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ATMOSPHERE VOLUME IS, 1968 

THE STRUCTURE AND MOVEMENT OF THE CHINOOK IN ALBERTA 

w. BRINKMANN AND I.Y. ASHWELL 

UNIVERSITY OF CALGARY 

INTRODUCTION 

IN THOS:: PARTS OF CANADA OUTSIDE OF THE PRAIRIE PROVINCES, THE CHINOOK IS RE_ 

GARDED AS A SOMEWHAT EXOTIC PHENOMENON WHICH MAKES LIFE POSSIBLE IN ALBERTA 

AND PARTS OF SASKATCHEWAN DURING THE WINTER MONTHS. EVEN IN THE 'CHINOOK BELT'. 

HOWEVER, THE TRUE NATURE OF THE CHINOOK IS LITTLE UNDERSTOOD, ALTHOUGH ITS EF_ 

FEcTs' IN SOME YEARS AT LEAST, ARE VERY IMPORTANT. 

STATED SIMPLY, THE CHINOOK IS A WARM DRY WINO DESCENDING THE LEEWARD SIDE OF 

THE MOUNTAINS. IT IS THE RESULT OF THE PASSAGE OF A TYPICAL MID_LATITUDE LOW_ 

PRESSURE CENTRE AT THE LEE OF THE ROCKY MOUNTAINS INTO WHICH AIR IS DRAWN. SINCE 

THE MOUNTAINS LIE IN THE PATH OF AND AT RIGHT ANGLES TO THE MAIN WESTERLY AIR_ 

STREAM, DISTURBANCES ARE SET UP IN THIS STREAM IN THE FORM OF A WAVE_TRAIN WITH 

TROUGHS AND CRESTS ROUGHLY PARALLEL TO THE MOUNTAIN RANGES, (FIG. 1). THE AIR 

DESCENDS AT THE DRY ADIABATIC LAPSE RATE BRINGING HIGH TEMPERATURES ANO LOW RE_ 

LATIVE HUMIDITIES TO THE LEE SLOPES, THIS IS KNOWN AS THE 'FOEHN EFFECT'. 

THE AMPLITUDE OF THE WAVE. 'SYSTEM DEPENDS MAINLY ON THE STRENGTH OF THE UP_ 

PER WESTERLY WINDS, BESIDES OTHER FACTORS SUCH AS AIR MASS CONDITIONS AND THE 

TOPOGRAPHY OF THE AREA. WITH LIGHT WINDS THE AMPLITUDE WILL BE SMALL, AND THE 

CHINOOK CURRENT MAY NOT REACH THE GROUND. IT WILL LIE A FEW THOUSAND FEET ABOVE 

THE GROUND AS A WARM LAYER FORMING AN INVERSION, UNDER WHICH A LIGHT PALL "OF 

POLLUTION HAZE WILL FORM IN THE BUILT_UP AREAS OF CITIES SUCH AS CALGARY. IN 

THE CREST OF THE WAVES THE CLOUD FORMATION KNOWN AS THE CHINOOK ARCH M~Y FORM 

IN A LINEAR BAND OF LENTICULAR ALTOCUMULUS PARALLEL TO THE MOUNTAINS ANO 

STRETCHING FOR TENS OR HUNDREDS OF MILES IN A ROUGHLY N_S DIRECTION (THOMAS 1963), 

OBSERVATION OF THE ARCH SUGGESTS THAT ITS WESTERN EDGE IS CLOSE TO THE LINE 

OF THE MOUNTAINS IN THE MORNINGS AND THAT THE WHOLE ARCH MOVES EASTWARDS DUR_ 

ING THE DAY. WINOS ARE OFTEN STRONG NEAR THE MOUNTAINS IN THE MORNINGS UNDER 

CHINOOK CONDITIONS, WHILE AT CALGARY, 4.5 MILES FROM THE E. EDGE OF THE MOUNTAINS, 

THE WINDS ~END TO BE CALM IN THE MORNINGS AND TO STRENGTHEN TOWARDS MIDDAY. THE 

WHOLE WAVE SYSTEM THUS SEEMS TO BE MOBILE, WITH FULL DEVELOPMENT STARTING 

NEAR THE MOUNTAINS, WHE "RE THE COLD ARCTIC AIR BELOW THE CHINOOK CURRENT IS 



THINNEST. AND GRADUALLY MOVING EASTWARD. UPPER AIR ASCENTS ARE NOT NORMAL.LY 

MADE AT PRESENT AT CALGARY. BUT A FEW MADE IN NOVEMBER, 1966, SHOW THAT AT CER_ 

TAIN STAGES DURING A CHINOOK PERIOD, THE LOWER LEVELS ARE UNSTABLE. THI S SUG_ 

GESTS THAT UNDER NORMAL DIURNAL HEATING CONDITIONS, CONVECTION MAY OCCUR, 

BRINGING GRADIENT CONOITIONS TO THE SURFACE PROGRESSIVELY FURTHER FROM THE 

MOUNTAINS AS THE DAV ADVANCES. 

THIS MOVEMENT OF THE CHINOOK HAS IMPORTANT IMPLICATIONS, FIRST OF WHICH IS 

THAT THERE IS PROBABLY AN AREA BETWEEN CALGARV AND THE MOUNTAINS IN WHICH THE 

OCCURRENCE OF THE CHINOOK IS AT A MAXIMUM. THIS IS OF IMPORTANCE TO ANV STUDV 

OF LOCAL HVDROLOGY AND RESOURCES. ESPECIALLV RANCHING. IN THAT THE MOST FA

voRED AREA WILL HAVE A LIGHTER SNOW_COVER AND BE MORE SUITABLE FOR GRAZING 

CATTL.E IN THE WINTER. 

METHOD OF INVESTIGATION 

THE CHINOOK RESEARCH SCHEME OF "1'HE UNIVERSITV OF CALGARV IS, THEREFORE, IN_ 

VESTIGATING THIS MOVEMENT AMONG OTHER ASPECTS OF THE CHINOOK. THE MAIN MEANS 

IS BV A LINE OF RECOROING STATIONS BETWEEN CALGARV AND THE ROCKV MOUNTAIN FRONT, 

SOME OF WHICH ARE SHOWN ON FIG. Z. CONTINUOUS RECORDS OF DRY_BULB TEMPERATURE. 

RELATIVE HUMIDITV, AND IN SOME CASES, WIND DIRECTION AND SPEED, ARE MADE ON 

WEEKL.Y-RECORDING CHARTS AND THE TEMPERATURE RECORDS ARE COMPARED WITH A 

MAXIMUM_MINIMUM THERMOMETER WHEN CHARTS ARE CHANGED. INSTRUMENTS VARV IN 

PATTERN BUT TEMPERATURE IS RECORDED ON BIMETALLIC THERMOGRAPHS AND RELATIVE 

HUMIDITY ON HAIR HYGROGRAPHS. PRESSURE FLUCTUATIONS ARE OBTAINED FROM A 

CASEL.L.A MICRO_BAROGRAPH AT STATION 1, ON THE WESTERN. DUTSKIRTS OF CALGARY. 

ALL THE OBSERVATIONS FOR EACH HOUR ARE ABSTRACTED AND STORED ON PUNCHED CARDS. 

IN THE PRELIMINARY STAGES OF THE INVESTIGAT,ION A COMPUTER PROGRAM DEPENDING 

ENTIRELY ON TEMPERATURE CHANGE WAS USED FOR DETECTING CHINOOKS, AND WAS USED 

IN WORKING UP THE RESULTS FOR THIS PAPER. THIS PROGRAM SELECTED A TEMPERATURE 

AT THE SIXTH HOUR OF A SERIES AND SUBT~ACTED THE TEMPERATURE AT THE FIRST HOUR 

FROM IT.' ANY POSITIVE DIFFERENCE WAS STORED. THE PROCESS WAS REPEATED FOR THE 

SEVENTH AND SECOND HOURS AND SUBSEQUENT SETS FIVE HOURS APART WITH POSITIVE 

DIFFERENCES BEING STORED AND ADDED. STORAGE CEASED WHEN'NEGATIVE VALUES OF 

DIFFERENCE WERE REACHED. ANY TOTAL COMPUTER VALUE OF OVER 100 POSITIVE DEGREES 

WAS RECORDED. TOGETHER WITH THE HOURS OVER WHICH IT WAS ATTAINED. 

THIS PROGRAM WAS FOUND UNSATISFACTORY IN SOME RESPECTS, IN THAT IT WAS 

SOMETIMES GROSSL.Y AFFECTED BY NORMAL DIURNAL TEMPERATURE CHANGES AND HAS 

SINCE BEEN ABANDONED IN FAVOR OF ONE INITIATED BY WIND DIRECTION AND SPEED. HOW

EVER. IT SERVED ITS PURPOSE FOR THIS INVESTIGATION. 

THE BEST RECORDS AVAIL.ABL.E WERE THOSE FOR STATIONS 1. 3 AND 9 AND THESE. 

WITH OTHERS. ARE DISCUSSED HERE FOR PERIODS OF CHINOOKS DURING THE WINTER OF 

1964_65. A TVPICAI.. SYNOPTIC SITUATION DURING A PERIOD DF CHINOOKS IS SHOWN IN FIG. 

3. THE MOST NOTEWORTHV FEATURE IS THE MARKED ABSENCE OF PRECIPITATION ASSO_ 

c�ATED WITH THE WARM FRONT" 

Z 



THE PROJECTIS TECHNICIAN TRAVELS THROUGH THE AREA ONCE A WEEK TO CHANGE 

CHARTS AND MAINTAIN THE STATION EQUIPMENT. AT THE SAME TIME, A RECORD IS MADE 

OF SNOW COVER IN DIFFERENT PARTS OF THE AREA. IT WAS CONSIDERED BEST TO CON_ 

CENTRATE ON THOSE CHINOOKS WHICH OCCURRED ABOUT THE TI ME OF A VISIT BY THE 

TECHNICIAN SO THAT THE EFFECT OF THE CHINOOK ON SNOW COVER COULD BE INVES_ 

TIGATED. 

RESULTS 

TABLE 1 SUMMARIZES THE RATE OF TEMPERATURE INCREASE AT THE THREE STATIONS 

I, 3 AND 9 FOR THOSE PERIODS OF CHINOOK DURING THE WINTER 1964_65 WHICH WERE IN_ 

DICATED BY THE COMPUTER PROGRAM. 

READINGS FROM INTERMEDIATE STATIONS 2, 4 AND 5 WERE SO INi'ERMITTENT DURING 

THIS PERIOD DUE TO INSTRU MENT MALFUNCTION AS TO BE USELESS. THE CHINOOKS OF 

12._15 JANUARY AND .3_6 FEBRUARY ARE DISCUSSED BELOW AND THE TEMPERATURE AND 

PRESSURE GRAPHS ARE SHOWN IN FIG. 4. 

CHINOOK 12._15 JANUARY, 19115 

o 0 
MAXIMUM TEMPERATURES AT ALL STATIONS WERE BETWEEN 40 AND 50 F. THE ARRI-

VAL OF THE CHINOOK CAUSED A SHARP INCREASE OF TEMPERATURE 'AT ALL STATIONS. 

WHICH WAS MOST PRONOU'NCED. HOWEVER, AT STATIONS 1 AND 9. 

THE CURVE FOR STATION 9 SHOWS A PATTERN OF TWO TEMPERATURE TROUGHS AND 

THREE TEMPERATURE CRESTS, REMARKABLE, FOR THE FACT THAT THE TWO CRESTS OCCUR_ 

RED NEAR MIDNIGHT, A DAY APART. AND TWO OF THE TROUGHS IN THE AFTERNOONS. Wlir-I 

THE SECOND TROUGH AND CREST REACHING HIGHER TEMPERATURES THAN THE FIRST. THE 

FACT THAT THE PERIOD OF TEMPERATURE CHANGES WAS EXACTLY OUT OF PHASE WITH THE 

DIURNAL TEMPERATURE PATTERN'S AN EXCELLENT INDICATION THAT THIS WAS A TRUE 

CHINOOK SINCE THE DIURNAL TEMPERATURE CHANGES CAN BE MISLEADING AT ANY OTHER 

TIME OF THE DAY. AT STATION 1. CALGARY. THE GENERAL TREND WAS SIMILAR TO THAT 

OF STATION 9. BUT THE TROUGHS AND CRESTS ARE LESS NOTICEABLE. THE MOST NOTE_ 

WORTHY FACT. HOWEVER. IS THAT TWO OF THE CRESTS AT STATION 1 OCCURRED AROUND 

NOON. POSSIBLE AFFECTED--By THE DAILY TEMPERATURE CYCLE. WHEN STATION 9 SHOWED 

TEMPERATURE TROUGHS, WITH THE OTHER CREST AT STATION 1 COINCIDING WITH ONE AT 

STATION 9. IN THE FIRST TWO CASES, THEREFO'RE. THERE WAS A SIMULTANEOUS TEMPERA_ 
o 

TURE DIFFERENCE OF ABOUT ZO F BETWEEN STATIONS 1 AND 9. INDICATING THE MOVEMENT 

OF SUCCESSIVE CHINOOK WAVES O\(ER THE STATIONS. DURING THE 13TH AND 14TH OF JANUARY 

THE TEMPERATURE AT STATION 1 .WAS FOUND TO VARY DIRECTLY WITH THE WIND SPEED AND 

INVERSELY WITH THE RELATIVE HUMIDITY. HOWEVER, THE RELATIVE HUMIDITY WAS GENER_ 

ALLY HIGHER AROUND MIDNIGHT OF THE 13TH THAN AROUND NOON OF THE 13TH AND 14TH. 

THEREFORE. THE LAST CASE COULD BE INTERPRETED AS A TURBULENT MIXING AT NIGHT 

WHICH DESTROYED THE NOCTURNAL INVERSION UNDERNEATH THE CHINOOK CREST. THIS 

WOULD EXPl...AlN THE MAXIMUM WHICH OCCURRED AT MIDNIGHT OF THE 13TH AT STATION 1 
AND WOULD INDICATE AN ALMOST PERFECT WAVE PATTERN. 

