO EXAMPLES FROM mE 
PRAIRIE PROVINCES 

R.B. Street and D.W. McNichol 

The Atmospheric Environment Service has been conducting a study designed to objectively identify 
historical droughts such that logical intercomparison and inferences regarding possible future droughts 
may be made. For the period 1925-80. prolonged dry spells within the Prairie Provinces are being 
documented in terms of timing. extent. duration and severity. TIle primary analysis parameter is the soH 
moisture determined from a continuous climatic water balance resolved over IO-day periods. Precipitation 
and temperature data from 120 localities. which have been transformed onto an equal area (10.000 kml) 
spatiaJ grid consisting of 220 grid points, are the climatic inputs to the water balance. 

This presentation examines the behaviour of the soil moisture throughout the Prairie Provinces during 
the winter drought of 1976-77 and the summer drought of 1980. The actual grid-point soil moistures 
during these two recent drought periods are compared with long-term normals. A combination of time 
series and spatial analysis has been used to document and compare these drought periods in terms of timing. 
extent. duration and severity. Procedures are currently being developed to identify and examine all the 
droughts during the period 1925-80 on the basis of these descriptors. 

PolUrl8 

THE EFFECT OF CLIMATIC VARIATION ON TREE RINGS OF SPRUCE FROM THE 
CENTRAL CANADIAN BOREAL FOREST 

L.A. Jozsa, M.L. Parker. P.A. Bramhall, S.G. Johnson, J.M. Powell and N.B. Schultz 

Tree ring samples were collected from living spruce (Picea glauca (Moench) Voss] trees at a number of 
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sites in Alberta, the Northwest Territories and Manitoba. A total of eight geographical locations were 
sampled along two south-ta-north transects from the southern limit of the Boreal Forest to the open 
subarctic forest. Fifteen trees were sampled at each site, two cores from each tree, for the primary purpose 
of studying the effect of climatic variability on tree growth throughout time and space. White spruce was 
chosen because it has a wide distribution range. its growth is responsive to variations in climate. and it is 
relatively free from insect epidemics and disease. A minimum stand age of 200 years was sought for two 
reasons . Fustly, as these trees get older. their growth becomes more sensitivie to variations in climate, and 
secondly. longer chronologies provkie: a better data base for studying past climates through tree rings . 
Computerized X-ray densitometry techniques have been used to produce detailed annual ring-width and 
ring-density chronologies. Individual radial scans were standardized for each sample tree before the 
building of summary chronologies for each ofthc eight sites. Ring-width, ring-density. ring-volume. and 
ring-weight parameters were statisitically compared with temperature and precipitation records throughout 
time and space. Spatial comparisons show the site-ta-site differences , going from south-Io-north along the 
two transects. At the northernmost site in Manitoba. black spruce (Picea mariana (Mill.) B.S.P.] was 
compared with white spruce, under identical site conditions, to test the validity of using black spruce in 
dendrochronological studies in the future. 

PosUr19 

CANADIAN CLIMATE INFORMATION - THE ATMOSPHERIC ENVIRONMENT SERVICE 
FranIc D. Manning 

Climate data and derived infonnation are useful, and in some cases crucial for those engaged in 
climate-related activities. This poster session will indicate what climate information. services and products 
are available from the Atmospheric Environment Service and how they may be obtained. Examples of 
periodicals. various non-routine publications. and data on microfiche will be on display. Emphasis will be 
given to recent publications and to publicizing the content and extent of the newly created 195 I-SO climate 
statistics. 1bese statistics required three years to develop. are available on nticrofiche, in publications or on 
malnetic tape, and include nonnals. percentiles and extremes. This session should be of interest to 
designen, developers, application specialists, planners and in fact anyone who requires climate data 
whether for design. planning or operational purposes. If space is available some topical climatic maps may 
also be displayed. 

PosUrlO 

DROUGHT AND DUST ON THE PRAIRIES: U.S.-CANADIAN COMPARISONS 
Steve LaDochy and Clarence H. Annett 

The common belief that there is more dust in the air during periods of drought than during nonnal 
precipitation periods is tested for both the Canadian Prairies and for the central Great Plains of the United 
States. Total suspended particulate (TSP) data from high-volume samplers are compared to variations in 
precipitation and other meterological and non-meteorological data . An in-depth comparison of dust levels 
is conducted for Winnipeg. Manitoba and Kansas City. Missouri, particularly during the extreme 1976-77 
drought in Manitoba and me scorching sununerof 1980 in the central United Stales. The data clearly show 
thIt drouShu and dry periods do have higher dust levels. But the magnitude oftheeffectsof SDOwcover and 
precipitation scavenging on the reduction of dust particles shows marked differences between the two 
locations. 

Continued on page 122 
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Session SA Circulation - Estuaries, Coastal 
Areas and Lakes 

CIRCULATION ON THE NEWFOUNDLAND CONTINENTAL SHELF 
B. Petrie and C. Anderson 

Thurs 1600- 1715 

The prospect of offshore development has increased the need of fisheries, petroleum and enivronmcntal 
agencies for a knowledge of the general circulation of the Newfoundland continental shelf. The work ti l 
Smith. Soule and Mosby (t 937) stands as the definitive description of the currents in tbis region . In order In 
update and quandfy their picture. which was based on temperature and salinity dala. we have analysed 
observations made with surface and bottom dnftel'S, current meters, satellite-tracked buoys, ~a· kvcl 

gauges, and ship's drift . ]0 addition. theconskterabJy expanded hydrological data base has been exammed 
The dominant flow in the region is the Labrador Current with a transport 0(5.3 ( : 0 .44) x 10'" m ") I 

at the southern Labrador Shelf. On the Newfoundland shelf, there are two branches of the current , one 
chrough Avalon Channel (inshore) has a transport of 0 .6 X lot' ml S - I. while the offshore epmponent has a 
transport of 4.1 ( :t: 0.28) X t()6 m} S- I south of Flemish Cap. The data indicate that only 20% ofthe mshurt' 
component moves westward into the Gulf of St Lawrence whereas the bulk of the CUITeRt moves offshll l'C 
where it may contribute to the fonnation of slope water. The observations generally confinn the cireuiulil ill 
pattern proposed by Smith, Soule and Mosby. 

MEAN AND SEASONAL CIRCULATION OFF CAPE SABLE. NOVA SCOTIA 
Peter C. Smith 

Sixteen months' records (April 1979-August 1980) from a mooring array off Cape Sable. N .s . revelll It 

dominant mean circulation pattern characterized by: 
I) longshore currents (4- 8 em- I) near the coast, i.e. within the IOO-m isobath; 
2) a permanent anticyclonic gyre around Browns Bank; 
3) onshore flow near the bottom of Cape Sable; and 
4) offshore/onshore components at bonomlmid-.depth offShelbume, N.S . , i.e . upstream on the Sr.:otmll 

Shelf. 
Superimposed on the mean circulation are distinctive seasonal effects including: 

a) winter-time enhancement (3- 5 cm - I) of ftow tRIO the Gulf of Maine off Cape Sable. which extcnd~ 
to the bottom on the I IO-m isobath; 

b) significant annuat variations of the cross-isobath velocity component near the surface and bultolll 
especially near the coast; and 

c) strong annual cycles in temperature (3_5C1'C) and salinity (0.4-0.7%0) at all sites . 
The seasonal temperature variations are governed primarily by solar input, but salinity, which contrill .. 

density. is governed by advective effects such as a pulse of cold, fresh water that arrives in winter from the 
Gulf of St Lawrence . 1be residuaJ velocity field for a two-dimensional tidal model of the Gulf of Maille 
with a cross-shelf sca surface slope of order 2 X 10- 1 compares favourably with the observed pattern uf 
annual mean. vertically-averaged flow, which suggests that tidal rectification may be the dominant llnvlIIK 
force for the mean circulation. However, a simple diagnostic model indicates that longshore dcn~lIy 
gradients playa major role in the seasonal circulation along with a longshore pressure gradient and scaslllltli 
atmospheric wind stress. 

BOTTOM CURRENTS IN THE CENTRAL BASIN OF LAKE ERIE 
F.M. Boyce, M.N. Charlton. G.N. Iveyand K.C . Miners 

Recent work has shown that biochemical processes occurrine in the bypolimnion of Lake Ene's Centfll 
Basin are strongly governed by physical processes such as sediment resuspensioo and entrainmc:nl 
CUrrents, temperarures. dissolved oxygen, and sediment trap mesurements were made in the CentrallJu!uII 
during 1979 and 1980. The spatial and temporal variabilities of bottom currents are examined as well ali 
their capacity for resuspension and downward entrainment. A diagnostic model is proposed for the study IIf 
the distribution of horizontal cum::nts with depth. 
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RESPONSE OF THE EASTMAIN RIVER ESTUARY (lAMES BAY) TO FLOW REDUCTION 
R.O. Ingram, J.e. Deguise and S. Lepage 

In July 1980 the fresh water discharge oflhe Eastmain River was drastically reduced. Moored current meter 
results from seven locations within the river and one in James Bay are used to describe the transition and 
conditions in the following year. Major features noted include upstream salinity intrusion, larger tidal 
currents and an attenuation and re·orientation of the mean flow. Response time for the circulation was an 
order of magnitude faster than for salinity. 

CURRENT MEASUREMENTS IN GEORGIA STRAIT 
T. Yao , S . Pond and L. Mysak 

Current, temperature and conductivity were measured with a vertically profiling cyclesonde in the central 
Strait of Georgia, British Columbia, between February and May, 1981 . The profiling range was between 
60 and 280 m in 325 mofwater. The mean current was eastward, or across strait. and decreased withdeplh . 
During the initial pan of the observation period, the low-frequency current fluctuations decreased with 
depth; during the lauer part, the current fluctuations displayed a mid-depth maximum. At 60 m the east and 
north components of current fluctuations were comparable. At depth the nuctu3tions were aligned in the 
north-south direction, parallel with the local bathymetry . The displacement of isopycnal surfaces increased 
with depth. TIle dominant portion of wind energy was contained in a frequency band corresponding to a 
period of about S days. The dominant portion of subtidal current energy was contained in lower 
frequenc»es. 1bere was coherence between the along strait component of wind and the east component of 
current in the lowest frequency band, corresponding 10 periods exceeding IS days . 

SessionSB Cloud Physics Thurs. 1600-1745 

NEW EVIDENCE fOR RAINfALL ENHANCEMENT IN NORTH DAKOTA 
AmosG. Eddy and E.R. Reinelt 

1be results of recent studies lend further support to the claim that cloud seedmg in North Dakota produces 
an increase in precipitation during the growing season. Rainfall reported in and downwind from areas 
seeded by aircraft dispersing silver iodide during the period 1976-1980 show characteristics significantly 
different from those of rainfall reported elsewhere in the State. Average nunfall volume increases of about 
15% are found during the critical period from June 6 to July II. Differences in precipitation amount are 
such that rainfall at stations within the seeded plume is greater than that at stations outside the plume. 
Moreover, the percentage of reports showing non-zero rainfall is higher within the plume, and the 
distribution of 24-h rainfall intensities is shifted toward higher values. No Significant differences between 
"seeded" and "non-seeded" rainfall can be discerned beyond 12 h downstream from the seeded areas . 

THE REMOTE SENSING Of SUPERCOOLED LIQUID WATER IN CLOUDS USING RADAR 
DATA 

G.L. Austin and 0, Massambani 

Radar data collected in Spain as part of the PEP experiment using a Russian high sensitivity X band radar 
and a Canadian digitizer were compared with cloud microphysical data collected by the University of 
Wyoming microphysical aircraft. A vertical reflectivity profile characterization technique has been 
developed that shows considerable sk.ilI in idenlifying regions of imbedded convection with significant 
supercooled liquid waler in otherwise scatifonn glaciated clouds. 1be use of this technique in the evaluation 
of seeding potentiaJ is discussed briefty. 

PRECIPIT A nON PROCESSES WITHIN THE ALBERTA HAILSTORM OF 21 lUL Y 1979 
Terrence W. Krauss 

An investigation was made into the precipitation processes operating within the convective zone located 
upwind (with respt(t to the mid-level winds) of a severe Alberta hailstonn 1hat occurred on 21 July 1979. 
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1be main research tools employed were the University of Wyoming's instrumented Queen-Air aircraft and 
the Alberta Research Council's S-Band polarization diven;ity me(eorolog;cal radar. 

1be microphysical observations indicate that precipitation-size particles formed as a result of the 
accretional growth of ice panicles , and the first radar echo greater than 20 dBZ was due to I to 2 mm-size 
graupel particles with concentrations from about 0.01 to 0 .1 L -\. 

A conceptual model was developed for the stann by synthesizing the aircraft data with the radar data. 
Evidence exists for a two-stage hail growth process: the embryos developed in the feeder clouds and then 
were transported by the mid-level winds into the WER of the main stonn where they grew to large hail 
along the edges of the main updraft. Feeder clouds that merged with the storm produced fine-scale 
reflectivity patterns. The transfer of melted graupel particles from the feeder clouds to the WER at levels 
wanner than O"C is thought 10 be a source of frozen drop embryos found within some of the hailstones from 
this storm. 

TIlE APPLICATION OF A COMPlITER MODEL FOR THE OPTIMAL PLACEMENT OF 
CLOUD PHYSICS SENSORS ON A RESEARCH AIRCRAFT 

M.M. Oleskiw, K.L. Grandia and D.S. Davison 

INTERA Environmental Consultants Ltd and the Albena Research Council (ARC) have entered a joint 
progranune for the development of a Research Aircraft Facility suitable for atmospheric cloud physics and 
dynamics research. As part of the design phase for the placement of various external sampling sensors , 
INTERA has conducted modelling studies to detennine lhe extent to which the airflow. and also cloud and 
water droplet trajectories , are affected by the aircraft profile. 

11le airflow in the nose region of the aircraft has been modelled in three ways . The first two methods 
involve the approximation of the nose cone section by parabolas and ellipsoids of revolution. The third 
technique employs INTERA 's Environmental Modelling System to predict the airflow about an arbitrarily 
shaped, three-dimensional aircraft half-section. This laner model incorporates equations capable of 
predicting the development of the aircraft boundary layer as well as the potential flow farther from the 
aircraft surface. Another model has been used to predict the airflow farther back along the fuselage and in 
the wing region . This program uses a surface vorticity method to simulate the potential How about a 
JongitudinaUy symmetric body oriented perpendicular to the flow. 1be velocities predicted by the above 
models will be compared with actual flight measurements at sevelGl locations for a combination of air 
speeds and angles of attack . 

The air velocities predicted by the above models are used as inputs to calculate the trajectories of cloud 
and water droplets that pass near the aircraft. Such trajectories are detennined through the application of the 
complete droplet equation of motion. These studies produce the distortion of the droplet trajectories and 
thus the droplet size spectrum at various locations near the aircraft. By combining these results with the 
knowledge of the airflow, it is possible to evaluate several potential cloud physics sensor locations to effect 
the best compromise between engineering considerations and the desire to minimize the effects of the 
aircraft upon our sampling volume. Furthennore, the model results may be used to compensate for residual 
distorttons . 

NUMERICAL SIMULA nON OF TIlE MODIFICATION OF A CUMULUS CLOUD 
Xu Hua-ying, Huang Mei-yun, Hao Jing-fu and Li Gui-chen 

The numerical simulation of the modification of a cumulus cloud is studied in three ways: raising the 
temperature, changing the updraft current and seeding with salt particles in the cloud. The two-dimensional 
time-dependent cumulus cloud model is used in all the numerical experiments. Results can be summarized 
as follows: 

I. Iftbe temperature in the centre of the ck>ud is raised artificially, the vertical velocity and cloud water 
content in the seeded cloud are all larger than those in the unmodified cloud, and the lifetime of the 
cloud and precipitation also increase. The larger the temperature increase is, the larger the effect will 
be. 

2. If the vertical velocity in the central part of the cloud is changed into a downdraft current within a 
short time, the temperature and vertical velocity in the modified cloud and the precipitation will 
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increase. since below the modified }evel there is a convergence region where the water vapour 
increases and condensation appean. In this case the air will be heated owing to condensation of 
vapour, iO that the temperature will be increased as a result of the modification. 

3. By cloud seeding with salt particles, the precipitation and intensity of the radar echoes may be 
increased. For a given amount of salt seeding, the smaller the salt particles used for seeding, the 
greater the increase of precipitation. However. the onset of the increased precipitation will be later, 
so that precipitation can be increased by cloud seeding with salt particles only for cumulus with long 
lifetimes. 

11IE DISTRIBUTION OF LARGE CLOUD DROPLETS AND INITIATION OF RAIN IN 
WARM STRATIFORM CLOUDS 

Huang Mei·yun, He Zhen·zhen and Shen Zhi·lai 

During June to July in 1979- 1980. large droplets and other cloud parameters in stratiform clouds were 
observed over the Xin An River basin. The concentration distribution and the spectrum of the large droplets 
as a function of height and kind of cloud have been analysed. The results indicate that: I) In summer. over 
the Xin An River basin rain from stratifonn cloud is produced mainly by the condensation·coalescence 
process. The existence of large droplets with a concentration greater than I L ] in cloud is the only 
necessary condition for initiating rain but not a sufficient one. To precipitate, a cloud also requires other 
physical conditions. 2) In the weather modification experiments, ifpartictes of salt are suicabty seeded in 
stratiform cloud. the chance of natural rainfall could be increased. 3) The convective region, in which there 
are more large droplets. could play an important role in the production of precipitation from stratocumulus. 

FURTHER ANALYSIS OF HAILFALL FROM SUPERCELL HAILSTORMS 
Wang Ang·sheng, Xu Nai·zhang and Huang Mei·yun 

It has been indicated that a supercell hailstorm is characterized basically by a large cell with an extending 
"overbangecho", be&ow which there is a "weak echo region"; close to the main body of the echo there is an 
almost vertical "echo wall". But there is no ev)dence that all clouds having such structural characteristics 
are severe bailstonns. Analysis of 30 supercell hail.stonns observed in China and other countries indicates 
that about one·third of superceU bailstonns occur without severe damage or large hailstones. The relation 
between the SbUcture ofhailstonns and the intensity ofhailfall was studied, with the following results: I) A 
larger range of stronger radar echos is a favourable condition for producing severe hailfall. 2) A deep 
interjection of the stronger echo region into the natural ice forming regions is another characteristic of a 
hailstonn with large damage. 3) Severe hailstonns usually appear in the environment with moderate wind 
shear (2.5-4.0 m S- I km- I

). 4) The lifetime of the circulation with an updraft-downdraft and the iotensit)' 
of the updraft are closely related to the intensity of hailfall. 

SesslonSC Ice Engineering Thurs. 1600-1715 

ICE AND OFFSHORE PRODUCTION ON THE EAST COAST OF CANADA 
P.E. Vandall. Jr 

The development of production concepts and the design of offshore structures in those areas indicating 
significant hydrocarbon discoveries on the southeast Baffin Island Shelf. Labrador Shelf and Grand Banks 
will depend primarily on a knowledge of pack ice and iceberg conditions. A surnnwy is given of our 
existing knowledsc about these ice conditions off the East Coast and an assessment is made about what tee 
information is still required to dc:vek>p economically viable production concepts and offsboR structures in 
this area. 
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11!E SIMULATION OF SEA-ICE CONCENTRATION FOR ESTIMATING DRILLING DOWN­
TIME 

I. Stuart Hotzel and John D. Miller 

Estimation of drilling downtime caused by drilling problems and impacts of the environment upon the 
drilling operation is crucial to the assessment of an area for future oil exploration. Petro-Canada Explora­
tion Inc. has examined the possibilities for drilling in an area of Baffin Bay close to the entrance to 
Lancaster Sound. In order to assess the effects of sea-ice incursion upon the drilling operation a statistical 
ice cover model was developed and coupled with a drilling/environment interaction model. The sea-ice 
model is based on an ice/ship impact model originally proposed by Bradford (1971) and modified by the 
authors. The ice impact model reflects the additive effects of new ice. first-year ice and multi-year ice on 
exploratory drilling activities. The model appears to accurately represent the progression of ice conditions 
during the drilling season and more accurately show the relative effects of ice type on the drilling 
programme than simple ice cover models in which ice concentration is the parameter considered to be most 
important to the drilling operations. 

OI'fIMAL PLATFORM STRENGTH IN THE PRESENCE OF MOVING ICE 
E.G. Enns. B.R. Smith and P.F. Ehlers 

Ice floes and bergs moving in a sea containing a stationary platfonn pose an obvious hazard to this structure. 
The time between collisions with floes of specified size is detennined for arbitrary distributions of floe size 
and velocity. The cost tradeoffs involved would be the amount of money spent on strengthening the 
platfonn to withstand the impact of floes of a certain size versus having to move the platfonn whenever 
Hoes of a critical size approach. Graphical results will be presented for various platfonn cost functions. 

11!E DEVELOPMENT OF CRYSTALLOGRAPHIC PREFERRED ORIENTATIONS IN SEA ICE 
- A REVIEW AND AN OUTLINE FOR FUR11!ER WORK 

Ed Stander 

Sea ice commonly consists of three distinct layers. an upper layer. a central or transient layer, and a bottom 
layer; of these the upper layer consists of small crystals with vertical to randomly oriented c~axes. while the 
transition zone consists of columnar crystals whose c~axes are randomly distributed in the horizontal plane. 
Bottom ice is similar in character to the transition zone ice but exhibits a crystallographic fabric in which the 
c~axes art preferentially aligned within the horizontal plane. 

While most workers agree that the changeover from upper to centre ice occurs by the wedging out of 
unfavourably oriented grains, the processes involved in the development of bottom ice are less certain. This 
is unfortunate. since many of the physical properties of sea~ice sheets depend upon the degree of orientation 
present in this bottom layer. 

There are two hypotheses presently available to explain the development of bottom ice: the selective 
growth hypothesis and the stress reorienting hypothesis. In the first process, crystallographic alignment 
occurs by the preferred gowth of crystals whose basal planes lie perpendicular to the predominant current 
direction. Since the c~axis in ice lies nonnal to the basal planes. this produces a c~axis point maximum that 
parallels the current direction. In the strain reorienting process, the basal planes of the ice crystals rotate 
away from (and the c~axis rotates towards) the direction of maximum compression or shortening. While the 
preferred crystallographic orientations produced by these two processes may be similar. this need not 
always be the case. In the selective growth hypothesis. for example, one need only know the predominant 
current direction under the ice sheet to define the c~axis orientation in the bottom ice unit. In comparison. 
the strain reorientation hypothesis suggests that stresses in sea ice produced by tidal Huctations, currents, 
winds and thennal processes will all control the final orrientations of the c~axis point maxima. Thus the 
c-axis orientation cannot be modelled on the basis of a single variable. 

The present paper will review literature pertaining to these two hypotheses, and will discuss experi~ 
ments presently under way to determine whether these processes may lead to the development of preferred 
orientations in ice sheets. 
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Sesslon6A Oceanic Mixing and Water Mass 
Modification 

Fri. 0830-0945 

TURBULENCE STUDIES IN A REGION OF HIGH TIDAL RANGE - SWANSEA BAY, BRIS­
TOL CHANNEL, U.K. 

Ian Borthwick 

The tides in Swansea Bay. on the nonhem coast of the Bristol Channel, U.K., are amongst the largest in the 
world (mean spring range. 8.6). The hydrodynamics and circulation patterns 10 the embayment are 
examined. and series of 18 shol1~period. small~scale dye-diffusion experiments were conducted to examine 
the turbulence charactenstics of the region. Observed currents, uSing both Eulerian and Lagrangian 
methods, indicated a complex hydrography. The embayment is stratified throughout, with values of the 
mean stratification panunecer (N- 2 ) in the range 0.26 x 10- 3 235.91 x 1O~) s 2, The mean vertk:al 
current shear parameter ranged between 210.8 x 10- 3 - 9.5 X 10- ) 5- 1• High Richardson Numbers wert 
observed suggesting that vertical exchange is severely reduced by stratification. The horizontal diffusion 
coefficients. calculated from observed dye distributions, were of the order of I O- Z_ I()! cm2 s - I for time 
periods of loJ-l<t s. Vertical diffusion coefficients were of the order 2- 20 cm2 S- I, and these values are 
directly comparable to those estimated from current velocity measurements. These low values result from 
the restricted vertical exchange due to stratificahon. The data are directly comparable to those presented by 
various authors wooong in similar enVlfOnments. 1be majority of the dye distributions could be modelled 
using a rotationally symmetrical approach, and in general, shear diffusion was not dominant over the 
short-time periods and small scales of observation. Similar areas, where shear diffusion IS known to be 
dominant and stratification miminal, result in higher diffusion coefficients in the range of 1<1'_107 cm2 s I 

(for example, the Bay of Fundy). 

CROSS-FRONT MIXING IN A FRONTAL ZONE IN 11IE GULF OF ST LAWRENCE 
C.L. Tang 

Hydrographic and remote-sensing data show that during the summer months, a quasi-permanent density 
front always exists near Pointe des Monts in the north-south direction. The fonnation of the front is the 
result of a combination of factors: freshwater runoff, geometry of the coasthne and the Corialis effect. 
Cross-front mixing is studied by water mass analysis of a CTDdata set collected in 1979. The waler masses 
in the frontal zone are mixtures of four water types: (a) the surface water outside the frontal zone; (b) the 
cold water at intermediate depths of 60 to 80 m; (c) the deep water; and (d) the surface estuarine water. 
Outside the fronta1 zone, the water column consists of (a), (b) and (c) and the T-S curve follows a classical 
pattern of vertical mixing of three water types. From the tip of the frontal layer to a distance of 20 km 
eastward. the water is a mixture of the same three water types, but their vertical distributions are different 
from those outside the frontal zone. In the upper 40 m oflhis region. there is enhanced mixing accompanied 
by vertical motion wid! upwelling far from the front and downwelling near the front. Inside the front. 
horizontal intrusions of (8) into a region below the frontal layer occurs. The generation of the cross-front 
tlow can be understood by a conceptual model in which the cross-front circulation is driven by an internal 
Ekman transport underneath the lower boundary of the frontal layer . 

MIXING BY INTERNAL TIDES 
H. Sandstrom and I.A. Elliott 

In 1980 and 1981 an experimental programme to look into the connection between rurbulence and tidal 
c~nts at the edge of the Scotian Shelf was carried out. Included were measurements with moored current 
meters and thennistor chains, ocean turbulence probe, sectional profiles with Batfish and acoustic echo 
sounders and repeated cro sectKKls within a relatively confined region. 

Our findings to date show that the tide at the shelf edge is S{ongly non-linear, and that the presence oflhe 
surface mixed layer has a profound intluence on the dynamics of the tide. The base of the mixed Jayer was 
found to be the primary sile of both baroclinic current shear and rurbulent activity. 

Numerous internal instabilities. including internal bores and solitons. were observed in a zone of 
approximately 30-km width. inshore from the shelf edge. Some of these events were tracked with the 
Batfish and acoustic system, and we~ fouod to travel toward the coast with a propagation speed of 
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approximately 1 m S- I. Individual solitons. when identified and tracked. seemed to dissipate over a 
distance of typically 10 km. 

The paper discusses the role of the non-linear instabilities in providing energy for mixing. and makes 
comparisons with other proposed mixing mechanisms. 

REGENERATION OF NUTRIENTS IN DEEP BAFFIN BAY 
E.P. Jones. A.R. Coote and D. Dyrssen 

The nitrate-to-phosphate regeneration ratio in Baffin Bay at intermediate and deeper regions is lower than 
that typical of the ocean regions. The usual nitrogen-to-phosphate regeneration ratio .6.NO):6.PO .. is about 
16, whereas we find in Baffin Bay that the ratio is about 10. The more usual ralioof 16 is implicit in the 
Redfield-Ketchum-Richards equation. which gives a stoichiometric relationship for relative concentrations 
of organic substances. nutrients. oxygen utilization and carbon dioxide . Recently Dyrssen proposed a 
reformulation of the Redfield-Ketchum-Richards equation with a view to representing organic substances 
in terms of a few recognizable organic compounds. The amount of each compound is adjustable and 
represents the organic part ofthe equation more realistically. By assuming an Atlantic origin for the Bottom 
Water of Baffin Bay we have calculated the regeneration coefficients for the Dyrssen formula. With some 
reservations we conclude that a stoichiometric representation of biogenic matter in Baffin Bay can be 
obtained from our data and that this representation shows a higher than expected ratio of carbohydrate 
groups to lipid groups and a lower than expected ratio of protein groups to phosphate groups. 

PHYSICAL ENVIRONMENTAL OBSERVATIONS MADE FROM DRILLING UNITS OFF THE 
EAST COAST OF CANADA 

P.E. Vandall, Jr and W.S. Appleby 

Guidelines regarding the collection of physical environmental data have been developed and implemented 
by the Canada Oil and Gas Lands Administration for companies involved in exploring for oil and gas on 
Canada lands. A detailed description is given of these guidelines and the rationale behind them along with a 
summary of the information that has been collected to date. Several examples of the available data will be 
discussed. 

ON THE ANNUAL MARCH OF THE HEAT BUDGET OF THE NORTH ATLANTIC OCEAN 
Peter J. Lamb and Andrew F. Bunker 

This paper documents the annual march of the following sea-air interaction and upper oceanic processes for 
the 70-3O"N region of the Atlantic: the net surface heat gain. the subsurface heat storage change. the 
divergence of the "vertically and zonally integrated net meridional heat transport" (VZINMHT). and the 
VZINMHT itself. The results for the first three parameters are presented in the form of averages for 10° zones; 
the VZlNMHT estimates are for latitude circles tOO apart. The net surface heat gain is investigated using a 
monthly mean time-scale. and the remaining parameters are treated on a bimonthly average basis. 

