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TWO WARM FRONTAL PASSAGES AT OTTAWA, CANADA

R,E. MUNHN
METEOROLOGICAL SERVICE OF CANADA

INTRODUCTION ’

OBSERVATIONS FROM A 200.-FT TOWER N OTTAWA, CANADA, PROVIDE AN OPPORTUN-—
I'TY TO EXAMINE THE FINE-SCALE STRUCTURE OF WARM FRONTAL PASSAGES, TWO RE-~
CENT CASES (NOVEMBER 12—13, 1984 AND DECEMBER 17, 1964} ARE TYPICAL AND WILL BE
OF INTEREST TO THE SHORT-RANGE WEATHER FORECASTER. IN ADDITION, THE VECTOR
YERTICAL WIND SHEAR THAT DEVELOPED BRIEFLY MAY BE OF IMPORTANCE TO THE
AVIATION INDUSTRY,

SOURCES OF DATA

A 200—-FT METEOROLOGICAL TOWER 15 LOCATED AT THE CENTRAL EXPERIMENTAL
FARM, OTTAWA (FIG. 1). THE SITE HAS A RELATIVELY OPEN LOCAL EXPOSURE,AL-—
THOUGH THE EXPERIMENTAL FARM ITSELF IS PARTIALLY SURROUNDED BY BUILT —UP
RESIDENTIAL AREAS, WINOS ARE MEASURED AND RECORDED CONTINUOUSLY WITH
BENDIX AEROVANES AT THE 20— AND 200-FT LEVELS. HONEYWELL MATCHED RESISTANCE
BULES HOUSED IN BECKMAN_WHITLEY VENTILATED RADIATION SHIELDS ARE POSITIONED
AT THE 20— AND 19%—FT LEVELS, THE RECORDER OUTPUT IS 20-FT TEMPERATURE
(SCALED TO THE NEAREST WHOLE DEGREE F) AND TEMPERATURE DIFFERENCE BETWEEN
196 AND 20 FT (SCALED TO THE NEAREST TENTH OF A DEGREE}, THE SYSTEM WAS PUR-
CHASEDR AND IS OPERATED BY THE OCCUPATIONAL HEALTH DIVISION, DEPARTMENT OF
NATIONAL HEALTH AND WELFARE, IN CONNECTION WITH ITS AIR POLLUTION RESEARCH
FPROGRAM,

REGULAR HOURLY SURFACE WEATHER OBSERVATIONS ARE MADE AT THE OTTAWA
UPLANDS AIRFPORT, ABEOUT FOUR AND ONE—~HALF MILES TO THE SOUTH.SOUTHEAST OF
THE TOWER (FIG. 1). THE RCAF ROGKCLIFFE AIR STATION NO LONGER RECORDED WEA~
THER CONDITIONS AT THE TIMES IN QUESTION, HOWEVER, MEASUREMENTS FROM ;I'HE
NORTHEAST PART OF THE CITY WERE AVAILABLE FROM THE DIVISION OF BUILDING RE—
SEARCH, NATIONAL RESEARCH COUNCIL {INDICATED BY NRC IN FIG, 1). THESE INCLU-
DED TEMPERATURE FROM A THERMOCOUPLE IN A STEVENSON SCREEN AND WIND FROM
A STEP ANEMOGRAPH CONNECTED TO CUPS ON THE ROOF OF THE BUILDING RESEARCH
CENTRE .

LOCAL TOPOGRAPHY

THE LANDP SLOPES GENTLY DOWN TOWARDS THE OTTAWA RIVER., A FEW HEIGHT CON-—
TOURS ABOVE MSL ARE INCLUDED IN FlG, l[. AND T CAN BE SEEN THAT THERE IS5 A
DROP OF ONLY ABOUT 200 FT BETWEEN UPLANDS AIRPORT AND THE RIVER. NEVERTHE-—

HOTTAWA INTERNATIONAL AIRPORT
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FIGURE 2. SURFACE SYNOPTIC WEATHER MAP, 0600GMT, NOV, 13, 1964.
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LESS, IT 1S GENERALLY RECOGNIZED BY FORECASTERS THAT COLD AIR HAS A TEN ~
DENCY TO BE "TRAFPPED"™ IN THE OTTAWA RIVER VALLEY.

RESULTS

SOME UPLANDS AIRFORT WEATHER OBSERVATIONS ARE GIVEN IN TABLE 1, WHILE
THE RELEVANT SURFACE SYNCPTIC WEATHER MAFS ARE SHOWN IN FIGS, 2 AND B.IN
BCTH INSTANCES THE WARM FRONTAL PASSAGES WERE RELATIVELY SHARP, ALTHOUGH
THERE WAS NOT MUCH PRECIFITATION, THERE WAS A 20-.DEGREE RI!SE OF TEMPERA-
TURE AT THE AJRPORT BETWEEN 2300 EST AND MIDNIGHT ON NOVEMBER 12 WITH A
WINDSHIFT FROM EAST-SOUTHEAST TO SOUTHWEST. ON DECEMBER 17 THE TEMFPERA-
TURE RISE WAS NOT QUITE SQ SPECTACULAR BUT NEVERTHELESS THERE WAS A 17—
DEGREE INCREASE IN TWO HOURS, THERMQGRAPH AND WIND RECORDS WERE NOT AVAIL-~
ABLE TO ESTABLISH THE PRECISE TIMES OF FRONTAL PASSAGE,

TABLE 1: HOURLY OBSERVATIONS FROM OTTAWA UPLANDS AIRPORT -
NOVEMBER 12-.13, 1964 AND DECEMBER 17, 1964 NEAR TIMES
OF WARM FRONTAL PASSAGES

NOVEMEBER 12 2200 EST —~XM50 (D 2RW—F 43 41 # 09
2300 EST 20 50 (D 3F 41 40 = % 10

NOVEMBER 13 0001 EST 50(D 5H 61 49 & 1B
0100 EST os 59 49 4 18
0200 EST o 10 58 47 £ 17

DECEMEER 17 0700 EST M38 & 10 20 15 % 08
0800 EST M26 {100 § 55——H 28 22 ¢ 10
0900 EST mM26 D100 @ 105P — 37 26 } 18
1000 EST M2z @140 @ 10 38 27 & 18
1100 EST 16 M20 7R~ 38 32 18