AS WOULD BE EXPECTED. THE PRESSURE TRACE FROM THE BAROGRAPH AT STATION 1 
(CALGARY) SHOWS TWO PERIODS OF LOW PRESSURE. BOTH COINCIDING WITH THE TEMPERA

TURE INCREASES. IT WOULD BE INTERESTING TO NOTE PRESSURE FLUCTUATIONS NEARER 
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THE MOUNTAiNS. TO DISCOVER WHETHER THE TIMES OF PRESSURE TROUGHS AND CRESTS 

DIFFf;R FROM THOSE AT CAL.GARY. 

ON 13 JANUARY THE SNOW COVER AT STATION t (CAL.GARY) WAS 100 PER CENT. BY THE 

EVENING OF 14 JANUARY IT WAS 70 PER CENT. AND ON 16 JANUARY AND FOR SEVERAL. DAYS 

THEREAFTER, IT REMAINED AT 60 PER CENT. THE TECHNICIAN ON HIS ROUNDS ON 15 JAN_ 

UARY ESTIMATED THE PERCENTAGE SNOW COVER AT STATIONS 9. 5 AND 4 TO BE 5 PER 

CENT IN SHADED AND WOODED AREAS. OTHERWISE ZERO. AT STATIONS 5 AND 4 THE 

GROUND WAS DRY. BUT TO THE EAST OF STATION 4 THE SNOW COVER INCREASED MAR

KEDL.Y. AND AT STATION 2. THE COVER WAS GREATER THAN 50 PER CENT. IT APPEARS, 

THEREFORE. THAT THE CHINOOK WAS MOST INTENSE FROM 13_15 JANUARy IN THE AREA 

INCL.UDING STATIONS 4 AND 9, AND L.ESS INTENSE TO THE EAST. BECAUSE OF THE HIGH 

TEMPERATURES IN BOTH EAST AND WEST. IT IS SUGGESTED THAT THE MAIN DIFFERENCE 

WAS IN WIND SPEED. 

AT 

Bf; 

SINCE THE FAL.L. IN PRESSURE AT STATION 1 COINCIDED WITH RISING TEMPERATURES 

THAT STATION AND ''1''AL.L.ING TEMPERATURES AT STATION 9 ON TWO OCCASIONS, IT CAN 

INFERRED THAT TH'i CHINOOK WAVE L.OWERED AT STATION 1 AND ROSE AT STATION 9 
AT THESE TIMES. STATION 3 REPRESENTED A POINT WHICH WAS AL.MOST AL.WAYS IN THE 

WAVE, WITH GRADUAL.L.Y RISING TEMPERATURES. INDICATIONS OF A SIMIL.AR PATTERN ARE 

SEEN FOR 14-17 FEBRUARY (FIG. 4). THE WAVEL.ENGTH MUST HAVE BEEN IN THE ORDER OF 

70 MIL.ES IF THE STATIONS t AND 9 WERE EXACTLY IN THE TROUGH AND CREST OF THE 

WAVE, BUT THIS IS NOT NECESSARIL.Y SO. PROBABL.Y THE WAVEL.ENGTH WAS MUCH SHORTER 

IN WHICH CASE. THE TROUGH AND CREST MUST HAVE BEEN L.OCATED BETWEEN THE TWO 

STATIONS. OR. AL.TERNAT1VEL.Y. ANOTHER TROUGH COUL.D HAVE EXISTED aETWEEN THE 

STATIONS. IT WAS NOT POSSIBL.E TO ANSWER THIS QUESTION DUE TO L.ACK OF INFORMA

TION FROM INTERMEDIATE STATIONS, AL.THOUGH THE L.OCATION OF STATION 3, WHICH WAS 

AL.WAYS IN THE WARM AIR, INDICATES A FAIRL.Y WIDE TROUGH. 

CHINOOK 3-6 FEBRUARY, 1965 

MAXIMUM TEMPERATURES WERE IN THE RANGE OF 30o_40o F. ONCE AGAIN, STATION 9, 
NEAR THE MOUNTAINS. EXPERIENCED THE CHINOOK FOR L.ONGER THAN THE OTHER STATIONS 

WITH STATION 1 HAVING THE SHORTEST EXPOSURE. STATION 9 AL.SO HAD TWO PEAKS IN 

TEMPERATURE AT THE BEGINNING OF THE PERIOD, THE FIRST BEING 12. HOURS BEFORE THE 

SECOND AND MAIN PEAK WHICH OCCURRED AL.SO AT THE OTHER STATIONS. THE FAL.L. IN 

TEMPERATURE INDICATING THE END OF THE CHINOOK OCCURRED AT ABOUT THE SAME TIME 

AT AL.L. STATIONS. THOUGH STATION 9 WAS THE L.AST TO EXPERIENCE IT. 

STATION t AT CAL.GARY HAD A SNOW COVER OF 100 PER CENT THROUGHOUT THE PERIOD. 

DESPITE THE APPEARANCE OF A CHINOOK ARCH ON 3 FEBRUARY. THERE WAS ONLY A TRACE 

OF SNOW AT STATION 3 WHEN THE TECHNICIAN.VISITED IT ON THE 5TH, BUT NEW SNOW 

HAD AL.READY FAL.L.EN AT STATION 9 AND THE COL.D ARCTIC AIR HAD SPREAD AS FAR AS 

STATION 4 ON THAT DAY (TABL.E 2.). THERE IS. UNFORTUNATEL.Y, NO RECORD OF THE SNOW 

CONDITIONS AT STATIONS 3. 4 AND 9 BEFORE THIS CHINOOK, AND IT IS JUST POSSIBL.E 

THAT SNOWFAL.L.S WERE L.IGHTER IN THOSE AREAS THAN AT CAL.GARY, 

ONCE AGAIN. IT APPEARS POSSIBL.E THAT THE WESTERN PART OF THE AREA HAD EX-

4 
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PERIENCEO A MUCH GREATER SNOW CLEARANCE THAN THE AREA NEARER CALG~RYt PRO_ 

BABLY DUE TO STRONGER WINDS AND A GREATER DURATION 9F HIGHER TEMPERATURES. 

THE BAROMETER FELL 2A MB DURING THE ARRIVAL OF THE WARMER AIR AT STATION 1 t 
AND SHOWED A FURTHER DIP JUST BEFORE THE ARRIVAL OF THE FRONT SHOWING THE END 

OF THE CHINOOK. THE WAVE FORM OF THE CHINOOK 15 APPARENT IN THE PRELIMINARY 

PEAK OF TEMPERATURE AT STATION 9. WITH A DISAPPEARANCE OF THE WAVE BEFORE THE 

RE_APPEARANCE WHICH BROUGHT ALL STATIONS, TO A GREATER OR LESSER EXTENT, UN_ 

DER ITS INFLUENCE. AND IN THE ALMOST SIMULTANEOUS DISAPPEARANCE OF THE WARM 

AIR AT THE END OF THE CHINOOK. 

CONCLUSION 

AL THOUGH MUCH OF THE AREA FROM CALGARY TO THE ROCKY MOUNTAINS EXPERIENCES 

CHINOOK CONDITIONS, THERE IS AN AREA CLOSE TO THE, E. EDGE OF THE MOUNTAINS WHICH 

EXPERIENCES THE CHINOOK EARLIER AND MORE INTENSELY THAN THE CALGARY AREA. THE 

C ,HiNOOK WAVES MOVE OUT FROM THIS AREA OF GREATEST INTENSITY TOWARDS THE EAST, 

THOUGH THE TJ ME_LAG OF OCCURRENCE MAY BE AS MUCH AS 2A HOURS BETWEEN STATION 9 
AT THE MOUNTAINS A.ND STATION 1 IN CALG'ARY. SNOW COVER IS USUALLY CLEARED MOST 

IN THE AREA NEARER TO THE, MOUNTAINS. 
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FIGURE .'. 

FIGURE 2. 
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DIAGRAM OF THE CHINOOK WAVES AS THEY DISPLACE COLD ARCTIC AIR 

OVER THE ROCKY MOUNTAIN FOOTHILLS AND THE PRAIRIES, WITH THE 

CHINOOK ARCH AT THE CRESTS OF THE WAVES. 

STATIONS OPERATED BY THE CHINOOK RESEARCH SCHEME IN THE AREA 

CAl-GARY TO THE ROCKY MOUNTAINS. WI TH THE FORESTRY EXPE-RI MENTAL. 

STATION AT KANANASKIS FROM WHICH RECORDS ARE AVAILABLE .. 
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FIGURE J. SYNOPTIC SITUATION 0600 16TH FEBRUARY. 1964. SOUTHERN ALBERTA LIES 

IN THE WARM SECTOR OF A DEPRESSION. WITH CHINOOK CONDITIONS WELL 

DEVELOPED. HATCHED AREA S REPRESENT PRECIPITATION. FROM WEATHER 

.MAP PUBLISHED BY DESiARTMENT OF TRANSPORT. 

9 



FIGURE 4. 
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PRESSURE AND TEMPERATURE VARIATIONS DURING CHINOOK CONDITIONS. 

PRESSURES ARE MEASURED AT STATION 1. THE THIRD CASE SHOWN, THAT 

OF FESRUARY IA_17, IS NOT DISCUSSED IN THE PAPER, 

10 



ATMOSPHERE VOLUME 6, 1968 

SPOTLIGHT ON GARP 

W.L. GODSON 

1. INTERNATIONAL PLANNING FOR GARP 

THE GLOBAL ATMOSPHERIC RESEARCH PROGRAM (GARP) HAS BEEN DISCUSSED RATHER 

EXTENSIVELY BY INTERNATIONAL BODIES IN RECENT YEARS. PRIMARILY BY THE WMO 

ADVISORY COMMITTEE, THE ICSU_IUGG"'< COMMITTEE ON ATMOSPHERIC SCIENCES AND 

COSPAR~ WORK! NG GROUF' VI. REPORTS PREF'ARED BY THESE BODIES ARE AVAI LABLE. 

GAR P STEMS FROM UN RESOLUTIONS 1721, AND 1802, WHICH CALLED ON WMO AND ICSU 

TO COLLABORATE ON RESEARCH ASPECTS OF WORLD WEATHER WATCH (WWW). IN 1964 

ICSU ENDORSED A GLOBAL ATMOSPHERIC RESEARCH PROJECT. SUBSE,CJENTLY EXPANDED 

IN THE FIRST, SECOND AND THIRD REPORTS OF THE ICSU_IUGG COMMITTEE ON ATMOS_ 

pHER�c SCIENCES. IN 1967 WMO FIFTH CONGRESS ACCEPTED THE GAR P CONCEPT AND 

PROPOSED THE CREATION OF A JOINT WMO_ICSU GA R P ORGANIZING COMMITTEE AS THE 

PRIMARY SCIENTIFIC ORGAN IN THE PLANNING AND OPER.ATION OF GARP. 

A MAJOR PLANNING SEMINAR WAS HELD IN STOCKHOLM, JUNE 2B TO JULY 11, 1967. AT 

THIS MEETING, DETAILED PLANS. CRITERIA AND RECOMMENDATIONS WERE PREPARED TO 

FURTHER ADVANCE GARP PLANNING. THE lCSU BUREAU MET IN LONDON. JULY 20_21. AND 

GAVE PRELIMINARY AGREEMENT TO THE WMO PROPOSALS. THESE LATTER, TOGETHER 

WITH REPORTS FROM THE STOCKHO!....M PLANNING CONFERENCE, WERE FURTHER STUDIED 

DURING THE IUGG GENERAL ASS£MOLY IN SWITZERLAND, SEPTEMBER 26_0CTOBER 6, AND 

RECOMMENDATIONS TRANSMITTED TO THE OCTOBER 1967 MEETING OF THE ICSU EXECUTIVE 

COMMITTEE. 

ON ~CTOBER 10 1 1967, WMO AND ICSU SIGNED AN AGREEMENT SETTING UP A JOINT 

WMO_ICS',J GAR P ORGANIZING COMMITTEE I WITH THE FOLLOWING MEMBERSHIP 

* ICSU 

IUGG 

COSPAR 

B. BOLIN (SWEDEN) P.R. PISHAROTY (I NOlA) 

V.A. eU::';AEV (USSR) C. H. e. PRIESTLEY (AUSTRALIA) 

F. MOLLER (FRG) . J. S. SAWyER (U. K. ) 

A. S. MORIN (USSR) J. SMAGORINSKY (USA) 

P. 

V. 

MOREL (FRANCE) R. W. STEWART (CANADA) 

OGURA (JAPAN) V.E. SUOMI (USA) 

INTERNATIONAl,. COU.NCIL OF SCIENTIFIC UNIONS 

INTERNATIONAL UNION OF GEODESY AND GEOPHYSICS 

COMMITTEE ON SPACE RESEARCH 
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2.. RELATION OF GA R P TO WWW 

IN 1967 WMO FIFTH CONGRESS ADOPTEO A DETAILED PLAN AND SCHEDULE FOR WWW. 

INDICATING THOSE' ASPECTS WHICH SHOULD BE IMPLEMENTED IN 1968_71, AS WELL AS 

FUTURE ACTIVITIES REQUIRING PLANNING STUDIES AND INVESTIGATION IN THAT PERIOD. 

WWW IS A GLOBAL DATA COLLECTION, PROCESSING AND DISSEMINATION SYSTEM HAVING 

AS ITS AIM THE PROVISION OF OPTIMUM SERVICE TO ALL PEOPLES THROUGH COLLECTIVE 

ACTION WITHIN WMO. IN ITS FULLY DEVELOPED FORM IT ENVISAGES THE ACQUISITION 

AND RAPID COLLECTION OF DATA FROM THE ENTIRE GLOBE, THE AUTOMATIC PROCESSING 

OF THESE DATA TO PROVIOE ANALYSES AND FORECASTS (THESE LATTER FOR THE MAXI MUM 

TIME PERIOD ACHIEVABLE WITH SKILL) AND THE SUBSEQUENT PROVISION OF SUCH INFOR_ 

MATION TO ALL USER GROUPS. 

THERE ARE MANY ASPECTS OF SUCH AN EVENTUAL WWW THAT REQUI RE RESEARCH 

ON E;ITHER A LABORATORY SCALE OR IN THE ATMOSPHERE, ON A LOCAL OR GLOBAL SCALE. 