The recent sea-air heal exchange research of Bunder (WHOI) provided the basis for the estimation of 
the net surface heat gain. which was obtained as the residual of the conventional surface heat budget 
equation. The results shown will include the first substantial presentation of any of Bunker's monthly (as 
opposed to annual) mean patterns. Estimation of the subsurface heat storage change was made using 
157,085 temperature soundings for the decade 1967-76, a 5° latitude-longitude square horizontal resolu­
tion, and 14 oceanic layers between the surface and 500 m. It thus extended to a much greater depth than the 
275-m limit employed in Oort and Vonder Haar's (1976, JPO) hemispheric study. Separate results will be 
presented for the upper 100. 300. 400 and 500 m; these reveal interesting spatial and annual variations in 
the heat content of various layers. The VZINMHT divergence for a latitude zone was obtained as the 
difference between the rates of net surface heat gain and subsurface heat storage change. With the adoption 
of near-zero 700N VZINMHT boundcuy conditions computed from Aagaard and Greisman (1975, JGR), 
these divergence values were then converted (by southward integration) into VZINMHT estimates for the 
zones' bounding latitude circles. With the possible exception of November-December. the VZtNMHT is 
found to be northward throughout the study region. The presentation of the VZINMHT and VZINMHT 
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divergence results will also emphasize the differences between the magnitudes obtained from 300- and 
500-m heat storage change integrals. 

Session6B Air Quality Fris.0830-0945 

A SPECULATION ON THE EFFECT OF VOLCANOES ON CLIMATE 
W.F.1. Evans 

1bt: recent explosive eruptions in January from an unidentified volcano and in April from EI Chichon in 
Mexico have injected large amounts of sulphur dioxide: into the stratosphere . This will be chemically 
converted into sulphate aerosols overthe next few months; the resulting aerosol layer will persist for several 
yean. 1bis layer will cause heating of the stratosphere and perturbations in the radiative balance of the 
atmosphere as a whole . The solar beam has been .nenuated by about 3% from the January eruption and 
even more by the recenl Mexican eruption . 

The recent literature on the radiative effects of volcanoes on climate is reviewed . It is the conclusion of 
this review that volcanoes have a significant effect on surface climate. The recent large eruptions have 
heightened scientific interest in this topic. 

CWUD AND PRECIPITATION INTERACTION WITH A PLUME OF POLLUTANTS 
G .A . Isaac. J.W. Strapp, R. Leaitch. J.B. Kerr and H .A. Wiebe 

In order to begin studies of mechanisms whereby airborne pollulants are scavenged by clouds and 
precipitation, an NAE Twin Otter was instrumented with cloud physics and air qualiry equipment . This 
package was tested dunng ftights near the Inco stack at Sudbury, Ontario during March 1981. The Twin 
Otter has been used for cloud physics research and thus already had instrumentation onboard to measure the 
size distribution of all cloud hydrometeors from small cloud droplels to large raindrops and snowftakes, as 
well as acomplete range of turbulence parameters. For this study, most of the development work centred on 
installing cloud and precipitation water samplers, SOl monitoring equipment , particle-size spectrum 
analysers and air qualiry filter packs. Some of the equipment that had rarely been used before on board an 
ain:raft included: a Brewer ozone speclrOptK)(ometer modified tode:tece the tocal amount ofS02 in a vertical 
column above the sensor, a SUNY-<levek>ped water collector that separates rain and cloud water, and a 
PMS ASASP probe that measures the size spectrUm of aerosols between 0 .1 and 3 .... m diameter. 

The aircraft wind measuring equipment enabled the Inco plume to be easily detected several kilometres 
downwind of the source . Many of the measurements were made about 50 km downwind of the stack at 
times when the plume was entering clouds andlor precipitation. It was found that the pollutants were being 
"pumped" out of the sulH:loud layer by both precipitating and non-precipitating clouds. The PMS ASASP 
probe appeared to perform well both in and oul of cloud and its results. coupled with the cloud droplet data , 
suggested that condensation may well be the most important aerosol scavenging mechanism in connection 
with acid pm:ipitalion. In addition, estimates were also made of the total tlux of pollutants from the stack 
using the air quality instrumentation. 

AIRCRAFT MEASUREMENTS OF CWUD AND PRECIPITATION SCAVENGING IN POL­
LUTED AIR MASSES IN SOUTHERN ONTARIO 

J.W. Strapp. H .A . Wiebe, R. Leaitch, G .A . Isaac and lB. Kerr 

After design and testing of an aircraft platfonn for measurements of air chemistry , cloud physics and 
dynamics in plume studies out of North Bay. Onwio. further experiments with The National Aeronautical 
Establishment Twin Otter were conducted out of London , Ontario. to investigate scavenging processes in 
polluted air masses by clouds and pm:ipitation . Approximately IS research ftights wen: accomplished 
during September-November 1981, in a variety of synoptic situations that included: wtdcspread precipita­
tion in a polluted 50Uthwest ftow; a well-defined precipitation line in a polluted warm sector; a field of small 
cumulus clouds in a polluted wann sector; snow showers in a clean northwest ftow after the passage or a 
cold front. Data analysis from these ftights is continuing, but some interesting case studies of scavenging in 
a precipitation liDe and by cumulus clouds will be presented. Condensation appears to be an efficient 
scavenging mechanism in clouds. 
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MICROMElEOROLOGY AND DRY DEPOSmON OF PARTICLES 
F. Fanaki. M. lbrahim and L. 8ame 

During the year 1980-1981. two field studies were carried out at Chalk River, Ontario, to detennine the 
particle dry deposition to snow as a function of micromeleoroiogical conditions. 

In these studies three micrometeorological profile towers for measuring wind speed and temperature. a 
Richardson tower and one-level measurement of wind direction were employed. The site was also 
equipped with a source of sUbmicron and supermicron ammonium sulphate panicles tagged with radioiso­
tope SJ5. Monitoring equipment was used at strategic locations downwind from the source to monitor 
particulate concentration. 

The paper presents the experimental observattoas of dry deposition in tenns oCtile micfOmCtcorological 
conditions. 1be role played by the micrometeorology of the atmospheric sublayer oyer snow will be 

discussed. 

PLUME RANDOMIZATION AS A METIIOD TO ADDRESS WIND DIRECTION UNCERTAIN­
TY EFFECTS IN DISPERSION MODELS 

S.K. Sakiyama 

When comparing dispel1ion model predictions of ground level concentrations (GlCs) with observed 
values, a major uncertainty often exists about the location of the plume centreline with respect to the 
monitor owing to the nature of wind direction measurements. Sector averaged vaJues (if the wind vector is 
within a specified angular sector about the line joining the source and monitor) can be used to address this 
problem. The undesirable result of sector averaging is I predictK>n of a lower frequency ofhigh GLes at the 
monitor than would actually occur. Various sector averaging techniques are reviewed and their merits and 
weaknesses discussed. It is concluded that randomizing the plume position within the sector will yield more 
physically realistic GLC frequency dislributions. 

Session 7A Low-Frequency Waves Fri . IOIS-Il00 

ON TIlE RELATIONSHIP BETWEEN INTERANNUAL BAROCLlNIC WAVES AND FISH 
POPULATIONS IN THE NORTHEAST PACIFIC 

Lawrence A. Mysak, William W. Hsieh and Timothy R. Parsons 

From the cross-specttaJ analysis of 40-80 years of coastal sea-level, sea swface temperature and salinity 
data in the Northeast Pacific, we found coherent signals at frequencies of 0.09,0.17-0.20,0.33, and 0.43 
cycles per year, (corresponding to periods of II, 5-6, 3. and 2.3 years). The strong 5- 6 year oscillation, 
besides appearing in the sea-level cross-specbUm. was manifested as a sea level- temperature oscillatK>n 
near Vancouver Island, and as a sca level-salinity oscillation farther north . This signal was found to 
propagate northward, with a phase speed roughly comparable to that of a coastally-trappcd baroclinic 
Kelvin wave. The 3-year oscillation, which appeared to be cut off at higher latitudes , cook! be due to a 
westward propagating barodinic Rossby wave. 

The relationship between these signals, which we interpret as baroclinic waves, and fish )Xlpulations 
was then investigated. Cross-spectral analysis ofthc lUUluai sockeye salmon (Oncorhynchus ner/ca) catch 
and herring (Clupea pallasi,) recruitment with the physical variables was performed. 80th the sockeye 
catch and the hening recruitment were coherent with the 5- 6 year signal from British Columbia up to 
southeastern Alaska. 

We speculate that the temperature and salinity oscillations associated with baroclinic waves may affect 
fish populations. A IDOR detailed study of the Fraser River sockeye showed that bach the average weight 
per fish aDd the total nu.mber of fish caught were coherent with the 5-6 year signal . 

FREELY PROPAGATING TRENCH WAVES ON A BETA-PLANE 
Andrew J. Willmott 

The dispersion relation lS derived for barotropic long trench waves on a mid-latitude ~-plane. It is fouad 
that a critical wavenumber Ic~. which depends on trench orientation and wave frequency. governs the 
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behaviour of each trench wave mode. Leaky modes occur when the wavenumber k of a particular mode 
satisfies k < ke, in which case the energy radiates away from the trench into the ocean interior in the fonn of 
linear Rossby waves. Trapped modes occur when k > ke, in which case wave propagation occurs over the 
shelf and trench only and the energy decays exponentially in the ocean interior. Dispersion curves and 
eigenfunctions are presented for the Peru-Chile, Japan-Kuril and Aleutian trenches. Also calculated for 
each of these trenches are the critical wavelength and wave period for the fundamental mode, at the 
transition point between leaky and trapped wave propagation. The theory suggests that leaky trench wave 
modes might be another generating mechanism for barotropic Rossby waves in the ocean interior. 

SUBINERTIAL FLUcruA TIONS IN THE SOURCE REGION OF THE SOMALI CURRENT 
Gordon J. Mertz and Lawrence A. Mysak 

Current and temperature data were collected in the source region of the Somali current, jointly by the 
Universities of Kiel and Miami, as part of the INDEX pilot studies. The data were collected over a 
six-month period (January-July, 1976), which spans the springtime Monsoon reversal. The experiment 
and data are described in Di.iing and Schott (J. Phys. Oceanogr .. 1978). 

This paper describes the results of the spectral analysis of fluctuations found in data from the 
experiment's two southernmost sensor locations. It is found that, once the annual cycle is removed, most of 
the variance in these current and temperature records resides in subinertial fluctuations. The most 
prominent spectral feature is a 50-day peak. An analysis of different segments of the data shows that the 
50-day peak is highly transient, exhibiting rapid changes in amplitude during certain parts of the records. 

This 50-day period is coincident with that of the global-scale circulation cells found in the tropical 
atmosphere by Madden and Julian (J. Almos. Sci., 1971 and 1972). In this paper, it is suggested that 
wind-forcing excites a long coastally trapped wave and that the observed amplitude variation is due to 
changing mean conditions (e.g. vertical velocity shear and stratification) rather than due to changes in the 
forcing field itself. 

Session 7B Oceanic Modelling Fri. 1100-1200 

MODELLING THE NON-TIDAL BAROTROPIC CIRCULATION IN THE BAY OF FUNDY 
AND GULF OF MAINE 

David A. Greenberg 

Two fully non-linear two-dimensional numerical models are used to look at the residual circulation that is 
generated by tides or winds. The first, a multi-grid model, is used to look at the Bay of Fundy with a coarse 
look at the Gulf of Maine. The circulation in the Bay of Fundy is generally tidally driven. The model clearly 
produces the major gyres at the head of the Bay. Applied wind stresses have some effect on the strength of 
these currents but little effect on the pattern. The anticlockwise gyre in the body of the Bay of Fundy is not 
reproduced in the model. The second model covers the lower Bay of Fundy and the Gulf of Maine with one 
fine grid and is used to look at details in the Gulf of Maine. The circulation around Georges Bank and 
Nantucket Shoals is clearly indicated from tidal forcing alone as is a gyre over the shallow part of Browns 
Bank.. Different steady wind stresses give rise to variations in current strength and current patterns. The 
anticlockwise "Maine" eddy is only found in the model when forced by a steady northeast wind stress. Such 
a wind stress is difficult to justify on the basis of observations. This gyre and the Bay of Fundy gyre are 
thought to be caused by baroclinic effects not modelled. The effects of sea-surface slope along and across 
the continental shelf are to be investigated. 

LOW-FREQUENCY WAVE MOTION OVER STRONG TOPOGRAPHY 
Yves Gratton 

A two-layer model is used to study analytically the properties of topographic planetary waves propagating 
over strong, O( I), topographic slopes. In a body of water similar in shape and in size to the Strait of Georgia 
(British Columbia), these waves are characterized by small wavelengths « 40 km) and long periods (5-60 
days). 
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UPWELLING OFF SOUTHWEST NOVA SCOTIA: OBSERVATIONS AND THREE­
DIMENSIONAL MODELLING 

D. Lefaivre. K.-T. Tee. and P.C. Smith 

In the course of monitoring the low-frequency circulation off southwest Nova Scotia using an array of six 
moorings, a significant fearure appeared. While the circulation is basically alongshore. the near-bonom 
flow showed a strong onshore component. To investigate this further, two heavily-instrumented nearshore 
moorings off Cape Sable were maintained over a three-year period. Data analysis from these moorings 
indicates that the strength of the onshore flow is related to the fortnightly tidal cycle. This has led to the 
hypothesis that the tidal flow generates centrifugal upwelling as it moves around the circular-shaped coast. 
A three-dimensional model of the current has been developed to test that hypothesis . It is a (our-step model . 
It involves the following sequence of modelling: (I) A horizontal two-dimensional Ml tidal model using 
the tidal elevation as input . (2) The vertical profile of the tidal current of step (I) at every grid point using 
field data to evaluate bottom friction. (3) A horizontal two-dimensional residual flow model. (4) The 
vertical profile of the residual now using results of both steps (2) and (3). Comparison with the tidal flow 
has been made. 

DYNAMICS OF THE FRESH WATER PULSE 
K.-T. Tee 

lbe fresh water pulse, which is characterized by a minimum salinity. has been found in many coastal areas. 
Using a 2·D estuarine circulation model and a seasonal variation of the fresh water runoff. a series of 
numerical experiments has been carried out to investigate the distribution, fonnation and propagation of the 
pulse. An example of such a computation is shown for the SI Lawrence Estuary. The pulse is found to 
develop initially near the surface at two locations. The first location is near the river entrance where the 
early formation is mainly due to the direct influence of the river runoff. The second location IS where the 
background salinity gradient. and thus the amplitude of the pulse, is maximum. For the propagation of the 
pulse. it is found that the pulse does not respond entirely like a tracer because: I) the development of the 
pulse in the downstream location starts earlier due to the early arrival of the internal disturbance generated 
at the slope region, and 2) the reduction of the pulse's amplitude. due to the forcing on the pulse by the 
non·linear feedback of the current on the salinity. is smaller than that estimated by the diffusion alone . In 
the deeper water. the pulse. because its generation is mainly due to the downward diffusion from the 
surface, is smaller and arrives later. The vertical velocity induced by the pulse is found 10 affect strongly the 
horizontal distribution of the pulse in the deep water. 

Session7C Boundary-Layer Meteorology Fn. 1015-1130 

STRUCTURE FUNCTIONS OVER LAKE ONTARIO 
Robcn Golus. Muk Donelan and H.A. Panolsky 

For practical applications in remote ~nsing. it is often neceswy to estimate structure constants for light or 
sound from ordinary shipboard data, e.g. surface temperature. and wind. moisrure and temperature 
measured from a ship al 10 m above the sUlface. 

In this paper. such estimates are compared with more direct measurements of the structure constants. 
The structure constants are computed from spectra of moisture and temperature obtained during project 
IFYGL during a wide range of stabilities. These "measurements" are compared with estimates from mean 
qtllDtities by use of bulk formulae. 

Agreement is quite good for C~and C~ (for cempeJ'1,~ and moisture). However. the C; for index of 
refraction of sound seems poorly detennined from the direct measurements. 

TIME-AVERAGE OF THE NON-LINEAR STRESS LAW 
DanielG. Wright. KeithR. Thompson and Richard F. Marsden 

Assuming the mean velocity and the probability distribution of the background motions are known. an 
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expression for the mean value of any function of velocity is given. For an istotropic background velocity 
field, the mean stress is shown to be a simple, non·linear function of the mean current speed and the 
standard deviation of the fluctuations. Results are compared for several fonns of the drag coefficient, which 
is assumed to vary with current speed. 

Using three·hour wind data from eight North Atlantic Ocean Weather Ships, it is shown that the 
fonnula is accurate (± 0.02 Pal for an averaging period of four months. For an averaging period of one 
month, the fonnula slightly overestimates the stress. This is due to skewness in the probability density 
function of the background fluctuations. However, the effect of skewness could be readily included if 
desired. 

A procedure for estimating low-frequency wind stress fluctuations over the North Atlantic is outlined 
using the approximate fonnula. Spatially-smoothed mean surface winds are estimated from geostrophic 
winds using an empirically-determined contraction and rotation; monthly variances of the background 
fluctuations are shown to be dominated by the detenninistic seasonal variation. 

THE SPECTRA OF WIND. TEMPERATURE AND HUMIDITY AT SABLE ISLAND. N.S. 
R.J. Anderson and S.D. Smith 

Turbulent fluxes of wind, temperature. and humidity have been measured under varying atmospheric 
conditions during three separate experiments at a beach site on Sable Island. Nova Scotia. The variations 
with atmospheric stability of the spectral shapes for wind. temperature and humidity and the cospectral 
shapes for momentum, heat, and moisture fluxes agree with spectral shapes reported in the literature. The 
downward fluxes of humidity during stable atmospheric conditions (zlL > 0.1) are of particular interest 
because very few examples have been published. 

Spectral values in the inertial subrange of temperature, wind and humidity can be used to obtain the 
fluxes from "dissipation" estimates: this method is compared with direct measurements. 

FLOW MODIFICATION OVER A LOW HILL 
R.E. Mickle. P.A. Taylor and J.R. Salmon 

In February 1981, detailed measurements of mean flow in the boundary layer over an isolated hill near 
Pincher Creek, ALTA were made from 3- and 10-m towers. Results of the modifications of wind speed at 3. 
6 and 10 m will be presented and compared with theoretical calculations. Preliminary results from a later 
experiment using tethersondes will also be discussed. 

SOME RESULTS REGARDING BAROCLINICITY DEPENDENCE OF THE UNIVERSAL 
FUNCTIONS OF ROSSBY·NUMBER SIMILARITY THEORY 

Sandor Csanady 

The accurate detennination of the cross-isobar angle plays a role in several computational forecasts models; 
therefore. the precise fonn of the momentum related universal functions from similarity theory are 
important. Quantitative investigations about the effects ofbaroclinicity on those functions resulted in major 
improvements in their predictive accuracy. A general baroclinic dependence was derived theoretically by 
Arya and Wyngaard (1975), to which the present author - based on the evaluation of results from a 
second-order closure boundary-layer model - introduced some improvements. It is argued that the 
universal functions of the resistance laws A and B are not really detennined by assuming that they are 
functions of internal stability only, Le. functions of J.1. = HIL, where H is the outer length scale of the 
boundary layer and L is the inner or Monin-Obukhov length, but they must also be functions of the 
dimensionless baroclinicity, IIf( au iiJz); moreover the contribution of baroclinicity, can account for more 
than SO% of the value of A or B. Further. since baroclinicity is rather the rule than the exception in the 
atmospheric boundary layer the need for quantitative expressions is clear. 

The numerical model provides evidence that even for barolr9Pic neutral cases these constants are 
slightly different from values given by previous authors. Notably, Clarke and Hess (1975) based their 
values on the Wangara experiment and amved at A = 4.1 and B = 2.24; Ayra in 1975 carefully 
re--evaluated both the Wangara and the Kansas data and gives A = 4.5. B = 1.5. The author found these 
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values, detennined from a 3·0 numerical model, as A - 3.7 and B = 3.3. More importantly the 
baroclinicity dependence was introduced as a dimensionless parameter that included the angle between the 
swface wind and the lhennal wind: 

k " au, 
A(I'. ~) ~ 3.7 +- -- cos P 

2 u. a, 
k " au, 

8(1'. ~) ~3.3 +- -- cos P 
2 u. a, 

TIle application of these functions to the AMTEX data resulted in a forecast of the cross· isobar angle as 
Q - 2S.T'. as opposed to 60 predicted by Arya's fonn, or 11 0 predicated by Clarke and Hess's fonn . TIle 
actual value was Q ... 320

• 

A second interesting characteristic of these Universal functions is that a definite increasing trend 
manifests itself in their numerical values going from winter to summer cases. This finding was first 
published by Hasse (1981) based on measurements in the Baltic Sea area giving A • 1.6 and B = 3.0 for 
winter and A = 5.7 and B = 3.9 for summer. The evaluation of several runs of the 3·D higher order closure 
model seems to fully support this finding. 
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POSSIBLE ORIENTATIONS FOR A CANADIAN CARBON DIOXIDE PROGRAMME 
R.G. Lawford 

There is mounting evidence to indicate that increasing carbon dioxide concentrations in the atmosphere will 
lead to a global warming. The effects of such a warming will be most significant for temperature and 
precipitation patterns at Canada's latitudes. 

In this presentation, Canada's role in the carbon cycle and the possible social and economic impacts of a 
global warming are reviewed. Based on this review, possible elements for a National Canadian Carbon 
Dioxide programme are identified . 

LIGHTNING HAZARD IN MANITOBA: A CLIMATOLOGICAL LOOK 
Steve LaDochy 

Compared with other types of severe weather, lightning is often underestimated in its destructiveness . 
While mortality and property damage by lightning is found to be relatively low in Manitoba. a great deal of 
damage and losses of millions of dollars occur each year due to lightning·caused forest fires and 
transmission-line interruptions. This study looks at the magnitude of damage due to this natural hazard, as 
well as at areas of high risk . The distribution of Iightning<aused forest fires and power outages are mapped 
and analysed for seasonal and diurnal variations. Comparisons are made belween ligt\tning strikes and 
thunderstorm days, as well as with hail and tornado events. 1be weather·type for large electrical stonns is 
identified. 

SOME ASPECTS OF THE CALIBRA nON OF EARLY CANADIAN TEMPERATURE RE· 
CORDS - A CASE STUDY FOR EASTERN HUDSON BAY. 1814 TO 1821 

C. Wilson 

An attempt has been made to calibrate some of the early temperature records kept at the Hudson's Bay 
Company Posts of Great Whale, Fort George and Eastmain during the early nineteenth century- . The 
calibration has been approached from both a phystcal and a statistical standpoint, treating both the 
systematic temperature differences that might arise as a result of changes in instruments, their exposures 
and observing practices (given the distinctive qualities of these northern sites), and the application of 
cunent Canadian Quality Control procedures as part of the process of adjustment. 

·Under contracllo the Atmospheric Environmenl SCl"o'ice or Canada. and with the kind permiSSion or the Hudson's Bay 
Company. 
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Three aspects of the results are discussed: 
i) the temperature differences resulting from changes in observing practices are compared with those 

associated with instruments and their exposures; 
ii) the usefulness of extending the current quality control procedures to include early temperature data; 

iii) confidence limits 
The adjusted temperature series strongly suggest that the summers of 1816 and 1817 on the coast of 

James Bay and Hudson Bay were more severe than any experienced since modem meteorological records 
began in 1915 (Fort George) and 1925 (Great Whale). There is evidence that the mean daily temperature at 
Great Whale for July 1816 may have been as much as 5. 9°C below the 1941-1970 nonnal value. and about 
2.4°C below the lowest July mean daily temperature in the station record. 

THE COMBINED ACTION OF THE ATMOSPHERIC CIRCULATION AND RELIEF ON THE 
PRECIPITATION REGIME IN COLOMBIA 

I. Noe Dobrea 

The main factor that affects the climate of Colombia is its location in the tropical zone of South America, 
bordered by two oceans and with a North-South chain of mountains. 

Dynamically, the seasonal movement of the intertropical convergence (lTC) lone, determines both the 
temperature and intensity of the main meteorological parameters. These characteristics are particularly 
important in the case of precipitation. 

The following main characteristics of the precipitation distribution in Colombia are outlined: 
a) The direct influence of the movement ofche ITC on the maximum precipitation in the eastern plains of 

Colombia: an analysis of the precipitation distribution is shown through a longitudinal cross-section 
along 67OW. between 0 and IrN emphasizing the relation between the mean position afthe ITC and 
the maximum precipitation. 

b) The location of the maximum precipitation area at high altitudes of the Andes and its dependence on 
the advection of the air masses. 

c) The presence of orographic precipitation in the foothills of the Andean mountains. The intensity of 
orographic precipitation is emphasized, as well as its contribution to the centre of maximum 
precipitation in the Pacific region of Colombia (approximately 10,000 mm). 

d) The inOuence of the local circulation on the precipitation in the mountains. The existence of drought 
is evident in the interior of the Andes with respect to the inOuence of the atmospheric circulation. 

e) The unimodal and biomodal types of distribution in the annual mean precipitation in Colombia, its 
dependence on the movement of the lTC, emphasizing the local inOuences on the rainfall regime in 
different parts of Colombia. 

THE CLIMATOLOGY OF TORNADOES IN CANADA FOR THE PERIOD 1950- I 979 
M.J. Newark 

Other than the ground-breaking work. of Lowe and McKay (who 20 years ago published several articles 
concerning tornadoes in Western Canada), little has been known about the incidence of tornadoes and the 
risk of tornado damage, injury or death in Canada. Data concerning tornadoes during the period 1950 to 
1979 (and earlier) have been gathered from many sources and processed to arrive at a set of quantitative 
conclusions concerning their physical characteristics. 

The task. was composed of a number of steps as follows: (a) finding the data in the first place, (b) 
defining the tenns and equations to be used in the study, (c) devising a method of dealing with the errors and 
inconsistencies in the data, (d) encoding data into a quantitative fonn. (e) computerizing the encoded data 
for ease of sorting and calculation. and (f) analysing the results. 

The results indicate that tornado incidence (the number of tornadoes per unit area per unit time) in 
populated sections of Canada is compatible with the incidence values published for adjacent American 
States. and that the highest annual risk of tornado damage is in Southwestern Ontario (0.05 to 0.1 % Ion -2) 
followed by southeastern Manitoba (0.05% km -2). 

In tenns of size, the average Canadian tornado (regardless of intensity) has mean dimensions of 13.7 
kin in length. 182 m in width. and 7.1 1cm2 in area. In Southwestern Ontario. the return period of an F3 or 
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sc:rongertomado is S years , and it is likely to have mean damage dimensions of84.8 kIn in lengch , 917 m in 
width and 76 km2 in BRa . 

WEATIlER OlITLOOK BY CONTINGENCY ANALYSIS OF lOO-SO KPA MEAN MONTHLY 
THICKNESS FIELD 

LO.Mapanao 

The method of contingency analysis was used to estimate the conditional probability distribution of a 
predictand vector Y given antecedent predictor vector X. The primary objective was to eJtplore whether any 
precursory information can be derived from antecedent fields of geopotential thickness that may be utilized 
in planning for the effective use of resources during drought situatwRS. 

Model verifications with a 1974 independent sample will be discussed. 

ETUDE DE LA CIRCULATION GENERALE DE L'ATMOSPHERE PAR LES METHODES DE 
LA CLIMATOLOGIE SYNOPTIQUE 

J. Litynski et J. Sockenski 

La classification des types de circulation g~nerale est bas~e sur I'analyse de la distribution spatlale des 
indices de circulation: I' indice zonal et I' indice I1'M!ridien, ainsi que sur la valeur de la pression moyenne sur 
I'h~mi~re nord (du pOle au 2<r paraIJele). Celte analyse est possible grice 1 I'enregisa-ement par 
l'Environnement Canada des donnees concernant la preiSlon atmosphenque sur I 'hemis~re nord pour la 
period< 1949-76, 

Des choses int~ressantes se degagent de cene analyse: 
- la pression moyenne au niveau de la mer de I'h~misph~re nord subil des changements lents avec la 
composition periodique beaucoup plus simple que les changements de la pression locale; 
- Ia distribution spatiaie des indices regionauJt de circulation se prete tres bien a I'analyse harmonique et on 
pourra ~crire cene distribution en utilisant un nombre limit~ des parametres nurmriques (huh pour chaque 
indice); 
- les seuils saisonniers de la press)on moyenne <au printemps et en automne) font des oscillations d'une 
IltlMe ~ j'autre et on es~re pouvoir~blir une relation entre la position de chaque seuil ellacaracl6ristique 
de la saison qui suit. 