THE METEOROLOGICAL TOWER DATA HAVE BEEN AVERAGED OVER SUCCESSIVE NON-—
COVERLAPPRING 5—-MIN, INTERVALS AND ARE PLOTTED IN FIGS, 4 anp 5. WIND DIREC.-
TIONS FOR ONLY EVERY OTHER DATA INTERVAL ARE INCLUDED,

IN THE NOVEMBER 12 CASE, THE WIND SHIFT AT THE 200—FT LEVEL OCCURRED AT
2330 EST, HOWEVER, THE FULL TEMPERATURE RISE INTO THE LOWER SIXTIES DID NOT
COME UNTIL 2100 EST WHEN THERE WAS A SUBSTANTIAL INCREASE IN WIND SPEED. AT
THE 20~.FT LEVEL, THE WIND SHIFT AND TEMFERATURE RISE OCCURRED ABOUT 0100 EST.
A TEMPERATURE INVERSION OF MCQRE THAN 10F DEGREE EXISTED BETWEEN 0050 AND
0105 EST.,

A STRONG VERTICAL VECTOR WIND SHEAR WAS OBSERVED BETWEEN 2325 AND 0100

EST, THE EXTREME VALUE OCCURRED AT 2335 EST WHEN THE WINDS AT 20 AND 200 FT
WERE NORTH 6 AND SQUTH—-SOUTHWEST 14 MPH, RESPECTIVELY.

-~ CONTINUED ON 153
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ATMOSPHERE ’ VOLUME &, 1968

WATER BALANCE OF EXTRATROPICAL CYCLONES

REVIEW PAPER PRESENTED OCTOBER 5, 1967
AT THE XIVTH IUGG GEMNERAL ASSEMBLY

LUCERNE, SWITZERLAND

MAURICE B. DANARD

THE WATER BUDGET EQUATION FOR A VOLUME ENCLOSING AN AREA OF PRECIPITATION
MAY BE WRITTEN

_g_T_(W+ LY+ R = Fw +FL+ Fx + E )

wHERE W AND L REFER TO THE WATER VAPOR AND LIQUID WATER CONTENTS, R anD E
ARE THE RATES OF FPRECIFITATION AMD EVAPORATION FROM THE UNDERLYING SURFACE,
Fw AND FL ARE THE NET HORIZONTAL INFLUXES OF WATER VAPOR AND LIQUID WATER,
AND FP iS THE NET INFLUX OF WATER SUBSTANCE THROUGH THE TOP.

NOW 1F (1) IS AVERAGED OVER THE ENTIRE ATMOSFHERE AND OVER A LONG PERIOD
OF TIME, WE HAVE APPROX!MATELY

R E 2

WHERE THE RAR DENOTES MEAN CONDITIONS, THAT IS5, ON THE AVERAGE, PRECIFPITATIOMN

AND EVAFORATION ARE EQUAL (I.E,.,, NO NET TRANSPORT AT THE EARTH'S SURFACE),
HOWEVER, EVAPORATION IS OCCURRING MORE OR LESS CONTINUOUSLY OVER A LARGE
PORTION OF THE EARTH'S SURFACE WHEREAS PRECIPITATION IS FALLING ON ONLY A
SMALL FRACTION (PERHAPS TWO PER CENT) OF THE TOTAL AREA AT A GIVEN TIME, F
ATTENTION 15 RESTRICTED ONLY TC SHORT TIME PERIODS IN AREAS OF PRECIPITATION,
E SHOULD BE A SMALL TERM COMPARED TO R. THEIS 1S SUPPORTED BY CALCULATIONS
oF E BY PETTERSSEN ET AL (1962) OVER THE NORTH ATLANTIC IN DEVELOPING CYCLOMNES,
MAXIMUM VALUES OF E WERE ONLY ABOUT 0.75 MM HR™! WHICH IS SMALLER THAN

TYPICAL VALUES OF R. OVER LLAND, EVAPORATION RATES WOULD, OF COURSE, BE EVEN
LESS THAN OVER THE SEA,

M NAVAL POSTGRADUATE SCHQOL
MONTEREY, CALIFORNIA

AND
UNIVERSITY OF WATERLOOC
WATERLOO, ONTARIO



FURTHERMORE, THE LIQUID WATER CONTENT CF LAYER €L OUDS 1S CF THE ORDER OF
D.5 GM M'_'3 (5EE. E,G.y MASON, 1962, PP, 356 AND 39). BY COMPARISON, THE DENSITY
OF WATER VAPOR IN SATURATED AIR AT 700 MB AND OGC 1S ABOUT 5 GM M'-a'. THUS, IN
LAYER cLouDS, L. IS AN ORDER OF MAGNITUDE SMALLER THAN W As s THE TERm F_
COMPARED TO Fw, IN apDiTioN, Fp MAY BE OMITTED PROVIDED THE TOFP OF THE
VOLUME CONSIDERED 1S SUFFICIENTLY HIGH (FREQUENTLY TAKEN AS 400 ME).

THUS, (1) MAY BE APPROXIMATED AS

R = Fy_ 9w (3)
aT

SPAR (1953} SUGGESTED USING (3) IN QUANTITATIVE PRECIPITATION FORECASTING, HOW-
EVER,; IF THE CALCULATIONS ARE PERFORMED MANUALLY, THE PROCEDURE 1S TOO TIME—
COMSUMING FOR OPERATIONAL USE. NEVERTHELESS, IT IS OF VALUE IN RESEARCH.
EQUATION {(3) HAS BEEN VERIFIED DIRECTLY BY 8RADBURY (1957) FOR THREE STORMS
(TABLE 1), THE VALUES ARE AREA AVERAGES. SINCE THE AREAS UNDER CONSIDERATION
EXTENDED BEYOND THE REGIONS OF PRECIPITATION, THE LOCAL RAINFALL RATES WERE
THEREFORE LARGER THAN THE VALUES GIVEN IN THE LAST COLUMN. THE DISPARITY
BeTWEEN R AND THE CBESERVED PRECIPITATION IS AN INDICATION OF THE ERROR IN (2),
FROM TABLE 1t IT IS SEEN THAT BW/ dT 15 SMALLER THAN EITHER FW or R.
THUS, A FURTHER APPROXIMATION IS