NUMERICAL WEATHE;R PREDICTION AND GENERAL CIRCULATION RESEARCH SUGGESTS THAT 

EXTENDED_RANGE PREDICTION SHOULD BE POSSIBLE. PROVIDED THAT SUFFICIENT INITIAL 

OATA ON THE ATMOSPHERE AND ON THE AIR_EARTH BOUNDARY ARE AVAILASLE. PROVIDED 

THAT ALL SIGNIFICANT ATMOSPHERIC AND BOUNDARY PROCESSES ARE ADEQiJATELY IN_ 

cLuDED IN THE PHYSICAL FORMULATION OF THE PROBLEM AND PROVIDED THAT EXTREMELY 

SOPHISTICATED COMPUTERS PLUS HIGHLY ACCURATE AND STABLE NUMERICAL PROCEDURES 

ARE UTILIZED. IT IS THE AIM OF GA R P TO TEST THE ABOVE HYPOTHESIS. IF SUCCESS_ 

FUL, EVEN IF ONLY TO A LIMITED EXTENT, IT WILL BE POSSIBLE TO SPECIFY THE OSSER_ 

VATIONAL SYSTEM REQUIRED TO YIELD USEFUL PREDICTIONS FOR THE ENTIRE GLOBE AND 

THE PERIOD OF. VALIDITY OF SUCH PREDICTIONS. IT MAY ALSO 6E POSSIBLE TO INDICATE 

WHETHER SPACE_TIME ENSEMBLES (OR AVERAGES) ARE PREDICTABLE FOR EVEN LO;-.JGER 

PERIODS, AND WHAT DEMANDS SUCH PREDICTION WOULD PLACE ON WWW FACILITIES. 

THE DEVELOPMENT OF WWW IN THE 1968-;-m PERIOD WILL FOLLOW CLASSICAL LINES IN 

DATA ACQUISITION AND PROCESSING, AND THE NETWORKS HOPED FOR ARE ADMITTEDLY IN_ 

ADEQUATE TO OPTIMIZE EVEN SHORT_RANGE PREDICTION. SIGNIFICANT IMPROVEMENTS 

WILL REQUIRE NEW OBSERVATION SYSTEMS (SATELLITE_8ASED) AND CAN REASONABLY 

ONLY 8E JUSTIFIED AND PLANNED AS A RESULT OF GARP _ ALTHOUGH MANY STUDIES 

COULD BE CARRIED OUT SIMULTANEOUSLY RATHER THAN SEQiJENTIALLY. 

3. GAR P AND ITS SUB_PROGRAMS 

THE MAIN PHASE OF GAR p. TENTATIVELY SCHEDULEO FOR THE LATE 1970'S, WILL BE 

A t2_MONTH PERIOD DURING WHICH REGULAR AND SPECIAL OBSERVATION PROGRAMS WILL 

BE EXECUTED TO OBTAIN REASONABLY COMPLETE INFORMATION ON THE EARTH AND ITS 

ATMOSPHERE. A PRELIMINARY GLoaAL EXPERIMENT, WITH MAJOR EMPHASIS ON TROPICAL 

REGIONS. IS SCHEDULED FOR ABOUT 1973. THESE DATA WILL BE USED AS INITIAL DATA TO 

TEST vARIOUS LONG_RUN NUMERICAL PREDICTION MODELS. THIS WILL NOT 9E CONE: IN 

REAL TIME. SO THAT COMMUNICATION CIRCUITS WILL NOT BE REQUIRED TO CARRY ALL 

TI-{~ ADDITIONAL DATA, AND A UTILIZATiON OF COMPLETE AND CHECKED DATA CAN BE 
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ENVISAGED FOR THE EXPERIMENTAL FORECASTS, AND FOR THEIR VERIFICATION. 

PRIOR TO CARRYING OUT THE MAIN PHASE AS OUTLINED IN THE FOREGOING, IT WIL.L. 

BE ESSENTIAL THAT CERTAIN MAJOR SU8_PROGRAMS OF GAR P BE COMPL.ETED. OTHER 

ANCILLARY STUDIES WILL HAVE TO BE WELL ADVANCED. SUFFICIENTLY SO TO INDICATE 

THAT NO ASPECT OF THE MAIN STUDY WIL.L BE NEGATED AS A RESULT OF INADEQUATE PRE_ 

PARATION OR EXPLORATION. THESE SUB_PROGRAMS ARE RELATED TO THE PROVISOS AT_ 

TACHED TO THE HyPOTHESIS ADVANCED IN THE LAST SECTION. AND MANY OF THESE WILL 

REQUIRE INTERNATIONAL CO_ORDINATION AS WELL AS FIELD PROJECTS OVER BOTH SMALL 

AND LARGE AREAS. THE EXPE·RIMENTAL GAR P SUB_PROGRAMS REQUIRING INTEGRATED 

OBSERVATIONAL PHASES ARE TENTATIVELY SCHEDULED TO BE CARRIED OUT IN THE 1972._73 

PERIOD. OR EARLIER IF POSSIBLE. 

AS CAN 8E SEEN F'ROM SECTION 2., PARAGRAPH 2.. THE MA.JOR SUB_PROGRAMS ARE AS 

FOLLOWS: 

1. SPECIFICATION OF PARAMETERS AND OF SPACE TIME_DATA DENSITY, FOR BOTH THE' 

ATMOSPHERE AND THE UNDERLYING SURFACE, INCLUDING ACCURACY REQUIRED. 

z. DEVELOPMENT OF OBSERVATIONAL SYSTEMS TO MEET THE SPECIFICATIONS IN ITEM 

ABOVE, INCLUDING DATA PROCESSING, COLLECTION AND ANALYSIS PROCEDURES. 

3. MODELLING OF PERTINENT PHYSICAL PROCESSES (PRIMARILY RAPIATION AND CLOUDI_ 

NESS) IN TERMS OF OBSERVATIONAL GRID AND OBSERVATIONAL PARAMETERS. 

4. MODELLING OF SUB_SYNOPTIC SCALE PROCESSES IN TERMS OF GRID_POINT DATA 

(PRIMARILY F9R EDDY_TYPE PROCESSES). 

5. MODELLING OF BOUNOARY_LAYER PROCESSES (HEAT, MOMENTUM AND WATER VAPOUR 

EXCHANGE) IN TERMS OF GRID_POINT DATA. 

6. DEVELOPMENT OF S~PHISTICATED NUMERICAL PROCEDURES WITH MINIMUM TRUNCATION 

ERRORS AND INS;rABILJ,TIES, FOR USE ON COMPUTERS OF EXTREMELY GREAT CAPACITY. 

IT WILL BE APPRECIATED THAT MANY OF THE ITEMS ABOVE .ARE INTER_RELATED, SO 

THAT DEVELOPMENT WII:L HAVE TO 9E SI MUL TANEOUS, SINCE NO COMPROMISE ON THE 

MAIN PHASE CAN BE ACCEPTED WHICH WILL ENDANGER THE SCIENTIFIC INTE:GRIT'Y OF THE 

DESIGN OF GA R P. 

A NUMBER OF EXPERI MENTAL PROGRAMS WILL HAVE TO BE CARRIED OUT IN 1971_73 

ANO_OR IN EARLIER YEARS, 

(A) A HIGH_ALTITUDE OBSERVING PROGRAM OVER ONE HEMISPHERE, UTILIZING HIGH_LEVEL 

BALLOONS (AND COMPATIBLE RAWINSONDE EQUIPMENT) AND ROCKETSONDES, DURING 

THE DYNAMICALLY_ACTIVE WINTER PHASE OF THE MIDDLE AND UPPER STRATOSPHERE, 

WITH EMPHASIS ON HIGH LATITUDES. THIS 15 REQUIRED TO SPECIFY THE UPPER +tEIGHT 

LIMIT FOR A COMPLETE OBSERVATION SYSTEM (POSSI8LY 30 KM) BY STUDYING ATMOS_ 

PHERIC INTERACTIONS BETWEEN LAYERS AT TIMES OF STRATOSPHERIC WARMINGS .. 

THIS STRATWARM EXPERIMENT IS BEING DEVELOPED BY A WORKING GROUP OF THE 
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WMO COMMISSION FOR ATMOSPHERIC SCIENCES AND ENVISAGES A TWO_MONTH WIN_ 

TER PERIOD WITH OBSERVATIONS TO 3 MB (ABOUT 40 KM). THERE MIGHT BE REGIONAL. 

EXPERI MENTS PRIOR TO THE 1972-73 WINTER, WHICH COUL.D CLARI FY QUESTIONS OF 

DATA ACCURACY AND NETWORK REQUIREMENTS (DENSITY IN SPACE AND TIME), ES_ 

PECIAL.L.Y IF A FEW KEY STATIONS UNDERTOOK SERIAL ASCENTS TO PROVIDE INFOR_ 

MATION ON DOMINANT AND SIGNIFICANT SCAL.ES. SUCH DATA, IF ACQUIRED AT ROC_ 

KET STATIONS COULD AL.SO CONTRIBUTE TO THE SOL.UTION OF THE CRITICAL. INTER_ 

REL.ATED PROBL.EMS OF DIURNAL. VARIATIONS, RADIOSONDE INFRA_RED TEMPERATURE 

ERRORS AND RADIOSONDE-ROCKETSONDE DISCREPANCIES. FOL.L.OWING THE EXPERI_ 

MENTAL. PROGRAM, IT WIL.L. BE POSSIBL.E TO CARRY OUT NUMERICAL. PREDICTION EX_ 

PERIMENTS TO SEE TO WHAT EXTENT NEGL.ECT OF THE ATMOSPHERE ABOVE 30 KM 

CAUSES A DETERIORATION IN EXTENDED PREDICTION AT L.OWER L.EVELS, AT THAT 

SEASON OF THE YEAR FOR WHICH THE EFFECT 15 PROBABLY A MAXIMUM. IF THIS 

DETERIORATION 15 UNACCEPTABL.E, FURTHER DYNAMICAL. STUDIES SHOULD BE ABL.E 

TO INDICATE WHETHER ACTUAL. DATA ABOVE 30 KM ARE REQUIRED ORIGINALL.Y, OR 

WHETHER IT IS ADEQUATE TO INSERT ONE OR MORE L.EVEL.S ABOVE 30 KM IN THE 

MODEL., USE ESTIMATED DATA PL.US SCATTERED RAWINSONDE AND ROCKETSONDE 

DATA PL.US PERHAPS CRUDE SATEL.L.ITE DATA (L.OW RESOL.UTION IN THE VERTICAL.) AS 

INITIAL. CONDITIONS AND REL.Y ON THE MODEL. ITSELF TO aRING THE APPROXIMATE 

STRUCTURE SUFFICIENTL.Y CL.OSE TO THE ACTUAL. ONE AFTER SEVERAL. DAYSI INTE_ 

GRATION, 

(B) ONE OR MORE TROPICAL. OBSERVING EXPERIMENTS (THE MAIN ONE IN 1972-73) TO IN

CORPORATE A RATHER DENSE NETWORK OF AIRCRAFT AND CONVENTIONAL. SOUNDINGS, 

REINFORCED BY SATEL.L.ITE_BASED TECHNIQUES (INFRA-RED SENSING AND CONSTANT 

DENSITY BALL.OONS). IT IS ENVISAGED THAT AUXILIARY OBSERVATIONS WOUL.D ALSO 

PROVE USEFUL. (RADAR DATA. SATEL.LITE CLOUD DATA, AND PERHAPS AN EXPANDED 

PROGRAM OF SURFACE SYNOPTIC DATA TOGETHER WITH MICRO METEOROLOGICAL. STU_ 

DIES). THIS EXPERIMENT IS AL.SO BEING DEVELOPED BY A WORKING GROUP OF THE 

WMO COMMISSION FOR ATMOSPHERIC SCIENCES. WITH ACTIVE PARTICIPATION BY 

ICSU. THE MAIN TROPICAL. OBSERVING EXPERIMENT IN 197:i!_73 WIL.L. COVER A SPECI

FIC AREA IN THE NORTH AND SOUTH PACIFIC, OTHER, MAINL.Y EARL.IER, EXPERIMENTS 

WOULD aE ON A SUB_REGIONAL. BASIS. THE PRIMARY PURPOSE OF THE TROPICAL EX_ 

PERIMENT 15 TO PROVIDE DEFINITIVE INFORMATION ON THE SCAL.ES OF REL.EVANCE 

IN SUCH AREAS AND THE INTERACTION BETWEEN MOTIONS AND PROCESSES ON DIF

FERENT SCAL.ES, IN MIDDL.E AND HIGH L.ATITUDES THE SYNOPTIC SCAL.E CAN BE 

IDENTIFIED WITH FRONTAL. WAVES, AND IT IS GENERAL.L.Y CONSIDERED THAT SUB_ 

SYNOPTIC OR MESO SCAL.ES DO NOT CONTRIBUTE SIGNIFICANTL.Y TO L.ARGE-SCAL.E 

DEVEL.OPMENT NOR DO THEY SERIOUSLY AL.IAS L.ARGE-SCAL.E ANAL.YSIS PROCEDURES. 

IN THE TROPICS NO SUCH CLEAR-CUT AL.L.OCATION OF SCALE IS AT PRESENT POSSIBL.E 

NOR IS THERE AN OBVIOUS PHENOMENOLOGICAL ANALOGUE FOR THE SYNOPTIC SCALE. 

NON_L.INEAR INTERACTIONS BETWEEN SCAL.E SIZES MAY aE SIGNIFICANT. PARTICU

L.ARLY IN VIEW OF THE DEGREE OF ORGANI ZATION MANIFEST IN CONVECTIVE ACTI_ 

VITY, SUBSIDENCE STRATA. CL.OUD STREETS. ETC. THUS, IN THE TROPICS IT MAY BE 

DIFFICUL.T. PERHAPS EVEN IMPOSSIBL.E. TO PMOD:;;;L." SUB-GRID-SIZE PROCESSES. 

IF' IT IS NECESSARY TO USE A FINER GRID FOR TROPICAL AREAS, A KEY QUESTION 

WIL.L. THEN BE WHETHER INITIAL. DATA WIL.L. BE REQUIRED ON A COMPARABL.E SCAL.E. 