La classification des types de circulation ge~rale est faile en deuJt etapes: 
I . classification des types g~neraux basee sur la pression moyenne et les parametres num~riques de la 

distribution spatiale des indices de circulation; 
2. classification des types regionaux pour les six (6) zones choisies (Europe, Asie de l'Ouest, Asie de 

l'Est, Pacifique, Armrique du Nord et Atlantique) . 
L '~tape finale de travail constitue la compression entre Ics anomalies climatiques en hiver au Canada et 

ks types de circulation gt~rale . 
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SIXTEENTH ANNUAL GENERAL MEETING 
CANADIAN METEOROLOGICAL AND OCEANOGRAPHIC 

SOCIETY 

Ottawa 
26 May 1982 

AGENDA 

I. Adoption of Agenda 

2. Minutes of the Annual General Meeting. 27 May 1981 

3. Annual Reports from the Executive 
a) President's Report 
b) Treasurer's Report 
c) Corresponding Secretary's Report 

4 . Annual Reports from Committees. Editors and Archivist 

.) Edi'oriaJ ComnUII<e 
b) CMOS News/ener Editor 
c) Scientific Committee 
d) Standing Committee on Public Infonnation 
e) Membership Committee 
o Financial Development Committee 
g) Committee on Professionalism 
h) Prizes and Awards Committee 
i) Education Committee 
j) Society Archivist 

5. Annual Reports from Local Centres and Chapter 

6 . Annual Reports from Speciallnteresl Groups 

7. Budge' for 1982 and projccled Budge' for 1983 

8. Motions from Council 
.) Membership and Subscription fees for 1983 
b) Amendments to By-Laws 
c) OIhor 

9. Locations of Future Congresses 

10. Future of Speciallnterest Groups 

11. UseofthcDevelopmentFund 

12. OthcrBusincss 

13. Report of the Nominating Committee 

14. Installation of Officers for 1982- 83 
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SEIZIEME ASSEMBLEE GENERALE 
ANNUELLE DE LA SOCIETE CANADIENNE 

DE METEOROLOGIE ET D'OCEANOGRAPHIE 

Ottawa 
Le 26 mal 1982 

ORDRE DU JOUR 

I. PRSCDtation de )' ordre du jour 

2. _.-vaba! de l'assembUe l¢n&ale annueUe, Ie 27 mai 1981 

3. Rapporu du Bureau d'admiDisttation 
a) Rapport du pmicIenI 
b) Rappo!1 du b'tscrier 
c) Rapport du ~-<orre,pondan. 

4. Rapports annuels des comi~s. des redactcurs et de l'arcbi'iisu 
a) Comi~ de r6iaction 
b) R~tcur du Bulletin de nouvelles de la SCMO 
c) Comilt scicntifique 
d) Comilt _ d'infonnalion publique 
e) Comilt d'fligibililt de. mem_ 
f) Comi~ de ~vcloppement financier 
g) Comil6 Sut Ie profcssionalismc 
b) Cexuiltdes ~"'$ 
i ) Comilt de 1'_ en mfI6orologie 
j) An:bivi ... de I. Sociflt 

5. Rapports annuel, des centres locaux et de section 

6. Rapports annuels des groupes d'itudc de sujets particuliers 

7. Budget pour 1982, budge. projclt pour 1983 

8. Propositions du Cooscil d' admiDisttatioo 
0) CutisaliOD.< puur 1983 
b) AmendemenIS aw< ~glemenlS 
c) Divers 

9. Lieux oil 50 lieodroa. I .. ~ l venit 

10. Avenirdes lPOOJ>OS d'aude de sujets portiadiers 

II. Utilisation de. fonds de dfveloppemen. 

12. Divers 

13. Rappons du comi~ de mise en candidature 

14. IDvCllihft des DlOIIlbIos du 8 ...... d' admiJIiIttatioa pour 1982-83 

Onlre du jour 16S 



MINUTES OF THE FIFTEENTH ANNUAL GENERAL MEETING OF 
THE CANADIAN METEOROLOGICAL AND OCEANOGRAPHIC 

SOCIETY HELD ON MAY 27, 1981 AT 1900 H, UNIVERSITY OF' 
SASKATCHEWAN CAMPUS, SASKATOON, SASKATCHEWAN 

J. Maybank, President, caUed the meeting to order at 1915 h with 56 members present. 

1. Adoption of Ag~ndo 
The agenda was adopted as published on page 56 of the Fifteenth Annual Congress Issue of 
ATMOSPHEU-OCUN with the following additions: 

Under item 3 - add Auditor's Report 
Items 4e and 48 - to be discussed with item 8c 

2. Minutes o/the FourttenthAnnual General Meeting. 22 May 1980 
P. leBlond moved, seconded by G. McKay, that the minutes be adopted as pubiished in the Fifteenth 
Congress Issue of A TIIIOSPHERE-<JCEAN. MOTION PASSED. 

3. Annual Reports from the Executive 

a) PresUJenl's Report: J. Maybank 
The President submitted his report as given on pages 70--80 of the Fifteenth Congress Issue noting 
that an educational committee was strongly reconunended. the prizes and awards structure of the 
Sodcty has been reviewed, a by-laws review committee has been set up, the future executive would 
be located in the Ottawa area, and a permanent office has been established in Ottawa with the 
Canadian Association of Physicists . 

b) Treasurer'! Report: R. Angle 
R. Angle submitted the Treasurer's report as presented on pages 81-86 of the Fifteenth Congress 
Issue noting the Society is on budget for the current year. 

c) CorrespondingSecretaTy'sRepor,: P. Kociuba 
P. Kociuba elaborated on the CUl't'ent membership status noting there are now 871 members and 13 
corporate and sustaining members. He also noted that 100 subscriptions to Chinook Magazine had 
now been receiVed. The Chinook offer remains open. 

d) AudiJor'! Report: R. Angle 
R. Angle submitted the Auditor's rqKM1 as shown on pages 86-87 of the Fifteenth Congress Issue. 

J. Powell moved the Executive Reports be accepted, seconded by D. Bauer. MonON PASSED. 

4. AMIIOI Reportsfrom Comntitkes, Editors antiArchivist 

a) Editorial Committu 
P. LeBlond submitted the Editorial Committee report on behalf ofH. Leighton as shown on pages 87 
and 88 of the Fifteenth Congress Issue noting that at present submissions to ATMOSPH£RE-OCEAN 

were climbing. 

b) CMOS Newsletter Editor 
A. Mann submitted the Newsletter Editor's report as shown on pages 88 and 89 of the Fifteenth 
Congress Issue and thanked members of the Society for their contributions and assistance in 
preparation of the Nnv!ietter. 

c) Scientific Committu Report 
G. Boer submitted the report of the Scientific Committee as published on pages 89-90 of the 
Fifteenth Congress Issue and added comments on the meteorological education and ttaining issue. 
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d) Standing Committee on Pu.blic In/ormation R~port 
J. Kotylak submitted the committee report as published on pages 91-92 of the: Fifteenth Congress 
Issue noting the committee had completed a monogntph on Meteorological Careers and will now 
focus on one for Oceanography. 

e) M~mlHrship Committee Report 
C. McLeod presented the report of the Membership Committee published on pages 92- 93 of the 
Fifteenth Congress Issue . 

o Financial Devdopment Committee Report 
R. Angle presented the Financial Development Committee report published on pages 93- 94 of the 
Fifteenth Congress Issue noting the committee was not particularly active . 

I) Projessionoiism Committu Report 
R. Charlton presented the report of the Conuninee on Professionalism as published on pages 95-96 
of the Fifteenth Congress Issue noting the Directory of Consultants had been distributed to 230 
individuals and institutions and a second edition will be prepared. 

h) Awards Committu Report 
J. Maybank noted the awards would be announced at the Congress banquet. 

i) Citations Committee Report 
J. Maybank reported chat there were no citations recommended this year. 

j) Society Archivist 
M . Thomas reported that historical material of the Society was being collected and organized. 

O. McKay moved the annual reports be accepted. seconded by R. Asselin. MOTION PASSED. 

5. AnnlUll Reporlsfrom w eal Centres and Chapters 
After several Centres and Chapters provided brief updates of their activities E. Lozowski moYed 
adoption of the reports . seconded by R . Asselin, MOnON PASSED. 

6. AMIltlI Rtportsfrom SpeeiJJll1U~r~st Groups 
J. Reid presented the report of the Air Pollution Meteorology Special Interest Group as published on 
page 112 of the Fifteenth Congress Issue elaborating briefly on their activities. 
O. Schaefer reported on the Hydrology Special Interest Group noting that their terms of reference 
were similar to those of the Air Pollution Meteorology Special Interest Group, 

J, PaweD moved the adoption of the reports. seconded by J, Kotylak. MOTION PASSED. 

7 , Budget/or 1981 and Projected Budget/or 1982 
R. Angle submitted the budgets as published on page 86 of the Flfteenth Congress Issue noIing that 
t 98 t looks good but that in t 9&2 some reduction in expenses will be required if the NSERC grant is 
not receiVed. G. McKay moved the adoption of the budget, seconded by R. Asselin. MOTION PASSED. 

-
8. Motionsfrom Council 

a) MtmlHrship and Subscription F ~es for 1982 
R. Angle moved the fee structure remain unchanged except that institutional subscriptions be raised 
to $50.00 per year for 1982. seconded by G. McKay. MOnON PASSED. 

b) AnsmdIMnts to By-Laws 
BY-LAW6(j) 

After discussion of the report of the Corruninee on Professionalism, the role of the Soclety in a 
professiooal versus learned capacity and the need to protect the public interest , R, Charlton moved 
By-Law 6(j) (Appendix I) be adopted, seconded by R. Angle. MOTION PASSED. 
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BY-LAW 16 
After considerable discussion, R. Charlton moved By-Law 16 (Appendixes I and 2) be adopted, 
seconded by R. Angle. MOTION DEFEATED. 

B. Boville moved a vote of thanks to the committee. 

c) Associate Memberships 
C. McLeod discussed the background and needs of establishing an Associate Membership within the 
Society. After some discussion regarding the financial repercussions of establishing an associate 
membership through its possible effects on the circulation of ATMOSPHERE-GCEAN, C. McLeod 
moved that a new class of membership to be known as Associate Membership be created for a 
two-year trial period and that during this trial period no current member be allowed. to enroll as an 
Associate Member. Associate Members shall have all the rights and privileges of regular mem­
bership but shall not receive ATMOSPHERE-GCEAN, nor be entitled to hold office on Council or as 
chainnan of a National Committee. Associate members are also not entitled to vote at the Annual 
General Meeting. MOTION PASSED. 

9. Locations of Future Congresses 

1982 Congress 
L. O'Quinn, Chainnan of the Local Arrangement Committee for the 1982 Congress, outlined 
preparations to date and noted. the Congress theme will be Sea Ice. 

1983 Congress 
The Alberta Centre will host the 1983 Congress. 

1984 Congress 
An invitation was received from the Halifax Centre to host the 1984 Congress. 

The executive agreed to take under advisement a request from G. Bristow to consider delaying the 
Congress two or three weeks in future years. 

10. Other Business 
None. 

II. Report of the Nomiooting Committee 
J. Powell moved nominations for the 1981 - 82 executive as published on pages 113- 114 of the 
Fifteenth Congress Issue, seconded by P. LeBlond. MOTION PASSED. 

12 Installation of New Officers for 1981-82 
The new executive officers were introduced and installed. E. Lozowski took the chair and thanked the 
outgoing executive and committee members and welcomed the new members. 

R. Bennett moved adjournment of the meeting at 2300 h, seconded by J. Reid. 
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J.H. Renick 
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BY-LAW 6 

Appendix 1 

NOTICE OF MOTION FROM COUNCIL 

PROPOSEO BY-LAW AMENDMENTS 1981 

j) A a,nuni_ on Professionalism shall be established 10 foo .. , !be profcssiooal ideals of persona1 
lraining. responsibility, conscientiousness, self discipline and ethical marurity; to enhance the prestige of 
meteorologists and oceanographers; and to promote the growth and development of industrial and 
environmental applications of meteorology and oceanography. The Conunittee shall consist of a chainnan 
and at least four other members. appointed by Council, representing the diverse interests of the federal 
govenunent. provincial governments. universities, industrial corporations and consulting firms. Members 
may serve on the Committee up to a period ofthrft years . 1be Committee shall meet at least once a year and 
shall prepare an annual report on its activities for Council. 

BY-LAW 16-Code of Ethics 
a) The Society shall maintain a Code of Ethics for professional conduct to uphold the dignity. honour and 
credibility of the meteorological and oceanographic professions, to protect the public interest and to strive 
for continuinl improvements in the benefits to society from the atmospheric and oceanic SCteoces. 
b) The Code of Ethics. as approved by Council . sholl be appended to these By-Laws (Appcndix 2). 
Changes shall take effect 12 months after the dale on whkh they were approved by Council. 
c) Alleged unethical conduct shall be thoroughJy investigated by the Committee on Professionalism and 
the findings reported to Council. 
d) Disciplinary action arising from breaches of the Code may only be taken by Council. and then only after 
receiving a report and recommc:ndations from the: Committee on Professionalism. 

Appendix 2 - Code of Ethics 

PREAMBLE TO CODE OF ETHICS 

Most members of the Canadian Meteorological and Oceanographic Society (CMOS) are professionally 
engaged in several aspects of the Meteorological and Oceanographic scicnces. Although CMOS is a 
Learned Society. its members and executive are convlnced thai the professionals among them can practice 
within the following Code of Ethics . 

THE SPIRIT OF THE CODE OF ETHICS 

CMOS recognizes that professional ethics are founded on mtegrity and a devotion to serve the advancement 
of both knowledge and human welfare. This concept should 8!Jide a professional at all times. , 

DUTIES OF THE PROFESSIONAL TO THE PUBLIC 

A professional member of CMOS: 

1. Shall attempt to convey to the public an understanding of the meteorological and oceanographic 
sciences whenever professional knowledge may be of benefit 

2. Shallaucmpt to keep abreast of advances in knowledge so that the public may be kepi well informed 

3. Shall use sound scientific principles applied in a scientific manner and shall use che best available 
metbods. tcchniques and data 

4. Shall undertake only such work. as can be competently pcrfonncd 

S. Shall refer requests for service that are beyond available professional capabilities or scope of service 
to those properly qualified 
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6. Shall accept credit only for such work as has been carried out or has been prepared under personal 
supervision 

7. Shall not be associated with enterprises contrary to the public interest or sponsored by persons of 
questionable integrity 

8. Shall not issue statements on maners connected with public policy that art inspired or paid for by 
private or government interests, unless it is indicated on whose behalf the statements art being made 

DUTIES OF THE PROFESSIONAL TO CMOS AND ITS MEMBERS 

A professional member of CMOS: 

9. Shall endeavour at all times to improve the competence, dignity and prestige of the professional 
practice of Meteorology and Oceanography 

10. Shall recognize that the profession is required by both the public and private sectors and that the 
Code of Ethics applies equally to both sectors 

11. Shall relate to fellow professionals with fairness and good faith 

12. Shall participate in scientific meetings whenever possible and endeavour to publish the results of 
research and investigations in CMOS publications or other suitable media 

13. Shall not attempt to supplant a professional member of CMOS after definite steps have been taken 
towards the other's employment 

14. Shall not knowingly solicit the clients of a professional member of CMOS 

IS. Shall not use the advantages of a salaried position to compete unfairly with a profeSSional member of 
CMOS 

16. Shall, on believing that a member is practising contrary to this code of ethics, advise the Committee 
on Professionalism of CMOS about such matters 

DUTIES OF THE PROFESSIONAL TO HIS CLIENT OR EMPLOYER 

A professional member of CMOS: 

17. Shall act for clients or employers as a faithful agent or trustee 

18. Shall accept remuneration only for advice or services that can be perfonned using existing 
qualifications 

19. Shall not disclose confidential information obtained in trust from an employer or client 

20. Shall not undertake any assigrunent that may create a conflict of interest with client or employer 
without the full knowledge of both the client and the employer 

21. Shall refrain from making exaggerated and unwarranted claims and statements 

22. Shall present clearly to clients and employers the consequences to be expected if professional 
judgement is overruled by other authorities. 
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PRocEs-VERBAL DE LA QUINZIEME ASSEMBLEEGENERALE DE 
LA SOCIETE CANADIENNE DE METEOROLOGIE ET 

D'OCEANOGRAPHIE, TENUE A 19 H LE 27 MAl 1981 AU CAMPUS 
DEL'UNIVERSITE DE LA SASKATCHEWAN, A SASKATOON 

Lc president, J. Maybank, ouvre I'assembl~ Ii 19 h 15; 56 membres sont presents. 

1. Adoption de l' ordre du jour 
Les membres adoptent l'ordre dujour tel qu'il apparait Ii la page 56 dans Ie RUmero d' AoTMOSIWEU­

OCEAN relalif au quinzieme Congres. avec les modifications suivantes: 
- Ajouter "Rapport du verificateur" a ('article 3 
- Les articles 4e et 4g seront incorpores a "article 8c. 

2. Proces-verbal de la quatorzieme assemblie glnerale, lenue Ie 22 mai 1980 
P. leBlond propose, avec l'appui de G. McKay, l'adoption du proces-verbal tel que public dan, k 
Rumero d' A TM05PHEU-OCEAN consacre au quinzieme Congres. MonON AOOPTtE. 

3. Rapports annuels du Conseil d' administration 

a) Rapport du prlsidem: J. Maybank 
I.e president depose son rapport (voir Ie RUmero d',UMOSPHERE-OCEAN consacre au quinzieme 
Congres) et souligne que la fonnation d'un comite de I'education etait fortement recommandee, 
qu'on avait revise la structure des prix et des distinctions decemes par la Societe, qu 'on avait cree un 
comite de revision des reglements, que Ie prochain Conseil d'administration aurait lieu dans la region 
d'Ottawa, et qu'un bureau pennanent avait ete ouvert a Ottawa en collaboration avec I' Association 
canadienne des physiciens. 

b) Rappon du tresorier: R. Angle 
R. Angle depose Ie rapport du tresorier, tel que presente dans Ie numero d'ATMOSPHERE-DCEAN 

coosacre au quinzieme Con¢s, en faisant remarquer que la Societe respectait les limites de son 
budget pour l'ann6e en cours. 

c) Rapport du secretaire-co"espond4nz: P. Kociuba 
P. Kociuba fait Ie point sur Ie nombre de membres: la Societe compte actuellement 871 membres, en 
plus de 13 membres moraux et de soutien. n souligne aussi qu'on avait ~u 100 demandes 
d'abonnement a la rewe Chinook. L 'offre presentee tient toujours. 

d) Rappon du verijicaJeur: R. Angle 
R. Angle ~pose Ie rapport du vmficateur, tel que presentE dans Ie numero d' ATMOSPHERE-DCEAN 

consacre au quinzieme Congres. 
, 

J. Powell, avec l'appui de D. Bauer, propose l'acceptation des rapports du Conseil. MOTION 

ADOPTtE. 

4. Rapports annuels des comites, des rhwcteurs et de J' archiviste 

a) Comite de redaction 
P. LeBlond, au nom de H. Leighton, ~pose Ie rapport du Comite de redaction tel que presente dans 
Ie numero d' ATMOSPHERE-DCEAN consacre au quinzicme Congres, et il indique que de plus en plus 
d'articles sont soumis. 

b) Redacteur du Bulletin de la SCMO 
A. Mann depose Ie rapport du redacteur du Builetin, tel que presente dans Ie numerod' ATMOSPHERE­

OCEAN consacre au quinzieme Congres, tout en remercient les societaires de leurs contributions ct de 
leur aide dans la preparation du Bulletin. 
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c) Rapport dJl Comirl scientifique 
G. Boer ~ Ie nppon du Comi~ scientifique, tel que tmsen~ dans Ie numiro d'ATMOSPHERE­

OCEAN con.sacd au quinz.i~me Conans, et fonnule certains commentaires sur 1& question des ~tudes 
et de la formation en iMt6oroiolie. 

d) Rapport du Comirt pe1'ffftlMnl d'injormtJlion pllbliq~ 
J. Kot)'lak ~pose Ie nppon du Comi~. tel que ~sent6 dans Ie num&o d'ATMOSPHEItE-OCUN 

COnsacft; au quinzi~me Conans. en $Oulignant que Ie Comi~, ~s avoir le~ une monographie 
sur Ies carria'es en ~t6orologie, entreprendra 1a pdpantion d'un document similaire pour Ie 
domaine ~iqIIe. 

e) Rapport du Camitl d'iligibilitl des mnnhres 
C. McLeod ~se Ie rappon du Comit6. tel que ~sen~ dans Ie nu"ro d'ATMOSPHERE-0cE.4.N 

coa_ au qu~ COIlgR" 

f) RoppoN ell. Comitl ell. dlvel""".,,,,,,, fin<urc;" 
R. An&Ie dq>osc Ie rapport du Comi~, tel que ~DI\! dons Ie nUlIlbo d'AT>IOSI'HERE-DCEAN 

co~ au quinzi~me Conans, tout en faisant remarquerque Ie Comit6 n'avait pas connu one ann~ 
particulia'ement active. 

I) RoppoN ell. ComiU "" "profwionnalisme 
R. Cbarltoo dq>osc Ie rapport du Comi~, tel que ~ dons Ie nUlIlbo d'ATMOSPHEMHJCOAN 
co~ au quinzi~me Con~s, et &jOUle que Ie "pertoire des experts-conseils avait ~~ distri~ 1 
230 individus et OIJanismes; on en prqwera one dcuxi~me 6dition. 

b) RDppoN ell. Comitl <h' rlc""'P'/WI' 
I. MayblDk indique que I .. laurUtJ seraienl connus • I' occasion du bonquet. 

i) Rapport du Comitl des distinctions 
I. Maybool< souU .... qu'lUCun< distinction ne sera dlcerMc ce<te ..we. 

j) Rappon <h r arch/111m <h /a Soclhl 
M. Thomas rappone qU'OD proc6de actuellement au catalolage des documents historiqucs de la 
Soci6ti. 

G. McKay, appuy~ par R. """lin, propose I'acceptalioa des rapportSlnnuels. MOTION ADOnu. 

S. Rapports llItIIWis des centres locGUX et tks sections 
Aprts que plusieun c:entres et sec;:tions eorent npi<iement rts~ leon activit6s. E. Lozowski, 
appuy~ par R. """lin, propose I'adoption des rapports. MOTION ADOmE. 

6. Rapports dlUUlels des ,roupes d'inllrlu splcima 
I. Reid dq>ose Ie rapport du groupe de Ia pollution atmosplu!rique, lei que ~~ dons Ie DUlIIbo 
d' A TMOSPHERB-ocEAN~ au quinzi~me C~s. et relale brihement lea activit6s entre:prises. 
G. Schaefer traite du groupe de I'hydrologie, et fait temarquer que Ie _ de ce groupe est 
similaire. cdui ... groupe de Ia poUutioD 1IItIlOopI>h;qu. 

I. Powell, appuy~ par I. Kntylak, propose I'adoption des rapports. MonoN ADOI'TU. 

7. Budg~'pour 1981 erprlvisionsbudglllJinspour 1982 
R.Angledq>osclel~budFWr<s .. lIesque~.donsIeDUlIIbod'A_-OC&<N 
~ au quinzitme Congrts; iI siple que I. situation semble favorable en 1981. mais qu'oo 
devn r6duire certaiDes ~ eo 1982 si noDS De rccevons pas Ie subvention do CRSNG. 
G. McKay, appu~ par R. Asselin, propose l'adoptiOD du bud",!. MonON ADOPTU. 

I. Prop<l3ilions ell. Conuil 

aJ Frais tk soci/llUtaJ et d' abonMmenJ pour 1982 
R. Anile, appuy~ par G. McKay, propose que I .. fnis ..... D. au m6me Diveau, saof pous I .. _me ... anouels dea iDstitutiona qui senient port/!.l SSO eo 1912. MOTION ADOPTU. 
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b) Modijicationlks rigk_lIls 
U:GLEMENT 6 (j) 
A.,.u IVOir troi~ du rapport dq>oS<! par Ie Comi~ du professionnalisme. .bordi Ies 1Spe<U 
profeasioaDels., acado!miques du r6le de la Soci~., discu~ de II n6c<ssi~ de pn*ger 1'_' 
public. R. CbarlIOO. appuytparR. Anale. propoo<l'adupliondu ~glemenl6(j) (annexel). MonoN 
ADOPTtE. 

UGLEMENT 16 
A.,.u .... Ion ... discussion. R. CbarlIOO. appuytparR. Angle . propoo<l'adupliondu~glemeaI16 
(anoexcs 1 et 2). MOTION kEJETU. 

8. Boville propose qu'on remercie Ie Comite. 

c) Membres associis 
C. Mcleod discute de I' ~ventuelle acceptation de membrcs assoc:iis au sem de la Soc~tI! . ApRs une 
brbe discussioo c:oocemant Ies aspects financiers d' une teUe mesure sur la circulalion 
d' AnIOSPHQE-OCEAH, C. Mcleod, appuy~ par P. Kociuba. propose que soil cr6Se pour une p&iode 
d'cssai de deux IDS one nouvelle classe de membres. qu'on appellenit membres associl!s; pendant 
celie pUiode, aucun membrc acruel De pourrait s'inscrirc 1 titre de membre associ~. l.es membres 
associ&; jouiraient de taus les droits et pri~ de soc~caires ordinaires, mais its DC recevraient pa$ 

Ie pubIicItion A T1IIOSPHUE-DCEAH, et ils DC poumieDt pas siqer au Conseil ni pr&idcr un Conseil 
national. En outre, ils o'awaient pas Ie droit de vote pendantl'assemblie g~n6raJe annuelle. MonON 

ADOPTtE. 

9. ProcMinsCongres 

Congris de 1982 
L. O'Quinn, pRsident du Comite des anangemcnts locaux pour Ie COD~ de 1982. fait Ie point sur 
Ies ~tifs et rappcUc que Ie CongR:s aura pour ~me La glace de 1M'. 

Congriuk 1983 
Le Con¢> de 1983 aura lieu au eo_ de I' Alberta. 

Congrisde 1984 
Le CenIre d'Halifax I offe .. d'"""ueiUir Ie Con¢> de 1984. 

Le Bwau d'ldministrltioo acceptc de prendre en consid&alion une demande de O. Bristow, qui 
dl!sire que Ie COQg~ soil tenu deux ou trois semaines plus tard dans l'ann6e,ll'aveair. 

10. Awts qwstions 
Aucuoe autre question n'a ~ discut6e. 

11. Rapport elM Comill de mist ~n candidllture 
I . Powen. appoyt par P. LeBlond. propose I'adoption des candidalures """"""""lac:ompositioo du 
Conseil 1981- 1982. lenea que ~ dans Ie _ d'A_DE-<JCEAN coosocn! au 
quiDzi~me Con~. MOTlON ADOrnE. 

12. Mist tn!oncrlon des IMmbrtS du BlUtau II administralion pour 1981-1982 
On praeo&e et installe les membra du OOUvcall Conseil d' administration. E. Lozowsti . en sa quali~ 
de IIOUveau pr&ideaI. ..mereie Ies membrea de I' anci ... Coaseil d' adrninisInoIioa ainsi que Ies 
membres sortants des Corrulis. et souhaite II bienvcnue lUX nouveaux membres. 

R. B ...... appuy6par I. Reid. propose II levte de 1·.,aemblte123 b. 
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Annexe I 

AVIS DE MOTION DU CONSEIL 

PROJETS DE MODIFICATION AUX REGLEMENTS POUR 1981 

REGLEMENT6 
j) Un Camite! sur Ie professionnalisme sera c!tabli pour promouvoir les i~aux professionnels de la 
fonnation personnelle, de la responsabililc!. de la conscience. de )'auto--discipline et de la maturite 
profcssionnnelle. pour rehausser Ie prestige des meteorologues et des oceanographes, et pour encourager Ie 
~veloppement d'applications industrielles et environnementales dans les domames de la meteorologie et 
de I'oceanographie. Le Camite sera fonne d'un president et d'au mains quatre auttes membres, nommes 
par Ie Conseil et representant les interets particuliers du Gouvemement federal. des gouvemements 
provinciaux, des universites, des industries et des bureaux de consultation. Les membres pourront sieger au 
Camite pendant une ¢riode maximum de trois ans. Le Camite se reunira au mains une fois par annee et 
~sentera au Conseit un rapport annuel sur les activites. 

REGLEMENT 16 - Code d'irhique 
a) La Societe se dotera d'un code d'ethique professionnelle pour maintenir la dignite, I'honneur et la 
credibilite des professions meteorologiques et oceanographiques, pour proteger I'interet du public et pour 
promouvoir I'avancement des sciences atmospheriques et oceaniques, de fat;Jon a contribuer au mieux·etre 
de la Societe. 
b) Le code d'ethique, tel qu'approuve par Ie Conseit, sera annexe au present reglement (annexe 2). Les 
modifications entreront en vigueur 12 mois apres la date a laquelle i1s auront ete approuves par Ie Conseil. 
c) Le cas presumes de violation du code d'ethique feront I'objet d'une enquete approfondie du Comite sur 
Ie professionnnalisme, qui fera ensuite rapport au Conseil. 
d) Seulle Conseil, apres avoir ret;Ju Ie rapport et les recommandations du Comite sur Ie professionnalisme, 
peut prendre des mesures disciplinaires a la suite d'une violation du code d'ethique. 

Annexe 2 - Code d'ltthique 

PRtAMBULE AU CODE D'I!THIQUE 

La majorite des membres de la Societe canadienne de mCteorologie et d'oceanograpbie (SCMO) sont 
professionnellement engages dans plusieurs aspects des sciences meteorologiques et oceanographiques. 
Meme si la SCMO constitue une societe savante, ses membres et son conseil d'administration sont 
convaincus qu'i1s peuvent exercer leur profession en confonnite du code d'ethique suivant. 

ESPRIT DU CODE D'tTHIQUE 
La SCMO reconnait que l'ethique professionnelle repose sur I'lntegrite et sur la volonte de contribuer a 
"avancement des connaissances et au mieux.etre de I'humanite. Le professionnnel doit s'inspirer en tout 
temps de ce principe. 

DEVOIRS DU PROFESSIONNEL ENVERS LE PUBLIC 

Le membre professionnel de la SCMO: 

1. tentera d'lnculquer au public une connaissance des sciences meteorologiques et oceanograpbiques 
chaque fois que la chose s'avere utile; 

2. s'efforcera de tenir a jour ses connaissances pour mieux informer Ie public; 

3. se basera sur des principes scientifiques judicieux et appliques d'une f8t;JOn scientifique, et emploie 
les meilleures methodes, techniques et donnees dispooibles; 

4. n'entreprendra que les travaux qu'it peut reaiiser avec competence; 
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5 . dirigera yen les penonnes qualifiies les demandes de services qui excMenl ses capacilts ou 
com~nces profe.ssionnelles; 

6. n 'acceptera Ie crEdit que des travaux ex~cu~s ou pdpan5& sous sa conduite personnelle; 

7. refusera de s'associer a des entreprises contraires a J'inte~t public ou pamUn~es par des personnes 
d'une integri~ doutcuse; 

S. s'abstiendra de prononcer, au sujet de questions d'incidence publique, des dklarations inspirees ou 
~tribuees par des inltrtts prives ou gouvemementaux. sauf s'il indique au nom de qui it fait ces 
dklarations . 