R = Fw @
THE NET HORIZONTAL INFLUX OF WATER VAPOR MAY BE EXPRESSED AS

Fw = - 21;' J-PO é eV, bpSor (5
o

WHERE G 15 THE SPECIFIC HUMIDITY, VN 1S THE OUTWARD COMPONENT OF VELOCITY AT
THE PERIMETER S AMD Pn 1S THE SURFACE PRESSURE, FIGURE 1 SHOWS THE VERTICAL
VYARIATION OF -~ §QVNDS COMPUTED By PALMEMN AND HOLOPAIMEN (1962Z) FOR A
CYCLONE OVER THE UNMNITED STATES. THE IMPORTAMNCE OF THE CONTRIBUTION FROM THE
LOWEST LAYERS IS EVIDENT. FURTHERMORE, IT IS ESSENTIAL TO USE THE ACTUAL
RATHER THAN THE GEOSTROPHIC WIND IN THESE LAYERS,

THE ABOVE EQUATIONS HAVE ALSO BEEN USED IN STUDIES OF INDIVIDUAL EXTRA-
TROFPICAL CYCLONES BY BRADBURY (1958), PALMEN (1958), AND RIEHL AND GRAY (1962),

IT MAY BE SHOWN THAT THE FOLLOWING EQUATION IS EQUIVALENT TO (1) WITH L.
FL. ano E omiTTED,

R™ = _ rPs ,(_9a) gp oA ®
grs o

Pr

THUS, (8} IS APPROXIMATELY EQUIVALENT TO (3). IN (s), Fy AND Py DENOTE THE
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TABLE 1, COMPUTATION OF TERMS IN EQUATION (3) BY BRADBURY (1957)

UNITST MM HR™Y,

éTcRM Fyy &W/ aT R OBSERVED
B PRECIPITATION

2122 MAR/ 55 0,67 -0, 22 0,89 0,67
2425 NOV / 52 1.34 —0.15 1.49 1.00
23_25 OCT/ 56 o, 28 0, 00 0, 28 0. 10

400 mb

500

600

700

800

900

1000 . .

0 1 2 3

- @ andS (relative units)

FIGURE 1, THE VERTICAL VARIATION OF — #QVNDS (SEE EQUATION (5)) ADAPTED
FROM PALMEN AND HOLOPAINEN ({1962).
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ATMOSPHERE . YOLUME 6, 1968

SOME NOTES ON RADIATION AND LONG-TERM CLIMATIC VARIATIONS

VH. L.. FERGUSON

1. INTRODUCTION

MOST OF US HAVE OUR HANDS FULL GRAPPLING WITH DAY-TO-DAY PROBLEMS OF
WEATHER AND CLIMATE, HOWEVER, THERE ARE FEW METEOROLOGISTS WHO HAVENIT AT
ONE TIME CR ANOTHER GIVEN SOME THOUGHT TO FRE—-HISTORIC CLIMATES AND THE
EFFECTS THEY HAVE HAD ON OUR BIOLOGICAL AND GEDLOGICAL HERITAGE, MOST FPECPLE
ARE INTERESTED NOT ONLY IN THE GLACIATIONS AND ALTERNATING WARM EPOCHS DF
THE PAST, BUT ALSC IN THE CLIMATIC FUTURE OF OUR GLOBAL REAL ESTATE. WILL THE
MELTING OF ARCTIC ICE SOME DAY SUBMERGE NEW YORK? WILL SOUTHERN ONTARIO
REALLY BECOME A BANANA BELT? IS THE FAMILY OF MARITIME TROFICAL AIR MASSES
I1MMORTAL?

THE PREDICTION OF FUTURE CLIMATES 18§ BASED ON THE SAME PRINCIPLES AS EVERY -
DAY FQRECASTING, WITH THE ADVANTAGE THAT THE PROGNOSTICIAN DOESN'T NEEO TO
WORRY ABCUT THE POSSIBLE EMBARRASSMENT OF FORECAST VERIFICATION. THE FIRST
STEP IS TO ESTABLISH THE CAUSE AND EFFECT RELATIONSHIRPS BETWEEN FHYSICAL CON-—
TROLS AND CLIMATE. IN 'THE CASE QF ©QUR HISTORICAL RECORD THIS TASK IS NOT TOOQ
DIFFICULT. HOWEVER, HISTORY PROVIDES US WITH AN INFINITESIMALLY SMALL DATA
SAMFPLE FROM THE GEQLOGICAL TIME SEQUENCE AND WE HAVE NO DIRECT OBSERVATIONS
OF NATURAL EVENTS FOR MOST OF THE PALEOCLIMATIC RSPECTRUMW, WE CAN USE IN-—
DUCTIVE REASCNING TO STUuDY THE POSSIBLE CAUSES OF PAST VARIATIONS IN GLAC1A-
TION. A PREDICTION OF FUTURE CLIMATES CAN THEN BE MADE, BASED ON OUR UNDER~
STANDING OF FRESENT AND PAST EVENTS.