(C) A NUMBER OF AIR-GROUND INTERACTION STUDIES. PARTICUL.ARLY IN MARINE AND 
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OCEA~IC AREAS. THE , 'ROPICAL EXPERIMENT WOULD UND:JUBTEDLY INCLUDE O:-.lE OR 

MORE PROGRAM OF THIS TYP:::. THE AIM OF THESE STuo1ES WOULD BE TO MEASURE 

DIRECTLY, BY A NUMBER OF TECHNIQ.)ES WHENEVER POSSIBLE, THE VERTICAL 

FLUXE:S OF HEAT, MOMENTUM AND WATER VAPOUR OVER AREAS OF NOT INCONS(DER_ 

A9LE SIZE. IT IS NOW RECOGNIZED THAT NUMERICAL PREDICTION CAN BE IMPROVED 

BY TH~ INCORPORATION OF LATENT HEAT FEEDaACK, I.E •• BY PERMITTING PRECIPI_ 

TATION TO -:J::::CUR. THIS IMPLIES THAT EVAPORATION MUST ALSO BE ALLOWED TO 

OCCUR . EVEN IF O:-.lLy TO MAINTAIN AN ATMOSPHERIC BALANCE OF WATER VAPOUR. 

IT IS ALSO KNOWN THAT NUMERICAL MODELS SHOULD ACCO:.JNT FOR SURFACE FRIC_ 

TION AND FOR CONVECTIVE HEAT INPUT FROM OCEANS. THUS IT IS CLEAR THAT MI_ 

CRO_METEQROLOGIC.AL PROCESSES MUST ENTER REALISTICALLY INTO THE FORMULA_ 

TION OF ATMOSPHERIC DYNAMICS. IT IS N:JT APPARENT. HOWEVER, PRECISELY H:JW 

THIS SHOULD BE D-:lNE. EL.A80RATE OBSERVATIONAL PROGRAMS ARE NEEDED TO ES_ 

TASLISH THE MAGNITUDE OF THESE EFFECTS. AND TO PERMIT ACCURATE ESTIMATES 

O? AERIAL AVERAGES OF THE QUANTITIES INVOLVED. IT WILL THEN 8E NECESSARY 

TO DEVISE PROCEDURES FOR MODELLING SUCH REPRESENTATIVE FLUXES IN TERMS 

OF PARAMETERS TO BE CARRIED OR STORED IN COMPUTER PROGRAMS. 

(D) 09SERVATIONAL TESTS OF SATELLITE SYSTEMS, INVOLVING INFRA_REO SENSING AND 

BALLOON INTERROGATION. IT IS HOPEO THAT FULL-SCALE TESTS WILL BE POSSIBLE 

BY THE 1972._73 PERIOD. A~D THAT THES:; TESTS CAN BE CO_ORDINATED WITH STRATO_ 

SPHERIC_WARMING AND TROPICAL EXPO;::RIMENTS. PERMITTING THE S .~TELLITE TECH_ 

NOLOGY DATA TO REINFORCE THE CONVENTIONAL NETWORK DATA ANO ALSO ENSURING' 

ADEQUA.TE TEST AND CALIBRATtON OF THE FORMER. SIMULTANEOUSLY. THERE WILL 

HAV':: TO BE A DEVEL.:OPMENT OF NUMERICAL ANALYSIS AND PROGNOSIS PR'OCED:.JRES 

TO ACCEPT DATA ON A CONTINUOUS_TIME BASIS. UNLIKE CONVENTIONAL DATA AT TWO 

FIXED HOURS PER DAY. SINCE BOTH TYPES OF DATA WILL NEED TO BE PROCESSED.THE 

PROCEDURES CAN BE TESTEQ ON THE LI MITED VOLUME AND EXTENT OF SATELLITE DA_ 

TA WHICH WILL BE AVAILABLE D:.JRING THE 1972._73 EXPi::RIMEl'ITS. 

INTER ALIA 

THE 62.ND ANNUAL MEETING 0;:- THO;:: AIR POLLUTION CONTROL ASSOCIATION WILL BE 

HELD IN NEW YORK CITY. JUNE 22_2.6. 1969. TWO HALF_DAY SESSIONS ON METEOROLOGY 

ARE PLANNED AS FOLLOWS, 

(A) URBAN AND REGIONAL TRANSPORT OF POLLUTION 

(8) METEOROLOGY IN POLLUTION CONTROL PROGRAMS AND SURVEYS 

ANYONE INTERESTED IN SUBMITTING A PAPER ON EITHER OF THESE TWO TOPICS SHOULD 

COMMUNICATE BEFORE NOVEMBER 30 WITH THE SESSION CHAIRMAN _ 

D.~. R.E. MUNN 

METEOROLOGICAL SERVICE OF CANADA 

315 BLOOR STREET.WEST 

TORONTO 5, ONTARIO. CANADA. 

" 

CONTINUEO ON PAGE 39 



SECOND ANNUAL CONGRESS 

THE SECOND ANNUAL CONGRESS OF THE SOCIETY WAS HELD JUNE 3-5. 1968, AT THE 

UNIVERSITY OF CALGARY. AGAIN THIS YEAR. THE MEETINGS WERE HELD IN CONJUNCTION 

WITH THE CONFERENCE OF LEARNED SOCIETIES. 

THE CAMPUS OF THE UNIVERSITY OF CALGARY 15 QUITE IMPRESSIVE. THE BUILDINGS 

ARE NEW AND MODERN. AND ARE WELL SEPARATEO. PRESUMABLY FOR FUTURE EXPANSION, 

REGISTRATION AND MEAL SERVICE WAS AT THE STUDENT UNION BUILDING. MCEWAN HALL. 

THE SCIENTIFIC SESSIONS AND THE ANNUAL GENERAL MEETING WERE HELD IN THE 

ENGINEERING BUILDING. FURTHER MEAL SERVICE WAS AVAILABLE AT THE DINING ·CENTRE 

THAT SERVED THE TWO RESIDENCES. AS A GENERAL RULE, COUPLES WERE BILLETED IN 

THE WOMEN'S RESIDENCE AND "STAGSn IN THE MEN'S. THE OVERFLOW FROM THE RESI_ 

DENCES WAS ACCOMMODATED AT MOTEL VILLAGE (14 MOTELS JUST ONE_HALF MILE FROM 

THE CAMPUS). AND AT THE DOWNTOWN HOTEL.S. 

FIELD TRIPS 

THERE WERE TWO FIELD TRIPS OFFERED TO PARTICIPANTS. ?N TUESDAY AFTERNOON, 

TWO CHARTERED BUSES AND SEVERAL PRIVATE CARS TOOK VISI.TORS TO THE MARMOT 

CREEK WATERSHED PROJECT, A CO-OPERATIVE VENTURE INVOLVING HYDROL.OGY, AGRI_ 

CULTURE, METEOROL.OGY AND SEVERAL. OTHER SCIENTIFIC DISCIPL.INES. THE VISITORS 

WERE CONDUCTED THROUGH AREAS WHERE GROUND WATER, STREAMFLOW, EVAPORATION, 

SOIL. MOISTURE. AND VARIOUS METEOROLOGICAL. PARAMETERS WERE BEING MEASURED. A 

SUMMARY OF A PAPER (DESCRIBING THE PROJECT), GIVEN BY MR. DON STORR AT THE CON

GRESS. WILL BE PUBLISHED IN A FORTHCOMING ISS:.JE OF AT M 0 5 PH ERE. 

FROM MARMOT CREEK, AL.L ROADS LE:O TO THE "'6' RANCH (RAFTER 6 FOR YOU DUDES) 

FOR THE ANNUAL BANQUET. BARBECUEO STEAKS, A HEATED SWIMMING POOL (BUT Ol-l_ 

THAT WET_BULB COOLING). HORSEBACK RIDES ANO A SING-SONG, ALL CONTRIBUTED TO A 
W-

FINE TIME FOR ALL. THE VISITING TRO~BADOUR COMPOSED TI-lE FOLLOWING POEM IN 

HONOUR OF THE OCCASION. IT 15 BASEO ON THE TRIBULATIONS OF METEOROLOGISTS ES_ 

PECIALLY DON STORR. AS RELATED BY PROF. CHAMBERS AND MISS BRINKMAN, TWO OF 

THE LOCAL ARRANGEMENTS COMMITTEE. IT 15 SUNG TO THE TUNE OF "L.ILL.I MAR

LENEn, AND SO~NDS MUCH BETTER SUNG THAN READ. 

ANOTHER FIELD TRIP TOOK PLACE ON THURSDAY WHEN THE ALBERTA HAl L STUDIES 

PROJECT AT PENHOLD WAS VISITED. TRANSPORTATJON WAS AGAIN BY CHARTERED BUS. 

THE STAFF AT THE PROJE;;CT HAD ORGANI ZED SEVERAL DISPLAYS OF EQUIPMENT. AND 

EVEN ARRANGED THE FIRST HAILSTO",M OF THE SEASON. IT WAS ACCOMPANIED BY WHAT 

APPEARED TO BE A FUNNEL CLOUD, MUCH TO THE DELIGHT OF THE VISITORS WHO SAW 

IT. HOWEVER. WHEN REQJESTED FOR AN ENCORE, THEY COULD NOT EVEN COME UP WITH 

A SMALL VOLCANIC ERUPTION. IN ANY EVENT. THE HOSPITALITY OF ~HE PROJECT STAFF 

AND THE CANADIAN FORCES OFFICERS' MESS WAS MUCH APPRECIATED. 

,. SEE PAGE 22 
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SCIENTIFIC SESSIONS 

THE SCiENTIFIC I=IROGRAM OCCUPIED FIVE HALF DAYS. AS OUTLINED IN THE PRO_ 

GRAM AND ABSTRACTS BOOKLET THAT WAS MAILED OUT TO ALL MEMBERS BEFORE 

THE MEETINGS. 

ON MONDAY MORNING, PROF. A. W_ BREWER, PRESIDENT OF THE SOCIETY, DE_ 

cLARED THE SECOND ANNUAL CONGRESS 01=1 EN • A WELCOME TO THE CAMPUS BV PROF 

I. Y. ASHWELL OF THE DEPARTMENT OF GEOGRAPHY WAS FOLLOWED BV ANNOUNCEMENTS 

BY THE CHAIRMAN OF THE LOCAL ARRANGEMENTS COMMITTEE, PROF. CHAMBERS. THE 

LOCAL COMMITTEE UNDER MRS. CHAMBERS HAD DONE A TERRIFIC JOB FOR THE OFFICIAL 

HOSTS. THE ALBERTA CENTRE OF THE c. M. S. 

THE SYMPOSIUM i'J'H THE UPPER ATMOSPHERE WAS CHAIRED BV PROF. 

JOHN GREGORY, UNIVERSITY OF SASKATCHEWAN. THE KEYNOTE PAPER BY PROF. 

COLIN HINES (UNIVERSITY OF TORONTO), DISCUSSED THE ADVANCES IN THE DYNAMICS OF 

THE UPPER ATMOSPHERE THAT HAD BEEN MADE SINCE HE SPOKE ON THE SUBJECT TO THE 

CANADIAN BRANCH OF THE R.M.S. SIX YEARS AGO. 

IN THE INTERVAL BETWEEN THESE TWO PAPERS, MANY MORE OBSERVATIONS OF THE 

CIRCULATION IN THE MAGNETOSPHERE (THE REGION FROM 150 KM OUT TO THE BOUNDARY 

OF THE GEOMAGNETIC DOMAIN _ 10 EARTH RADII ON THE SUN SIDE AND SOME INDEF"INITE 

DISTANCE ON THE OTHER SIDE), HAVE BEEN MADE. THESE OBSERVATIONS CONFIRM ~AE' 

ESSENTIALS OF THE HINES_AXFORD MODEL OF MAGNETOSPHERIC CIRCULATIONS, WHILE 

CHANGING ONLY THE DETAILS. IN PARTICULAR, DENSITY CHANGES BY A FACTOR OF 100 

OVER A FEW KILOMETERS. RESULTING FROM CIRCULATIONS, HAVE BEEN OBSERVEB-. PROF 

HINES POINTED OUT THAT THE STRONG WEST WINDS THAT ARE OeSERVED IN THE IONO_ 

SPHERE AT 200 TO 300 KM ARE GENERATED METEOROLOGICALLY, BUT THERE ARE STRONG 

INFLUENCES OF ION DRAG (ESPECIALLY ON TIME SCALES OF LESS THAN ONE HOUR), EVI;N 

THOUGH THE DEt:)SITY OF IONS IS STILL SMALL RELATIVE TO THE DENSITY OF THE NEU_ 

TRAL GAS. HE STATED FURTHER THAT ON THE DIURNAL SCALE, NON_LINEAR COUPLING BE_ 

TWEEN CHANGES IN ION CONCENTRATION AND CHANGES IN PRESSURE (OR DENSITY) 

MUST MAKE A SIGNIFICANT CONTRIBUTION TO THE WEST WINOS OBSERVED. 

DURING THE REMAI,NDER OF HIS PAPER, PROF. HINES TOUCHED ON SEVERAL SUBJECTS 

CLOSER TO THE SURFACE.. FOR EXAMPL.E, HE 01 SCUSSED TIDAL EF'FECTS IN THE REGION 

OF 100 KM AS OBSERVED BY SODIUM VAPOUR AND TMA TRAILS FROM ROCKETS. AND 

COMMENTED ON THE DETAIL IN THE WINOS SHOWN BY THE NEW FRENCH METEOR TRAIL 

RADAR. HE SHOWI;D THE POSSIBLE CONNECTION BETWEEN UPSTREAM TROPOSPHERIC JET 

STREAMS AND NOCTILUCENT CLOUDS, AND COMMENTED THAT WORK ON STRATOSPHERIC_ 

IONOSPHERIC COUPLING WAS INCREASING IN TEMPO. LEADING TO MORE KNOWLEDGE ON 

THE EFFECTS IN THE HIGH ATMOSPHERE OF EVENTS LOWER DOWN. 

THERE FOLLOWED TWO PAPERS ON OPTICAL TECHNIQUES FOR DETERMINING UPPER AT_ 

MOSPHERE COMPOSITION (LLEWELLY"I AND JONES, AND RUNDLE AND GAULT). AND THREE 

ON RADIO TECHNIQUES CREES, GREGORY, AND MANSON). THESE FIVE PAPERS WERE ALL. 

CONTRIBUTIONS FROM THE INSTITUTE OF SPACE AND ATMOSPHERIC STUDIES, UNIVERSITY 

OF SASKATCHEWAN. A. D. CHRISTIE FOLLOWED WITH A DISCUSSION OF NOCTILUCENT 
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CLOUDS. AND THE SYMPOSIUM WAS COMPLETED WITH .TWO PAPERS ON ROCKET RANGE 

OPERATIONS IN CANADA (WETTER AND HOOPES FROM CHURCHILL, AND FRYERS FROM 

COLD LAKE). 