DEVOIRS DU PROFESSIONNEL ENVEIlS LA SCMO ET SES MEMBIlES 

Un professionnel membre de la SCMO: 

9. travaillera continueUement a ameliofer la com¢tence, la dignite et Ie prestige de Ja pratique 
professionnelle de la M~teorologie et de 1'000anographie 

10. reconnaitra que I. profession est necessaire dans les secteurs privc! comme public el que Ie code 
d'ethique s'applique egalement a I'un et I'autre secleurs 

II. aura des relations equitables et de bonne foi avec ses coUcgues professionnels 

12. participera autant que possible aux reunions sdentitique.s. el lenten. de publ~r ses resultats d'c!tudes 
et de recherthesdans ies publications de la SCMOou dans d 'autres media appropri& 

13. n'cssayera pas de supplanter un autre memtn profcssionnel de la SCMO apres que des gestes 
dkisifs eussent ~Ie pris en vue de son emploi 

14. ne sollicitera pas en connaissance de cause les clients d'un membre professionne) de la SCMO 

IS. n'utilisera pas Its avantages d'une position salari6e pour exercer une concurrence deloyale a un 
membre professioMel de la SCMO 

16. avisera la COnUte sur Ie professionnalisme de la SCMO. s'i1 sou~onne un membre d'agir a 
l'encontre de ce code d'fdtique 

DEVOIRS DU PROFESSIONNEL ENVERS SON CLIENT OU SON EMPLOYEUR 

Une professionnel membre de la SCMO: 

17. sera agent et administrateur fid~le des inte~ts de ses clients ou employeurs 

18. n'accc:ptera de timuneration que pour les services ou opinions que ses qualifications presentes lui 
pennettentdefourn~ 

19. taira Its informations confidentielles dont Ie charge un employeur ou un client 

20. n 'cntrepreodra rieD qui puisse susciter un cantlit d ' inleftts avec ses clients ou employeurs. sans que 
ceux<i soient pariaitement infOllDl!.s 

21. evitera les eJ')()lOds et ptttentions exageres et injustifi~s 

22. indiguera clairement ... ses clients et employeurs. les consequences a ~voir, si d'aub'eS autorites 
renversent son jugement professionnel 
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CMOS PRESIDENT'S REPORT 

Overview 

'The year 1981 saw the Sodety undertake several new initiatives - a new standing committee. a new special 
interest group, a new Centre. a new type of membership. and a new permanent office. It was also. year of 
successful activity in more traditional areas - the Congress, ATMOSPHElW-OCEAN, the N~wsl~tter. the 
Speaker's Tour, to name but a few. 

This is noc a time to be complacent, however. as much remains to be done - establishing the pennanent 
office on a sound footing. augmenting membership, enhancing our public visibility. serving new com­
munities such as high school students, operational meteorologists, hydrologists and omers. whUe at the 
same time keeping the machinery that we already have in place, well oiled and working. 

As ouigoing President, may I thank you all for your involvement in the Society litis past year. and wish 
the Society all success in its future ende:avOUl't. Thanks are also due 10 AES and NSERC. whose generous 
grants have pennined the Society to continue and 10 expand its diverse activities, in support of the 
advancement of meteorology and oceanoeraphy in Canada. 

National Eucutive and Council 

Council membership during 1982 consisted of the Chainnen of the Local Centres and: 

Past-President 
President 
Vice-President 
Treasurer 
Corresponding Secretary 
Recording Sect<wy 
Councillors-ai-waC 

Bqore 15M Congress 

John Powell 
John Maybanlt 
Edward Lozowski 
Randy Angle 
Peter Kociuba 
lim Renick 
Howard Freeland 

David Huntley 
John Mills 

After 15th Congress 

John Maybanlt 
Edward Lozowski 
Richard Asselin 
Randy Angle 
Pcter Kociuba 
Carr McLcod 
Robert Benoit 
Peter Jones 
LcoO'QuinD 

The Executive, consisting of the President, Vice-President, Treasurer, Corresponding Secretary and 
Recording Secretary, met six times during the year, while Council convened thrice. Unfortunately. the 
Society'S limited budget precluded the attendance of many of the Councillors at the meetings. The minutes 
of these meetings are availablc for inspection from the Recording Secretary. They will be kept pennancntly 
by the Society's Archivist, Morley Thomas. 

The year 1981 marked the third year of residence of the Executive in "Edmonton". The nomination of Dr 
Asselin as Vice-President was made wiCb. view to moving the Executive to wrhe Ottawa Region" in 1982, 
aod to once again involving the oceaoographic c:ommunity in the management of the Society. 

The Pennaoent Office of the Society moved during the year, down one door to Suite 805, 151 Slater 
Street, Ottawa, Ontario, KIP SH3 (phone: 613·237·3392). We are coDlinuing to share the facilities of the 
Canadian Association of Physicists who are providing their office services on a cost-recovery basis to the 
Society. Until the fall of 1981. these services involved primarily actina as a clearinghouse for incoming 
mail to the Society. However. at its October meetina, Council decided to assume from the University of 
Toronto Press all responsibilities related to A TMO$PHEIUHJCEAN. except for the actual printing and mailing. 
This step was the culminatioo of a move by the Society towards the handling of its own membership affain. 
The benefits of Chis S&ep to the Society will be • &rater degree of control over and aVailability of the 
mcmbenhip list, and the ability to bank and invest our own membership fee income (last year we recci ved 
DO iDterest from the University of Toronto Press on the fees eollectcd by them on our bcbalf). There will, 
bowever. be. conespoodingly greater degree of administrative responsibility p1aced upoo the Society, 
wbich it is expected that the Permanent Office will be able to assume. This year, membership renewal 
notices wae sent out by the Conespondina: Secretary while the returned renewal foons and the bantiDg of 
cheques were handled by Mona leoto and the staff oftbc Permanent Office. 11 is anticipated that next year 
Ibis procedUR: will be computerized. 
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Beyond this, the Pennanent Office will handle the renewal of institutional subscriptions to ATMOSPHERE· 

OCEAN, the warehousine of back issues. the handling of special requests and so on. In order to assist the 
office in the discharge of its responsibilities. it may be necessary to split the Com::sponding Secretary's 
duties in future . punina membership affairs in the hands of a Membership Secrecary. 

National Committus 

The Society's conunittee structure consists of a mix of long· and short·tenn standing committees and ad 
hoc committees. The long-tenn standing committees (e.g. the Scientific Committee). consist of members 
who are nomiDllcd largely by the committee itself and arc appointed by Council. Their membership is 
nonnally subject to a specified rotation sequence and each member serves for a period of several years. The 
short-term standing committees (e.g. the Nominating Committee; the Congress Scientific Programme 
Committee) are nonnally aPJX)inted by Council each year for a specific purpose. Ad hoc committees (e.g. 
the Permanent Office Implementation Committee) are appointed by Council for a specific purpose and then 
disbanded. 

Membership and details of the committee acavities can be found in their annual reports (Congress Issue 
of A TMOSPHERE-OCEAN). Here are a few noteworthy highlights for 1981. 

1be Annual General Meeting gave approval to a By-Law amendment to fonnally establish a standing 
Committee 00 Professionalism. This committee had formerly been in existence for several yeus as an ad 
hoc committee. It has been a very active committee under the Chairmanship of Bob Charlton. In December 
1980 it published the first edition of The Directory of Consultants in Meteorology and Oceanography. 
which was widely disttibuted and sought aftcrduring 1981. The committee is also working closely with the 
Local Centres in order to tty to fonnulate an accepcable Code of Ethics for the Society. 

A brand new standing committee is the Education Conunittcc for Meteorology. follOwing an organiza· 
tional meeting held at the Congress, the committee met for the first time at McGill University in November, 
under the chairmanship of Tim Okc. Charged wilh reviewing all matters related to the education and 
employment of professional meteorologists, the committee has swted its work by sending out a question­
Min: to universities and employers. It is expected that this conunittee, like the Scientific Committee, will 
require. budget of about $4,000 in order that its members, who are scattered across the country, can get 
together at least once, and preferably twice during the year. The Council hopes that these funds can be made 
available without imposing an undue burden upon the membership, by an increase in subvention income. 
and by contributions from the employers of the committee members where appropriate. 

Following a recommendation at Congress of the Prizes and Awards Review Conunittee. a new 
pc:rmanent Prizes and Awards Committee has been established. which will assume the functions of the 
fonner Prizes and Awards and Citations Committees. This Committee will have greater continuity than its 
pRdecessors, its responsibility wiU be wider. including for example CMOS involvement in Science Fairs. 
and it will relieve the Corresponding Secretary of the burden of attending to the administral:ive details ofthc 
Society' s awards. 'The DeW conuninoc, presendy under the cbainnanship of David Fanner. will also be 
adminislering a DeW awud - the CMOS Prize for Applied Oceanography. 

The Public Information Conunittee, under the chainnanship of Joe Kotylak. has completed its revision 
of .... occupational monograph on .... Meteorologist. This brochure was published in SepCember by .... 
GuidaDce Centre of .... Faculty of Education of .... University ofTorooto, toworm high school students 
IDd career counseUon of the nature of meteorolOJY as a career. The Society has received SOO free copies of 
the brochure as a reimbursement for thc services of the Public Information Conunittee. aDd these will be 
distributed in response to enquiries about meteorological careers. 

Another innovation adopccd this year is the recommendation of the Membership Committee to introduce 
a new CMeIQl'Y of "associate membership" , It is expc:cted that this category will be attrlCtive to potential 
members who do DOl: desire full membenhip privileges at the oatiODallevel, and who find the saving of5O% 
of the membership fee attractive. 1bc intention in establishina this category is to attract new members in 
allied fields (e.g. environmental engineers) who might wish to associate themselves with a Spec:iallntcrest 
Group. It was DOC iDtcnded to be. way of establishing regular membership at a discount price, and for this 
reuoD. e1isting members are presently barred from switchinllo Ibis new c*gory. 
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Local Centres and Speciallmerest Groups 

The total Centre· or Chapter·affiliated membership in the Fall of 1981 was 693, down marginally from 
1980. In addition, there were about 80 members, mostly abroad, who were not associated with a Local 
Centre. Subventions totalling $3015 .50 were disbursed to the Centres and Chapters in 1981 to support their 
activities. The latter consisted largely of holding local meetings, but also included such activities as support 
of science fairs. high school lectures, public displays, participation in regional conuninees (environmental 
advisory cominees. for example). and the sponsoring of local conferences. 

Congratulations are in order to the Newfoundland Chapter which successfully petitioned Council in 
1981 to become the Newfoundland Centre. This leaves the Society with twelve Centres and only one 
Chapter. 

The annual AES/CMOS lecture tour was undertaken this year by Bill Emery who spoke on "Satellite 
Remote Sensing and its Applications to Oceanography and Meteorology", and by Geoff Austin whose 
topic was: "Combining Satellite and Radar Data for the Short·Range Forecasting of Precipitation". The 
division of the tour into two sections this year was a novel feature. It certainly eased the load on the 
speakers, and made it possible to complete the tour over a shorter period. 

The Andrew Thomson lecture was delivered in March 1981 at the University of Toronto by Dr A.C. 
Wiin·Nielsen. Secretary·Generai of the World Meteorological Organization. His lecture, entitled "Predic· 
tion and Predictability of Weather and Climate". was well received by a large audience. The Society. as a 
cosponsor of the lecture with the University, will be publishing the text in A TMOSPHEU-<>CEAN 19(3). 

The Air Pollution Special Interest Group of the Society (APSIG). under the chainnanship of John Reid. 
has led a very active year. Among other things, it organized special sessions at the 15th Congress, and 
subsequently published the proceedings of these sessions. This was done on a cost·recovery basis at no 
charge to the Society. APSIG has also begun to publish its own newsletter, the APSlG UPDATE. 

A petition to fonn a second Special Interest Group in Hydrology (HYSIG) was received at Congress and 
approved by Council. This action complements the initiative of the Editorial Conunittee of ATMOSPHERE· 

OCEAN, who have agreed, in response to a proposal from the NRC Associate Conuninee on Hydrology. to 
open the pages of A TMOSPHERE-<>CEAN to suitable papers in physical hydrology. Gary Schaefer is the 
Chairman of HYSIG. 

Since the notion of special interest groups was adopted on a two--year trial basis in 1980. it is expected 
that a review of special interest groups will be underaken at the 1982 congress. It remains to be seen 
whether the new "associate membership" category will be of interest to SIG members who are not as yet 
members of the Society. 

NalioNJI Congresses 

The 15th Congress admirably hosted by the Saskatchewan Centre. was held on the campus of the 
University of Saskatchewan at Saskatoon. May 26--29. The conference theme was Hydrometeorology. and 
Mr J.P. Bruce. Assistant Deputy Minister. Environment Canada. gave the keynote address. A special air 
JX>lIution session on long·range JX>lIution transJX>rt was also organized. In all, 124 papers were accepted 
and presented in 25 sessions, including one quite successful poster session. Five of the sessions were 
oceanographic - a goodly number considering the location of the conference! A total of 165 registrants 
attended the conference, IS9 of these being members of the Society. Eight exhibits afforded members the 
oPJX>rtunity to view some of the latest conunercial equipment, while providing (at $350 per display) a 
significant source of revenue for the conference. Partly as a result of these. and partly because of the careful 
planning and execution of the conference. the local arrangements committee under the leadership of Jeff 
Whiting, was able to return to the Society a profit on the congress of about $6000. It should be mentioned 
that this amount represents a profit only in the sense that the cost of the Congress Issue of ATMOSPHERE· 

OCEAN (about $60(0) is not nonnally ascribed. to the Congress itself. The success of the local arrangements 
committee in covering this expense this year. will we hope be an inspiration to future Congress organizers 
to do likewise. 

At the end of the year. plans for the 1982 Congress, to be hosted by the Ottawa Centre. were well 
underway. Alberta is the tentative location of the 1983 Congress, subject to confinnation at the 1982 
Annual General Meeting, while the Halifax Centre has expressed an interest in hosting the 1984 Congress. 
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CMOS Publications 
At the end of the year. A TMOSPHERB-<X:EAN was somewhat behind its normal publication schedule. owing 
in large part to the loss of an entire issue's manuscripts and figures by Air Canada. Volume 19. Numbers I 
and 2 have appeared, while Numbers 3 and 4 are expected to appear in January and March 1982. 
respectively. The thirteen papers that have appeared so far in Volume 19 maintain the high standard that we 
have come to expect of A TMOSPHfRE-<X:EAN, while reftecting a heterogeneous mix of University, private 
industry. government. domestic and foreign authorship. 

As a result oftbe Council decision to open ATMOSPHERE-QCEANto suitable papers in physical hydrology, 
the Editor, Henry Leighton, has added two Associate Editors. experienced in hydrology and hyd­
rometeorology, to the Editorial Committee. This step will help to maintain an appropriate cross-section of 
disciplinary representation on the committee. 

In 1981, the Society took a number of steps related to the financing of ATMOSPHERE-ocEAN. An NSERC 
publication grant of $4200, applied for in 1980. was received in early 1981 . Because NSERC policy in 
reviewln& these grant applications now requires an audited financial statement of the journal. Council has 
decided to mainlain separate books for A TMOSPHERE-oGEAN beginning in 1982. In order to do this, half of 
the regular membership fee will be allotted to A TMOSPHERE-QCEAN. This figure is based on actual costs and 
is in line with the policy of other NSERC subsidizedjoumals.lt is also in keeping with the fact that the new 
associate membership fee, which does not include a subscription to ATNOSPHEU-<>CEAN, is half of the 
regular membenhip fee. Council was also advised during the year that the NSERC publication grant 
programme is now viewed as ongoing support. rather than as a one-time subsidy. Consequently, the 
Society re-applied towards the end of the year for a S6600 NSERC grant. and expects to continue this policy 
for the foreseeable future. 

In order to generate sun further revenue for ATNOSPHERE-OCEAN and to possibly reduce costs, the 
Editorial Committee formed two subcommittees: the first to locate and solicit advertisers, and the second to 
review possible alternative printers to the University of Toronto Press. The first committee is still 
deliberating, while the recommendation of the second committee was to stay with the University of 
Toronto Press until such time as the Permanent Office is able to routinely bancUe journal SUbscription and 

membership renewals. Once this matter is in hand, however. the Alternative Printer Committee suggested 
that a significant cost saving could probably be effected by switching to a very reputable but less expensive 
printing firm in Ottawa. 

Another innovation related to ATMOSPHERE-OCEAN is the appointment of Ed Truhlar as the Editor of the 
Congress Issue. This seep will ease the burden on the Editor, while ensuring. with the cooperation of those 
membcn: responsible for annual reports. that the Congress issue is available somewhat ahead of the 

Congress itself. 
The Newsletter has also continued to grow in 1981, under the Editorship of A v Mann. His co-location 

with the Executive, along with his ability and willingness to sit through Executive and Council meetings, 
have enabled him to keep abreast of Society activities and to keep the Newsletter newsworthy. 

The Newsleller appeared six times in 1981. being printed in and distributed from Edmonton rather than 
by the University of Toronto Press. This procedure allowed the Editor to experiment with an improved 
format. and further. it insured that the Newsletter was sent out in a timely fashion. even during the postal 
sbike! In order to produce mailing labels for the Newsltntr. the: Corresponding Secretary put our 
membership list on computer tape. This lise subsequently facilitated the sendin, out of our own mem­
bership renewal notices. 

The Society is represented by John Powell and Tim Oke on the Interim Editorial Board of the 
Climatological Bullttin (formerly the McGill Climatological Bulletin). The future of this publication and 
the exteot of the Society's involvement with it are presently underdeliberalion. 

'The Society continues to offer Chinook magazine to those members who wish to have it. This is a 
privately published. popular Canadian meteorological magazine, available to CMOS members via a 
reduced rate bulk subscription negotiated with the Publisher. 

Olhtr Society AClivilies 

The CMOS continues to sponsor the Youth Science Foundation. contributing $75 annually by way of a 
membership fee, and a further $100 annually as a prize for the winning exhibitor in meteorology or 
oceanography at the Canada-Wide: Science Fair. Henry Watson of the Ottawa Centre serves as the liaison 
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with the YSF. In recognition of the role the Society has played as a founding and continuing member of 
YSF, the Society was awarded a special certificate at the Canada-Wide Science Fair held in May at the 
University of Waterloo. Through its Local Centres, the Society also participates in regional science fairs 
across the country. 

Increasingly. the Society is called upon to nominate individuals to serve on various national and 
international committees. A summary of these committees and the Society representatives or nominees was 
published this year in the Newsletter. 

AcknowledgerMnts 

A small Society such as CMOS is powered exclusively by volunteer labour. It would be impossible to name 
all who have expended their energies on behalf of the Society without reproducing heIe a significant portion 
of the membership list. May I offer to all who have made a contribution of their time and skills whether 
large or small, my heartiest thanks. To those who would have liked to serve but were not asked, may I say, 
don't wait for a tap on the shoulder - volunteer! 

RAPPORT DU PREsIDENT DE LA SCMO 

Tour d' horizon 

E.P. Lozowski 
President 

Pour la Soci6~, 1981 aura 616l'arurec des innovations, puisque nous nous sommes dot6s d'un nouveau 
comit6 permanent, d'un nouveau groupe d'~tude de sujets particuliers, d'un nouveau centre local, d'un 
nouveau type de soci6tariat et d'un nouveau bureau pennanent. L'~ a aussi 616 cou.ronnee de succes 
dans les secteurs habituels, c. -A-d. dans I' organisation du Con~s, la publication d' A. TMOSPHERE-OCEA.N et 
duBuUetin, etc. 

Ce n'est pas Ie moment de nous reposer sur nos lauriers, cependant, puisqu'il reste beaucoup A fain:: 
raffennir les bases du bureau permanent, augmenter Ie nombre de soci6taires, accroitre notre visibili16 et 
servir de nouveaux publics (6tudiants du secondaire, specialistes en RtWrologie fonctionnelle et en 
hydrologie, etc.), tout en assurant la bonne marche des activires dejA entreprises. 

J'aimerais, en tant que ~sident sortant, vous remercier tous de votre apport aux travaux de la Soci6t6 
pendant I'IUU16e qui vient de s'kouler. Pennettez-moi aussi d'exprimer rna gratitude au SEA et au 
CRSNG, dont les g6n~reuses subventions ont pennis A la Soci6re de poursuivn:: et de developper ses 
multiples activi16s dans I' avaocement de la rn6t6xologie et de I' oceanographie au Canada. Je souhaite Ala 
Soci6te tout Ie s~s possible dans ses futures entreprises. 

Bureau national d' administration et Conseil 

Le Conseil pour 1982 regroupe les ~sidents des centres locaux et les personnes suivantes: 

~ident sortant 
Pmidcnt 
Vice-Pm;ident 
T~er 

Secr6taire-correspondant 
Semtaire d'assemblec 
Cooseillers 

Avant Ie 15' Congres 

John Powell 
John Maybank 
Edward. Lozowski 
Randy Angle 
Peter Kociuba 
Jin Renick 
Howard Freeland 
David Huntley 
JohnMiUs 

Apres le 15' Congres 

John Maybank 
Edward Lozowski 
Ricbard Asselin 
Randy Angle 
Peter Kociuba 
CarrMcLecd 
Robert Benoit 
Peter Jones 
LeoO'QuiDn 
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Le Bureau d'administration, f~ du prisident, du vice-prisi<ient, du ~sorier, du sec~taire­

correspoodant et du ~taire d'assembl6e, s'es. ~uni six fois pendant I'anoee, tandis que Ie Conseil a i~ 
convoq~ en trois occasions. En raison du budget limiti de Ia Soci~~, de nombreux conseillers n'ont pu 
assister l ces ~unions. dont on peut consulter Ie proUs-verbaI en s'adressant au secretaire d'assemblee. 
Les proces-verbaux seroot conserv~s en pennanence par I'an:hiviste de la Soci~~, Morley Thomas. 

n y a eu trois ans, en 1981, que Ie Bureau d'administration a ~~ etabli l Edmonton. Le choix de M. 
Asselin comme vice-president a ~~ fait dans I' objectif d 'installer Ie Bureau d' administration dans la Rgion 
d'Ottawa en 1982, pour que la communaute oc&nographique puisse reprendre en mains la gestion de Ia 
Soci~tt. 

Le bureau pennanent de la Soci~~ est maintenant log~ un ~tage plus bas. soit dans la piece 805, au 151 
rue Slater. Ottawa (Onlario) KIP 5H3 (10 numero de ttl~phono cs, 613-237-3392). No.s partageons 
toujours les installations de I' Association canadienoe des physiciens, qui offre lie Soci~~ des services de 
bureau selon une fonnule de recouvrement des coiUs. Ces services, jusqu 'll' automoe 1981, consistaient 
surtout l recevoir et l distribuer Ie courrier adress6lla Societe. Le Conseil a toutefois decide, en oclObre, 
d'assumer lui-mf:me la majorite des responsabilites reliees lla publication d'ATMOSPHERE-<JCEAN, les 
Presses de l'Universi~ de Toronto ne se chargeront plus que de I'impression comme telle et de la mise lla 
poste. La Soci~ti, qui a decide de tigirelle-mf:me les questions reli6es au soci~tariat, pourranon seulement 
mieux contrt.ler la liste des membres, mais aussi deposeret investir elle-mf:me les frais de cotisation vers6s 
par les membres O'ano6e demim. nous n'avons ~u auCUR in~~t sur les sonunes ~ues en notre nom 
par les Presses de l'Universite de Toronto}. Le bureau pennanent de la Soci~te devrait s'acquitter sans 
problmte de cet accroissement des responsabili~s administratives. Cette ano6e,les avis de renouvellement 
ont ~ envoy~s aux soci~s par Ie secRtaire-correSpondant, tandis que Mona Jento et Ie personnel du 
bureau pennanent ont vu l traiter les fonnules de renouvellement retourmes et l deposer les cheques. Cette 
proeM"", devrai' atre infonnati* ~ I'~ prochaino. 

Par ailleurs, Ie bureau pennanent se chargera de renouveler les abonnements des collectivi~s l 
ATMOSPHERE-<JCEAN, d'entreposer les nweros dejl parus, de repondre aux demandes sp6eiales, etc. Pour 
aider Ie bureau l s'acquitter de ses responsabilites, it sera peut-atre n&:essaire de scinder les fonctions du 
~-correspondant, de fa~n que les questions reliees aux membres soient laissees entre les mains 
d'un secRtaire au sociitariat. 

Comit~s natiotUlux 
La Soci~te comprend toute une gamme de comites pemanent l court et llong tenne, en plus de diffmnts 
comites sp6ciaux. Dans Ie cas des comi~s pennanents it long terme (par exemple Ie Comite scientifique), 
les membres potentiels sont la plupart du temps propo~ par Ie comite lui-meme, et ensuite nOlllll:tes par Ie 
Conseil. Leur appartenance aux comites est habituellement foooee sur un ordre de roulement ~teIlll.i.JW, 
et chaque membre s~ge au comi~ pour un ~riode de plusieurs ann6es. Les comi~s permanents l court 
terme (par exemple Ie Comite de mise en candidature au Ie Comite de congRs cllalP des programmes 
scientifiques) sont nonnalement consti~s chaque ann6e par Ie Conseil pour atteindre un but pReis. Quant 
aox comites sp6ciaux (comme Ie Comite d'~tablissement do bureau pennanent), its sont f~s par Ie 
Conseil pour mwser one tache do .... aJRs quoi ils sont dissous. 

Le rapport anoucl des divers comites (voir Ie num6ro d' ATMOSPHERE-QCEAN conlNlCtt au Congra) 
~~ les membres et les activites des comites. Voici quelques-uns des faits saillants de 1981. 

Les participants ll' Assembl6e gCn6rale annuelle ont approuv~ la modification des reglements, pour que 
soit ~ officiellement un Cami~ pennanent sur Ie professionnaiisme. U existait dejl, pour s'occuper de 
cctte question. un comite sp6eial tJa actif que ~idait Bob Charlton. En dkembre 1980. ce Comite avait 
publi~ la premim 61ition d'un ~pertoire des experts-conseils en Rt&xologie et en oceanographie. qui a 
connu en 1981 one large diffusion et one grande popuIarite. De plus, Ie Comi~ collabore ~troitement avec 
les centres locaux pour tenter de fonnuler un code d'~que acceptable pour la Soci~. 

Un tout nouveau comite permanent a ~te fOI'iM. soit Ie Comi~ de I' Education en m6t60rologic. A la suite 
d'one rencontre pdliminaire teouc pendant Ie Congres. Ie nouveau Comi~ s' est r6uni pour Ia premim: fois 
CD DOVCmbre 1l'UnivClSitt McGill. sous la prtsidcncc de Tim Ok Lc Contitt. JOsponsablo de lOUie. I .. 
questions reli6es ll'Education et ll'emploi des ~Iogistes professionnels, acommen~ ses travaux en 
distribuant un questionnaire lUX universitaires et aux employeurs. ColOme dans Ie cas du Comit6 
scientifique. it faudra probablement affecter environ S4,OOO au nouveau Camite pour que ses membres. 
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dis~mines un peu partout au pays, puissent se ~unir au moins une fois - et deux si possiNe - pendant 
I'annie. Le Conseil es~re ~bloquer ces fonds sans taxer indQment les socittaires. soit en augmentant Ie 
montant des abonnements et en demandant, Ie cas ~~t. une contribution aux employeurs des membres 
duComi~. 

A la suite d'une rccommandation fonnul6e pendant Ie Congces par Ie Comit~ d'~tude des recompenses. 
on cteera un nouveau Comite des recompenses qui cumulera les fonctions du Comite des recompenses et du 
Comite des citations. Le nouveau comit~ jouira de responsabilites plus etendues que ses predecesseurs: iI 
s'occupera par exemple de la participation de la SCMO aux expositions scientifiques, et it soulagera Ie 
secretaire-correspondant des ~tails administratifs relies aux prix decemes par la Societe. L.e nouveau 
comite, actuellement preside par David Fanner, attribuera une nouvelle recompense dans Ie domaine de 
I'ocbnograpltie appliqute. 

l..e Comire permanent d'infonnalioo publique, sous la pdiidence de Joe Kotylak, a fini 1a revision de la 
monographie sur la profelSion de meteorologiste, Cette brochure a ~t~ publi6e en septembre par Ie Centre 
d'orientation de la facuJte d'education de I'Universit~ de Toronto, pour informer les etudiants et les 
conseillers en orientation du niveau secondaire sur les fonctions du metiorologiste, Comme rembourse· 
ment des services rendus par Ie Comite d'infonnation publique, la Sociel~ a ~u gratuitement 500 
exemplaires de cent brochure. On les distribuera aux personnes demandant des renseignements sur les 
carrieres en meteorologie, 

Autres faits saillants l noter: I'adoption d'une proposition du Comite d'~ligibilite des membres, 
concernant la eRation d'une nouveUe categoric de membres, qu'on appelJerait membres associ6s. Cette 
nouvelle categorie devrait in~resser les personnes qui ftC dtsiJent pas obtenir 1a totalit~ des privil~ges 
accord6s aux membres ~ 1'6cheUe nationale, La nouvelle categorie, pour Jaquelle les frais de cotisation 
seront de 50% moins ~leves que pout les membres ordinaires, a ~t~ c~ pour attirer les personnes 
travaillant dans des domaines connexes (par exemple en technogenie de J'environnement) et desirant faire 
partie d'un groupe d'~tude de sujets particuliers. 11 ne s'agit pas de permenre awr. membres ordinai.res de 
continuer 1I. faire partie de la Soci6tell. prix d'aubaine; pour cette raison,les soci~taires actuels ne peuvent 
pour I'instant s'inscrlte ~ titre de membres associ~s. 