THIS PAPER GIVES A BRIEF SUMMARY OF MAJOR TEMPERATURE VARIATIONS AND
GLACIATIONS OF THE PAST AND DISCUSSES THE PROBABLE INFLUENCE OF RADIATION AS
INDICATED BY BUDYKO'S RECENT WORK (1968},

2., PAST VARIATIONS IN TEMPERATURE AND GLACIATION

FOR THE PAST TWO BILLION YEARS, THE CLIMATE OF THE EARTH HAS BEEN CHAR-—
ACTERIZED BY LONG PERIODS OF MILD WEATHER SEPARATED By SHORTER PERIODS OF
EXTENSIVE GLACIATION, OR GLACIAL EPOCHS, WITH A ROUGH MAJOR PERIODICITY OF A
QUARTER OF A BILLION YEARS, TAEBLE 1 GIVES A SUMMARY OF IMPORTANT GLACIATIONS
AND THEIR LOCATIONS ACCORDING TO SELLERS (1965). FIGURE 1 ILLUSTRATES VARIATIONS
IN NORTHERN HEMISPHERE TEMPERATURES SINCE THE BEGINNING OF THE CAMBRIAN
PERIOD, OVER 500 MILLION YEARS AGO, ACCORPING TO BROOKS (1951). WITHIN THE NARROW
DIP OF THE PRESENT QUATERNARY PERI!OD THERE HAVE BEEN AT LEAST FDUR SHORT-
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TABLE 1. ESTIMATED DATES AND REGIONS OF MAJOR GLACIATIONS (AFTER SELLERS, 1965)
MAJOR GLACIATIONS
BEGINNING OF s g
ERA PERIOD EPOCH INTERVAL < T z
(MILLIONS OF E g < ’é‘
YEARS AGO) 3] < < i u <
3 rig! =z L boT 2
< b - b < 0 > )
I- 2 [ [} - T 14 U
Z Q [ =} ] 2 Q T
< 1] < < < 7] F4 g
PRE-~ARCHEQZCIC PE s s s BB EBsIBEaE|sesTEREBEBEEN SN 45600 ) s Jeevloee loes luse [eae ..
(KEEWATIN s e e uve B e narSe 2,800 .. ae laenrans Juve |nan x .o
ARCHEOZOIC 4.4
(TIMISKAMING Tesarseeann e R e es [esofsen lene lows X .
(HURCNIAN seadt e s ese vy 1,000 ‘e 7 X X lews joes | X .e
PROTEROZOIC .4,
(ALGONKIAN crarssesasunas saas . ealnoslone fone fassn lona s
(PRE—~CAMBRIAN s esssrasanenas s aen . . X X X X 7 X
{(CAMBRIAN WetvEeverans s 600 - es jesafses lass lana josa P
(ORDOVICIAN ssssesassessasn 500 .a endessfann loanfone [ene e
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{PALEOCENE 66 . seleasjosalecs]anninea .
(EOCENE 59 . sslossfreslosnsloacefens .
CENOZOIC P TERTIARY {OLIGOCENE 38 . B ersf srslusnlanas o .
(MI1OCENE 25 . . ssefsaslsselase [sas .
(FL.IOCENE 12 . . seon| vaslaenloew fuse X
(PLLEISTOCENE 0.6 x K Jessl X b4 b4 x x
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Figure 1. Variotions in temperature from the Cambrian period to the present {after Brooks, 1951)
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TABLE 2, PRIMARY FACTORS AFFECTING CLIMATE AND GLACIATION

1.

2.

3.

EXTRA-TERRESTRIAL

ATMOSPHERIC

TOPOGRAPHIC

(1

()

)

a3

()

(i11)

VARIATIONS OF SOLAR OUTPUT
VARIATIONS OF OTHER ASTRONOMICAL

FACTORS, E.G. SOLAR DISTANCE

YARIATIONS IN ATMOSPHERIC TRANS-
MIESION AND ABSORPTION

VOLCANIC DUST

NUGCLEAR EXPLOSIONS

CARBON DIOXIDE

WATER VAPOUR

CLOUDINESS

VARIATIONS IN SURFACE ALBEDO

CHANGES IN EARTH'S SURFACES

POLE WANDERING

CONTINENTAL DRIFT

MOUNTAIN BUILDING

VARIATIONS IN OQCEAN HEAT STORAGE OR
DIVERSION OF OCEAN CURRENTS
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ATMOSFPHERE YOLUME 6, 1968

THIRD INTERNATIONAL CLOUBD PHYSICS CONFERENCE

TORONTO, ONTARIO
AUGUST 26-30, 1968

THE THIRD ENTERNATIONAL CLOUD PHYSICS CONFERENGE WAS HELD AT THE UNI—
VERSITY OF TORONTO, AUGUST 26-30, 1968, UNDER THE SPONSORSHIP OF THE INTERNA—
TIONAL ASSOCIATION OF METEOROLOGY AND ATMOSPHERIC PHYSICS OF THE INTERNA-—
TIONAL UNION OF GEODESY AND GEOPHYSICS, THE CANADIAN AND AMERICAN METEORO—
LOGICAL SOCIETIES, THE WORLD METEOQROLOGICAL ORGANIZATION AND THE NATIONAL
RESEARCH GCOUNCIL OF CANADA. APPROXIMATELY 330 PARTICIPANTS FROM 23 COUNTRIES
ATTENDED THi1S CONFERENCE TO DISCUSS 155 PAPERS PRESENTED IN TEN SESSIONS OVER
THE FIVE DAYS OF THE CONFERENCE, THIS WAS THE FIRST TIME THAT DELEGATES FROM
THE U.5.S.R., HAD ATTENDED ONE OF THE SERIES OF INTERNATIONAL CLOUD PHYSICS
CONFERENCES WHICH BEGAN IN AUSTRALIA IN 196i, FOLLOWED BY THE SECOND GONFER —
ENCE IN JAPAN IN 1965, AND THIS FACT CONTRIBUTED GREATLY TO THE SUCCESS OF
THE CONFERENCE, ’

AS BEFITTED AN INTERMNATIONAL CLOUD PHYSICS CONFERENCE, THE WEATHER CO-—
OPERATED BEAUTIFULLY, AND FIVE WARM, SUNNY, LATE SUMMER DAYS ENABLED THE
DELEGATES TO FULLY APPRECIATE THE BEAUTIES OF CANADA, INCLUDING AN EXCURSION-
TO NIAGARA FALLS AND BANQUET SPONSORED BY THE ONTARIO GOVERNMENT, THE UNIVER.
SITY OF TORONTO ALSC TENDERED A RECEPTION IN HONOUR OF THE DELEGATES.