MONDAY AFTERNOON WAS DEVOTED TO A TWO SESSION SYMPOSIUM ON THE TROPO

SPHERE. CHAIRED BY PROF. I.Y. ASHWELL. M. DANARD (WHO WILL SOON BE JOINING 

THE GROUP AT UNIVERSITY OF WATERLOO UNDER PROF. CSANADY). LED OFF THE TRO_ 

POSPHERIC CIRCULATION SESSION WITH A DISCUSSION OF A MODIFICATION TO HIS NWP 

MODEL (DEVELOPED TO INCLUDE THE EFFECT OF THE RELEASE OF LATENT HEAT IN RAIN 

AREAS) THAT INCLUDED THE EFFECT OF LONG_WAVE RADIATION. HE SHOWED THAT THIS 

EFFECT COULD BE UP TO TWENTY PER CENT OF THE LATENT HEAT EFFECT IN AREAS OF 

HEAVY RAIN. H. WILSON FOLLOWED WITH A DISCUSSION OF THE STRUCTURE OF JET

STREAMS. AND E.R. REINELT MADZ A PLEA FOR NEW ANALYSIS TECHNIQUES IN WESTERN 

CANADA (ILLUSTRATED BY EXAMPLES OF THE EFFECT OF·TERRAIN ON THE TEMPERATURE 

AND MOl STURE FIELDS). 

THE KEYNOTE PAPER FOR SESSION II _ 'ARCTIC METEOROLOGY', WAS PRESENTED BY 

PROF. LONGLEY OF THE UNIVERSITY OF ALBERTA. HE POINTED OUT THAT TWENTY_!'"IVE 

YEARS AGO, THE GENERAL CIRCULATION IN THE ARCTIC WAS BASED ON A SIMPLE HADLEY 

MODEL. HOWEVER, HIS ILLUSTRATIONS OF CYCLONE AND ANTICYCLONE TRACKS IN THE 

REGION SHOWED THAT THE SIMPLE MODEL IS INADEQUATE. THE ARCTIC CIRCULATION IN_ 

CLUDES MOVING HIGHS AND LOWS, BUT THE MOVEMENTS ARE NOT THE SAME AS IN THE 

REGION OF THE WESTERLIES. FOR EXAMPLE, HIGHS AND LOWS MOVE INTO THE AREA, 

STAGNATE. AND THEN SUDDENLY COLLAPSE. THE SLOW MEANDERINGS ARE THE CAUSE OF 

SERIOUS FORECAST PROBLEMS BECAUSE ONLY SLIGHT MOVEMENT CAN CAUSE MAJOR 

CHANGES IN CIRCULATION AND THUS IN WEATHER. 

SUMMARIZING, PROF. LONGLEY STATED THAT RADIATION 3ALANCE IS IMPORTANT. AND 

SATELLITES WILL PROVIDE MORE INFORMATION FOR RADIATION STUDIES. OTHER AREAS 

THAT NEED ATTENTION ARE A NEW MODEL FOR THE GENERAL CIRCULATION OF THE ARCTIC 

TO REPLACE THE OLD HADLEY MODEL., AND TROPOSPHERIC-STRATOSPHERIC INTERACTIONS 

(NOW THAT THE ARCTIC STRATOSPHERE IS KNOWN TO BE SO INTERESTING). 

THIS THEME PAPER WAS FOLLOWED BY PROF.ORVIG SPEAKING ABOUT THE COMPUTA

TIONS THAT HE AND PROF. VOWINCKEL HAD MADE ON THE ENERGY BUDGET OF THE ARCTIC. 

AND INCLUDED A DEFENCE OF SOME EARLIER WORK AGAINST A CRITICISM LEVELLED BY 

PROF. LONGLEY IN HIS PAPER. H. WAHL THEN SPOKE ABOUT THE CLIMATOLOGICAL NET

WORK (OR RATHER ITS LACK) IN THE YUKON, AND ILLUSTRATED THE NEED FOR MORE STA_ 

TIONS WITH SOME COLOURED SLIDES OF THE TERRITORY. D. B. FRASER CONCLUDED THE 

SESSION WITH A DESCRIPTION OF A SEVERE DRAINAGE WIND UNDER AN ARCTIC INVERSION 

THAT OCCURS COMMONLY ON THE SHORES OF AMUNSEN GUL.F, AND WAS MENTIONED IN THE 

WR I TINGS OF STEPHANSON. 

TUESOAY MORNING, SESSION III OF THE SYMPOSIUM ON THE TROPOSPHERE, D5;ALT 

MAINLY WITH MATTERS RELEVANT TO ALBERTA HAIL STUDIE$. PROF. W. HITSCHFELD OF 

MCGILL UNIVERSITY WAS THE CHAIRMAN. M.J. CURRY REPORTED ON A SENSITIVE MJCRO_ 

BAROGRAPH DEVELOPED (BY R. C. MURTY AND OTHERS) AT THE UNIVERSITY OF WESTERN 

ONTARIO. THE DETAIL ON PRESSURE CHANGES THAT WERE RECORDED BY THIS INSTRUMENT 
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WAS IMPRESSIVE. R.H. DOUGLAS THEN OUTL.INED THE HISTORV OF THE MCGIL.L. PRO

GRAM ON HAIL. STUDIES, AND P. W. SUMMERS FOL.L.OWED WITH A REVIEW OF THE HIS_ 

TORY OF THE AL.BERTA HAIL STUDIES PROJECT. J. H. RENICK DESCRIBED A SYSTEM F"OR 

TAKING AND ANAL.VZING STEREO C.LOUD PHOTOGRAPHS USED BY HIM AND M. BALSHAW ON 

ALBERTA HAIL. STUDIES. C. WARNER SHOWED TIME-LAPSE MOVIES OF A PARTICUL-"'R 

STORM AND SUPPORTING RADAR PHOTOGRAPHS USED IN A SPECIAL STUDY BY HI M AND 

A. J. CHISHOL.M. THE SAME STORM WAS MODELL.ED BY MRS. M. ENGL.ISH, WHO SHOWED 

HOW PREDICTIONS OF THE MODEL WERE SUPPORTED BY OBSERVATION. 

THE NEXT TWO PAPERS TREATED SPECIAL OBSERVATION TECHNIQUES TO STUDY STORM 

CIRCULATION AND STRUCTURE. N. THYER DISCUSSED THE ANAL.YSIS OF" SPECIAL. PIBAL. 

" OBSERVATIONS AROUND SOME STORMS AND I. ZAWADZKI DESCRIBED HARPI. A NEW El.EC_ 

TRONIC SYNTHESIS OF RADAR SCANS DEVEL.OPED AT MC GIL.L. WITH E. BAL.LANTYNE (TO 

SUPPL.EMENT CAPPI). HEIGHT_AZIMUTH_RAN~ POSITION INDICATOR DIS_ 

PLAYS REF"L.ECTIVITY OF THE STORM IN A GREY_SCAL.E IN VERTICAL. SL.rCES AS FUNCTIONS 

OF HEIGHT AND DISTANCE. 

THE LAST TWO PAPERS IN THE 'STORM' SECTION OF THE SESSION DEALT WITH CHEM_ 

ISTRY. G. VAL.L.I STATED THAT NATURE PROVIDES MORE F"REEZING NUCL.EI THAN MAN CAN 

WITH SILVER IODIDE GENERATORS. AND THAT THE MOST EFF"ECTIVE NUCLEI IDENTIF"IED 

IN RAINF"ALL SAMPLES WERE L.ESS THAN .01 MICRON IN DIAMETER. p. SUMMERS, SPEAK_ 

ING F"OR HIMSEL.F AND B. HITCHON, NOTED THE INTERESTING RESULT THAT THERE HAS 

BEEN A SUBSTANTIAL REDUCTION IN HAIL. REPORTS ABOUT FORTY MIL.ES DOWNWIND F"ROM 

MAJOR SUL.PHUR-PRODUCING AREAS IN THE PROVINCE. THIS HAS BEEN ACCOMPANIED BY 

AN INCREASE IN THE PERCENTAGE OF LESS_DAMAGING SOFT HAIL.. AND A DECREASE (OVER 

THE LAST TWENTY YEARS) IN THE SUL.PHUR DEF"ICIENCY OF" THE SOIL.S IN SOME AREAS. 

THE CONCL.USION THAT INDUSTRIAL. POLL.UTION IS MODIFYING THE WEATHER WAS DRAWN. 

THE FINAL. PAPER OF THE SESSION WAS A DESCRIPTION OF" THE MARMOT CREEK PRO

JECT BY D. STORR. IT SERVED AS AN INTRODUCTION FOR THE FIEL.D TRIP TO THE SITE 

DURING THE AFTERNOON. AS MENTIONED IN THE F"OREGOING. MR. STORR HAS PROMISED 

TO SUBMIT A STREAML.INED VERSION OF" THE PAPER TO AT M 0 S P HER E • 

NEXT MORNING, OR. W. L. GODSON CHAIRED THE SYMPOSIUM ON PHYSICAL. METEOROL._ 

OGY. THREE PAPERS DEAL.T WITH CLOUD PHYSICS. TWO WITH ATMOSPHERIC EL.ECTRI~ITY. 

AND THREE WITH RADIATION. PROF. L.IST TREATED THE SUBJECT OF TURBUL.ENCE IN THE 

WAKE OF FAL.L.ING PRECIPITATION PARTICLES AND CONCLUDED THAT. WHIL.E IT EXISTED. 

IT WAS NOT SIGNIF"ICANT IN THE PHYSICS OF" CL.OUDS AND THE PARTICL.ES THAT CONSTI_ 

TUTE THEM. G. ISAAC, SPEAKING FOR HIMSELF" AND D. BISHOP, BOTH OF MCGIL.L.. COM

PARED DATA ON ICE NUCL.EI IN SURFACE AIR AND IN PRECIPITATION. ICE NUCL.EI WERE 

AL.SO THE SUBJECT OF" A PAPER BY R. S.· SHEMENAUER AND J. MAYBANK OF THE ME;TEORO_ 

LOGICAL BRANCH AND SASKATCHEWAN RESEARCH COUNCIL. RESPECTIVEL.Y. THEY NOTED 

THAT THE MAIN SOURCE OF SUCH NUCL.EI AT SASKATOON WAS RURAL., AND THAT ORGANIC 

SOILS WERE THE MOST EFFICIENT. 

BECAUSE THEIR STUDIES HAD SHOWN THAT THE PROCESSES WE;RE; MORE COMPI..EX THAN 

AT FIRST THOUGHT, J. E. PAKIAM AND J. MAYBANK OF" THE SASKATCHEWAN RESEARCH 

COUNCIL. DISCUSSED SOME EL.ECTRIC FIELD AND CONDUCTIVITY MEASUREMENTS THAT THEY 



HAO MAOE, INSTEAD OF THE MATTERS COVERED IN THE ABSTRACT THAT APPEARED IN 

THE PROGRAM. THIS WAS FOLLOWED BY THE PRESENTATION OF SOME SPECTRA AND CROSS 

SPECTRA OF ELECTRIC FIELD AND OTHER METEOROLOGICAL ELEMENTS BY BHARTENDU OF 

THE METEOROLOGICAL BRANCH. 

THE FINAL THREE PAPERS DEALT WITH SOLAR RAOIATION EACH IN A NOVEL WAY. FR. 

EAST. COLLEGE JEAN DE BREBEUF. COMPARED INSOLATION IN URBAN MONTREAL AND IN A 

NEARBY RURAL AREA, AND ILLUSTRATED THAT THE POLLUTED URBAN AIR DID DECREASE 

THE AMOUNT OF SOLAR R.ADIATION REACHING THE GROUND. H. FERGUSON OF THE METEO_ 

ROLOGICAL BRANCH. AND A NUMBER OF COLLEAGUES. USED A PL.YWOQO AND PLASTER 

MODEL TO ASSIST IN THE COMPUTATION OF DAILY CLEAR_SKY VALUES OF INSOLATION AT 

MARMOT CREEK. THE SLIDES SHOW.ED GRAPHICALLY THE SHADOW EFFECTS AT VARIO~S 

SOL:.AR AZIMUTHS AND ELEVATIONS. B.J. GARNIER AND A. OHMURA OF MCGILL. DESCRIBED 

THE DEVELOPMENT OF A COMPUTER PROGRAM TO CALCULATE THE TOPOGRAPHIC VARIA_ 

T�oNs OF THE DIRECT SOLAR BEAM FROM OBSERVATIONS TAKEN AT ONE SITE IN AN AREA. 

THE FINAL SESSION OF THE CONGRESS WAS A SYMPOSIUM ON THE ATMOSPHERIC BOUN_ 

DARY LAYER WITH PROF. CSANADY OF WA.TERLOO IN THE CHAIR. THE KEYNOTE SPEAKER. 

PROF • . K. HAGE. UNIVERSITY OF ALBERTA AND AN ASSOCIATE EDITOR OF AT M 0 S P HER E. 

NOTED THAT THE PAST TWENTY YEARS HAD BROUGHT MARKED ADVANCES IN GENERAL CIR_ 

CULATION MODELS AND NUMERICAL WEATHER PREDICTION. AND HAD SEEN THE START OF A 

UNIFIED THEORY OF THE SURFACE BOUNDARY LAYER. FURTHER PROGRESS IN THE MODELS 

WOULD REQUIRE THAT THE LARGE SCALE PROCESSES BE ALLOWED TO INFLUENCE THE 

SMALL SCALE ONES, WHICH, IN TURN. WOULD FEED HEAT AND ENERGY BACK UP INTO THE 

FORMER. TWO OF THE MAJOR PROBLEMS IN BOUNOARY LAYER THESE DAYS ARE THE GAP 

IN UNDERSTANDING OF ENERGY EXCHANGES BETWEEN SCALES, AND THE EVALUATION OF 

THE MESO AND MICRO_SCALES AS SOURCES AND SINKS OF ENERGY. IN ORDER TO GET 

CLOSE TO THESE PROBLEMS, THERE ARE SEVERAL Q:.JESTIONS THAT MUST 8E CONSIDERED: 

WHAT ARE THE TIME SCALES DF THE lMPORTANT PROCESSES. AND WHAT, ARE THEIR GEO_ 

GRAPHICAL AND SEASONAL TRENOS? WHAT PROCESSES CAN BE PARAMETERIZED. WHAT ARE 
• 

THE KEY PARAMETERS. AND HOW ACCURATELY MUST THEY 8E MEASURED? WHAT IS THE 
• 

TIME RATE OF DECAY OF EACH PROCESS _ THIS DETERMINES THE PREDICTA91LITY OF 

THE PROCESS. 