Centres locawx el 8roupes d'/lude de sujels paniculiers 

A I'automne 1981, on comptait 693 membres affilies l un centre local au a une section, soil une Jeg~re 
baisse par rapport l 1980. De plus, environ 80 membres - vivant pour la plupart "I'~tranger - n'etaient 
associ6s l aucun centre local, us centres et Jes secttons ont reliu des subventions totalisant $3,015.50 en 
1981, ~ I'appui de leurs activites: tenue de rencontres locales, aide • des expositions scientifiques, 
conferences dans des &:oles secondaires, expositions publiques, participation 1I. des comites regionaux (pat 
exemple des comi~s consultatifs pour des questions environnementales) et panainage de conferences 
locales. 

Toutes DOS f61icications lla Section de Terre·Neuve. qui a ac~ en 1981 au statut de Centre de 
Terre-Neuve. La Socie~ compte maintenaot 12 centres locaux et une seule section. 

Les conferences annueUes SEA-SCMO ont ~t~ inaugur6es cette anrt& par Bill Emery. qui a trai~ de la 
t616dEtcction par satellite et ses applications en ocianographie et en m6t6orologie, ainsi que par Geoff 
Austin qui par~ de la combinaison des donn6es obtenues par satellite et par radar dans la prevision ~ court 
terme des prkipitations, Cene 8IUlee, Ie fait de diviser en deux Ie circuit des conferences a allege la charge 
de travail des orateurs, et a pennis l ceux-ci de boucler Ie circuit en moins de temps. 

L 'Universite de Toronto a ete Ie theitre en mars 1981 de la confmnceAndrew Tlwmson, prononc6e par 
M. A.C. WHn-Nielsen. sccr6taire gen6ra1 de l'Oraanisation meteorologique mondiale. Son allocution, 
portant sur la pRvision et la previsibili~ du temps et du climat, a ~~ fort appr6;ik par un auditolR 
nombreux. La Soc~. qui 6tait co-parrain de cettt: conference avec;: l'Universite, en publiera d'&illeurs Ie 
texle dans Ie num&o 19(3) d'A.TItIO$PHUE-oCEAN. 

I.e grouped'~de de .ujets puticulien mponsable de I. poliutioD de I'air, Fsidt pot lobn Reid, • W! 
~s actif. Entre autres rU.iisatioos, it a org~ plusieurs sessions sp6ciaJts pendant Ie 15c Congrts, et 
ulterieurement publi~ les actes de ces sessions , Tout cela a e~ fait scion une formule de recouvrement des 
frais et n 'a rien coCl~ lla Societe. Par &illeurs, ce groupe d'etude de sujets particuliers publie m&intenant 
son propre bulletin d' infonnation, 
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La demande concernant la creation d'un deuxieme groupe d'etude de sujets particuliers en hydrologie, 
presenth a. l'occasion du Congres, a ete approuvee par Ie Conseil. Cette mesure complemente I'initiative 
du Comite de redaction d' ATMOSPHERE-OCEAN, qui a accepte - a. la demande du Comite associe de 
I'hydrologie du CNR - de publier dans A TMOSPHERE-OCEAN des articles sur I'hydrologie physique. C'est 
Gary Schaefer qui preside Ie groupe d'etude de sujets particuliers en hydrologie. 

Puisque Ie principe des groupes d'etude de sujets particuliers n 'a ete adopte en 1980 que pour une periode 
d'essaie de deux ans, les participants au Con~s de 1982 devront sans doute reexaminer cette question . II 
reste a. determiner si la nouvelle categorie de "membres associes" interessera les personnes qui, tout en 
faisant partie de groupes d'etude de sujets particuliers ne sont pas membres de la Societe. 

Congres nat;onQux 
l..e 15<: Congres, admirablement organise par Ie Centre local de la Saskatchewan, s 'est tenu du 26 au 29 mai 
au campus de l'Universite de la Saskatchewan, a. Saskatoon. l..e Congres avait pour theme I'hydrometeoro­
logie; c'est M. J.P. Bruce. sous-ministre adjoint d'Environnement Canada, qui a prononce I'allocution 
d'ouverture. On a aussi organise une session speciale sur Ie transport a. distance des polluants. En tout, on a 
accepte 124 presentations,lesquelles ont ete communiquees en 25 sessions, dont une session d'affichage 
particulierement remarquee. Cinq des sessions etaient consacrees au domaine oceanograpbique, ce qui 
constitue une proportion remarquable vu la region ou avait lieu Ie Congres! Un total de 165 personnes ont 
assiste au Con~. dont 159 membres de la Societe. On y a retrouvait huit stands d'exposition qui, tout en 
pennettant aux membres d'examiner Ie plus recent materiel commercial, ont constitue une importante 
source de revenus (5350 par stand). En partie grace a. ces fonds, mais aussi en raison d'une planification 
judicieuse et d'une organisation soignee, Ie Comite des arrangements locaux, dirige par Jeff Whiting, a pu 
remettre a la Societe une somme d'environ $6,000, constituant les profits du Congres. A noter que Ie coOt 
du numero d' ATMOSPHERE-(}CEAN consacre au Congres (c.-a.-d. aux alentours de 56,(00) n 'est habituelle­
ment pas impute au Congces lui-meme. Souhaitons que les comites organisateurs des futurs Congres 
puissent repeter Ie succes financier de cette annee. 

Les preparations pour Ie Congres de 1982, organise par Ie Centre local d'OUawa, etaient deja bien 
engagees a la fin de I'a:nnee. Le Congces de 1983 devrait avoir lieu en Alberta (cela reste a etre confinne par 
l'Assemblee geneme annuelle de 1982), tandis que Ie Centre local d'Halifax s'est declare interesse a. 
organiser Ie Congres de 1984. 

Publications de la SCMO 
A la fin de I'annee, on constatait un leger retard dans Ie calendrier de publication d' ATMOSPHERE-OCEAN, 

principalement en raison de Ie perte - par Air Canada - de tous les manuscrits el de loutes les donnees d'un 
numero. Les numeros 1 et 2 du volume 19 ont ete publies, tandis que les numeros 3 et 4 devraient parattre en 
janvieret mars 1982 respectivement. Les treize articlesjusqu'a maintenant publiees dans Ie volume 19, 
tout en respectant les hautes nonnes de qualite associees a. ATMOSPHERE-OCEAN, sont I'oeuvre d'universi­
taires. de representants du secteur prive et du Gouvemement, et de specialistes canadiens et etrangers. 

Pourfaire suite a. la decision du Conseil de publierdans A TMOSPHERE-(}CEANdes articles sur l'hydrologie 
physique, deux. ~teurs-adjoints specialists respectivement en hydrologie et en hydrometeorologie se 
joindront au Comite de redaction dirige par Henry Leighton. On pourra aiqsi mieux assurer J' approche 
pluridisciplinaire du Comite. 

En 1981,Ia Societe a adopte certaines mesures concernant Ie financement d' A TMOSPHERE-OCEAN. Nous 
avons ~u du CRSNG, en 1981.la subvention de $4,200 que nous avions demandee en 1980 pour aider a. la 
publication d' A. TMOSPHERE-(}cEAN. Puisque Ie CRSNG exige maintenant un etat financier verifie concer­
nant la publication pour laquelle une demande de subvention est prtsentee, Ie Conseil a decide de tenir des 
comptes distinct pour A TMOSPHERE-OCEAN a partir de 1982. A cette fin.la moitie des frais de cotisation des 
membres ordinaires sera affectee a. ATMOSPHERE-OCEAN. Ce montant est fonde sur les coOts reels. et 
colTespond a. la politique des aulres publications subventionnees par Ie CRSNG. On a aussi tenu compte du 
fait que les frais de cotisation des nouveaux membres associes n 'induent pas I' abonnement a ATMOSPHERE' 

OCEAN et representent 50% des frais demandes aox societaires ordinaires. l..e Conseil a aussi appris que Ie 
CRSNG fait maintenant de ses subventions aux. publications un progranune d'aide pennanent, et non plus 
une aide ponctuelle. La Societe a donc presente vers la fin de l'annee une nouvelle demande de subvention 
au CRSNG, de I'ordre de $6,600 cette fois. On prevoit procederde cette f~on dans les annees A venir. 
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Pour accroitre les recettes d' Ao TNOSnIEIC£-DCEAoN et tventueUement en r6du~ les coQlS, Ie Comi~ de 
r6daction I fllrlM deUl!; sous-<:omi~s: Ie premier pourtrouverdes annonceurs, et Ie second pourchcrtherun 
imprimeur plus appropri~ que les Presses de l'Universi~ de Toronto. Le premiercomi~ n 'a pas tennin~ ses 
discussions, tandis que Ie second comi~ a recolllJlUllldt qu'on s'en tienne aux Presses de l'Universitt de 
Toronto jusqu'l ce que Ie bureau permanent puisse s'occuper sans probl~me du renouvellement des 
souscriptions des institutions et des cotisations. Ce comi~ a cependant indiqu~ qu 'une fois cette question 
~gltf:. des 6:onomies appr6:iablcs pourraient probablement ftre rUtistes en donnant le contrat 1 une 
imprimerie d'Ottawltout aussi ~16e mais demandant un prix moins tlevt. 

U est. noter qu 'Ed TruMar a e~ nonune r6dacteur en chef du numero d' Ao TMOSI'HERE -OCEAN consacrt lU 

Conps; cela facilitera la tlche au rCdacteuren chef d' AoTMOSPHERE-OCEAN, tout en permettant d'assurer­
avec II collaboration des membres charaes de II prtparation des rapports annuels - que Ie nUmCroconsac~ 
IU ConaRs paraitra avant II tcnue de Con~slui·~me. 

La siruation du Bullttin de la SCMO a COIltinue 1 s'arneltom' cn 1981. sous la direction de M. A v Mann. 
Le fait que M. Mann travaille non loin des kx:aux du Bureau d'admin.istration, et qu'i1 n'~ite pIS l 
assislel' lUX ~uniODS du Bureau d'administtation et du Conscil, lui pennet d'atre au courant des activites de 
la Societe et de produire un Bullttin d'one quali~ toujours meiJIeure. 

n y a eu six numeros du Bulktin en 1981, clI'impression et la disttibution ont e~ confi6es l une finne 
d'Edmonton pluto. qu'lux Presses de l'Universi~ de Toronto. De cettc f~,1e r6dactcuren chef du I Pu 
donoer un nouveau format au Bullttin, qui I pu be di.stribuC sans retard, ~me pendant la pve des 
PosIto! I.e ~-<onespondant • infonnatiS<! I. liSle des membres de I. Soc~. "" qui. pennis de 
produire des ~uettcs·adresses pour la disb'ibution du Bulletin. NOllS avons nous.rMmes employt cette 
liste pour envoyer au membres leur avis de rcnouvcllement de colisalion. 

John Powell el Tim Oke reJ>rtscntent la Socicte au scin du comitt inrmmaire de redaction du 
Climatological Bulletin (ancienncment Ie McGill Climatological Bulletin). L 'avenir de cette publication, 
de meme que la p&rticipation de la Soc~ Ii celle-ci, font actueUement )'objet de discussions. 

La Soc~~ cootinue a. offrir la revue Chinook. aux membres~. II s'agit d'une populaire revue 
m6~logiquc, publi6e par des inltItts priv~s canadiens, et que les membre de la SCMO peuvenl recevoir 
par I'cntremise d'un abonnement en gros a prix reduit, negocit avec I'Cditeur. 

Autrt.t activitl.t ck /a Sodltl 

La SociC~ I cootinu6 Ii pmainer la Fondation sciences jeunesse, cn maintenant sa cot.isation annuelle de 
S7S d en ~l. comme chaque 1nD6e. un prix de $100 poor Ie meill ..... WId ~t&>roIogique 00 

oc:6anograpbique Jrise~ .. I'exposition scientifique pan-canadienne. tenue en mai Ii J'Universi~ de 
Waterloo. C'cst Henry Watson, du Centre d'Ottawa, qui sen d'intcnnCdiaire avec II Fondation sciences 
jcunessc. A noter qu 'll' occasion de cette exposition, l Waterloo. la Fondation sciences jeunessc a remis Ii 
la SCMO un certificat special pour Ie ~Ie ~ par la Soc~ en tant que membre fondateurel permaneDtde 
I, Foodation. La Soc~ participe aussi, par l'cntremisc de ses centres locaux,ldivcrses autres cxpolSitions 
scieotifiquc5 un peu panout au pays. 

Par ailleurs, II Soci6ti cst de plus en plus souvent appel6e • presenter des candidats pour sieaer dans 
difUrcnts comites nationaux et intemationaux. Le Bullttin a public dans Ic couranl de 1'lUlIlCe Ic sornmaire 
de c:es comitts et la lisle des personnes l'e'J'dscntanlla Societe ou propos6es par cellc--ci. 

RttMrcielM1llS 

I'I>uJ faile f_ .... associalioo comme la .00.. 1. tnvtil baltvole est d· .... implnaooe vitale. U 
me scrail impossible, sans reproduire ici one grande partie de la lisle des membra. d'~umCrer IOus ceux 
qui onI panicip6 aux activitCs de la Soci~. Je me cootcDterai done d'exprimer ma plus profonde gratirude 
covers tous ceux qui onl c:onsacR du temps et des efforts ll'aneinte des objcctifs de notre Soci~. A. tous 
ccux qui auraicnt bien aim6 proposer leurs services, D'atleDdez pas qU'OD vous Ie dernande: portez.vous 
volontaires . 
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TREASURER'S REPORT 

For the second successive yearoUt financial situation improved significantly, with the year-end balance for 
1981 showing a net gain ofnearty $9,000. In large part this is attributable to the swplus on the 1981 
Congress organized by the Saskatchewan Centre. However. the year-end figures only hint at the rather 
complicated financial picture that existed in 1981 and that will carry on in 1982. 

In the put year only three i55UCS of A TMOSPHE.R£-C>CEAH were published, instead of the usual four. The 
University of Toronto Press, our collection agent for many years, unilaterally introduced an "unearned 
income" accounting system under which we receive our money in installments tied to the issues of the 
current volume of the journal. We received no interest on the money beld in trust Because only 19( I) and 
19(2) and the Congress Issue of A TlIOSPHEU-(}CEAN have appeared in the past year. we have received only 
tIu<e-fifths of the money IIlat UTP has colleded on our behalf. These and other problems wllh UTP 
prompted the decision by Council to tenninate the services of lITP as our collection agenl and to undertake 
membership and subscription renewals on our own. 

The figure for Dues and Subscription income thus includes some of the early collections of 19M2 
subscriptions and all new memberships. A new account, number I'., was introduced for journal 
subscriptions, since these are now clearly identifiable. In 1983, account number 101 will contain only 
regular, student and associate membership dues. There will still be some difficulty, however, in idenlifyms 
the residual funds at UTP. 

In 1981 Council rendered the important decision that one half of membership dues should be assigned 10 

our journal ATMOSPHERE-OCEAI'I. Together with the ability to distinguish between memberships and 
subscriptions afforded by our own handling, it is now possible to keep Society accounts separale from 
journal accounts. This will allow us to provide a properly audited statement to the Natun.l Sciences and 
En&ioeering Research Council in future applications (or joumaI support. 

The Sociely's equity resides primarily in two special purJX)SC funds (both invested in tenn deposits), in 
two savings ICCOUDts (holding the inten:st earned by the funds) and. shon-term deposit. The Bell Canlld. 
shares were sold for a loss of $4O.S0, their value having declined steadily in recent years. While low risk, 
income-producing investments are appropriate for a non-profit organization like CMOS, the currenl hiSh 
inlerest mes make term deposits and GIC's much more atttactive than blue chip stocks. 

Ourequi()' now stands at just under $23.000. This is close to the target of 50% of annual budget If one 
coasiden Cbe Society's operations apart from thoseofthejoumaS. However. inftation will gradually erode 
this position unless there are fairly regular increases. If the journal is also to have a reserve of SO% of III 
annual budget, then ways must be found to gencnJe substantial surpluses. 
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RAPPORT DU TREsORIER 

Pour la deuxieme annee con~cutive. notre situation financiere s 'cst amelioree sensiblement. notre solde de 
fin d'annee 1981 elanl un surplus net de pres de $9,000. Ceci est en grande partie atnibuable au surplusdu 
congres de 1981 organise par Ie Centre de la Saskatchewan. Toutefois,les chiffres de fin d'atU1Ce De taisse 
qu'entrevolr la situation financiere plutat compliquee qui a prevalu en 1981 et qui se perpetuera en 1982. 

Au cours de l'annee passee. seulement trois numeros de A TMOSPHERE-cJCEAN ont ete publics, au lieu des 
quatre habituels. Notre agent de recouvrement de longue date, les Presses de l'Universite de Toronto, a mis 
en place unilateraiement un systeme de comptabilisation du "revenu non gagoe" en vertu duqueJ J'argent 
nous est remis en versements correspondant aux numeros du volume actuel du journal. NOllS n 'avons ~u 
aueun interet sur l'argeDt cMtenu en fiducie. Parce que seulement les numeros 19(1) et 19(2) ainsi que Ie 
numero du congres de .4. TMOSPHERE-OCE.4.N sont panas au cours de I'ann~, nOllS n 'avons ~u que les trois 
cinquiemes de I'argent que les PlIT a pe~u en notre nom. Ce probleme et d'autres aussi avec les PlIT a 
amene Ie Conseil a mettte fin aux services des PlIT a titre d'agent de recouvrement. Nous avons entrepris 
de nous occuper nous-memes du renouvellement des adhesions et des abonnements. 

Ainsi,le chiffre des cotisations et abonnements comprend certains abonnements deja payes pour 1982 et 
toutes les nouvelles cotisations des membres. Un nouveau compte, au numero 151. a ete etabli pour les 
abonnements au journal qui sont maintenant clairement identifiables. En 1983, Ie compte n° 101 ne 
comprendra que les cotisations des membres reguliers. etudiants et associes. Nous eprouverons encore 
certaines difficuites, cependant, a identifier les fonds qui restent chez les PUT. 

En 1981, Ie Conseil a pris I 'importante decision d'attribuer la moitie des cotisations des membres a notre 
journal.4. TMOSPHERE-OCE.4.N. Outre la possibilite de distinguerentre les cotisations et les abonnements dont 
nous nous occupons nous-memes, il est maintenant possible ~e tenirdes comptes distincls pour la Societe et 
Ie journal. Ceci nous pennettra de produire un etat dOment verifie au Conseil de recherches en sciences 
naturelles et en genie dans les prochaines demandes d' aide pour Ie journal. 

L'avoir de la Societe est place en grande partie dans deux fonds spCciaux (tous deux investis dans des 
dep6ts a tenne), dans deux comptes d'epargne (ou est depose I'interet provenant des fonds) et un depOt a 
court tenne. Les actions de Bell Canada ant ete vendues a perte ($40.50), leur valeur ayanl flechi 
constamment ces dernieres ann~s. Bien que les investissements generateurs de revenu a faible risque 
conviennent a une organisation a but non lucratif comme la SCMO, les taux d'interi:t eleves actuels rendent 
les depOts a tenne et les certificats de revenu garanti beaucoup plus interessants que les actions en bourse. 

Notre avoir se situe maintenant pres des $23,000, ce qui se rapproche de I'obectif des 50% du budget 
annuel de fonctionnement de la Societe. mises a part les activites du journal. Toutefois, I'inflation fera 
graduellement reculer cette position a moins d'augmentation assez regulieres. Pour que Ie journal ail 
egalement une provision de 50% dans son budget annuel, il faudra alors trouver des sources de surplus 
substantiels. 
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CANADIAN METEOROLOGICAL AND OCEANOGRAPHIC SOCIETY 
LA SOCIETE CANADIENNE DE METEOROLOGIE ET D'OCEANOGRAPHIE 

INCOME AND EXPENSE STATEMENTIETAT DU REYENU ET DES DEPENSES 

INCOMEIREVENU 1981 1980 

Dues and SubscriptionsiCotisations et abonnements $24,831.78' $32,655.66 
AES Grant/Subvention SEA 16,000.00 16.()(X) {X) 
NSERC Grant/Subvention CRSNG 4,200.00 5,5()() 00 
Page Charges/Prais de publication 7,845.04 3,879 OS 
Advertising! Annonces 170.00 75 {X) 
InterestlIntU!ts 2,138.88 1,5304 
CongressiCongres 6,605.57 o {X) 
Other/Divers 726.77 1,626 95 

$62,518.04 $61,271 2tl 

EXPENDITURESIDEPENSES 

ATMOSPHERE-OCEAN $28,468.02' $31,93764 
N~sl~"~rJBullelin de ncuvelles 5,147.23 4,101.44 
Collections/Commissions 4,397.44 4,182.91 
Centres 3,015.50 2,888.50 
Executive and Council OperalionsiFonctionnement 

du Bureau d'administration et du Conseil 4,386.21 1,626.1X) 
Scientific Committee/Comite scientifique 584.50 2,3{)4 ,SO 
Other Committees! Autres comites 146.30 5.70 
Prizes/Prix 745.36 980.J2 
CongressiCongres 6,224.82' 5,159.78 
OtherlDivers 625.00 105 .()() 

$53,740.38 $52,291.79 

NET GAINIREVENU NET $ 8,777.66 $ 7,979.41 

I Only three-fifths of the collections by the University of Toronto Press were received because of their new uncnmcJ 
income accounting scheme tied 10 issues of the journal; some 1982 memberships and subscnptions are Included jl.c~ 
trois cinqu~mes seulement des sommes pc~ues par les Presses de I'Universite de Toronto sonl entrCes en ("nl~M: ell 

raison d'un nouveau sys~me de comptabilite lie aux numeros publies. Ces revenus comprenaienl quelques collsallUll~ el 
abonnemc:nls pour 1982 . .... 

J Only thIee issues published: 18(4), 19(1) and 19(2)./Seulement trois numeros publies; 18(4), 19(I)ell9(2) 
) Includes $1000 advance to Ottawa Centre to host 1982 CongressJC0f!1prend une avance de $1000 A none Centre 

d'Ottawa oi:J. se tiendra Ie congres de 1982. 
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STATEMENT OF FINANCIAL POSmONlBlLAN 

ASSETS/ACfIF 

CUhlCaisse (Royol BIIIkIBlDquc Royale) 
Sbort· Tenn IJeposi~pOIl coon tenne 
IJevelopmeol FundIFoods de di!vek>ppement 
IJevelopmeol FUDd Intete<tllnltltt du fonds de di!veloppemenl 
Hornstein FundIFonds Hornstein 
Hornstein Fund InterestlInl&et du fonds Hornstein 
Bell Canada ShtuoslPans de Bell Canada 
AC«IUDtS ReceivablelComptes l reccvoir 

UABILITIESIPASSIF 

AccooolS Payable/Compte. 1 payer 

SOCIETY'S EQUITY/AVOIR DE LA SOCIETE 

Equity at eod of previous year! A voir lla fin de l'lUlD&: prk6dente 
Increase from opcrationsl Augmentation des Op&atiODS 
Increase from Bell CatwIa Shares!AulmentatioD de. parIS 

de Bell CatwIa 
Equity II end of yearl A voir lla fin de I' onn6e 

1981 

$ 3,929. 13 
7,000.00 
4,633.81 
3,611.40 
1,000.00 

453.75 
0.00· 

2,334.25 

$22,962.40 

0.00 
$22,962.40 

14,225.24 
8,777.66 

(40.50)' 
$22,962.40 

1980 

$ 5,238.59 
0.00 

4,433.87 
2,675.08 
1,000.00 

277.15 
720.00 
320.00 

$14,664.69 

439.45 
$14,225.24 

6,263.83 
7,979.41 

(18.00) 
$14,225.24 

• BeD Cauda sbua ~ sokI at the end of 1981 fOf a loss of$40,.10,/l.a Ittion$ de Bell Canada om ~ vcnducll petit 
$>00.50 
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APPENDIXIAPPENDICE 

BALANCE OF EACH ACCOVNTISOLDE DE CHAQUE COMPTE 

AccolUll NunalHrl 
Numlro tU compte ACCOlUll N(llWlNom tk Compte 1981 1980 

101 Dues and SubscriptionsiCotisations et 
........".... 522,331.78' 531,865.66 

102 Sustainina MemberslMembres de soutien 900.00 790.00 
103 Grants/Subventions 16,000.00 16,000.00 
104 Conpess ReveuueiRevenu du CooFs 6,605.57 0.00 
105 Intcreslllntidts 2,074.08 1,475.50 
106 Dividendslllividendes 64.80 59.04 
107 Newdetter AdvertisingJAnnonces dans Ie 

Bulletin 170.00 75.00 
108 OtherJDivers 213.82 563.60 
151 Subscriptions/Souscription. (A-O')' 1,600.00 N/A 
152 Pas< CbargeslFrais de publication (11-0) 7,845.04 3,879.05 
153 Advenisingi Annonces (A-O) 0.00 0.00 
154 CkantslSubventions(A-O) 4,200.00 5,5.00 
155 0tbenIDiv= (11-0) 512.95 1,063.35 
202 Newsletter ProductionlPublication du Bulletin 3,756.60 2,275.00 
203 Newslener OistributiontDistribution du Bidletin 1,390.63 1,826.44 
lOS CoilectionslCOIJlJI1iuions 4,397.44 4,182.91 
208 Scientific CommiueetComi~ scientifique 584.50 2,304.50 
209 Congress/Coopts 6,224.82 5,159.78 
210 Cen~ 3,OIS.SO 2,888.SO 
211 &ecutive and CouncillBweau d'administration 

elCooseiI 4,386.21 1,626.00 
212 Prizes and CitationslPrix et citations 745.36 980.32 
219 T ..... lationslTraduction 30.00 30.00 
220 SWIdina CommitteeslComi~ permanents 146.30 5.70 
222 Ad hoc CommittcesiComilis nd hoc 0.00 0.00 
224 OCberlDiven 595.00 75.00 
151 Printingllmpression (11 ·0) 23,387.22' 27,762.44 
152 Dilb'ibutioniDi.b'ibutjon (A-O) 1,603.45' 1,852.69 
153 Technical ~ ""'hnique (A-O) 1,263.20 1,374.80 
2S4 TronsIationITnduction (11-0) 82.95 0.00 
155 OvcrbeadIFrais du fonctioancmeot (.4-0) 2,131.20 947.71 
301 CashlCaisse 3,929.13 5,238.59 
302 Short-Term Depooits/DqJOll coon terme 7,000.00 0.00 
303 Development FundIFoods de_1oppemeal 4,6~3.87 4,433.87 
304 Development Fund 1n_,1IIn1tret do fonds 

de ~eloppement 3,611.40 2,675.08 
lOS HomsteiD FundIFoods _in 1,000.00 1,000.00 
306 Hornstein Fund In_.lllntidt du fonds 

Hornstein 453.75 277.15 
309 Bell Canoda SIwesIPans de Bell Canoda 0.00 720.00 
310 Accounts lteceivable/Comptes l reoevoir 2,334.15 320.00 
401 A_ PayablelCompoea 1 paY<' 0.00 439.45 

-A7JIOSI'HElUNXBAN 

I See Ioomocc I oa ~,1Dd ~ 2 aDd 3 olRepoct.NoiI DOCt:'" I sur 1'._ newuuetdead6peDlClSet_ 
.............. ZetldonppootduTmorior. 

l CoUcctioa of Nblcriptiolll diRdly by the Society bepn in the WIer half or 1981. ~viously this ~ c:oWd not be 
-....-__ .ILoo~ .. ~ __ .,. .. SOC~_Ia ....... _ .. I\l8I. 

AupartIDt cc reYCDU De p:lUYliletre ~ de cchli des oceisMions. 
) Sec fOOCDOCc: 1 OIl StMCmCIIt ... pII'IIRPh 1 or Report.Noir DOte flO 2 IW' 1'_ du revcnu et des ~. ct Ie 
~ZdunppootduTmorior. 
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BUDGET AND PROJECTED BUDGETIBUDGET ET BUDGET PROJETE 

For the Society/PouT la Societe 

INCOME/REVENU 

MembershipslCotisations de membres I 
Student McmbershipsiCotisations d'etudiant ' 
Corporate MembershipsiCotisations de membre moral I 
Associate MembershipsiCotisations de membre associe 
Grants/Subventions 
Newslerter AdvertisingiAIUlOnces dans Ie Bulletin 
Interestllntedts 
CongressiCongres 
OtherlDivers 
Collection Cost Recovery fromA-OIRecouvrement des 

services pour A -0 7 

Residual Funds at UTP/Sommes aux PUT 

EXPENDITURES/DEPENSES' 

N~slenerlBulletin 

Membership Collection/Service de cotisation4 

Centres 
Executive and Council/Bureau d'administration et Conseil 
Committees/Comi~s 

AwardsIRecompenses 
Translationffraduction 
Executive OfficelLocaux d'administration5 

Annual Organization Publication/Publication annuelle de la SocieU: 
OtherIDivers6 

Transfer to ATMOSPHERE-QCEANrrransfert de fonds 
pour A TMOSPHERE-OCEAN' 

1982 

$22,380 
560 
975 

15 
16,000 

ISO 
2,800 
1,000 

200 

1,632 
2,900 

$48,612 

$ 7,000 
3,264 
3,100 

6,5000 
8,000 

600 
300 

1,200 
6,000 

683 

11,965 

$48,612 

1983 

$31,080 
930 

1,125 
140 

20,000' 
200 

3,200 
1,000 

200 

1,894 
NIA 

$59,769 

$ 9,500 
3,788 
3,400 
7,500 
9,170 

660 
330 

1,320 
6,600 

863 

16,638 

$59,769 

I Based on 1981 year and memberships of746 regular, 56 student. 13 corporate and I associate; fee increase oUIO for 
~gular members and 55 for students and associates proposed for 1983: membership figures for 1983 estimated at 777, 
62, 15 and 7, respectively.lBase sur l'annCe 1981 avec 746 membres ~guliers, 56 membres etudlants, 13 membres 
moraux et I membre assode; dans Ie m!me ordre une projection pour 1983 preVOil les chiffres sUivants: 777, 62, 15 el 7; 
I'augmentation des cotisations semit alors de $10 (membre ~guJier) et $5 (etudiant et associe). 