THE METHOD OF PRESENTATION OF PAFPERS AT THIS CONFERENCE WAS SOMEWHAT DIF=
FERENT THAN THAT NORMALLY USED, WITH SO MANY PAPERS TO BE PRESENTED AND IN
ORDER TO AVOID RUNNING CONCURRENT SESSIONS, THE PROCEDURE ADOPTED WAS TO HAVE
A KEYNOTE SPEAKER SUMMARIZE THE CURRENT SCIENTIFIC FPOSITION IN THE FIELD TO
WHICH HIS SESSION WAS DEVOTED, TWO OR MORE LEAD SPEAKERS THEN SUMMARIZED
AND COMMENTED ON THE PAPERS INCLUDED IN THE SESSION AND THE PAPERS WERE THEN
THROWN OPEN FOR DISCUSSION, THE SYSTEM APPEARED TO WORK VERY WELL AND THERE
WERE MANY LIVELY AND INTERESTING DISCUSSIONS. ANOTHER FEATURE OF THIS CONFER—
ENCE WAS AN EVENING MEETING DEVOTED TO THE PRESENTATION OF TEXPERIMENTS IN
CLOUD PHYSICS FOR PHYSICS STUDENTSD. THIS WAS A VERY INTERESTING AND TIMELY
SESSION WHICH ENDICATED THE MANY POSSIBILITIES WHICH EXIST FOR STIMULATING IN—
TEREST IN CLOUD PRHYSICS AMONG UNIVERSITY PHYSICS STUDENTS, AN TOPEN HOUSEY®
SESSION AT THE UNIVERSITY OF TORONTO CLOUD PHYSICS LABORATORIES ALSO ATTRAC-
TED MANY DELEGATES AND DISPLAYED TO ADVANTAGE THE CLOUD PHYSICS STUDIES BE—
ING CONDUCTED THERE.

THE FOURTH INTERNATIONAL CLOUD PHYSICS CONFERENCE |!S TENTATIVELY SCHEDULED
FOR LONDON, ENGLAND IN 1972, IN MAKING THIS ANNOUNCEMENT, PROFESSOR B,J, MASON,
DIRECTOR-GENERAL OF THE BRITISH METEOROLOGICAL OFFICE, NOTED THAT A NEW AP—
PROACH WOULD BE REQUIRED SINCE THE FIRST INTERNATIONAL CLOUD PHYSICS CONFER—
ENCE DEALT WITH 50 PAPERS IN 15 DAYS, THE SECOND CONFERENCE WITH 100 PAPERS IN
10 DAYS, WHILE THE THIRD COVERED 150 PAFPERS !N 3 DAYS., SINCE THE NEXT TERM IN
THE SERIES IS5 200 PAPERS IN ZERD DAYS, THE NEED FOR A NEW APPROACH 15 OBVIOUS,
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TORCNTO CENTRE

THE FIRST MEETING OF THE TORONTO CENTRE FOR THE 196862 SEASON WAS HELD ON
OCTOBER 22, THE SPEAKER WAS MR. J.D. HOLLAND OF THE RESEARCH AND TRAINING
DIVISION, METEOROLOGICAL BRANCH, WHO SPOKE ON I1THAIL SUPPRESSION IN THE
U.5.5.R. 1

PROTECTION FROM HAIL 15 PROVIDED ON AN OPERATIONAL BASIS TO ABOUT TWO
AND ONME—HALF MILLION ACRES UNDER CRQP IN THE CAUCASUS REGION, SIXTEEN PRO-
TECTION CENTRES COVER THE AREA. THE PROGRAM EMPLOYS 800 MEN AND THE CLAIMED
COST—BENEFIT RATIO IS ONE TO TEM.ABOUT 100 ARTILLERY GUNS USING 12 MM, SHELLS
AND A NUMBER OF ROCKET LAUNCHERS ARE EMPLOYED TO FI!RE CHARGES OF SILVER
IODIDE INTO HIGH-REFLECTIVITY CLOUD LAYERS CR "ACCUMULATICN ZIONEST DETECTED
BY RADAR, THIS CAN PROVIDE A HUNDRED-FOLD INCREASE IN NUCLEUS DENSITY. AS A
RESULT MANY MORE HAILSTONES ARE FPRODUCED, BUT THEY AVERAGE ABOUT ONE—
QUARTER TO ONE—FIFTH THE SIZE OF NATURAL HAILSTONES AND MAY MELT BEFORE
REACHING THE GROUND,., THE RUSSIANS CLAIM A REDUCTICN 1IN HAIL DAMAGE TO CRCPS
OF 80 TO 85 PER CENT OVER THE FERICD 1864 TO 18368, MR, HOLLAND ILLUSTRATED HIS
TALK AND HIS IMPRESSIONS OF THE U.S.S.R, WITH A SERIES OF 35 MM, SLIDES.

DR, ROLAND LIST EXPRESSED ENVY AS WELL AS ADMIRATION ON BEHALF QF THE
MEMBERS PRESENT,

ON NOVEMBER 26, 1968, PROFESSOR B,.J. GARNIER OF MC GILL UNIVERSITY ADDRESSED
THE TORONTO GCENTRE ON THE SUBJECT WTHE AIMS AND PRACTICE OF GEOGRAFHICAL
CLIMATOLOGYN., PROFESSOR GARNIER STATED THAT THREE ANALYTICAL APPROACHES
ORIGINALLY DEFINED BY KANT CCULD BE APPLIED TC EARTH PHENOMEMNA. THESE ARE
THE SYSTEMATIC, HISTORICAL AND GEOGRAPHICAL POINTS OF VIEW. IN APPLYING GEO—
GRAPHICAL OR SPATIAL ANALYSIS THE FROBLEM OF INTERPOLATION TO OCBTAIN MAP
PATTERNS 1S5 QF GREAT IMPORTANCE.,