AT THE PRESENT TIME. ONE MUST MAKE ASSUMPTIONS. FOR THE FUTURE, HOWEVER. 

GARP (THE GLOBAL ATMOSPHERIC RESEARCH PROJECT) WILL SEEK THE ANSWERS TO MANY 

OF THESE QUESTIONS. 

PROF. HAGE WENT ON TO DISCUSS SOME OF THE IMPORTANT PROCESSES WITHIN THIS 

CONTENT. HE ESPECIALLY NOTED THE GREAT NEED ::)F EXPANDED 03SERVATJONAL PRO_ 

GRAMS IN ORDER TO MEET THE OB.JECTIVES OF GARP. IN THIS RESPECT. HE MENTIONED 

SEVERAL RESEARCH PROJECTS OR P ,RvGRAMS THAT ARE IN PROGRESS OR ADVANCED PLA~ 

NING. 

FOLLOWING PROF. HAGE, P.A. TAYLOR OF THE UNIVERSITY OF TORONTO DISCUSSED 

HIS MATHEMATICAL MODEL. OF THE EFFECTS ON FLOW OF AN ABRUPT CHANGE IN RO~GH_ 

NESS OF THE UNDERLYING SURFACE. R. M. HOLMES OF DEMR THEN SHOWED THE RES~LTS 

OF MEASURING THE COOLING EFFECT ALOFT OF A SMALL LAKE, USING A SPECIALLY 
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EQUIPPED LIGHT PLANE. THE EFFECT (OR LACK THEREOF) OR MINOR TERRAIN FEATURES 

ON PRECIPITATION DISTRIBUTION WAS THE SUBJECT OF THE PAPER BY R.B.B. DICKISON 

OF THE METEOROLOGICAL BRANCH, IN THE DISCUSSION OF ICE ACCRETION ON WIRES AND 

TOWERS BY G.A, MC KAY AND H,A, THOMPSON OF THE METEOROLOGICAL BRANCH, THE 

LATTER SHOWED A SLIDE WITH nlCYPLETHsn OF FREQUENCY OF OCCURRENCE OF FREEZ_ 

ING PRECIPITATION, J.A, MCCALLUM OF METEOROLOGICAL BRANCH PRESENTED BOTH 

HIS PAPER AND THAT OF JOHNSON AND "LARSEN WHICH PRECEDED IT ON THE PROGRAMS. 

BOTH PAPERS DEALT WITH THE SUFFIELD EXPERIMENTS ON DIFFUSION IN THE BOUNDARY 

LAYER USING VERY SMALL GLASS SPHERES. THE CHAIRMAN, G.T. CSANADY. COMPLETED 

THE SESSION WITH HIS PAPER ON THE DIFFUSION OF A LARGE CLOUD IN THE BOUNDARY 

LAVER. 

FORTY_NINE PAPERS !-lAD BEEN ACCEPTED FOR THE SCIENTIFIC SESSIONS. OF THESE. 

SIX WERE PRESENTED BY TITLE ONLY, FORTY_TWO WERE PRESENTED BY ONE OF THE AU_ 

THORS, AND ONE BY A STANO_IN. IN FIVE HALF DAYS, MUCH WAS ACCOMPLISHED, 

ANNUAL BUSINESS MEETING 

ON MONDAY EVENING. JUNE 3, MEMBERS RETURNED TO THE ENGINEERING SUI LDING FOR 

THE ANNUAL BUSINESS MEETING. IT WAS CALLED TO OROER AT 1930 BY THE PRESIDENT, 

PROF. A. W. BREWER. THE FIRST ORDER OF BUSINESS WAS THE PRESENTATION OF THE 

1967 PATTE.RSON MEDAL TO PROF. BALFOUR CURRIE OF THE UNIVERSITY OF SASKATCHEWAN 

AT SASKATOON. STANDING IN FOR J.R.H. NOBLE. DIRECTOR OF THE METEOROLOGICAL 

BRANCH, WHO WAS IN GENEVA, WAS D~ SMITH, REGIONAL METEOROLOGIST AT EDMONTON. 

FOLLOWING PROF. CURRIE'S REMARKS, THE MINUTES OF TH ,E FIRST ANNUAL BUSINESS 

MEETING. THE REPORTS OF COUNCIL, THE TREASURER, THE AUDITOR, THE NOMINATING COM_ 

MITTEE AND THE PRIZE COMMITTEE WERE ACCEPTED AS PRINTED WITH LITTLE COMMENT. 

THE CHAIRMAN CONGRATULATEO THE VARIOUS PRIZE WINNERS, AND ANNOUNCEO THE ESTAB_ 

LISHMENT OF THE ANDREW THOMSON AWARD FOR UNDERGRADUATE STUDENTS. RE'PRESEN_ 

TATIVES OF THE LOCAL CENTRES PRESENTED REPORTS. 

THE RE.PORT OF THE EDITOR AND THE PROPOSED PUBLICATION POLICY FOR ATMOSPH.ERE 

GENERATED '::O.'lSIDERABLE DISCUSSION. THERE WERE MANY GOMPLAINTS ABOUT THE DE_ 

LAYS IN PRINTING AND DISTRIBUTION. AND NON_RECEIPT OF ISSUES BV SOME ME'MBERS. 

THE PROPOSAL WAS ACCEPTED AS PRINTED EXCEPT FOR A MOTION THAT THE TRANSAC_ 

T�oNs AND BUSINESS OF THE SOCIETY BE REPORTED IN AN OFFICIAL PUBLICATION OF THE 

SOCIETV, OF COURSE, AT THE PRESENT, AT M 0 S P HER E 

TION. 

IS THE ONLY SUCH PUBLICA_ 

THERE WAS ALSO DISCUSSION ABOUT THE BUDGE~ PROPOSAL, AND THE MOTION RE_ 

GARD�NG AN INCREAS~ IN FEES FOR 1969 THAT CAME FROM COUNCIL. A MOTION FROM THE 

FLOOR INCREASED THE FEES TO $7.50 FOR MEMBERS, LEAVING THE ANNUAL MEMBERSHIP 

FEE FOR STUDENTS AT $1.00. 

SEVER,AL ANNOUNCEMENTS OF INTEREST WERE MADE. THE ONE ABOUT THE FORMATION 

OF" LOCAL CENTRES AT SASKATOON AND QUEBEC CITY WAS MET WITH ENTHUSIASM BV 

THOSE PRESENT. AN INVITATION TO JOIN THE ROYAL AND THE AME,RICAN METEOROLOGICAL 
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SOCIETIES AS A CO-SPONSOR OF A MEETING IN L.ONDON IN 1910 DEAI...ING WITH GARP WAS 

PRESENTED. AND IT WAS LEFT TO COUNCIl... TO CONSIDER THE QUESTION. 

FOl...1...0WING ADJOURNMENT AT 2140. A RECEPTION WAS HEI...D IN THE ENGINEERS! 1...0UNGE. 

GAR P WORKSHOP 

ON FRIDAY. JUNE 1. THE SOCIETY WAS CO_SPONSOR WITH THE METEOROI...OGICAI... BRANCIi 

AND THE SUB_COMMITTEE ON METEOROI...OGY AND ATMOSPHERIC SCIENCES (OF THE N.R.C. 

ASSOCIATE COMMITTEE ON GEOPHYSICS) OF THIS WORKSHOP. ITS PURPOSE WAS TO BRING 

TOGETHER SOME OF THE CANADIAN SCIENTISTS WHO WOUI...D BE PARTICIPATING IN GAR P 

IN ORDER TO GIVE PREl...l MINARY CONSIDERATION INTO WIiAT CANAD ..... S ROI...E SHOUI...D BE. 

AN HI STORICAL INTRODUCTION TO GAR F' WAS GIVEN BY F'ROF. R. W. STEWART (INSTI_ 

TUTE OF OCEANOGRAPHY, U,NIVERSITY OF BRITISH COLUMBIA) WHO IS VICE-CHAIRMAN OF 

THE JOINT ORGANIZING COMMITTEE FORMED BY W M 0 AND lUG G. DR. W. L. GODSON 

FOLLOWED WITH A DISCUSSION OF THE STATUS OF SOME OF THE TOOL.S _ INSTRUMENTS 

AND FACILITIES THAT WOULD BE REQUIRED IN THE F'ROGRAM. BRIEF BACKGROUND PAPERS 

ON VARIOUS RELEVANT SUBJECTS WERE PRESENTED By SEVERAL. OF THE PARTICIPANTS. 

IN THE NEXT STAGE, THE PARTICIPANTS DIVIDED THEMSEL.VES INTO F'ANELS _ BOUN_ 

DARY LAYER (UNDER R. w. STEWART) AND FREE ATMOSPHERE (UNDER W. L. GODSON) 

FOR FURTHER DISCUSSION. THEN THE TWO PANELS REJOINED TO SHARE RESULTS. 

THESE DISCUSSIONS SHOULD F'ROVIDE A GOOD POINT OF DEPARTURE FOR DETAILED 

PLANNING OF CANADAtS ROI...E IN GARP. 

__ 000 __ 

_CONTINUED FROM PAGE 16. POEM 

AM AN OLD FORECASTER LIVING IN THE CLOUD. 

GOT KICKED OFF THE T.V, MY VOICE IT WAS TOO LOUD. 

NOW I WI LI... NEVER BE THE SAME IN FOG OR 

OR HAIL OR RAIN. 

I AM A COMPLETE WASHOUT - I HAVE WATER ON THE BRAIN. 

THE HAILSTORMS IN ALBERTA, THEY REALLY ARE A BEAST. 

WE PACKAGE THEM UP WITHIN A CI...OUD AND SHIP THEM 

FARTHER EAST. 

RAINMAKER THATCHER THINKS IT IS O. K. 

HAILSTONES OR RAINDROPS, IT'S WATER ANYWAY, 

FARMERS THINK THEy ARE GOI...F BALL.S, BUT THEY SOON MEI...T AWAY. 

UF' HERE IN THE MOUNTAINS BY THE LITTLE CREEK, 

THE MARMOTS AND PORCUPINES SNEAK IN FOR A PEEK. 

NOTHING LIKE A BITE OFF A STEVENSON SCREEN, 

AND A THERMOGRAPH I...IKE YOU HAVE NEVER SEEN. 

THERE ARE THINGS METEOROLOGICAL 'H'AT AREN'T REALLY LOGICAL.. 
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ATMOSPHEf I:: VOLUME 6, 1968 

THE DIURNAL VARIATION OF WIND DIRECTION AT CALGARY 

ABSTRACT 

RICHMOND W. LONGLEY 

UNIVERSITY OF ALBERTA 

THE WINDS AT CALGARY AIRPORT SHOW A DIURNAL VARIATION. NIGHT WINDS TEND 

TO BE NORTHWEST, WITH AFTERNOON WIND!? FROM THE SOUTH"EAST. OTHER DATA SHOW 

THAT THIS VARIATION IS NOT ASSOCIATED WITH LOCAL TOPOGRAPHY, BUT SEEMS TO 

B E AN EFFECT OF THE ROCKY MOUNTAINS TO THE WEST. 

INTROOUCTION 

THE DIURNAL VARIATION OF THE WIND DIRECTION HAS BEEN A SUBJECT OF MUCH 

INTEREST AND STUDY. THE LAND_AND_SEA BREEZES PROVIDE AN EXAMPLE OF THE 

CHANGES THAT SOLAR RADIATION AND THE THERMAL PROPERTIES OF THE UNDERLYING 

SURFACE PRODUCE IN THE COURSE OF THE DAY. WINDS ALSO SHIFT IN VALLEYS ANO 

ALONG MOUNTAIN SLOPES B ECAUSE OF THE DIFFERENTIAL COOLING AND HEATING OF 

THE GROUND SURFACES AND THE RESULTANT GRAVITY AND BUOYANCY FORCES. THIS IS 

A REPORT ON OIURNAL VARIATIONS OF THE WIND DIRECTION AT CALGARY AIRPORT. THE 

SITUATION IS MORE COMPLEX THAN THOSE MENTIOf\lED, AND THE CAUSES ARE NOT IM_ 

MEDIATELY APPARENT. 

SOURCE AND ANALYSIS OF DATA 

1 
A PUBLICATION OF THE METEOROLOGICAL BRANCH GIVES THE WIND OATA FOR B 

CANADIAN AIRPORTS FOR 10 YEARS. 1954_1963, CLASSIFIED BY HOURS OF THE DAYS, BY 

MONTHS OF THE YEAR, BY DIRECTION TO EIGHT POINT~ OF THE COMPASS •. AND BY 

SPEEDS IN FOUR CLASSES, CALM. 1_9 MPH, 10_19 MPH, AND 2.0 MPH AND OVER. IN GIV_ 

ING WIND DIRECTION, THEY C .OMBINED NORTH_NORTHEAST WINDS WJTH NORTH, AND 

SIMILARL.Y AROUND THE COMPASS. THE CALGARY AIRPORT IS LOCATED ON A FLAT AREA 

ABOUT 4 MILES NORTHEAST OF THE CITY CENTRE (SEE FIG. 1). 

FIG. 2 PRESENTS EVIDENCE OF THE DIURNAL VARIATION OF WIND AT CALGARY. 

POLYGON (A) GIVES THE WIND ROSE FOR JANUARY FOR THE NIGHT HOURS. 00_06H MST, 

AND (B) GIVES THE SAME FOR THE AFTERNOON HOURS 12._18H. POLYGONS (C) AND (D) 

GIVE CORRESPONDING WIND ROSES FOR JULY. THE JANUARY DATA SHOW SOME EVIDENCE 

1. METEOROLOGICAL BRANCH, 1965. METEOROLOGICAL CONDITIONS AT CANADIAN AIR_ 

PORTS. TORONTO, DEPARTMENT OF TRANSPORT. 96P. 
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OF A OIUltNAL VARIATION, WITH THE FREQUENCY OF NORTHWEST WINDS DECREASING 

FROM NIGHT TO AFTERNOON AND THAT OF SOUTHEAST WINDS INCREASING DURING THE 

SAME PERIOD. THE JULY CURVES PRESENT A MUCH MORE MARKED CHANGE, THE FRE

QUENCY OF NORTHWEST WINDS DECREASED FROM lB PER CENT DURING THE NIGHT TO Il 

PER CENT DURING THE AFTERNOON. THE FREQUENCY OF ALL DIRECTIONS FROM NORTH 

TO SOUTHEAST, INCLUSIVE. INCREASED DURING THE SAME PERIOD aUT THE MOST 

MARKED INCREASE WAS FOR THE SOUTHEAST. 5 PER CENT TO 27 PER CENT. 