1 Oceanographic support expected (AESlOSS).ISupport pour I'oceanographie (SENSLO). 
3 Inflation allowance of 10%; additional amounts represent growth.ffaux d'inftation de 10%; les montants sup-

plementaires sont Ie r6iultat d'un ~veloppement. 
4 Estimated at S4/name in 1982 and S4.40/name in 1983.lEstime a S41nom en 1982 et $4.4OInom en 1983. 
, Estimated at 5tOO/month in 1982 and S 11 OImonth in 1983 .lEstimH $1 OOImois en 1982 et $11 OImois en 1983. 
6 Includes $300 for Climatological Bulletin in 1982 and $SOO for Andrew Thomson Lecture in 1983.1Comprend 5300 pour 

Ie Bulletin climatologique en 1982 et 5500 pour Ja conference Andrew Thomson en 1983. 
7 One half of the membership fees are allocated to the journal and therefore one half of the collection costs are charged to 

the joumal./Une moitie des cobsations est a1louee au Journal et par consequent une moitie des dCpenses pour ces 
cotisations incombe au Journal. 

Budgct 190 



For ATMOSPHEU-DCEAH 

INCOMEIREVENU 1982 1983 

Subsc:riptions/ Abonnements I $15.000 $15.750 
Transfer from MembershipsIFmance.s des cocisations 11 .965 16.638 
Page ChargesIFrais de publication 8.000 8.000 
Advertising! Annonces 500 500 
NSERC GnnVSubvention CRSNG MOO 7.300 
OtherlDivers 500 500 
Residual Funds at Ull'/Sommes lUll' 10.500 N/A 

$53.065 $48.688 

EXPENDITURESIDEPENSES' 

Printing/Impression $32.900 $36.690 
Technical Editin&IR~daction technique 2.100 2.410 
DisttibutionIDisttibution 2.500 2.750 
TranslationslTraduction 300 330 
Edilorial CommineelCorni~ de ~Iion 2.900 3.190 
Subscription CollectiOn/Service d'abonnemenl 1.200 1.386 
OtherlDivers 33 38 
Payback on membership collectionfRcmboursement des services 1.632 1,894 
Catchup iss .. 19(3)1numo!ro 19(3) 9.500 N/A 

$53.065 $48.688 

I Bued on 1981 year~nd sub3criptions n.umbering 300. Subscription. number for 1983 estimated at3lS; no rate increase 
proposed becaue 0($10 incruse in each of the two preceding yearsJ6ast sur 300 abonnemeau ill tin de 1981 t( 31S 
(estimation) en 1983; pas d'augmentMion en 1983 mais de\la lUJI"tntations de $10 au COUB des deux ann6es ............ 

2 Inftadon. allowance of 10%; additional amounts represent growth due to hydrololicai component.fTaua de 1()Cl, 
(inflation); les montanlS suppl~mentaites sont Ie ~sultat d'ajoulS (hydrololie). 

AUDITOR'S REPORT 

I have examined the Statement of Financial Position of the Canadian Meteorological and Oceanographic 
Society as of December 31, 1981 and the related Income and Expense Statement for the year then ended. 
My examination was made in oc<onIanc:e with generally occepced auditing standard>. and acconIingly 
included such tests and other procedures as I considered necessary in the circumstances, except as noted in 
the following paragraph. 

In common with many similar organizations, the Society reports amounts for dues and subscriptions 
revenuc which are DOt susceptible of complete verification by audit procedures. Acoordingly. my 
veri6catioo of dues and subscription revenue was limited to • comparison of recorded receipts with bank 
deposits. 

In my opinion, except for the possibility of adjustment. had dues and subscriptions revenue been 
susceptible of complete verification, these financial statements present fairly the: financial position of the 
Soc;iety IS of Ile<:ember 31. 1981 . and the ...... ts of its openllioos for the year then _ . in oc<onIanc:e 
with aenerally accepted accounting principles applied on a basis consisteol with thai of the preceding year. 

Edmonton, Alberta 
February 10.1982 
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RAPPORT DU vERlFICATEUR 

J' ai examine Ie bilan de la Socie~ canadienne de meteorologic el d' oceanographic au 31 dCcembre 1981 el 
I' etal du revenu et des dCpenses pour I' annu se tenninant l cette date. l' ai fait mon examen en respectant 
les nonnes generaJ.ement accept6es et en utilisant Ics essais et les Buttes methodes que je consid6rais 
nkessaires dans les circonstances. except6 comme explique dans Ie paragraphe suivant. 

Comme plusieurs Buttes organisations semblables, la Societe rapporte les montants pour les revenus 
provenant des cotisations et des abonnements qui ne sont pas susceptibles d'une verification complete par 
les proc~s d' apuremeot. Alors rna verification des revenus provenant des cotisations et des abonnements 
fut limitee l une comparaison des recettes enregistrees avec les depOts en banque. 

A. mOD avis, sauf pour la possibilite de corrections. si les revenus provenant des cotisations el des 
abonnements avaient etC susceptibles d'une verification compl~te. ces bilans presentent ~quitablement la 
situation financim de la Soci~te au 31 dCcembre 1981 et les resultats de ses activites en 1981, conforrne­
ment aux principes comptables g~~ralement accept~s tels qu'appliqu~s d'une fa~on compatible avec celie 
de I'an pas~. 

Edmonton, Alberta 
Ie 10 f~vrier 1982 

EDITORIAL COMMITIEE REPORT 

H.B. McDonald, RIA 

The past year has beeen a very successful one for ATMOSPHERE-QCEAN, particularly in view of the 
somewhat discouraging situation prevailing at the end of 1980. In 1981 a total of 60 manuscripts were 
submitted for publication, a number that is significantly higher than in any previous year. Because of the 
very low number of submissions in 1980 publication fell behind schedule in 1981 with the last issue of 
volume 19 scheduled for mailing in March 1982. However, as the relatively large number of papers that are 
currently at various stages of the reviewing and revision process start to be received we expect that the 
nonnal publication schedule will be attained. 

The Editorial Committee decided to broaden the editorial policy of the journal in order to allow 
publication of articles in most areas of physical hydrology. This action was supported by the Canadian 
Committee on Hydrology and it is hoped that this will make the journal a useful medium for a large segment 
of the hydrology research community. So far it is too soon to evaluate the results of this action. 

The financial situation of the journal remains sound owing to the continued support of the Natural 
Sciences and Engineering Research Council in the fonn of a Scientific Publication Grant, the payment of 
page charges by authors employed by the Atmospheric Environment Service and Ocean Sciences and 
Surveys, and the contribution of voluntary page charges by most other authors. The journal is also sheltered 
from the recent increase in postage rates by the agreement of the Post Office to grant the journal Second 
Class Mail privileges. We are most appreciative of the effort exerted on our behalf by Mr 10hn Parsons of 
the University of Toronto Press, whi~h was an important factor in our ultimate success. 

Finally, it is with regret that I announce that Paul leBlond has decided to resign from his position of 
Deputy Editor. Paul served as an Associate Editor of ATMOSPHERE from 1976 to 1978, and then when 
ATMOSPHERE became A TMOSPHERE-QCEAN he took on the responsibilities of Deputy Editor with the prime 
goal of making the journal an important outlet for the publication of first rate research in physical 
oceanography. During the relatively short time that ATMOSPHERE-QCEAN has been in existence there has 
been a steady increase in the number of submissions of articles dealing with oceanographic subjects and it is 
satisfying that many of these are from outside the country. This is no doubt largely due to Paul's hard work, 
enthusiasm and diplomacy. I wish to express my appreciation and gratitude to Paul for his advice and help 
and dedication to the journal, sentiments that I am sure are shared by past editors who have worked with 
Paul, and indeed by all members of the Editorial Committee. 
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RAPPORT DU COMITE DE REDACTION 

L 'ann&: qui vient de s' achever a ~~ extrtmemcnt satisfaisantc pour A TIItOSI'HERE-DC£A N. vu la siruation 
quelque pcu d6c0urageanle qui prtvalait lla fin de 1980. Soixantc manuscrits onl tie soumis en 1981, soil 
uoc augmentation coDsi~rable par rapport 1I. toute autre ann6e. En raison du faible Rambre d'articles 
soumis en 1980. des retards se sont produits dans 1& publication des nu~ros de 1981; Ie demier n~ro du 
volume 19 devrait etre mis .. 1a poste en mars 1982. ~I donn! 1& quantite relativement importante 
d'articles &crucllement engages dans l'une ou l'autre elape du processus d'cxamen et de ltvision, on 
~voit que Ie ealendrier normal de publication pourra ~tre respecte. 

Le Comi~ de r61action a dk~ de pennettre la publication d'artkles traitant d'hydrologie physique. 
Cca.e dkision. appuy~ par Ie Comi~ canadien de I'hydrologie. devrail faire d' ATMOSPHERE-OCEAN un 
pdc:icux outil de conununieation pour les chertheurs en hydrologic. II est encore trop 161 pour evaluer les 
retomb&s de cette decision. 

Noue publication continue d'etre en bonne santi: finand~ft. grace a la subvention permanentc du 
Cooseil de rccberches en sdences naturelles et en genie. au paiement de frais de publtcation par les auteurs 
ttavaillant pour Ie Service de I'environnement atmospMrique et pour Sciences et leves odaniques, de 
"me qu'au versement volontaire de frais de publication par la majori~ des auteurs. De plus, Ie minis~re 
des -. oy ... accepct de oous faire bbo!ficiet de I. modtntion de port du courrier de deux;tme classe, 
nolIS D'avons pas souffert de la r6cente augmentation des tarifs fH>Staux. J'aimerais tout particul~ment 
remercier M. John Parsons, des Presses de l'Universitt de Toronto, qui n 'a pas menag~ ses efforts. 

Finalement, j'annonce avec regret que Paul LeBlond a d&:~ de ~missionner du posit de sous­
r6dacteurenchef. Paul a ~~ ~adjoiDt d' AT1tIOSPHEUenlre 1976et 1978; lorsque notre publication 
a pris Ie nom d' ATMOSPHUE-DCEAH, Paul a acdde au poste de sous-redacteuren chef dans Ie but principal 
de flire d' A TMOSPHERE-DCEAN un outil pour la publication de recherches de premier plan dans Ie secteur de 
l'ocUoographic physique. II est encourageant de 00 ....... qu'~ soulement quelques ...... de plus en 
plus d'articles traitant du dornaine oc&nographique, et provenant pour une bonne partie de pays ~trangers. 
sont soumis ~ ATMOSPHSRE-OCEAH. C'est III dans une large mesure Ie ~sultat de I'enthousiasme, de la 
diplomatie et des efforts prodigu~s par Paul. En mon nom personnel, au nom des autres rCdacteurs en chef 
ayant ell Ie plaisir de travail&er avec Paul ainsi qu'au nom de tous}es membres du Comit~ de r6daction, 
j'aimerais lui exprimcr lOOk rna gratitude pour scs conseils, son aide et son ~vouement. 

CMOS NEWSLETTER REPORT 

H.G. Leighton 
R&lacteur en chef 

Publication of the CMOS Newsletttr continued in the same fo~t as established in previous years. A 
change in the publishing schedule resulted in combining the June and AU&\1st issues. 

We wish to acknowlcd,e with thanks the support received from all members including their contribu-
tions to the News/ene,.. '100 

BUlLETIN DE NOUVElLES DE LA SCMO 

Avard Mann, Editor 
CMOS Ntwslttttr 

La r6daction du Bulletin de nollvelles de la SCMO s'est poursuivie sous Ie meme format ~tabli les anntes 
pr6;&Icntes. Un changement introduit sur Ie plan de la publication etait de combiner les bulletins de juin et 
&OOt. 

Nous d&irons remercier taus les rnembres pour leur contribution au bulletin. 
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REPORT OF TIlE SCIENTIFIC COMMITTEE 

The Scientific Committee membership in 1981-82 included: 

Dr 0.1. Boer (Chairman), Atmospheric Environment Service. Toronto 
Dr K.D. Hage, University of Alberta. Edmonton 
Dr I.B. Gregory, University of Saskatchewan, Saskatoon 
Dr Y. Delage. Atmospheric Environment Service. Dorval 
Mr 1.-0. Cantin, Universit6 du Quebec a Montreal, Montreal 
Dr S. Pond, University of British Columbia, Vancouver 
Dr P. C. Smith. Bedford Instituce of Oceanography. Dartmouth 
Dr. H.-R. Chat University of Toronto. Toronto 
Prof. E.P. Lozowski, University of Alberta, Edmonton 
Prof. H.l. Thiebaux. Dalhousie University, Halifax 
Prof. J. Derome. McGill University. Montreal 
DrG.W. Summers, Atmospheric Environment Service, Downsview 

The Committee held two meetings during the year, one in Saskatoon in conjunction with the CMOS 
Congress, on May 26. and the other in Downsview on November 17. 

After the creation of the Conunittee on Meteorological Education in May 1981, following the recom~ 
mendation of SCICO, examination of the suitability of meteorological education to meet the requirements 
of professional employment is no longer a specific mandate of this Committee. However. a fonnaIliaison 
has been established between the two committees to bridge their common interests. 

The subjects that consumed most of the Committee's time were (1) meteorological and oceanographic 
satellite research. and (2) the Canadian Computer Facility. 

A subcommittee presented proposals for Canadian-supported satellite research and the Scientific 
Committee endorsed recommendations for some methods of stimulating development of Canadian exper~ 
tise in the field of remote sensing. More detailed input of oceanographic data archiving requirements was 
called for. 

The question of future availability of a vector computer facility to the scientific community received 
considerable attention. The proposed use of a federal facility by the university community appears to be a 
shon~tenn solution to scientific requirements. However. it was generally agreed that longer tenn plans for a 
major computing facUity for academic research, under NSERC. are called for. 

The proposal for a separate. meteorological and oceanographic committee of NSERC has not received 
much support from the universities; and SCICO has dropped this from further consideration. for the time 
being. 

Other major subjects addressed by the Scientific Committee included: 
- Proposal for a national cyclone project 
- FOGE data availability 
- Resolution of the acid rain problem 
- The Canadian Climace Program 

In addition. the Committee received a recommendation for an overlapping pattern of membership on the 
CNCllUGG. A nominating subcommittee of SCICO was created, consisting of one oceanographer. one 
meceorologist. and the chairman of SCICO. 
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RAPPORT DU COMlTE SCIENTIFIQUE 

Le Comi~ scicntifique de 1981-1982 comprend: 

M. G.l. Boer (PRsident). Service de l'environnement atmospMrique. Toronto 
M. K.D. Hage, Universi~ de I' Alberta. Edmonton 
M. I.B. Gregory. Universite de la Saskatchewan, Saskatoon 
M. Y. Delage, Service de l'cnvironnement atmospMrique, Dorval 
M, 1.-0. Cantin, Universi~ du~bec 1 MontrUi, Montreal 
M. S. Pond. Uruversiti de II Colombie-BritaMique. Vancouver 
M. P.C. Smith. Bedford Institute of Oceanography. Dartmouth 
M. H.-R. Chot Universi~ de Toronto. Toronto 
Prof. E.P. Lozowski, Universi~ de I' Alberta, Edmonton 
Prof. H.l. Thialaux. Universi~ Dalhousie. Halifax 
Prof. J. Derome. Universite McGill, Monb'UJ 
M. G. W. Summers. Service de l'cnvironnement atmospherique. Downsview 

Le Comi~ a tenu une ~union lors du congres,ie 26 mai 1981 a Saskatoon. et s'cst liuni a nouveau Ie 17 
DOvembre.i. Downsview. 

Depuis la mise sur pied en mai 1981, du Cornice de fonnation et de I'education en mtt~rok>gle sur I. 
recommandation du Comi~ scientifique. I'evalu.hon de la pertinence de I'~ducation en met~orolugle puur 
satisfai.re les exigences professionnelles de I'emp)oi n 'est plus du ressort de ce demier. Cependanlles deux 
comilis restent en liaison sur des sujets d'interet commun. 

Deux ~mes one principalement retenu I'attencion du Comic~, soil: Ia recherche dans k domaine de. 
satellites mtt6orologiques et oc:&noeraphiques et I, crtation d'un centre de calcul canadien. 

Un sous-comit~ a soumis des propositions pour que Ie Canada subventionne la recherche dans Ie 
domaine des satellites et Ie Comit~ scientifique a endos~ des recommandations visant t. slimuler Ie 
d6veloppement de com~tences au Canada en t~I~~lCCtion. On B Bussi souhaili que les besoins en d(Jn~s 
oc&nograph.iques SOlent mieux identi~. 

La question de la rusponibilili prochaine pour la communaut~ scientifique d'un ordinateur l cupltCil~ 

vectorielle a ~u beaucoup d'attention. L'utilisation d'un service f~~ra1 par les universit~s apparnh 
conune une solution l court terme lUX besoins scientifiques. Cependant a plus long Cerme, on s'entend 
g~~ment sur fa Mcessili d'un centre de calcul v~ t. la recherche universitaire et pla~ SOuti III 

cli=tioD du CRSNG. 
La crbtion d'un cornili distinct en meteorologic et oc:6anograpbie au sein du CRSNG n'a pas re,u 

beaucoup d'appui de 18 part des universilis; par cons&Juent. Ie COnUte scientifique a decid~ de lalslIer 
temporairement cette question en suspenso 

Les autres sujets d'importance sur lesquels le Comi~ s'est pencht com~ntentre autres: 
- l'ttude d'UR projet national sur les cyclones; 
- la disponibili~ des donnees FOGE; 
- Ie probleme des pluies aeides; 
- Ie programme climatique canadien. 
Le Comi~ a lUSSi ~u une recommandation visant un changenitnt de strucrute pour les membrcs lin 

CNClUGGJ. Un sous-comite pour la nomination des membres du Comit~ scientifique a ~t~ fonn~ ; il 
comprend un ~anographe, un ~c60rologiste et Ie president du Comit~ scientifique. 

H. Jean Thl6bauJ. 
Sec~lI"rc 
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REPORT OF 11IE STANDING COMM11TEE ON PUBLIC INFORMATION 

This year the Committee completed the rc-wrile of a brochure on careers in meteorology thac was published 
by the University of Toronto Guidance Centre as an occupational information brochure entitled "Meteoro­
Iogist". For this effort CMOS received SOO copies antis and , as a consequence we were able to answer 
numerous requests for information on careers in meteorololY by sending out tbcse brocbures. 

All occupational bulletin. agaiD on careen as a lIlCaeorologisl entitled "Eotty Requirements" was 
reviewed aod revised by the committee with support from Hans Van L..eeuwen of the Atmospheric 
Environment Service, Downsview. The bulletin is published by the Deportment of Employment and 
Immigntioo and is intended for the Caudian Immigration Services in foreign countries as well as for 
fomp workers who are interested in eSlablishina their permanent res_Dee in. Canada. 

CMOS requms its own brochures in three specific areas (1) a career brochure on me!COr'ologists (2) one 
OIL oc:eaoogtaphers and (3) a brochure describing the Society. The final draft of a document on • career in 
meteorology will be tumed over to the incoming chairman. 

The Standing Committee on Public lnfonnation bas an important role to play in CMOS in the areas of 
"advertUing" the Sociecy aod its purpose: more aggIeSsively. in enc:oun&ing meteorological and oceano­
sraphic projects at science fain and in scbool programmes and in providing topical meteorological and 
oceanographic information to coUeaps in other disciplines and to the public at large. Besl of success to 
the .. ", tam of officen of the SCPl. 

I.T. Ko<yllk 
Cbaimwl 

RAPPORT DU coMIrt PERMANENT D'INFORMATION PUBLIQUE 

Ceue ~.Ie Comi~ a te~ la ~visioo d'uoc brochure informative sur les catrib'es en ~t6orologie. 
publi~ par Ie Centre d'orientation de l'Universit6 de Toronto. La SCMO a fCli:U 11 titre gradeux SOO 
exemplaires de 1. brochure, ce qui nous. pennis d'en dismbucr un grand oombre lUX personnes ~siraol 
ee. informations. 

I.e Comi~. aussi ~vi~. avec I'aide de Hans Van Leeuwen du Service de I'envirooncment atmosph6i~ 
que 1. Dowmview, UD autre bulletin sur les progressions en ~logie. publ~ cette fois par Ie minis~ 
de l'Emploi et de l'lnuDisration ll'inte.tioa des oervices canadieDs d'immignlioo ll'ttnnaer et des 
lravailleurs ftrIogers int6resKi 1 venit s· ~blir au Canada. 

n serait boo que la SCMO dispose de brochures sur I. professiOD de ~IOBiste. sur la profession 
d'_&rapbe et sur" Soc~~ elle-oM", . On. doljlcoJMleau l prtpororun document sur lacarrimde 
m&6orologiste. qui sera soumis IU nouveau pr&;ideot. 

I.e Comik! permaneDI d'informatiOll publique joue un r6Ie important au .. in de la Soc~ en foisant 
~ cellHi et son mandat. en enooungeant lea lravaux m!I&M'oIogiques et ocQnographiques 
pr&enta dans Ie cadre d'cxpositions scieotifiques ou de programmes scolaira et en foumissul dcs 
informatiolls ~Iogjq ... et ocW>opapbiq ... l DOS coIJques d'"" ... disciplines ainsi qu '.u panel 
public:. Pour l'ano6e qui viCDI, taUS mes voeux de succa aux membres du Comit6. 
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REPORT OF THE MEMBERSHIP COMMITTEE 

Members 

P.l. Kociuba - (Interim Chainnan), Com:sponding Secrelaly 
E.E. Wheaton - Saskatchewan Centre 
J.C. McLeod - Alberta Centre 

The membership committee met once in 1981 at the Annual Congress in Saskatoon. 
The Membersbip Committee's major role was the recommendation of an "Associate" Membership 

category to the AGM. This was approved for a two-year trial period, during which time present CMOS 
members would not be able to transfer to the Associate Member category. The Associate Member does not 
receive ATMOSPHERE-DCEAN and is under resbictions regarding rights and privileges at the national level. 
Members of Special Interest Groups should be encouraged to have associate membership in the Society. In 
1981, the Society had one Associate Member. 

Membership renewals were produced by the Society for the 1982 year rather than by the University of 
Toronto Press. Various minor problems have been encountered; these will be sorted out and will help in the 
transition to our permanent office in 1982. 

It is the fccling of the chainnan that questions of membership status cannot be adequately handled by the 
Corresponding Secretary during the transition period in 1982. It has therefore been recommended that a 
Membersbip Secretary be appointed for the coming year. 

P.J. Kociuba 
Interim Chainnan 

RAPPORT DU COMITE D'EuGWlLrrE DES MEMBRES 

Membres 

P .J. Kociuba - (President suppl6ant). Secretaire-correspondant 
B.B. Wheaton - Centre de la Saskatcbewan 
J.C. McLeod - Centre de I' Alberta 

Le Comi~ d'~ligibili~ des membres s'est r6uni une fois en 1981, a I'occasion du conpes annuel tenu A 
SasJctoon. 

La principale initiative du COnUte a ~~ de recommander, lors de l'Assemblee g~~rale annuelle, 
l'Etablissement d'une nouvelle categorie de membres "associEs". Cette recommandation a Ete approuvee 
pour une ¢node d' essai de deux ans. pendant laquelle les membres actuels de la SociEte ne pourront pas 
s'inscrire a titre de membres associEs. Les membres associes ne recevront pas la publication ATMOSPHERE­

OCEAN, el ne jouiront pas de tous les droits et privil~ges babituellement acconiEs a l'ecbelon national. II 
faudrait inciter les membres des groupes d'~tude de sujets particuHers a devenir membres associ~ de la 
Soci~te. En 1981,Ia SociEte comptait un sew membre associE. 

C'est la Soci~te elle-meme, et nOD les Presses de l'Universite de Toronto, ~i a envoyE aux membres 
leurs avis de renouvellement de cotisation pour 1982. L'ex~rience ainsi acquise facilitera la tAche au 
nouveau bureau pennanent en 1982. 

Le pr6sident est d'avis que pendant la ~riode de transition, en 1982, Ie secn!taire-correspondant ne 
pourra pas adEquatement traiter les questions reliees au statui des membres. On a donc recommandE 1a 
nomination d'uo secritaire, pour l'annCe a venir. 
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REPORT OF THE COMMITTEE ON PROFESSIONALISM 

The CMOS Comminee on Professionalism is made up of: 

Robert Cbarlton (Chairman), University of Alberta 
Randy Angle, CMOS Council 
Robert Humptuies, Alberta Research Council 
Douglas Leahey, Western Research and Development Ltd 
Dennett Netterville , Syncrude Canada lid 
N.J . Campbell (Corresponding Member), Department of Fisheries and Oceans. Onawa 
H.-R. Cho (Corresponding Member), University of Toronto 

During its second year, the Committee on Professionalism continued to by to implement the findings of the 
Ad Hoc Committee on Mcteoroklgica1 Standards in Canada, which published iLs final repoct in May 197&, 
and the findings of the Review and Evaluation Committee which elaborated on lhe aforementioned findings 
in a May 1979 report entitled, ''Consulting and Professionalism". 

TIle Committee OIl Professionalism held three meetings during 1981 and reported regularly at Council 
and Executive Meetings . At the Fifteenth Annual General Meeting , By-Law 60), establishing the 
Committee 00 Professionalism. was accepted by the members and By-Law 16 establishing a Code of Ethics 
was soundly defeated primarily because the proposed code was deemed to be too stringent . Since that time, 
the memberships of all Centres have been requested to consolidate cheir opinions on a Code of Ethics and 
send them to the Comminee on Professionalism. 

About 300 copies of the Directory 0/ Consultants have been distributed . many on request following 
advettisement of its aVailability. Plans are underway to update the Directory in 1982. A study of private 
weather forecasters in Canada is being considered, as is the possibility that the Committee on Professional­
ism coukl be composed ofmcmben primarily from the Ottawa-Toronto area in the ncar future. 

RAPPORT DU COMlTt SUR LE PROFESSIONNALISME 

Le Comili sur Ie professionnalisme de la SCMO est forme des pcnonnes suivantcs: 

Robert Charlton (~ident) . Universili de I' Alberta 
Randy Angle, Conseil de I. SCMO 
Robert Humphries. Albert Research Council 
Douglas Lelhey. Westcm Research and Development Ltd 
DeMen Netterville, Syncrude Canada Ltd 
N.J . Campbell (membn: conespondanl), Minis~n:des _ et des Ocean., Ortawa 
H.-R. Cho (Membrc correspondant), Universite de Toronto. 

R.B. Charleon 

Chainnan 

Durant sa deuxieme ann6e. k Comite sur le professionnalisme a continue l appliquer les recommandations 
que formulait en mai 1978, dans son rapport final, Ie Comite special des normcs meteorologiques au 
Canada. On s'e$( aussi efforce de mc:ttre en oeuvre les conclusions du Comite d 'eumen et d' evaluation, 
qui se pcnchait sur ces memes reconunandations dans un rapport (mai 1979) sur la consultation et Ie 
professionnaiisme . 

Le Comite sur Ie professionnalisme s'esl rtuDi trois fois en 1981 el a ~guli~remcnl presente des rapports 
aux rencontres lenues par Ie Conseil ct Ie Bureau d'idministration . Les participants a I. IS" Asscmblec 
gentta1e annucUe 001 adopte Ie ~g1emen1 60) aUnt Ie Comili sur 1e professionnalisme, landis que Ie 
projel de ~glement 16, ~tablissant un code d'~thique. etait rejete par une forte majorite, principalement l 
cause de Ia rigueur excessive du code propose. Oepuis, on a demande aux membfes de tous les centres 
klCaux de rassembler leurs opinions sur I'eventuel code d'ethique et d'en faire part au Comite sur Ie 
professionnalisme . 

Nous IVons distribue environ 300 exemplaires du ~pertoire des experts-coDseils; un grand nombre 
d' exemplaires ani ete demandes apres II parution d' annonces .. eel effet. On prepare actuellement Ie mise 1 
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jour du ~pertoire pour 1982. On envisage de ~pertorier les sptciaJistes en piViSlonS ~eoroJogiques du 
scctePolr privi au Canada; par aiUeurs , on se penc:hera sur la pertinence de regrouper au scin du Comili sur Ie 
pro(essionnalisme une majori~ de membrts provenant d'Ottawa et de Toronto. 

REPORT OF THE AWARDS COMMfITEE 

R. B. Charlton 
Pn!sident 

The Committee actively canvassed members for nominations for the Society's five prizes and for Citations. 
Guidelines were developed for the preparation of nominations so as to ensure some uniformity in the 
supporting documentation. Although spanning the country from coast to coast the committee was able to 
discuss the nominations by conference telephone call and anive at majority opinions without difficulty. A 
list of book prizes has been prepared. 