THE SPEAKER DESCRIBED HIS WORK IN STUDYING THE ENERGY BALANCE AT THE
EARTHTS SURFACE, WHICH EXERTS CONTROLS ON NATURAL VARIABLES SUCH AS AlR
TEMFERATURE AND HUMIDITY, VEGETATION AND SOIL MOISTURE. HIS OBJECTIVE 15 TO
MAP THE PRIMARY RADIATION VARIABLES RATHER THAN THE RESULTANT VARIABLE
FIELDS. HE 13 CURRENTLY CARRYING OUT FIELD PROJECTS AT KNCH LAKE AND MONT
ST. HILAIRE, QUEBEC, AND IN BARBADRDOS., PROFESSOR GARNIER ALSO DISCUSSED HIS
WORK iN DEFINING REGIONAL CLIMATIC ZONES IN NIGERIA, BASED ON STUDRIES OF 5YNOP—
TIC WEATHER PATTERNS. HE ILLUSTRATED HIS TALK WITH AN INTERESTING SET OF 35
MM, SLIDES. FOLLOWING A LIVELY DISCUSSICON PERIOD, DR, ANDREW THOMPSON
THANKEO THE SPEAKER,
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BURN LOWE PRIZE

A UNANIMOUS MOTION OF THE 1967 ANNUAL BUSINESS MEETING INSTRUCTED THE
EXECUTIVE OF THE WINNIPEG CENTRE OF THE CMS TC ESTABLISH A PRIZE IN METEOR-
OLOGY TO HONOUR THE MEMORY OF THE LATE BURN LOWE, THE AWARD WAS DEFINED
AS FOLLOWS:

THE BEURN LOWE MEMORIAL PRIZE. TO BE AWARDED ANNUALLY TO
THAT PERSON IN THE AREA OF INTEREST OF THE WINNIPEG CENTRE OF THE
CANADIAN METEOROLOGICAL SOCIETY ADJUDGED TO HAVE MADE A SIGNIFICANT
CONTRIBUTICN TO METECOROLOGY.

AT THE 1968 ANNUAL BUSINESS MEETING OF THE WINNIPEG CENTRE, C,C, WARKENTIN,
RECENTLY RETIRED METEOROLOGICAL INSPECTCR, WAS NAMED FIRST RECIPIENT OF THIS
AWARD,

IN PRESENTING THE FPRIZE, MR. S,V¥.A. GORDON, ©O,1.C. OF THE PRAIRIE WEATHER
CENTRAL, CITED MR, WARKENTIN'!'S FIOCNEERING EFFORTS IN METECROLOGICAL INSTRUC—~
TION AND INSPECTION, MANY TECHNICIANS AND METECRCLOGISTS RECEIVED THEIR EARLY
TRAINING FROM HIM, AND A GENERATION OF TRANS—CANADA AIJRLINE PILOTS REMEMBER
HIM AS MR, WEATHERMANT FROM THE DAYS WHEN THE CCMPANY'!S HEADQUARTERS AND
TRAINING WERE CENTRED IN WINNIPEG. IN LATER YEARS HIS FRIENDLY VISITS WERE AN
OCCASION THROUGHOUT THE FAR FLUNG OBSERVING NETWORK, AND MUCH OF THE SUC-
CESS OF THE VOLUNTEER CLIMATOLOGICAL STATIONS WAS DUE TO THE HIGH REGARD IN
WHICH HE WAS HELD. MR. GORDON STBESSED THAT MR, WARKENTIN'S SUCCESS WAS
LARGELY DUE TO HIS ABILITY TO ESTABLISH, THROUGH HIMSELF, A PERSONAL LINK BE—
TWEEN PEOPLE AND WEATHER,. IT SEEMED VERY FITTING THAT HE SHOULD SHARE THIS
ABILITY WITH THE MAN TO WHOM THE AWARD WAS DEDICATED. N

R.E. MUNN PRIZE

THE FIRST PRESENTATION OF A NEW BURSARY, NAMED IN HONOUR OF WELL—_KNOWN
MICROCMETEOROLOGIST DR, R,E. MUNN, WAS MADE IN TORONTO ON SEFTEMBER 17, 1968.
THIS BURSARY, WHICH WILL BE AWARDED ANNUALLY, AND 1S WORTH 3100,00, HAS BEEM
ESTABLISHED BY THE TORONTO LOCAL OF THE DEPARTMENT OF TRANSPORT COMPONENT
OF THE PUBLIC SERVICE ALLIANCE OF CANADA, IN ESTABLISHING BURSARY, THE LOCAL
FPAYS TRIBUTE TO THE DEDICATED WORK OF DR. MUNN IN SUFPPORT OF STAFF ORGANI1ZA_
TIONS IN THE PUBLIC SERVICE.

RECIPIENT OF THE FIRST BURSARY WAS NORMAN POULTON, SON OF MR, AND MRS.
J., POULTON. HE 1S A FIRST YEAR STUDENT IN ARTS AND SCIENCE AT THE UNIVERSITY OF
TORCNTO AND WILL USE THE BURSARY TC FURTHER HIS STUDIES.,
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INTER ALIA

SOMAS MEETING 24 CGCTOBER, 1968

SOMAS RECEIVED A PRELIMINARY VERSICN OF A REPORT FROM THE WORKSHOP ON
GARP HELD 7 JUNE, 1968 IN CALGARY. THE REPORT WAS ACCEPTED IN PRINCIPLE, IN
FURTHER DISCUSSION, PROFESSOR EREWER, WHC ACTED AS SPOKESMAN FOR THE COM-—
MITTEE THAT ORGANIZED THE WORKSHOP AND WHO HAD DRAFTED THE REPORT, WAS
ASKED TO ESTIMATE THE FINANCIAL IMPLICATIONS OF FULL PARTICIPATION BY CANA.
DIANS IN A BALANCED CANADIAN GARF PROGRAM,

SCOCMAS RESCLVED TO CO—ORDINATE ITS CONSIDERATIONS OF WEATHER MODIFICA-
TION IN CANADA WITH THAT UNDERTAKEM BY THE COMMITTEE ON AGRICULTURAL METEQ-
ROLOGY IN THE CANADIAN DEPARTMENT OF AGRICULTURE. SOMAS WILL PAY SFPECIAL
ATTENTION TO ENSURING THAT ALL MODIFICATION ACTIVITIES HAVE TO BE PUBLICLY
REGISTERED.