THE WIND DATA ARE GIVEN IN ANOTHER FORM IN FIG. 3. THE DIAGRAM SHOWS THE 

"NET" WIND FLOW BY HOURS OF THE DAY FOR THE SAME TWO MONTHS, JANUARY AND 

JULY. AS COMPUTED FROM THE SUMMARY OF WINOS. BECAUSE THE DATA WERE GROUPED 

INTO CLASSES. IT WAS NECESSARY TO ASSUME A MEAN VALUE FOR EACH CLASS. 

VALUES CHOSEN WERE: FOR 1_9 MPH, S MPH. 10-19 MPH. IS MPH. OVER 19 MPH, 25 MPH. 

IT IS RECOGNIZED THAT 15 MPH IS TOO HIGH FOR THE 10-19 IN.TERVAL. AND THAT 2S MPH 

IS TOO HIGH FOR THE nOVER ,19" CLASS EXCEPT WITH THE STRONG WINTER WEST WINOS 

THAT BLOW OVER THE DISTRICT. THE VALUES WERE USED BECAUSE THE RESULTS GAVE 

COMPARABLE FIGURES AND NO ASSUMPTIONS WOULD GIVE EXACT ANSWERS FROM THE 

DATA AVAILABLE, 

THE DIAGRAMS SHOW ONCE AGAIN THAT IN JULY THERE IS A MAJOR SHIFT BETWEEN 

NIGHT AND AFTERNOON. THE JANUARY SHIFT IS MUCH LESS THAN THE JULY. BUT NEVER

THELESS THERE IS EVIDENCE THAT THE AFTERNOON WINDS TEND TO BE LESS STRONG 

WESTERLY THAN DURING THE REST OF THE DAY, 

FIG. 4 PRESENTS THE WIND ROSES FOR THE SAME FOUR PE:RIODS AS FIG. 3, EX

CEPT THAT THE WINDS 1-9 MPH ONLY ARE CONSIDERED. THE DIFFERENCES BETWE:EN 

FIGS. 2 AND 4 ARE NOT GREAT. THIS IS SURPRISING. FOR ONE USUALLY EXPECTS THAT 

THE DIURNAL VARIATION OF WINO SHOWS MOST CLEARLY WITH LIGHT WINDS WHEN THE 

FORCES WHICH LEAD TO THE SYNOPTIC FLOW ARE SLIGHT. 

THE DIURNAL VARIATION OF THE WIND DIRECTION CAN BE ILl.USTRATED IN A NUMBER 

OF WAYS. YET NO ONE METHOD CAN BRING OUT AL.L. THE DETAIL. BECAUSE OF THE MANY 

VARIABLES INVOLVED. FIG. 5 PRESENTS TH"E VARIATION IN FREQUENCY DURING THE 

DAY FOR APRIL. WINDS FOR SIX DIRECTIONS. THE DIRECTIONS NORTH AND WEST WE:RE 

OMITTEO BECAUSE THE VARIATIONS WERE IRREGULAR AND PROBABL.Y NOT SIGNIFICANT. 

THE PL.OTTED VALUES GIVE THE RUNNING l-HOUR MEAN FREQUENCY. PLOTTED ON THE 

MIDDLE HOUR. NORTHWEST AND SOUTHWEST WINDS PEAK DURING THE NIGHT, AND FAL.L. 

TO A MINIMUM DURING THE AFTERNOON. THE FREQUE;NCY OF SOUTH WINDS IS HIGH DUR

ING THE NIGHT. RISES TO A MAXIMUM IN THE MORNING HOURS, AND IS AT A MINIMUM 

DURING THE LATE AFTERNOON AND EVENING. 

THE OTHER THREE CURVES ARE SIMILAR. FREQUENCIES ARE RELATIVEL.Y L.OW DUR_ 

ING THE NIGHT. AND START TO RISE DURING THE MORNING. THE CURVE FOR SOUTHEAST 

WINDS REACHES A MAXIMUM IN THE EARL.Y AFTERNOON, THE OTHER TWO CURVES IN THE 

LATE AFTERNOON. CURVES FOR THE OTHER MONTHS VARY SOMEWHAT, BUT THE GENERAL. 

TRENDS ARE SIMILAR TO THOSE SHOWN IN FIG, -5. 

FIGS. 6 TO 9 PRESENT INFORMATION ABOUT FOUR DIRECTIONS IN ANOTHER FORM, 

THESE GIVE THE FREQUENCY OF THE WIND DIRECTIONS FOR LIGHT WINOS FOR EVERY 
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MONTH AND EVERY HOUR, FIG. 6, NORTHWEST. FIG. 7. SOUTHWEST. !"IG. 8, SOUTH. 

AND FIG. 9, SOUTHEAST. ISOLINES ARE DRAWN BASE:D UPON 3_HOUR RUNNING MEANS 

IN ORDER TO SMOOTH SOMEWHAT THE IRREGULARITIES. 

FIG. 6 FOR NORTHWEST WINDS SHOWS THAT A MINI MUM FREQJENCY OF LESS THAN 

10 PER CENT IS FOUNCl DURING THE AFTERNOON HOURS FOR ALL MONTHS. THE NIGHT

TIME MAXIMUM IS HIGHEST DURING THE SUMMER MONTHS OF JUNE. JULY AND AUGUST. 

FROM THE WINTER MONTHS, THE MAXI MUM FREQUENCY L.IES BETWEEN 20 TO 2S PER 

CENT. 

THE VARIATION FROM MAXIMUM TO MINIMUM FREQUENCY FOR SOUTHWEST WINDS 

(FIG. 7) IS SLIGHT. APPROXIMATELY 10 PER CENT. AND VALUES ARE IRREGULAR. THE 

TIME OF MAXIMUM FREQUENCY IS APPROXIMATELY 6 HOURS AFTER SUNRISE. THE DI_ 

URNAL. VARIATION OF FREQUENCY OF LIGHT SOUTH WINDS (FIG. 8) IS SLIGHT DURING 

THE WINTER. DURING THE OTHER MONTHS. A MAXIMUM FREQUENCY OCCURS DURING 

THE MORNING. BEING MOST MARKE:D IN SPRING AND FALL. THE: MINIMUM OF APPR·jXI_ 

MATELY 10 PER CE:NT IS FOUND DURIN;; THE AFTERNOONS OF THE SUMMER MONTHS. 

FIG. 9 FOR SOUTHEAST WINDS, IS ALMOST THE REVERSE OF FIG. 6. A MINIMUM OF 

APPROXIMATE:LY 10 PE:R CENT IS FOUND O.JRIN:3 THE LATE NIGHT HOURS. AND A MAXI_ 

MUM D:.JRING THE AFTERNOON. THE MAXIMUM IS L.OW FOR "'lAY BUT IN GENERAL THE 

FREQ'JENCY REACHED 25 PER CENT. 

IN SUMMARY. THE ANALYSIS DOES LITTLE MORE THAN TO EMPHASIZE "tHE CONCLU_ 

SIONS aASE:O UPO:-.l FIGS. 2, 3. AND .4. THE FREQUENCY OF NORTHWEST WINDS DROPS, 

AND OF SO!.lTHEAST WINDS RISES FROM LATE IN THE NIGHT 'TlLL THE AFTERNOON. THE 

LAST A:-/ALYSIS DOO:;;S BRING O'JT A TENDENCY OF SOUTHWEST WINDS AND SOUTH WINDS 

TO 3LOW MORE FREQiJENTLY DURING THE MORNIN:3. 

WIN 0 S 10 MPH AN 0 OV E R 

THE FORCES WHICH PRODUCE: LIGHT WINDS TEND TO BE MINOR IN NATURE. AND 

ASSOCIAT£D WITH THE TOPOGRAPHY AND LOCAL CONDITIONS. IT IS GENERALLY CON

SIDERED THAT STRONGER WINDS ARE GOVERNED BY THE SYNOPTIC SCALE PRESSURE 

GRADIENT FORCES. AND TEND TO FOLLOW THE ISOBARS OF THE FREE: ATMOSPHERE MORE 

CLOSELY THAN LIGHT WINDS. eECAUSE THE MOVEMENTS Or LOWS AND HIGHS IN THE; 

REGION OF WESTERLIES ARE NOT RELATED TO THJ;; TIME OF D"':Y, IT WOULD SEEM PRO_ 

eA9LE THAT THE DIURNAL VARIATION OF THESE STRONGER WINDS WOULD BE MINOR OR 

LACKING. 
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TABLE 1 FREQ'JENCY OF WINDS OVER 9 MPH, CALGARY, 1954-1963, SEPTEMBER. 

GROUPED BY 3_HR PERIODS 

i-------:-----r-----1------1---- -r ------r-----r-----r---- --1------ ---, 
I HOURS I NINE IE: SE I S I sw I W I NW I NO. OF I 
I I I I I I I 1 I I HO:.JRS I 
I I I 1 I I I I r----- - -.-----t- ------r------l..----~--- ---+------.1..------I------1---__ -.J 
I I I I I I 1 I I ! 
I I I 1 I 1 I 1 I I 

1 00_03 I 10 : 1 Z : 2 7 : B 1 6 : 20 : 452 331 : 
I I I I 1 I I I I 

I I 1 I I I ~ I 
I 7 I I 3 3 I 7 1 10 I 19 1 50 :3aS t 
I I I I t J I I 
I I J I I I I I 
I I 1 I I I I I 
I 10 I 1 4 t 7 I 9 I 18 I 50 2.95 I 
I I 1 I I I I I 
I 1 J I I I I I 
I I I I I I 
I I J 1 I 1 I I I I 
t 13 I 3 I 3 I 12~ I 12~ I '] I 20 I 29 461l: 

03_06 

06_09 

09_12 

I I 1 I I I I' I 
I I 1 1 I I I I I 
I 12-15 I 13 1 2 I 5 I 26 12 I 6 I 16 I 20 5Z8 I 
I :: I 1 I: I 
: I I I I I I I I 
I 15_18 13 I 4 I 8 I 27 10 J 5 I 18 I 15 I 629 I 
I 1 I I I I I I 
I I 1 I I I I I 
I I I: I I 1 : 
I 18-21 9 1 4 : 13 1?4 5 I 4 21: 20 : 527 I 
: I I J I I I I 

I I I I I I I 
I I 1 J I I I I I I 21_00 I 9 I I 6 I 11 I 9 I 6 26 I 32 I 389 ! 

_L--------l----l-----l-----L----j------L-----------L--___ 1 _________ .J 
TABLE 1 SHOWS THAT AT CALGARY THERE IS A DIURNAL RHYTHM WITH STRON:; 

(79 MPH) WINDS. THE TABLE GIVES THE PERCENTAGE FREQUENCIES BY 3-HOUR PERI

ODS, FOR THE MONTH OF SEPTE MBER, THE GROUPING BEING D;:)NE BECAUSE THE NUM

BER OF OBSERVATIONS WAS SMALL. 

ACCORDING TO THE DATA IN THE TA9LE, THE FREQUENCIES DO NOT VARY DURING 

THE DAY FOR NORTHEAST AND S;:)UTHWEST WINDS. FOR THE DIRECTIONS OF N;:)!'iTH, 

SOUTH, AND- WEST THE VARIATIO,~ IS PRESENT BUT SLIGHT. IN GEI.JERALLY PARALLEL

ING THAT SEEN IN FIG. 5, FOR EAST, SOUTHEAST AND NORTHWEST, THE VARIATION IS 

EVEN GREATER THAN FOR LIGHT WINDS. STRONG EAST WINDS ARE ALMOST UNKNOWN 

BEFORE NOON, BUT THE FREQUENCY REACHES 13 PER CENT DURING THE EVENING. SIMIL

ARLY. THE FREOUENCY OF S;:)UTHEAST WINDS IS UNDER 5 PER CENT AT NIGHT. AND OVER 

Z5 PER CENT CURING THE AFTERNOON. NORTHWEST WINDS SHOW THE OPPOSITE RHYTHM. 

DATA FOR THE OTHER MONTHS SHOW THAT A SIMILAR VARIATION OCCURS D:.JRING 

THE SPRING AND SUMMER BU-T IS ALMOST NON-EXISTENT DURING THE WINTER MONTHS, 

THIS EFFECT IS NOT Ll MITED TO THE SURFACE WINDS. NORMAN THYER
' 

HAS COM_ 

PARED THE WINDS AT 5 AM AND 5 PM FOR CALGARY FOR A SHORT PERIOD, HE FOUND 

1. THYER. N. 1966, UNPUBLISHED NOTE. 
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THAT AT 4000 AND 5000 FT THE SAME VARIATION IS FOUND. AT 6000 AND 7000 FT THE: 

VECTOR DIFFE"RENCE BETWEEN MORNING AND AFTERNOON WAS APPROXIMATELY ALONG 

A NORTH-SOUTH LINE. EVEN AT 6000_10,000 FT THERE WAS SIGNIFICANT DIFFERENCE, 

WITH THE VECTOR DIFFERENCE NOW EAST OF NORTH. THE ANALYSIS COVERED A SHORT 

PERIOD ONLY. AND SO CANNOT BE CONSIDERED CONCLUSIVE, BUT IT DOES ADD FURTHER 

EVIDENCE TO THE INFORMATION OBTAI'NED FROM SURFACE WI NDS. 

DISCUSSION 

IN A SEARCH FOR A CAUSE. ONE FIRST EXAMINES THE TOPOGRAPHY IN THE VICINITY 

OF THE OBSERVING SITE. THIS IS SHOWN IN FIG. 1. THE AIRPORT IS ON RELATIVELY 

LEVEL LAND 4 MILES NORTHEAST OF THE CITY CENTRE, AT AN ALTITUOE OF 3540 FT. 