D. Farmer. J. Mathieson. D. Leahey. J. Derome, D. Huntley, D. O'Neill 

REPORT DO COMITE DES RECOMPENSES 

Le Comiti a activement sollici~ les membres afin d'obtenir des candidatures pour les cinq prix et pour les 
citations d6;emis par la Sociiti. En outre, on a ~Iaboti des lignes directrices sur la p~paration des 
candidatures, de f~on l assurer une certaine unifonnit~ dans la documentation ~senlh . M!me si les 
membres du Camire sont dis~min~s un peu partout au pays, its ant pu diseuter des candidatures par 
coofmnce re~phonique et en venir sans difficul~ l un concensus. On a aussi dresse une liste de volumes 
pouvant servir de prix. 

D. Farmer, I . Mathieson, D. Leahey. I . Derome, D. Huntley. D. O'Neill 

REPORT OF THE EDUCATION COMMfITEE FOR METEOROLOGY 

It hu been evident for some yean chat the CMOS can and should playa kad rme in coordinating national 
aspects of meteorological education in Canada. 1be Scienti6c Committee has undertaken discussions on 
the topic and the Annual Congress has been the forum for formal and informal mc!etings between interested 
parties. In response to a request from such a meeting aI the Saskatoon Congress, Council established the 
Education Committee for Meteorology. 

The Conunittee met for the fint time at McGill University in Montrtal. on November 16. 1981. The 
membership consists of representatives from six universities (H.·R. Cho. C. East. E. Lowwski, T. Oke, 
D. O'Neill ond T. Warn), the AES (P. Abet) ond private industry (D. Davison) ond further provides foc 
official observers (L. O'Quinn, ceO) ond a pel1DlU1CJ1t (reccnling) s.c..tary (H. Van Leeuwen, AES). 
The Conunittee coasidered and adopted a set of Terms of Reference. These include the geoeral purpose of 
the group, which is to consider all matters relaled to the education of meteorologists at Canadian 
universities and their opportunities for employment at home and abroad. To aid in this it was agreed to 
conduct a national survey by questionnaire. This will establish the present state and anticipated devel~ 
menU in education and employment. 
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RAPPORT DU coMJrt DE L'EDUCATION EN METtOROLOGIE 

Depuis quelques ann6es. iJ devienl ~vident que la SCMO peut ct doit assumer un rOle de leader pour 
coordoaner les aspects nationaux de I'cnseignement de fa ~te au Canada. l.t: Comi~ sdentifique 
a eotrepris cenaines discussions. eel effet. landis que le Coops annue) a ite Ie thtAtre de rencontres 
officielJes et officieuses entre les panies ~ressCes . En ~ponse l une demande pdsentee lors du Congres 
de Saskatoon. Ie Comeil a cl'U Ie ConU~ de I'education en ~~rologie. 

Le Comi~. qui s'cst ~uni pour fa premiere fois Ie 16 novembre 1981ll'Universi~ McGill (Montrbl), 
regroupedes represcntantsde six universi~(H . ·R. Cbo,C. East, E. Lozowsti, T. <>ke, D. O'NeilletT. 
Warn), du SEA (P. Aber) etdc l'industrie privte (D. Davidson); on pdvoit aussi desobservatews officacls 
(L. O'QuiM, du CCO) e' un secn!~ (de sCance) pennanen' (H. Van Leeuwen, SEA). Le Comi~ a 
~Ia~ et ad~ un mandai. selon lequelle Comi~ cst charge! de toules les questions relites ala formation 
des ~l6orologiSles dans les universi~s canadicnnes ct a leurs possibili~s d'cmploi au pays ec 11 '~tran&er. 
Un questioMaire serad'ailleurs distribut ll'6chelie nMionale. p:>W {lire Ie point5W'ia situation acrueUcet 
future concernant la formation et I'emplot en met6orologie. 

REPORT OF TIlE ARCIDVIST 

T.R.Oke 
Pri:sident 

Owing the year the editor of the CMOS Newsl~n~,. deposited in the archives a complete set of NewsielUrs 
from 1971 through 1981. Additional material has been added to the archives from fonner secretaries and 
other officers. At the annual awards banquet, during the 1981 Congress at Saskatoon, the Archivist spoke 
on the origins and early days of the Society. Later. in December. a similar talk was given 10 the Toronto 
Branch of the Soctety. Prospects look good for increased attention to the archives in 1983. 

M.K . Thomas 

RAPPORT DE L'ARCIDVJSTE 

Au COUlS de I' ann6e, Ie rtdacteur-en-chef a temis au;lt archives une ~rie compl~te (1971 A 1981) du Bulletin 
de nouvelles de la SCMO; des documents suppl~mentaires y onl ~~ ajouleS par d'ex-secretaires et autres 
officiels . Lon du banquet anDlJel de remise des prix et dtations au congres de 1981 1 Sukatoon. 
)'uchiviste evoqua les ~buts de la Societe. Plus Tard. en dCcc:mbre,1e ~me discoun fut tenu II Toronto. 
Pource qui est de souJever un plus grand int6r!t pour les archives, l'avenir s'annonce bien en 1983. 

M.K. Thomas 
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REPORTS FROM LOCAL CENTRES AND CHAPTERS 

V ANCQUVER ISLAND CENTRE 

Executive 1981-82 

Chaimum 
Secretary 
Troasun:r 
Coordinators 

Meetings 

Tad Murty 
David Krauel 
Gordon McBean 
Humfrey Melling 
Russ Davis 

Institute of Ocean Sciences 
Royal Roads Milital)' College 
Atmospheric Environment Service 
Institute of Ocean Sciences 
B.C. Ministry of Environment 

18 Feb. DrD. Steyn 
UBC 

''1be Depth of the Mixed Layer Over Vancouver Under Condi­
tions of Advection and Subsidence" 

II Mar. 

2SMar. 

8 Apr. 
19 Nov. 

Gordon McBean 
AES 
CMOS Annual 
Tour Speaker 
Dr M.B. Danard 
DrR. Charlson 
University of 

Washington 
Seattle 

"STREX: Stonn Transfer and Response Experiment" 

"Remote Sensing. Oceans" 

"Mesoscale Wind Modelling" 
"Natural Factors Influencing the CherIlistry of 
Precipitation 

The Centre will provide $50 towards a book prize to be awarded annually in the Vancouver Island Regional 
Science Fair for the best exhibit relating to oceanograpby or meteorology. 

Firumcial Statement 1981 

Bank balance as of 1 January 1981 

Income 
Annual subvention 
Interest 

Expenses 
Stationery 
Meetings 
Science Fair 
Bank cbarges 

Bank balance as of 31 December 1981 
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$237.50 
21.22 

$2S8.72 

'" $ 8.74 
314.34 
45.00 
15.75 

$383.83 

$ 772.05 

$ 258.72 

$1,030.77 

$ 383.83 

$ 646.94 



B.C. MAINLAND CENTRE 

As was decided by membership vote in September t 981,lhis centre bas shifted its cKccutivechangeover to 
May in order to coindde with CMOS activities and reporting dates. The e~ecutive from September 198110 
May 1982 is: 

Chainnan 
Vice-Chainnan 
Secrewyrrreasurer 
fro&ramme OiIeclor 
Assistant Programme 

Director 

Meetings 

Douw Steyn 
Dave Phillips 
Brian Hammond 
Jim Sttonach 
Don Faulkner 

Department of Gcognphy, UBC 
AFS. Vancouver 
AES, Vancouver 
Beak Consultants 
AES, Vancouver 

22 Jan. Dr S.E. Calven 
Oceanosrapby, UBC 

"Manganese Nodules - an Overview" 

25 Feb. Dr O.A. McBean 
Institute of Ocean Sciences 
Patticia Bay 

''1be Storm Transfer and Response Experiment" 

18 Mar. OrW.l. Emery 
Oceanosraphy, UBC 
(AESICMOS Tour Speaker) 
Don Faulkner 

"Satellite Remote Sensing, its Application to Oceanogra­
phy and Meteorology" 

7 Oct. 

13 Oct. 

25 Nov. 

Pacific Weather Centre 
Harvey Raynor 
Pacific Weather Centre 
Dr J.S. Lague 
Environmental Research 

and TechooIoay, Inc. 
A. Brotherstone 
B.C. Hydro and Power 

Authority 
DrT.1. Lyons 
Murdoch University 
Perth. Australia 

"Winter-time Low Level Jet in Yukon Valley" 

"Observations of a Low Level Jet Near Prince George" 

"Hat Creek Air Quality Studies" 

"Stagnation and Nocturnal Temperature Jumps in a De­
sert Region of low Relief' 

Tbeexecutive have planned a full series ofmeetings for early 1982 and will host Dr J. Thompson (IDS), Dr 
W.O. Wellin"on (UBC), P. Scbaerer (NRC) as well as being visited by Dr D. Whelpdale (AES) and Dr 
P.A. Taylor (AES/CMOS Tour Speaker). 

1be executive have noted a roughly constant membership in Ihe centre with some losses of older 
members beinl offset by • fair number of new ones. Many of the newer members are graduate srodents in 
the various departments at UBC. 

Finoncial Stattment 1981 

Balance as of I January 1981 

Inco ... 
Interest 
Subvention 
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$ 27.SS 
S20.00 

$S47.SS 

$ 456.S4 

$ S47.SS 

$1.004.(19 



Expendilures 
Travel/Honoraria (speakers) 
RentalslRefreshments (meetings) 
Correspondence supplies. printing 

$100.00 
161.43 
79.00 

S34O.43 

Credit balance as of 31 December 1981 

$ 340.43 

$ 663.66 

ALBERTA CENllIE 

Eucutive 

Chairman 
Vice-Chairman 
Secn:tary-Treasurer 
Past O1airman 
Public Information Officer 
CaI&ary Representative 

Meetings 

2IJ ... 

24 Mor. 
7 Apr. 
SApr. 

(Calgary) 
15 Apr. 
22 Sept. 
270.:t. 

7Dcc. 

Dr John Maybank 
(National President) 
Dr John Ramsden 
William) . Emery 
(rror Speaker) 

OrG. McBean 
Dr Maurice Danal'd 
Dr Russell Schnell 

Financial SlllIemeni /98/ 

Balance as of 1 January 19S1 

Income 
Bank interest 
Disposal of surplus supplies 

B. Hammond 
Secretaryrrreasurer 

D.S. Sortland 
C.M. Sackiw 
T.G. Mc:dlicott 
J.C. McLeod 
Dr R.G. Humphries 
Prof. R.D. Rowe 

"Activities of the CMOS" 

'''The Computer as a Data Analysis Tool" 
"Satellite Remote Sensing. its AppHcation 10 Oceanogra. 
phy and Meteorology" 

"STREX - Stonn Transfer and Response Experiment" 
"Mesoscale Wind Modelling" 
"A Biological Connection Between Rain. Hail and Freezing 
Crops" 
Annual Business Meeting and Slide Night 

• 

$ 5S.76 
10.00 

$ 68.76 

$659.36 

$ 68.76 

$728.12 
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Expenses 
Science Fair 
l'OsIaae 
Speakers 
1983 Congress arrangements 
Meetings 
Telephone oalls 
Slatiooery 
Dm charses 

Dllance IS of 31 December 1981 

SASKA TCIlEWAN CENTRE 

E.uclltive 

Cbainnan 
Vice-OWrman 
PlSt Cbainnan 
Secretary-Treuwer 
Membership 
Pubic Information 

1981 

Earle Ripley 
Stan_uk 
leff Whiting 
DonD.uee 
Elaine Wheaton 
lohn Dublin 

1982 

Stan Shewchuk 
lohn Bergsteinsson 
Earle Ripley 
Don Bauer 
Elaine Wheaton 
Ron Hopkinson 

140.00 
119.00 
50.00 
84.4' 

136.86 

1'.01 
17." 
14.00 

5577.07 S577.07 

SI'1.05 

The Centre's main activity during the year was the bosting of the Fifteenth Annual CMOS Congress. 
Laraely because of chat, omer activities W~ minimal - comprising the AESlCMOS Tour Speaker in 
April. al<tUm visit by "'" 1979 Tour Speaker. AlislCr Fraser . .... "'" Annual General Meeting. 

6 Apr. 

Oct. 22 

Dec. 8 

William). Emery. 
Dept. of Oceanography. 

UBC 
CMOSIAES Tour Speaker 
Alister Fraser, 
MeICOrology Dep .• 
Penn. State University 
GenenI Business Meeting 

"'Satellite Remote Sensing - Its Application to Oceano­
graphy and MelCOrology" 

'1be Physics of Rainbows" 

Election of OfficeR 
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Financial Statermnl -1981 

Balance as of 31 December 1980 

Receipts 
Subvention 
Bank interest 
Net proceeds from CMOS Congress 

Expenses 
Invited speaker - travel 
Bank cbarge. 

$135.00 
43.50 

326.87 

$ 290.07 

$795.44 $ 795.44 

$200.31 
15.45 

$1.085.51 

$215.76 $ 215.76 

c..dit Balance as of 31 December 1981 $ 579.68 

WINNIPEG CENTRE 

Activities - 1981 

E.A. Ripley 
Chainnan 

A dinner meeting was bold on February 6 with CMOS Tour Speaker Dr William Emery. His topic was 
"Remote Sensing". Awards were presented to the top three entrants in the Manitoba Scbools' Science 
Symposium. The judges were Mr H.M. Hacksley and Mr R. Howell. A dinner meeting was held on 
October I with Mr Clive Jarvis of AES, Downsview. speaking on "Marine Environmental Forecasting 
Systems". 

Financi41 S/Ql .... nt 1981 

Balance as of 1 January 1981 (inc1ode. 55.00 ...... in Credit UniOD) 
Petty Casb 

Income 
February 6 dinner meeting 
IDterest. 30 June 1981 
October 1 dinner meeting 
Interest. 31 December 1981 
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$224.00 
32.54 

144.00 
33.10 

$433.64 

$ 655.43 
3.18 

$ 433.64 

$1.092.25 



ExptnstS 
February 6 dinner meeting 
Service charges , february 
MSSS awards, May 1981 
Service charges , May 
October I dinner meeting 
Service charges , October 

Balance as ofJlDeeember 1981 

TORONTO CENTRE 

Extcutivt /98/ 

Chainnan 
Secretary 
Treasurer 
Programme Coordinators 

Mtttings 

6 Jan. F. DumnI 
4 Feb. W.E. Emery 

UBC 

Han-RuCho 
Glen Lesins 
Douglas Chan 
Kaz Higuchi and Mary Ann Jenkins 

"Water Supply and Demand in Egypt" 

293.44 
2.36 

116.00 
3.54 

177.60 
1.18 

$594.12 $ 594. 12 

S 498.13 

G .0. Machnee 
Chairman 

"Satellite Remote Sensing and its AppHcatioo to Oceano­
graphy and Meteorology" 

CMOS/AES Tour Speaker 
16 Feb. 

12 Mar. 

6 Apr. 

3OSep<. 

IDee. 

G.McKay 
AES 
A.C. Wiin-Nielsen 
WMO 
M. Newark 
AES 
Annual Election 
R. Stewart 
AES 
M.K. Thomas 
AES 

''Climate and Energy" 

"Prediction and Predictability of Weather and Climate" 

''Tornadoes'' 

"Influence of Melting on Stratiform Clouds" 

'The Origins and Early Days of the Canadian Meteorolog­
ical Soc:iety" 

Seven meetiniS were held during the year. 1bey were generally well attended.. 
In March, our members wert treated by the visit ot Prot. WHn-Nielsen, the Secretary-General otWMO, 

who gave the Andrew Thomson Memoriall...ecfure. It was heartenins to see a CMOS meeting packed with 
people. Besides the slate of interesting speakers the Centre participated in a Dumber ot ventures. H.-R. 
Cho. Centre Chairman. represented CMOS at the Canada Wide Youth Science Fair hekl in May at the 
University of Waterloo. CMOS is a cosponsor of the event and a prize was awarded to the best exhibit in 
the atmospheric sciences. In September. a succcsful wine and cheese social was held after the very 
successful annual election meeting. Finally in November. Doug Chan visited a high school to give a talk on 
meteorology and careers. 
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A number of meetings have been planned for the coming year. Prof. R. List of the University of Toronto 
will be the speaker at the first meeting of the year on January 25. 1982. The title ofms talk will be "Chinese 
Impressions - Scientific and Otherwise". If enough interest exists a special dinner meeting will also be 
held. In addition. at the request of the Committee on Professionalism. the Centre Executive will be 
soliciting opinions from the members on the need for professional status and a code of ethics. 

FitUlllCial Statement 1981 

Balance as of 31 December 1980 

Income 
Subvention 
Reimbursement for loan to AGU 
Interest 

Expenditures 
Stamps 
Guest speakers 
Wine and cheese 

8alanceas of31 December 1981 

OTIAWA CENTRE 

Executive Members 198//82 

Chainnan 
Vice-Cbainnan 
Secretary-Treasurer 
Membership Officer 
Pas, Chairman 

Meetings 
14 Jan. R.J. Fichaud 
11 Feb. OrG. Austin 

18 Mar. Murray Forbes 
(dinner 
meeting) 

G.M. Shimizu 
G.K. Salo 
I.C. Falkingham 
H.A.C. Jones 
L.D.O'Quinn 

"Report on WMO Mission to Zaire" 

$513.00 
162.22 

7.45 

$682.67 

$118.40 
117.85 
169.82 

$406.07 

H.-R. Cho 
Chainnan 

$ 458.23 

$ 682.67 

$1,140.90 

$ 406.07 

$ 734.83 

D. Chan 
Treasurer 

"Use of Radar and Satellite Data for Short-Tenn Precipita­
tion Forecasting" 
"Past. Present. and Future of the Ottawa Weather Office" 
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13 May 
30 Sept. 

270<:t. 
2 Doc. 

Jack Vallentyne 
Dr W.A.B. Douglas 

Dr Olaf Loken 
Dr R.O. Ramseier 

Financiol Stal~"' /981 

Bw balance as of 1 January 1981 
Pert)' cash on hand, 1 January 1981 

Toul casb on hand 

Inc07M 
Interest 
CMOS subvention 

Exinnses 
Speaker meetings 
Trophies for Youth Science Fairs 
Cash prize for YSF 
Posta&< and SIatiooety supplies 
Bw service clwl!e. 

Balance 

"The World Decode of the Bi"'fll1ae, 1982-1992" 
"Labrador Weather and the Battle of the North Atlantic -
An Episode from 1943" 
''Current Developments in the Beaufort Sea" 
AESlRadarSat Experiment at Mould Bay" 

$672.11 
21.68 

$693.79 

5 79.52 
282.50 

5362.02 

5 35.50 
15.25 
75.00 

135.31 
0.40 

5271.46 

S 693.79 

S 362.02 

51 ,055.81 

S 271.46 

S 784.35 

Bw balance (two 1IC<OWlIS) as of 31 December 1981 
Peuy casb on hand, 31 Docember 1981 

5783.49 
0.86 

Actlvitls en 1981 

15nws 
15 avril 

26mai 

Univenili McGill 
CbarIe> Van Wagner 
1'01< .. rue Resean:b 

1nIIi .... 
Pttawawa 
Serge Occhietti 
Univeni~ du Quatcc 

lMoottal 

5784.35 

J.C. Falkinglwn 
s.a.tary-Troasure< 

Visite des installations du radar de McGill 
"Meleorology of F.,.." Fires" 

"Climatologic historique de la vall., du 5t-Lament" 
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9 nov. 

16dec. 

Boris Koloskov 
Aerological Observatory 

of Moscow 
Luc Pouliot 
Centre de ~visions 

duQuobee 

ElIJtsdesr~enusetdesdApenses 1981 

Exercice clos Ic 31 d6cembre 1981 

Revenus 
In~r!ts bancaires 
Vente de refaichissements 
Vente de billets (pause cafe) 
Subvcntion 

Dlpenses 
Frais de gestion 
Rcfratchissemeots (sauf Ia pause cafe) 
Frais de rep~scntation (conferenciers) 
Frais de bureau (timbres) 
Frais de pause cafe 

Exc6Jent des revcnus sur les depenses 

BiltmQuJ1 dlcembre 1981 

Actif d court te~ 
En caisse 

"Discussion on Doppler Radar" 

"Le barrage vert en Algeric" 

En c~ues (Subventions 1980-81, 81- 82) 

Passif d court te~ 
.' 

Avoir dufonds 
Solde au 1 CI' janvier 1981 
Excedent des revenus sur les ~ses 

Solde au 31 dOcembre 1981 
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$ 1.68 
57.(,0 

120.00 
340.00 

$519.28 $519.28 

$ 10.20 
174.64 
42.00 
34.00 

226.31 

$487.15 $487.15 

$ 32.13 

---

$ 45.25 
700.00 

$745.25 $745.25 

$241.35 

" $471.77 
32.13 

$503.90 $503.90 

SS03.90 

Margare' E. Leed 
TRsorier 



CEmRE DE QU~BEC 

Membrts du Conseil d' administration 

Prtsidcnt 
Vice·Prtsidenl 
~tain: 

Trtsorier 
ConseiUers 

Richard Leduc 
Claude Lelievre 
Fernando Sheriff 
Guy Lemelin 
R. Bouffard 
J.P. Boucher 
Y. Boutin 
M. Lachance 
P.E . Parent 

Rtsu.mi des principalts activitis - /98J 

L'e.nn6e 1981 s'inscrit dans 18 poursuilc de la diversification des activi~s de la Societe. Au local. 6 
conferences furent p~senl6es touchant les sujets les plus divCI1; on tente cependant de mettre I'accent sur Ie 
c~ envlronnemental . A cc centre,la Societe a organise cncore cene annee une conference publique dans 
~ cadredu Moisde J'cnvironnement - 1981 . 

Notre station mobile a ete utilise 1 plusieurs reprises et toul notre equipement fut insta])e durant juillet au 
centre 6cologique de Port-au-Saumon. Durant l'annU, deux presentations 1 des groupes prives furent 
faites au nom de la Societe. 

En ce qui coneeme nos activites de recherche sur Ie climat urbain de Quebec, les n!sultats de I'cx¢rience 
de (evrier 1980 ont t~ publi6es en 1981. On a aussi compltt~ I'extraction de toutes Ics donnks du liseau 
automatique instaUt du juin 1 novembre 1980 sur Je territoire de la CUQ. Cependant, (aute de fonds. on n 'a 
pu se permdtre de consacrer des efforts suppl~meDtaires 1 ce projet . 

En 1981,Ia Soci~~ a dUeme deux prilt annuels dont Ics recipiendaires sont G. Soucy et G. Paulin . 
On a prepart une demande de subvention pour Ie programme qu~becois d'Mucation ll'environnement. 

Meme si celle-ci DOUS fut n:fu~ on entend la modifieret la resoumettre pour 1982. 
La Socitt~ a aussi panicipe ault reunions ~paratoires pour la tenue de la Semaine des Sciences. 

Lisle des con/irtnc;trs -198/ 

9f~v . 

9 man 
IS avril 

llmai 

16 oct. 
23 nov . 

Ami .. Hufty 
David Leslie 
G.L. Austin 

Claude Lclitvr< 

R. Barrett 
Gaston Paulin 

Conlirences projelies - hiver J982 

2Sjan. Claude Girard 
mars 1 dttenniner 
avril P.A. Taylor 
mai 1 d6tcnnincr 

"Propos sur les fluctuations climatiques recentes" 
"us systemcs d'tnergie solaire passif cn architecture" 
"Utilisation des donn6es simultantes du satellite GOES et du 
radar pour la ~vision 1 court terme de la ~ipitation" 
"us pluics acides: point de vue qUl!b6cois" 
Conf6'ence ,msent6e dans Ie cadrc du Moisde l'cnvironncment . 
1981 
"us urgences environncmentales et leur traitemcnt" 
"u Qutbec et les pluies acides" 

"us pr-tvisKms mlteorologiques 1 moyenne ~heance" 
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Etats filllJnci~rs d~ I' tJIInl~ 1981 

Actif en caisse le Iff janvier 1981 

Revenw 
Cotisation des membres (76) 
Subvention de la SCMO 
Subvention d'Environnement~Qu~bec (2) 

Jnl~r!ts 

Capital social 

Dlpenses 
Confmnciers invi~s 
Sec~tariat 

Assembl« g~~rale annuelle 
Prix annuels (G. Paulin et G. Soucy) 
Reunion s~ciale 
Statton ~tCorologique mobile 
Ex~rience "Ilat de chaleur" 

Immobilisation du capital social 

SoIde en caisse Ie 31 dkembte 1981 

CENIRE DE RIMOUSKI 

Membres du Conseil d' administration 

~sideDt 

T~sorier 

Sec:n!taire 

Lisl~d~sconflr~ncitrs-198J 

Jean Lebel 
Donald Tremblay 
Michel Khalil 

$ 349.$7 

5 343.00 
13$ .00 

1.100.00 
42 .03 

51.620.03 
$ .00 

51 ,625.03 $1,625.03 

$1,974.60 

$ 191.23 
332.37 
250.78 

88.$6 
70.86 
23.00 
70.00 

SI,026.80 
$ .00 

51,031.80 $1,031.80 

$ 942.80 

Guy Lemelin, 
Tresorier 

II scp . Dr I.C. Amiard 
Lab. de BioioCie marine 
duCNRS 

"Etude in Sil" du transfert des rmtaux dans les chaines ali~ 

meotaires estuariennes" 

Nantes. France 
14 oct. Dr Jean Dun 

Ecole des Mines de 
Douai. France 

"Utilisation de methodes physiques d'analyses rayons-X et de­
cbarges luminescentes" 
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19 DOV. MM. GasIOD Desrosiers "ttude de I'eodofaune benthique de I. reaion des estuaires St­
Jean d Romaine - Basse ate-Nord" etl .-Claude Brethes 

oq,.d'~e 

Univ. du QuB>ec 1 
Rimouski 

3 dec. M. Bruno Scherrer "Techniques de sondages et 6cologic" 
Univ. du Qutbec 1 

MODbUl 

Conl/renus pro~tles - hilltr 1982 

21 jao. 

28j ... 

4ftv. 

11 fev. 

16 ftv, 

2!S ftv. 

II ..... 

18 man 

2!S man 

I-avril 

Dr Micbel Gasnoo 
UDivel$i~ du QuB:lec 

1 Chicoutimi 
NeisoD Belzile 
UDiversi~ du Quebec 

lRimouski 
Dr Hugues Menard 
Univeni~ de Sherbrooke 
Dr Jeau,Loui. Sebedio 
Nov.ScotiaT~ 

Colle,e 
Dr Barbara Karakiewicz 
Insotut des Sciences 

de la mer de Hambourg 
AUemqne 
Dr Pierre Marsot 
lNRS~anologie 

Rimouski 
Dr Michlel Pil"'" 
University of Rhode 

I.1aDd 
M. AncWTessicr 
INRS-Eau 
Quebec 
Dr B_ Vineent 
Univeni~ du ~bec 

1 Trois-RiviQes 
Dr Carlos Vale 
UDivmitt du QuB>ec 

llWnooski 

"Ugne de base des b)'<lrocarl>uRo au niveau des gnnds 
banes de Terre-Neuve 

"Processus bydrogeocbimiques dans )'cstuaire de I. ri­
vi~R: Rimouski" 

"Polarographic dans les IMIlDgcs acicle ftuorbydrique - eau" 

"Les methodes cbromatographiques appliqutes 1 1'_ des 
lipidcs marins" 

"Mecanique des ftuides dans Ie golfe de la 8altiquc, cou­
rants et erosion" 

"Perspectives d'application d'une ~thode de culture 1 dia­
lyse pour Ie phytop1lt1Cton 1 partir d' .. milieu eutrophique 
narurel" 

"L'importance de la sp6;iation des ~taux traces" 

"Vanations spatio-temporelles de 1& structure de groupe­
mealS benthiques dans Ie Saint-Laurent" 

"Relation ..... Ie zone de turbiditt maximum et I'amplitude 
de _ dans 1m esIUaire de foible profoodcor" 

TransacrioM bturcaires thpuis/e dlbNl 

D.,. Description Crldit Dlbit Sokk 

30_11.79 Subvenonn de depart de 10 SCMO SI3O.00 
08.04.80 Reception 1l'INRS $ 30.00 
01.05.81 Bourse .... jeuoes scientifiques 1 Amqui 50.00 
11.05.81 ~ de cocisalioa de Ie SCMO 110.00 
26.05.81 Refus d'encaisser Ie cb!que de I. SCMO 110_00 
30.09.81 50.00 
27.11.81 ~ de cocisatinn de Ia SCMO 200.00 
07_12.81 Poiment du compte de Louis-Pbillippe 

Lapointe - Activitt 11'1NRS 12!S.00 
14.01.82 SI2!S.OO 
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HALIFAX CENTRE 

ExeCUlive 

Cbainnan 
Secretary 
Tmosurer 

Meetings 
14J ... 

11 Feb. 

25 Mar. 

7 Apr. 

6 May 

Denis Lefaivre 
EldonJ.Oja 
Francis C. Tan 

Ms Jackie Booth 
Plaosean:h IDe. 
Ms Zoe Lucas 
DiIector, Sable Island 

Restoration Project 
Dr Harvey Silverstein 
Dept. of Political 

Science 
Dalhousie University 
Dr 0.1. Austin 
AESlCMOS Tour Speaker 
McGiU University 
Prof. Chris K. Watts 
Tech. Univ. of 

Nova Scotia 
21 Oct. Alan Ruffman 

President 
Geomarine Assoc. Ltd 

18 Nov. Frod Morley 
Atlantic Provinces 

Economic Council 

Bedford Institute of Oceanography 
Maritimes Weather Office 
Bedford IDstitute of Oceanography 

"Eastern Arctic Environmental Impact Studies" 

"Reclaiming Sand Duoes" 

"Secret Technologies and Untapped Data - How Antisubma­
rine Warfare Systems can be Used for Ocean Monitoring in 
Non-Military Ways" 

"Combining Satellite and Radar Data for the Short-Range 
Forecasting of Precipitation" 

"Wave Power" 

'"The Real World of a Commercial Geophysicist and the Inter­
face with Physical Oceanography" 

"The Economic Future of the Atlantic Region" 

The members met alternately at the AES Maritimes Weather Office and at the Bedford Institute of 
Oceanograpby. Our audience increased substantially by doing so. The dinner meeting with Ms Zoe Lucas 
was a full success. 