SOMAS RECEIVED REPORTS ABOUT FOUR METEORCLOGICAL MEETINGS IN CANADA IN
1967—-68, AMONG THESE BEING TWO INTERNATIONAL CONFERENCES WHICH PRODUCED THEIR
OWN HANDSOME PROCEEDINGS VOLUMES. THE COMMITTEE NOTED THAT AT THESE TWO
MEETINGS {RADAR METEOROLOGY AT MC GILL AND CLOUD PHYSICS AT TORONTO, BOTH
HELD IN AUGUST 1968) SPECIAL EFFORTS HAD BEEN MADE TO ENSURE AUDIENCE PARTI-—
CIPATION AND DISCUSSION, IN SPITE OF THE LARGE NUMBER OF CONTRIBUTIONS THAT
HAD BEEN OFFERED., MORE DETAILED REPORTS ON THESE CONFERENCES, INCLUDING THE
PROCEDURES ADOPTED BY THEM, ARE AVAILABLE FROM THEIR ORGANIZERS.

SOMAS RECEIVED REPORTS ON MEETINGS IN 1969, INCLUDING A SUMMER WORKSHOP
AT STANSTEAD, QUE, , CONCERNING ATMOSPHERIC DYNAMICS FROM THE FPOINT OF VIEW

OF GARP, AND THE 2ZND CANAD!AN CONGRESS CN MICROMETECOROLOGY TC BE ORGANIZED
BY A COMMITTEE HEADED BY DR. R.E. MUNN.

W. HITSCHFELD

MONTREAL CENTRE EXECUTIVE 196869

DR. P.E. MERILEES - CHAIRMAN

MR. M. KUNZAK — MEMBER

MR, R, ASSELIN - TREASURER

MR. 5.F. WORONKO — SECRETARY, DEPT. MET. MC GILL

UNIVERSITY

= CONTINUED ON 157
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ATMOSPHERE VOLUME 6, 1968

HISTORICAL NOTE - BRISTOL? IN ALASKA?

A MYSTERY OLDER THAN THIS CENTURY RESURFACED RECENTLY. ON FAGE 158 OF THE
@.}J.R,M,5, OF 1801 (VOLUME 27) AFPPEARS, IN PART, THE FOLLOWING NOTE;

TEXTRAORDINARY MIRAGE — WE HAVE RECEIVED, THROUGH MR. F. NAPIER DENISON OF
THE METEOROLOGICAL OFFICE, VICTOR!A, BRITIiSH COLUMBIA, A COPY OF THE VICTORIA
DAILY T!MES, JANUARY 26, 1901, WHICH CONTAINS AN ILLUSTRATION OF A REMARKABLE
MIRAGE KNOWN AS MTHE SILENT CITY OF ALASKAT. IT IS SAID TO APPEAR EVERY YEAR
ON THE GIGANTIC GLACIER OF MOUNT FAIRWEATHER. . . .

THE PHENOMERNON !S SEEN BETWEEN 7 AND 9 OTCLOCK BETWEEN JUNE 21 AND JULY 10,
AND THE SCENE NEVER VARIES EXCEPT FOR SLIGHT CHANGES IN THE BUILDINGS AND
OTHER PROMINENT LANDMARKS, IT IS BELIEVED THAT THE MIRAGE 15 A REPRESENTA -
TION OF THE CITY OF BRISTOL, ENGLAND. THAT IT IS A SEAPORT 15 SHOWN BY THE
MAST OF A VESSEL, WHILE A TOWER, AN EXACT CUPLICATE OF THAT OF ST. MARY RED-—
CLIFF, APPEARS IN THE BACKGROUND, ... "

IN ANSWER T® A RECENT QUERY REGARDING THIS OLD NOTE, A,F, MCQUARRIE, O, 1.C.,
AT THE GONZALEZ OBSERVATORY WAS ABLE TO GET A COPY OF A STORY FROM THE
APRIL 12, 1901 ISSUE OF THE VANCOUVER PROVINCE HEADLINED "MYSTERY OF THE SI1LENT
CiTy", THE FOLLOWING INFORMATION CAME FROM THAT ARTICLE.,

IN 1897, THE DUKE OF ABRUZZI, WHO CARRIED THE TITLE OF ROYAL FOLAR EX-—
PLORER REPORTED mM..,.A SERIES OF STRANGE SHAPES WHICH. .. .UNDERWENT
CHANGES BEFORE QUR VERY EYES, ASSUMING THE FORMS OF SPIRES, BELFRIES,
MINARETS AND ARCHITECTURAL QUTLINES OF FANTASTIC CATHEDRALS, ALL OF
WHICH SLOWLY APPEARED AND DISAPPEARED, TO BE SUCCEEDED 3Y BUILDINGS
OF LESSER HEIGHT, SEVERELY RECTILINEAR, ... THE MARVELOUS SPECTACLE
CONTINUED THROUGHOUT THE AFTERNOON. T

THE- CAPTAIN OF A CANADIAN GOVERNMENT STEAMER, J.T. WALBRAN, WAS ONE OF A
GROUP WHICH BELIEVED THAT TREFLECTED LIKE A GREAT PHOTOGRAFPH FIVE MILES LONG
ON THE TOP OF MUIR GLACIER, IS A REPRESENTATION OF THE CITY OF BRISTOLTI. A
PROSPECTOR!S PHOTOGRAPH, TAKEN N THE TWILIGHT WITH A SHORT EXPOSURE, WAS
USED 32¥Y OTHERS WHQO COULD RECOGNIZE THE CITY OF BRISTOL IN IT, AS FURTHER PROOF.

THERE WERE OTHER STORIES, AND THEQRIES, TWO MINERS HIT ON THE I1DEA OF POUR-
ING A FEW POUNDS OF QUICKSILVER INTO A GOLD PAN, BY PEERING INTO THIS WITH A
MAGNIFYING GLASS, THEY COULD "SEE EVERYTHING FOR MILES AROUND REFLECTED 1IN~
TO THE QUICKSILVERMT., THEY SAW WHAT APPEARED TO BE "THE RUINS OF A LARGE CITY
a2 s REMAINS OF WALLS, TOWERS AND MANY LARGE BUILDINGS, BUT ALL WERE SEEN
[N A WAVERING SORT OF WAY!", THEY DECIDED THAT THE CITY WAS ONE AT THE BOTTOM
OF THE BAY, 50 THEY NSPENT A WHOLE DAY GETTING ON THE TOF OF THE GLACIER AND

AT GREAT RISK VENTURED NEAR TO iITS PERPENDICULAR FACE. THERE WE ERECTED A

—~CONTINUED ON 144
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ATMOSFPHERE YOLUME 6, 1968

ATMOSPHERIC POLLUTION ON THE MOON: A FUTURE PROBLEM?