THREE HILLS IN THE WESTERN PART OF THE CITY, NOSE HILL. BROADCAST HILL, AND 

A THIRD HILL SOUTH OF THE ELBOW, RISE TO APPROXIMATE:LY 4000 FT. FISH CREEK ON 

THE SOUTHERN EDGE OF THE CITY, ELBOW RIVER SOUTH OF BROADCAST HILL, BOW 

RIVER BETWEEN BROADCAST AND NOSE, AND 'NOSE CREEK EAST OF NOSE HILL. HAVE 

CUT VALLEYS INTO THE LANDSCAPE. THESE JOIN WITHIN THE: CITY LIMITS TO FLOW 

SOUTHEASTWARD AS THE BOW RIVER. THE NOSE CREEK VALLEY IS THE SHALLOWEST. 

AND THE ONLY ONE NEAR THE AIRPORT. EVEN SO, IT IS ONE MILE WEST AND SHOULD 

HAVE LITTLE EFFECT ON THE WINDS. 

ONE CAN POSTULATE FROM FIG. 1 THAT THE VALL.EY OF THE BOW RIVER WOULD IN_ 

FLUENCE THE WINDS AT THE UNIVERSITY OF CALGARY IN THE NORTHWEST SECTION OF 

THE CITY. IT IS DIFFICULT TO CONCEIVE OF THE LOCAL TOPOGRAPHY CAUSING THE 

DIURNAL VARIATIONS AT THE AIRPORT NOTED IN THE PRECEDING SECTIONS. THE LINE 

OF MAXIMUM VARIATION IS APPROXIMATEL.Y "PARALLEL TO THE CONTOURS AL.ONG NOSE 

HIL.L. TO THE WEST AND THEREFORE PERPENDICUL"o.R TO ANY KATABATIC FLOW AL.ONG 

THE SLOPE. 

FARTHER AFIELD. ONE FINDS THE FRONT RANGE OF THE ROCKY MOUNTAINS ABOUT 

SO MILES WEST OF CALGARY WITH AN ORIENTATION SLIGHTLY NORTH OF NORTHWEST. 

THUS, THE NORTHWEST-BY-NORTH-TO-SOUTHEAST-BY_SOUTH LINE ALONG WHICH THE: 

MAJOR DIURNAL VARIATION IS FOUND IS APPROXIMATELY PARALLEL TO THE ROCt<:IES. 

IT IS HIGHLY PROBABLE THAT THE MOUNTAINS ARE'A MAJOR CAUSE FOR THE PECULIARI_ 

TIES OF THE CALGARY WINDS. BUT THE REL"o.TIONSHIP MUST BE COMPLEX. 

SOME INFORMATION FROM LETHBRIDGE. PENHOLD AND ROCKY MOUNTAIN HOUSE SHOW 

THAT HERE ALSO THERE ARE VARIATIONS IN THE FREQUENCIES OF WIND DIRECTION, BUT 

THE TOPOGRAPHY AT THESE PL"o.CES IS MORE COMPLEX THAN AT CALGARY. FURTHER 

AWAY FROM THE FOOTHILLS. CORONATION DOES NOT SH"OW A SIMILAR RHYTHM. THE 

AVAILABLE DATA 00 NOT PERMIT THE CAREFUL. STUDY FOR THESE STATIONS THAT WAS 

POSSIBLE FOR THE CALGARY WINDS. 

ONE POSSIBLE EXPLANATION LIES IN THE DIURNAL VARIATION OF PRESSURE. MEAN 

VALUES OF JUNE STATION PRESSURE AT BANFF AND CALGARY AT THE SYNOPTIC HOURS 

ARE GIVEN IN TABLE Z. 



TABLE 2 - MEAN VALUES OF THE JUNE STATION PRESSURE FOR THE SYNOPTIC HOURS 

BANFF (1948_1966) AND CALGARY (1941-1966) 

r I I , 
I , I 
I , r 
I BANFF I CALGARY r 

I t 
I I I 

~ t I 
r 

I I I 
I I t 

r t 
05 MsT 857.8 I 890.5 I 

1 I 
1 I 
I I 

11 MST 856.9 I 890.4 I 
I I 

I I 
I 

17 MST 856.3 I BB9.5 t 
I I 
I I 
I I 

Z3 MST B57.4 I 890.4 I 
I I I I I 

.1 __ --1. I I 
---J 

AT BOTH BANFF AND CALGARY THE MINIMUM PRESSURE FOR SYNOPTIC HOURS 15 

FOUND AT 17 H MST. THE CALGARY VALUES ARE ABOUT 0.3 MB HIGHER THAN GIVEN BY 

CUDBIRD
2

FOR THE PERIOD 1953-1962. BUT THE TREND IS SIMIL.AR, CUDBIRD FOUND A 

MAXIMUM PRESSURE AT DB H. MST. FOLLOWED BY A SLOW DROP UNTIL 16 H. MST. AND 

THEN A RAPID RISE BETWEEN 18 HAND ZZ H, CHANGES BETWEEN 22 H AND OS HARE 

MINOR. 

THE VALUES IN TABLE 2. SHOW THAT THE DOUSLE AMPLITUDE OF THE PRESSURE 

WAVE; AT BANFF IS 0.5 MB GREATER THAN AT CALGARY. THIS WOULD RESULT IN A 

DII,JRNAL VARIATION IN THE PRESSURE GRADIENT. IF THE SANFF WAVE WERE FOUND 

IN THE MOUNTAINS 45 MI. SOUTHWEST OF CALGARY. THIS WOULD RESULT IN A NIGHT_ 

TIME WIND FROM THE NORTHWEST OF APPROXIMATELY 5 MPS, (12 MPH) ABOVE THE 

AFTERNOON WINO. THIS DIURNAL \u\RIATION OF THE PRESSURE GRADIENT MAY BE THE 

CAUSE OF THE WIND REVERSAL AT CALGARY. THE SOUTHWEST FLOW IN THE MORNING 

MAY RESULT FROM THE DECREASE OF THIS PRESSURE DIFFERENCE AND THEREFORE THE 

FLOWING OUTWARD OF THE SURPLUS AIR THAT ACCUMUL.ATED.OVER THE MOUNTAINS 

DURING THE DAY. MORE WORK IS NECESSARY TO CHECK THIS HYPOTHESIS. 

2. CUDBIRD. B,S.V •• DIURNAL AVERAGES OF WIND ATMOSPHERIC PRESSURE. AND TEM

PERATURE AT SELECTED CANADIAN STATIONS. 1964. TOR9NTO PEPARTMENT OF TRANS_ 

PORT. METEOROLOGICAL BRANCH. CIR. 4114, CLIM, 33,44P. 
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THERE ARE AT I...EAST THREE PHENOMENA FOR WHICH AN EXPI...ANATION MUST BE: 

SOUGHT. THE FIRST IS THE CAUSE FOR THE GREATEST EFFE:CT OF THE DIURNAl... 

VARIATION TO BE FOUND AI...ONG A I...INE CI...OSEI...Y PARAI...I...EI... TO THE AXIS OF THE: MOUN

TAIN. SECOND. WHY DOES THE DIURNAl... VARIATION PERSIST IN THE FREE: ATMOSPHE:REo 

STII...I... BE:ING APPARENT AT 10.0001 THIRD. A FINAl... EXPI...ANATION MUST INCORPORATE IN 

IT A REASON FOR THE SI...IGHT INCREASE IN THE: FREQUENCY OF I...IGHT' WINDS FROM THE 

SOUTHWEST AND SOUTH IN THE MORNING HOURS. 

CONCI...USION 

THE PAPER RE:PORTS ON DIURNAl... VARIATIONS OF WIND FOUND AT THE CAI...GARY 

AIRPORT. THE EFFE:CT CAN BE: NOTED WITH STRONG WINDS AND LIGHT WINDS, IN 

WINTE:R AND IN SUMMER. AT THE: SURFACE: AND IN THE FREE ATMOSPHERE. IT DOES 

NOT APPEAR THAT THE: CAUSE FOR THE:SE VARIATIONS CAN BE: FOUND IN THE 1...0CAI...· 

TOP03RAPHY. BUT THE AUTHOR HAS FAII...ED TO FINO ANY ANSWER WHICH SATISFIES 

HIM. 

NOTE: 

I DON'T FEEl... THAT THE:RE IS A VERY GREAT MYSTERY AT NIGHT. THE AIR DRAINS 

DOWN THE: EASTE:RN SI...OPES AND SWEEPS OUT OVER THE AI...BERTA PRAIRIES. THE 

TRAJECTORIES ARE 1...0NG ENOUGH FOR THE CORIOI...IS FORCE TO BECOME IMPORTANT. 

AND THE: WIND BLOWS FROM THE NORTHWEST. PARAI...I...E:L TO THE ROCKIES. 

THE DAY-TIME CASE IS MORE COMPLEX. THE WIND BI...OWS UP THE SI...OPE:. BUT IN 

THIS CASE, THE PRAIRIE IS UPSTREAM OF THE: SOURCE OF MOTION SO THE SAME ARGU_ 

ME:NT DOESN'T NECESSARII...Y APPI...Y. 

THERE ARE MANY SI MII...ARITIES TO THE SEA AND I...AND BREE:ZE: BEHAVIOUR. 

R.E. MUNN 
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Fig. 1 Topography .of Calgary 
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Fig 2 Wind roses for Calgary, all speeds 
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F1g. 3 Net wind flow at Calgary by hours of the day January - July ---~ 
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INTER ALIA - CONTINUED FROM PAGE 15 

PROPOSED IAMAP MEETINGS FOR 1968 

INTERNATIONAL. SYMPOSIUM ON NUMERICAL. WEATHER PREDICTION _ TOKYO, LATE 

1968. 

CO-SPONSORED BY WMO AND IAMAP. 

CONTACTI DR. E. KNIGHTING 

METEOROLOGICAL. OFFICE 

1...0NDON ROAD 

BRACKNEL.L. 

BERKSHIRE. ENGLAND 

SYMPOSIUM ON NOCTIL.UCENT CL.OUDS. PLACE AND DATES UNCERTAIN, AND EVEN 

YEAR COUL.D BE CHANGED. 

CONTACT. MR. G. KRONEBACH 

W. M.O. SECRETARIAT 

WORL.D METEOROL.OGICAL. ORGANIZATION 

CASE P09TAL.E NO. 

CH_I2.11 GENEVA 2.0 

SWITZERLAND 

7TH INTERNATIONAL. CONFERENCE ON CONDENSATION AND ICE NUCL.EI 

A MEETING UNDER THE ABOVE TITLE, SPONSORED BY IAMAP THROUGH ITS COM_ 

MISSION ON CL.OUD PHYSICS. WIL.L. TAKE PLACE 17_2.0 SEPTEMBER. 1969. IN PRAGUE AND 

2.2_'24 SEPTEMBER, 1969. IN VIENNA. HOSTS WIL.L. BE THE CZECHOSLOVAK AND AUSTRIAN 

ACADEMIES OF SCIENCE. 

PRINCIPAL TOPICS TO BE DISCUSSED INCLUDE, 

I. PHYSICS. PHYSICAL. CHEMISTRY AND PHOTO_CHEMISTRY OF AEROSOL.S. PARTICU_ 

LARLY WITH RESPECT TO NUCL.EATION. 

2. THE METHODOLOGY OF MEASUREMENT.OF CONDENSATION AND ICE NUCL.EI. 

3. CONDENSATION AND ICE NUCLEI IN CL.OUD FORMATION. 

CONTRIBUTORS AND PARTICIPANTS SHOULD COMMUNICATE WITH THE TWO 

ORGANIZERS BEFORE MARCH. 1969. THEIR NAMES AND ADDRESSES ARE _ 

DR. J. PODZIMEK 

INSTITUTE FOR PHYSICS OF THE ATMOSPHERE 

CSAV, BOCMI II, PRAHA-SPORIL.OV. CZECHOSLOVAKIA 
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PROFESSOR DR. O. PREINING 

1ST PHYSICS INSTITUTE OF THE UNIVERSITY OF VIENNA 

STRUDLHOFGASSE 4, A_I090 

VIENNA, AUSTRIA 

CANADIAN METEOROLOGICAL SOCIE,TY PRIZES, 1967_68 

AT THE SECOND ANNUAL GENERAL MEETING OF THE C. M. S., ANNOUNCEMENT OF THE 

FOLLOWING PRIZES WAS MADE BY PROF. A.W. BREWER: 

1. THE PRESIDENT'S PRIZE WAS AWARDED TO OR. ANDRE ROBERT, OF THE CENTRAL 

ANALYSIS OFFICE, D.O.T. t FOR HIS PAPER _ nAN INTEGRATION OF THE PRIMI_ 

TIVE METEOROLOGICAL EQ;JATJONS IN TERMS OF SPHERICAL HARMONlcsn. THE' 

PAPER WAS PUBLISHED IN 1967 IN THE PROCEEDINGS OF AN INTERNATIONAL SYM_ 

POSIUM HELD IN MOSCOW. 

2. THE PRIZE IN APPLIED METEOROLOGY WAS AWAROED TO OR. A. DAVENPORT OF THE 

UNIVERSITY OF WEST .ERN ONTARIO FOR TWO PAPERS: 

(A) "INSTRUMENTATION AND MEASUREMENT OF WIND ,SPEED SPECTRA IN A CITY". 

IN PROCEEDINGS, FIRST CANADIAN CONFERENCE ON MICROMETEOROLOGY. PP. 

361_·~68. AND 

(8) "THE DEPENDENCE OF WIND LOADS ON METEOROLOGICAL PARAMETERS", PRE_ 

PRINT FOR THE INTERNATIONAL RESEARCH SEMINAR ON WIND EFFECTS ON 

BUILDINGS AND STRUCTURES (OTTAWA, 1967). 

3, THE DR • . ANDREW THOMSON UNDERGRADUATE STUDENT PRIZE WAS WON BY 

S. CLODMAN FOR A CIRCULAR OF THE METEOROLOGICAL BRANCH (TEe_640) TITLED 

_ nA PILOT STUDY OF CLIMATOLOGICAL RAINFA~L PATTERN AROUND MALTON, 

ONTARIOn. 

4. A SPECIAL GRADUATE STUDENT PRIZE WAS AWARDEO THIS YEAR TO S. WORONKO 

FOR HIS M. SC. THESIS AT MC GILL UNIVERSITY _ "CALCULATIONS OF THE INFRA_ 

RED HEATING ROLE IN THE ATMOSPHERE". 
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