We continued our participation in regional science fairs, providing judges • money support and magazine 
prizes. 

Our principal occupation was to keep track of the W cather Kits designed and assembled by some of our 
members a few yean 8g0. This was done in order to start to update them, whicb we did. We will pursue this 
foUowup. 

FinDnciai Stat.mem 1981 

Bank balance as of 31 December 1980 
Petty cub on band, 31 December 1980 

Incorrw 
Annual subvention 
BankiDterost 
Tickets: Dinuer meeting, II February 

TotaI.vallable funds 
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$509.74 
1.58 

$511.32 

$277.50 
24.51 

231.00 

5533.01 

$ 511.32 

$ 533.01 

$1,044.33 



E~nses 

Funds 10 New Brunswick Oaapcer 
Science Fair prizes: Cape Breton 

Halifax-Dartmouth 
Chinook (subscription. Science Fair prizes) 
Royal Canadian Geo&f'3.phical Society (subscription. 

Science Fair prizes) 
Dinner meeting expenses, II February 
Refund of dinner tickets 
Refreshments for Centre meetings 
Postage 
Bank service charge 

Available funds over expenses 

Bank balance. 31 December 1981 - Savings Account 
Checking Account 

Petty cash on hand, 31 December 1981 

Total balance as of 31 December 1981 

NEW BRUNSWICK CHAPTER 

$ 27.50 
50.00 
50.00 
12.00 

2S.00 
237.50 

14.00 
33.52 
21.59 

1.00 

$475.11 

$416.25 
122.50 
30.47 

569.22 

$ 475.11 

$ 569.22 

$ 569.22 

F.C. Tan 
Treasurer 

The New Brunswick Chapter completed its second full yearof operation. We held d\ree regular meetings­
one of which was a well-attended open meeting organized for the AES/CMOS Tour Speaker Dr Geoff 
Austin, another a joint meeting with the Graduate Seminar of the UNB Faculty of Forestty. All meetings 
were held at Fredericton. Professor R.B.B, Dickison. University of New Brunswick. continued to serve as 
correspondent; Paul Galbraith, AES Meteorologist. served as programme Chairman uneil his transfer in 
mid-year. 

Meetings 

26 Feb. 

SAp<. 

21 Oct. 

Wayne G. Lumsden 
Base Met. Officer 
CFB Gagetown 
DrO.L. Austin 
McGill Radar Weather 

Observatory 
(AESICMOS Tour Speaker) 
Kielb Barr 
N.B. Dept. of Natural 

Resources 

"Military Meteorological Requiremenls" 

"Combining Satellite and Radar Data for the Short-Range 
Forecasting of Precipitation" 

"Forest Fire Weather - Experiences in Honduras vs New 
Brunswick" 
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Financial Slalemenl1981 

Cash on hand as of I January 198 1 

Income 
Subvention from Halifax Centre 

Expenses 
Meetings 

Balance 

ST JOHN'S CENTRE 

Executive 1981- 82 

$12.20 

$27.50 

$ 2.20 

$37.50 

Chainnan 
Secretary 
Treasurer 

Laurie Davidson 
Judith Bobbitt 
Chris Noll 

Seaconsult Limited 
Oceans Ltd 
Newfoundland Petroleum Dir. 

Meetings 
28 Jan. Mike Hewson 

Nordco Ltd 
18 Feb. Les Hulett 

Govt of Newfoundland 
and Labrador 

6 Apr. OrG. Austin 
AES/CMOS Tour 

Speaker 
McGill University 

21 May Dr Gabriel Godin 
Marine Environmental 

Data Service 
Ottawa 

6 Oct. Dr Gordon McKay 
Climatological Applica­

tions Branch. AES 
5 Nov. Dr Lawrence Gray 

Canadian Centre for 
Remote Sensing 

Ottawa 

''The Marine User of Environmental Services" 

"Acid Rain" 

"Combined Satellite and Radar Data for Short-Range Fore­
casting of Precipitation 

"Irregular Tides in Hudson and James Bay" (joint CMOS, 
NICOS meeting) 

"Climatic Change" 

"Microwave Remote Sensing oT the Cold Ocean" (joint 
CMOS, IEEE meeting) 

The official status of the Newfoundland Chapter was changed to the Newfoundland and LabradorCentre by 
Council in October 1981. The membership totals over 30 with the majority residing in the St. John's 
region. 

The Centre plans to sponsor a science project competition in 1982 similar to the one held in 1980, using 
the prize money donated by local companies. 

Repons from Local Centres and Chapters I 115 



FillQncial SlOle,"~nl J981 

Bank balance as of3 1 Docember 191!O 

["" .... 
Annual subvention 
Interest 

Total funds available 

Ezpense~ 

Advertising 
Meeting expenses 
Ledger 

Actual funds over expenses 

Actual balance 011 hand, 31 December 1981 

OUUlaDding debIs 
Technician 

Balance as of 31 December 1981 

R<poru from Local c:.mes ODd 0Iaf*n 1116 

S299.85 

SI95.00 
35.90 

S230.90 S230.90 

S530.15 

S 41.29 
19.61 
4.10 

S 65.06 $ 65.06 

$465.69 

465.69 

50.00 

$415.69 
---



REPORT OF 1HE SPECIAL INTEREST GROUP ON AIR POLLUTION 
METEOROLOGY 

The Steering Committee consists of: 

DrJ.D. Reid 
R.P. Angle 
Dr R.E. Munn 
DrD. Steyn 
DrB. Weisman 

(Chairman), AES, Downsview 
(Secretary-Treasurer), Alberta Environment. Edmonton 
University of Toronto 
University of British Columbia, Vancouver 
MEP Company. Downsview 

The group scientific sessions at the Saskacooo Congress were considered a promisin& start for the group 
activities by those who attended. Proccodings for Ihe sessions were published during the year - thanks to 
the sporuorship of Albena Envirorunent. 

In September the group issued its first newslcner. "APSIG UPDATE". A second issue appeared in 
February. As well as features on air pollution issues and projects. the newsletter contains information on 
recent publications. fonhcoming meetings and infonnation about members and the group. The newsletter 
is a fint attempt to meet the cballenge of serving a widely scattered membership. Another way this is 
achieved is by workiog within the larger CMOS structuR for the interests of group members. 

The: Steering Committee met in Down5view in December to consider future activities . It was decided to 
",,&Diu specialized worksbop format meetings. Topic. '"Uest<d included "The Meteorological CooleD( 
of EDviroDmentallmpact Assessments" and "Air Pollution Related. Problems of Hazardous Substances". 
Discussions are DOW underway toward organizing these. The Steering Committee also considered the 
future regulation of Speciallnterest Groups within the Society, the general feeling beiDg Ibat the present 
structure was operating quite effectively. 

The financial picture for the group is quite bright. As of January 30th the liquid asset5 WCR $443.21, 
mai.Dly from sales of the Congress Session Proceedings; the major expenditures were for the newsletter. It 
does DOl appear that it will be necessary to charge a croup membership fee in the coming year. 

JohnD. Reid 
O\airman 

RAPPORT DU GROUPE D'EnrnE DE SUJETS PARTlCULlERS EN METEoROLOGIE 
DE LA POLLUTION DE L'AIR 

Composition du Comi~ d'orientation: 

M. J.D. Reid. 
M. R.P. Angle. 
M. R.E. M .... 
101. D. Steyn 
M. B. Weisman 

(l'Itsidcnt). SEA. Down.view 
(Secr&ire-~) llIini>Im de I"Env_ de I" A1bena. Edtoooom 
Universi16 de Torooto 
Universi16 de la Colombie-Britannique, Vancouver 
Cie MBP, Downsview 

Ceux qui ont partici~ aux &essions scientifiques de groupe au CongRs de Saskatoon ont jug~ qu'it 
.'agissait de cMbuts promeueurs. GrAce au parrainq;e du minis~ de l'Environncmeat de l' Alberta, on a 
publii les actts des scS5ioas au cours de l'ann6e. 

Le groupe. pu~ eo septembt .. oo premier bulletin d·iDfonnatiOD. "APSIG UPDATE". Un deuxieme 
num&o • paru en fbrier. Outre des arti<:les sur del questions et des projets conoemant 1. pollution lime. 'rique, Ie bulletia d'wormation contientdes reasei&Qemcnts sur des publications r6centes, surdcs 
mmioos ptvues ...... leo membres et Ie groupe. Le bulletin ,'elfon:c de n:~ WI dtfi impoItant en 
,'ldrasant 1 des membres Irk dispersis. Uoe autre fwroD d'y pKVenir consiste 1 oeuvrer au &ein de I • 
.......... plus I ... e. de I. SCMO dans I'intatt des membn:s du groupe. 

I.e comi~ d'orientation ,'est muu en d6cembre 1 Downsview afiD d'envisaeer Ie' future,lCtivi~s. On a 
d6cidl! d'organiser des manions sp6cialcs sous fonne du groupe de ttavail. Les sujel5 ~ compor­
Went notammeot "Le cootenu ut6Jrologiquc des ~tudcs d' impacts environncmentaux" et "Probl~mes des 
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substances dangereuses et de la pollution de l'air" , Des pourparlers sont actuc:llement en cours pour 
organiser ces activit~s , Le comiU d' orientation S 'est aussi in~ lla ~gJementation future des groupes 
d' &ude de sujet.s particuliers au stin de la Soc~ti! ; de I'avis ~ni!ra1. la structure actuelle remplil assez 
efficacement son rOle . 

La situation financiere du groupe est assez bonne. En date du 30 janvier, l'actif disponsible, qui se 
chiffrait A $443.21. provenait principalement de la vente des actes des ~ances scientifiques au conges; 
c'est Ie bulletin d'infonnation qui a occasionne les principales ~penses. II ne semble donc pas necessaire 
d'imposerdes droits d'adh!!sion au cours de l'ann6e a venir. 

REPORT OF THE HYDROLOGY SPECIAL INTEREST GROUP 

John D. Reid 
Pns)dent 

The CMOS Special Interest Group in Hydrology was formed and approved by Council during the 15th 
Annual Con&ress in Saskatoon. TIle tenns of reference of the group are: 

I) To encourage the participation of hydrologists and hydrometeorologists in the activities of the 
Society; 

2) To be an identifiable national interest group within CMOS that would be a focus for water interests, 
would sponsor special sessions at CMOS Congresses and encourage wrinen submissions to the 
refereed journal of the Society, .4. TMOSPHERE·OCE.4.N; 

3) To organize an ongoing CMOS programme of activities of interest to the hydrological conununity, 
such as joint meetings of CMOS with other scientific hydrological associations - the Hydrotechnical 
Conferences of the Canadian Society for Civil Engineers, the Canadian Water Resources Association 
and the Canadian Hydrology Symposia o( the Associate Conuninee on Hydrology. 

A steering committee se&ected in Saskatoon consists o(G. Schaefer (Chairman), U. Spoms (Sem:tary), 
L. Wojtiw, A. WaJtentin, N. Trivett and J.·P. Fortin. 

The Special Intetest Group in Hydrology has acted as a cosponsor of the 2nd Workshop on Data 
Collection Platforms held in conjunction with the 1982 Congress, and is pursuing a proposal for a joint 
Canadian Hydrology Symposium-CMOS AlUlual Congress, poSSibly in 1984. 

D.G. Schaefer 
Chainnan 

RAPPORT DU GROUPE D'EnroE DE SUJETS PARTICULIERS EN HYDROLOGIE 

A J'occasion du IS' Coogrb annueJ,l Saskatoon, Ie Conseil a approuv!! officiellement la fonnation d'un 
groupe d'!!tude de sujets particuliers en hydrologic, ayant pour mandat: 

1) d'encoura&er la participation des hydrologistes et des hydromtttorologistes aux activiUs de la 
Soci!!U: 

2) de constituter au sein de la SCMO un groupe national et reconnaissable pour servirde point de contact 
entre les personnes et organismes int!!res~s au domaine hydrologique, pour parrainer des KanceS 
s~dales pendant les congres de 1a SCMO et pourencourager la soumisston d'articks lla publication 
de la Soc~~, ATItIOSPHEIlE'()cEAN; 

3) d'organiser pour la SCMO un programme continu d'activi~s pdsentant un inlc!rCt pour I. cornmu· 
nauU bydrologique, conune par exemple I'organisation de rencontres mixtes entre la SCMO et 
d'autres associations scientifiques hydrologiques (conf!!rences hydrotechniques de la Soci!!U cana· 
dienne du g~nie civil, ttunions avec la Camulian Water Resources Association et symposiums du 
ComiU associ!! de I'hydrologie). 
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Une comi~ directeur, choisi a Saskatoon, regroupe G. Schaefer (~sident), U. Spoms (scc~taire) . L. 
Wojtiw. A. Warkentin, E. Trivett etJ .-P. Fortin. 

Le groupe d'Etude de sujets parttculiers en hydrologie a co-parraine 1e deux~me groupe de travail sur les 
plates-formes de collecte de donnks , tenu pendanlle congres de cene annee, et iI poursuit ses travaux en 
we d'un eventuel regroupement du symposium canadien en hydrologie et du Cong~s annuel de la SCMO, 
peut ~tre en 1984. 

D.G. Schaefer 
Presiuent 

REPORT OF THE NOMINATING COMMITTEE 
RAPPORT DU COMITE DE MISE EN CANDIDATURE 

The NominatingConunince (P.E. Merilees . Chainnan; J. Maybank; N. CampeU; R. lng.ram; B. Goodison; 
J. McTaggan-Cowan) is unanimous in nominating the following persons 10 the 1982 CMOS Executive. AU 
nominees have expressed their willingness to serve in the indicalcd positions. The nominations have been 
made with the understanding that the CMOS Executive will shift to Ottawa in J 982. 

C'est ll'unanimite que Ie Comite de mise en candidature (P.E. Merilees. plisidenl; 1. Maybank; N. 
Campbell; R. Ingram; B. Goodison; 1. McTaggart-Cowan) SQumet la Iiste suivante decandidats au Bureau 
d'administration pour 1982. Tous les candidats ont consenti 1 occuper Ie paste indique. L.es mises en 
candidarure ont tenu compte du de~nagement tnW du Bureau d'administration de la Societe 1 Ottawa en 
1982. 

Pr~sUknllPrisUhnt 

Dr J.M.R. Asselin 
Director of Meteorology and Oceanography 
National Defence Headquarters 
OTIAWA, Ontario 
KIAOK2 

Treasurerrrrisorier 

MrK.B. Yucn 
Department of Fisheries and Oceans 
C.D. Howe Building. 7th Roor West 
240 Sparks Slreet 
OTTAWA, Ontario 
KIAOE6 

R~cording Secrel4rylSecrilaire d' assembUe 

Mr I . Carr McLeod 
Atmospheric Environmenl Service 
6325 - 103 Street 
EDMONTON, Alberta 
T6HSH6 

Vice-Pr~sidenIIVice-Prisjden' 

Or R.O. Ramseier 
Ice Research 
lournal Tower South. 3rd Floor 
365 Laurier A venue West 
OTTAWA, Ontario 
KIAOH3 

Corresponding SecrelarylSecritaire correspon.dDnl 

Mr I .C. Falkingham 
Ice Forecasting Central It 

lournal Tower South, 3rd Floor 
365 Laurier Avenue West 
OTIAWA. Ontario 
KIAOE6 

Memberlhip Secretory/Secriloire de Membus 

MrH.lones 
Department of Fisheries and Oceans 
C.D. Howe Building. 7th Floor West 
240 Sparks Street 
OTI AWA, Ontario 

KIAOE6 
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Councillors-at-kugeIConRilkrs 

MI P. Ducbume 
6OOGosponl 
LAVAL (Qua>cc) 
H7P3A7 

Mr PeIa' Kociuba 
Scientific Services Division 
Atmospberic EnviroruneDl Service 
6325 - 103 Sttoet 
EDMONTON. Alben. 
T6H5H6 

1lr0.T._r 
Bedfonllnstihlle of Oceanognphy 
P.O. Box 1006 
DARTMOUt'H, Nova Scotia 
B2Y4A2 

P.E. Merilees 
OIainnanIPrtsident 

LIST OF PREVIOUS RECIPIENTS OF SOCIETY AWARDS! 
LAURtATS DES ANNtr.s PRtCEoENTFS 

President's PriufPrix dJI Prlsuurll 

1967 A. Raben 
1968 A.W. BlOwer 
1969 G.T. Csanady 
1970 R.E. MUIUI 
1971 M. Kwizak and A. Raben 
1972 T .R. Oke 

1974 G.A. McBean 
1975 Not awanled 
1976 W.F.l. Evaos 
1977 P.E. Merit .. , 
1978 G. Gmell 
1979 Not awanled 

1973 A.I . Chisbolm and Marianoe English 19110 P.H.l.eB1oodandL.A. Mysat 

Dr ANdrew 77wm.son Priu in Applied Meteorologyl 
Prix dll Dr Andrew Thomson. en mll/orologic appliquie 

1967 A. Daveaporl 
1968 D. Davies 
1969 M.K. Thomas 
1970 N. Yacowar 
1971 I .S. ManhaII 
1972 P.W.S ......... 

1973 H.P. Wilson 
1974 R. Olley 
1975 G.A. McKay 
1976 S. Orvig and 

E.A. VowiDckel 

GradtMue Srod<nt Pri"tPrix .... ttodionts dip~s 

1967 S. Worou1to 1972 L . Ettinger 
1968 Not awuded 1973 Y.S. Chung 
1969 T. Wuu 1974 O. S_ 
1970 N.A. McFulane 1975 Helen Wun 
1971 R.S . Schemenauer 1976 H. Melling 

Dr MdT ... 1'IIonuon Un<kr&radtMue SIIIIkIfl Priw 
Prix dM Dr Andmv T1tomson aax Ihldltws d# premier cycle 

1967 S. C10dmaa 
1968 I.R. Gnbam 
1969 T. Agoew 

1970 I .A. FilZgero1d 
1971 T. Low 
1972 Carole Dyck 
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1m 1.I. MocPberson 
1978 1.0 . Reid 
1979 Y. Delage and C. Girard 
19110 R.G. Hwnphrie .. ndB.L. Barge 

1977 M. Beland 
L.W. Diehl 

1978 B. McAnhur 
1979 E. Fri ... and W.G. Large 
1980 I .W. Loder 

D.O . Sleyn 

1973 M.A. Tilley 
1974 Not awanled 



RuIH Homstein Prize in OperatiONJl Meteorologyl 
Prix M millor%gie oplralionne/le Rube Hornstein 

197' W.L. Guzman 
1976 S.V.A. Gordon 
19n K. L<e 

1978 Bureau de pn!vision du ~bec 
i Ville 51-La ...... 

1979 D.B. Fraser 
1980 NOIawanled 

Cit«ioIU 
1973 lcIIo A. Uvinplon 

Pierre Dansereau 
P.O. McTIII&rt-Cowan 

1974 Bubara Frwn. Alan MaiUand. Hany BrowD and SIIff. CBC "As It Happens" 
Alberta Environmental Comervatioo Authority 
Lydia Dotto (Glob. andMail Science .. poner) 

197' TonyLeSauteUr 
1916 Con.seil Qul!becois de l' environnement 

Dou&1as H. Pim10tt 
1m Dit<ctcrs of tbe ARK. New Alchemy lnstitul< . P.E.1. 
1978 TimP_ 

Canadian Arctic Resources Committee 
1979 Keooeth C. Curr<D 

LaSoeiW!Linn& ... de~bec 
1980 NOI awanled 

LIST OF AESlCMOS LECTURE TOUR SPEAKERS! 
CONFtRENcIERS EN TOURNtE. SOUS L'EGIDE DE LA SCMO ET DU SEA 

1969 K.M. King 
1970 T.R. Oke 
1971 F.K. HIR 
1972 M.B. DIDanI 
1973 W.R. Frisken 

1974 A.G. Davenport 
197' P.E. Meri1ees 
1976 J. Maybank 
19n D.A. Huntley 

1978 D.S. Davison 
1979 A. Fraser 
1980 M. Glantz 
1981 G.L. Austin 

W.J . Emery 

LIST OF CORPORATE MEMBERS OF THE SOCIETYI 
MEMBRES MORAUX DE LA soc1ETt 

Aanderaa instrumeDts Ltd 
Airflow DeveiopmeDI Canada Ltd 
Alberta AJricuI .... Advisory Commitl<e 

00 Weather Modification 
Bendix Aviation Electric Ltd 
Bristol Aerospace Ltd 
Dobroeky _ Ltd 

Fau:o Coosu1tants 
FJederick Goertz Ltd 
Geoeqloc. 

Hennes Electronics Ltd 
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LIST or PRESIDENTS OF THE SOCIETY I 
LES PREsIDENTS DE LA SOCIETE 

1961 R.H. Douglas 
1962- 64 B.W. Baville 
1964-66 R.E. Munn 
1966--69 A.W. Brewer 
1969-70 M.K. Thomas 
1970 D.N. McMullen 
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1971 C.M. Penner 
1972 G.A. McKay 
1973 W.F. Hitschfeld 
1974 A. Robert 
1975 P.E. Merilees 
1976 J.E. Hay 

1977 K.F. Harry 
1978 R.W. Burling 
1979 I.M. Powell 
1980 J. Maybank 
1981 E.P. Lozowski 

SUMMER '1979: ICE CLIMATOLOGY OF THE CANADIAN ARCTIC 
B.Dey 

The study reported here presents satellite-derived maps of ice cover and open water in the Canadian Arctic 
at the end of June through September. 1979. The areal expansion of open water in the 1979 summer season 
was much more than that of 1978. The large expansion of open water in southern Beaufort Sea and Baffin 
Bay was related to southeasterly winds. which caused advection of wann air masses from the south. On 
the contrary. the limited open water in the interior channels of the Canadian Arctic Archipelago was related 
to north and northwesterly winds resulting in advection of cold air masses from the north. 
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APPLICA nONS OF SEASAT SCA TTEROMETER DATA FOR WEATHER FORECASTING 
S. Peteherych. P.M. Woiceshyn, M.G. Wurtele, G. Cunningham, M. Borowski andA. Davies 

The Seasat scatterometer can measure wind speed and direction over the ocean with a resolution of about 50 
kin with accuracies comparable to or better than conventional methods. Several case studies are presented 
that demonstrate how the data can be utilized for weather forecasting. 

POlter23 

SEASAT SCA TTEROMETER MEASUREMENTS OF ARCTIC ICE 
S. Peteherych and D. Laurin 

Seasal scatterometer data, Nonnalized Radar Backscatter Cross·section (NRCS) are available for the 
period July 7 to October 10, 1978 - summer melt to early freeze-up. The obselVations show a strong 
seasonal change in NRCS. as well as large spatial variations. The poster illustrates these features. 
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ENERGEX '82 

ENERGEX '82, an international energy conference and exposition cosponsored by the Canadian Meteoro­
logical and Oceanographic Society, will be held 23-29 August 1982 in Regina. Saskatchewan. 
ENERGEX '82 will explore the technical, economic and human dimensions of energy self·reJiance. 

1be exposition. 10 be held 25-29 August, will be one of the largest showplaces (or energy and energy 
conservation developments ever held in Canada. Displays at Regina's Exhibition Grounds will focus on 
energy conservation and/or production and consumption in such areas as oil. gas. coal, and nuclear, solar 
and wind energy. 

The eighth annual conference of (be Solar Energy society of Canada Inc. will also be held 23-27 August 
at the University of Regina. 

For information about ENERGEX '82, including the rental costs fordisplays, contact 

ENEROEX '82 
Conference Chainnan 
University of Regina 
Regina, Saskatchewan 
S4S0A2 
Telex: 071-2683 
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INFORMATION FOR AUTHORS 

EdItorW PolIcy. ATMOSPHERE·OCEAN is a modiwn for the publication of the resuhs of origiRaJ re­
search, survey articles, essays , book reviews. notes and correspondence in aU fields of the atmospheric , 
oceanoJU'lPhjc, and hydrological sciences. It is published quarterly by the Society with the aid of grants 
from the Canadian Government and the Natural Sciences and Engineering Research Council . Articles may 
be in either English or French. Contributors need not be members olthe Socicty nor need they be Canadian; 
fORiJll conttibutions are welcomed. All contributions will be subject to a critical review before 
acx:cptance. Because of space limitations articles should not normally exceed 16 printed pages. 

ManUlCl'lpts should be submitted to: ATMOSPHERE·OCEAN, Dept. of Meteoroloay. McGill Univer· 
sity, 80S Sherbrooke St. Wesi. Montreal. P.Q. H3A 2K6. Four copies should be submitted, typewritten 
wilh double spacing and wide margins. Headings and sub-headings should be cleuty designated. A 
concise, relevant and substantial abstract in boch English and French is normally required . 

T .... sboukl be prepared on separate sheets, each with concise headings . 

flpra shoukl be provided in the form of four copies of an original which should be retained by the author 
for laeer revision if required . A list of legends should be typed separately. Labelling should be made in 
Jenerous size so that characters after reduction are easy to read. Line drawings should be dnfted with India 
Ink at least twice the final size on white paper or tracing cloth. Photographs (halftones) should be glossy 
prints at least twice the final size. 

Valli. 1be International System (51) of metric units is preferred. Units should be abbreviated only if 
accompanied by numerals , e .g. " 10 m" but "several metres". 

FootDcItes to the text should be avoided . 

Utenhu'e dtadoIIs should be indicated in the lext by aulhar and dale. The list of references should be 
arranged aJphabetically by author, and chronologically for each aulhor, if necessary . 

Pace cbarps are not levied against the author, but excessive alterations made by the author at the proof 
stale will be charged. Voluntary contributions are appreciated and will entitle the author to SO free 
offprints. 

RENSEIGNEMENTS POUR LES AUTEURS 

PoIItIq .. idJf«toJe. ATMOSPHERE-OCEAN est un organe de publication de lisuhats de r<ehetclte 
originale. d ' artides sommaires, d' essais. de critiques eI de courtes notes et de lcures dans Ics domaines des 
SCtences de l'atmosphUe etde "odan ainsi qu'co hydrologie . 1I est publi~ trimestrieUement par la Soci~~ 
grIce 1 des subventions acc~s par Ie gouvernement canadien et Ie Conseil de recherches en sciences 
naturelles et en g~nie . Les anicles peuvent ~tre en anglais ou en ~ais. II n'est pas ntcessaire que les 
auteurs soient membres de la Soci~t~; les contributions ~t:rang~res sont les bienvenues . A cause des timita· 
tions d 'espace les articles ne doivent pas d~passer 16 pages dans Ie fonnat final. Tout article sera soumis 
1 un critique ind6pendant avant d'~tre accep~. 

Ln maHlCrill doivent etre envoy6s 1: ATMOSPHERE·OCEAN. o.!partement dc M6trorologie, 
UnivC1Si~ McGill. 80S ouest, rue Sherbrooke, Mon~al (Qu6bec) H3A 2K6. 115 doivcnt ~tre soumis en 
quMJ'e cxemplaires dKtylopaphi6s A doubles inlerlignes avec de largcs nwges. Les ti~ et souHitres 
doivent l:tre clairement indtqu6s . Otaqu.e article doit COffiporte! un ~ qui soit coneis, pertinent et 
tuhslantiel; ce ~ sera ftonnalement soumis sous YCI$IODS ~aises et angJaiscs. 

La tllbleau doivent!ln:: Jftpms et pRsen~s ~parimenc accompagn~ d'un titre coneis ec d'un num6ro. 

Ln Ipra doivent l:tre ~sent6e.s en quatre copies dont Ics originaux devraitnt!tre conserv~s par I'auteur 
au cas 00 il serait nkessaire de les ~viser. Uue liSle des 1~4cndes pour les figures doit etre dacrylographite 
KpaRment. Les titres doivent ~tre grands de fa~on 1 ce qu ils soient facilcment lisibles ap~s rMuction du 
format. Le ~age des 1igDeS doit s'cffectuer au moyen d'cncre de chine Ic double au moins, du fonnat 
.u:finitif sur papier blanc au sur papier a calquer et identifit adtquatement. Les photographies (demi· 
teintes) devraient l:tre p«scnt6es sur tpreuves glac6es au double du format d6finitif. 

Ln 1IDit&. Le systtme mtemational (51) d'uni~s ~ques est ~fmble . Les unit& devraient etre 
Ilrig6es seulement lorsqu'clles soot accompagn6es de nombres, ex: " 10 min," mais "plusieurs ~tres" , 

La DGtes de ftII"ole au texce doiveDt ttre ~vic6es . 

Ladtlldooslttt&alreldoivent~ indiqu&s dans Ie texte selon I'auteuret ladate . La liscedes Rferences 
doit ~ pdsent6e dans l'ordre alpha~ique, par auteur et, si ntcessaire, dans l'ordre chronologique pour 
chaque auteur. 

Frail de publiClldon. L'auteur n'a pas de frais de publication a payer sauf s'il apporte beaucoup de 
cblDlements ll'6preuve. Tout don sera grandement apprUi6 ct donncra droit a I'auteur a so t~s 1 part 
""lUits. 
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