Ww.R. FRYERS
MEDLEY, ALBERTA

LUNAR POLLUTION 15 BY NO MEANS THE RIDICULOUS PROPOSITION THAT IT SCOUNDS,
THE VERY FACT THAT THE MOCN AS YET HAS NO ATMOSPHERE CREATES THE PRCOBLEM,
THE MOCON WILL HAVE A TPOLLUTION POTENTIAL'Y STARTING WITH THE FIRST ACTIVITIES
OF MAN., IN THE ABSENCE COF THE NATURAL CONTRCOLS PRCOVIDED BY DYNAMIC WEATHER
PROCESSES, POLLUTION WILL BEE RELATIVELY PERMANENT, AND MAY BECOME A MAIOR
PROBLEM IF NOT UNDER TOTAL TECHNOLOGICAL CONTROL FROM THE OUTSET.

Al.L,. BUT THE MOST TRANSIENT VISITS OF MAN TO THE MOOCN WILL REQUIRE ELASOR—
ATE ARRANGEMENTS FCR SURVIVAL,., SUPPLY OF ESSENTIAL EQUIFPMENT AND MATERIALS
FRCM EARTH BY ROCKET VEHICLE WILL BE PROBIBITIVELY EXPENSIVE AND INEFFICIENT.
ONCE PERMANENT OCCUPATION 1S UNDERTAKEN, HOWEVER, THE READY AVAILABILITY OF
RAW MATERIALS PROVIDED BY THE MOON ITSELF WILL GENERATE THE RAPID DEVELOP —
MENT OF MEANS OF EXTRACTION AND FABRICATION, ENERGY SOURCES WI!LL NOT BE A
MAJOR PROBLEM, ABUNDANT SOLAR ENERGY 1S READILY AVAILABLE FOR NETWORK DIS —
TRIBUTION., EVIDENCE NOW AVAILABLE SUGGESTS THAT VOLCANIC ENERGY WILL BE WIDE-
LY AVAILABLE, AND FINALLY, THE IMPORTATION OF ATOMIC ENERGY UNITS FROM EARTH
MAY BE FEASIBLE AND NECESSARY TO STIMULATE THE LUNAR ECONOMY.,

GIVEN THEN, THE RAW MATERIALS AND THE ENERGY FOR INDUSTRIALIZATION, TOP
PRIORITY WILL GO TO PRODUCTION OF LIFE—_SUPPORT SYSTEMS. WATER FIRST AND AIR-
COXYGEN AND NITROGEN, PLANT-SUSTAINING COMPOUNDS AND ENVIRONMENTS WILL RE-
CEIVE EARLY ATTENTION, ON A LOWER PRICRITY, BUT PROBABLY DEZIVELOFED CONCUR —
RENTLY, WILL COME IMPROVED CONSTRUCTION MATERIALS, TOOLS, VEHICLES, SYSTEMS
OF TRANSPORT, AND COMMUNICATIONS, PLUS COMPLEXES FOR SOCIAL LIVING, TRAINING,
RECREATICN, HEALTH, AND SO ON,.

IN THE HOSTILE ENVIRONMENT OF THE MOON, IT SEEMS FPROBABLE THAT THE ENERGY
CONVERSION REQUIRED FOR SURVIVAL, PER PERSON, WILL BE MUCH HIGHER THAMN IN ANY
SOCIAL SYSTEM HERETOFORE DEVELOPED ON EARTH. THE BY—-FRODUCTS OF THIS DEGRA-
DATION OF ENERGY, BY INDUSTRIAL PROCESS OR BY THE ACTIVITIES OF THE SOCIAL GRQUP
ITSELF, COULD CONTRIBUTE LARGE-SCALE CONTINUOUS POLLUTION OF THE LUNAR ENVIRON—
MENT. INITIALLY GASES ONLY — NITROGEN, OXYGEN, CARBON DICXIDE, AND OTHER EXHAUST
GASES OF INDUSTRIAL BIOLOGICAL PROCESSES — WOULD SURVIVE IN DETECTASBLE GJANT| -
TIES. EVENTUALLY, SOLID PARTICLES, SUCH AS DUST, MIGHT ALSO CREATE A FPROBLEM.
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THE MOON HAS SUFFICIENT GRAVITY = ABOUT ] THAT OF EARTH — TC RETAIN SOME
ATMOSPHERE FOR INDEFINITE FERIODS. REDUCTIOIS‘J AND COMBINATION BY CHEMICAL PRO-—
CESSES MAY BE EXTREMELY SLOW IN THE ABSENCE OF FREE OXYGEN, EVEN IN THE PRE—
SENCE OF STRONG SUNLIGHT, LOSS TO SPACE WOULD BE NEGLIGIBLE EXCEPT IN TERMS
CF GEOLOCGIC OR COSMIC TiIME.,

THE LUNAR SURFACE 15 NOW [hll EFFECTIVE EQUILIBRIUM WITH THE TENUOUS CONCEN-—
TRATIONS CF MATTER IN SOLAR SPACE. THE DETAILED NATURE OF THIS EQUILIBRIUM CAN-
NOT BE KNOWN UNTIL MAN HIMBELF ARRIVES ON THE SCENE TO CARRY CQUT PRECISE
SCIENTIFIC INVESTIGATION, WITH HIS ARRIVAL, NEW ELEMENTS OF CONTAMINATION WILL
BEGIN TO APPEAR AND NEW EQUILIBRIUMS WILL BE ESTABLISHED, LUNAR "WEATHER' AND
ITWEATHERINGY WILL COCMMENCE, LUNAR METEOROLOGY WILL, PERFORCE, BECOME A MAT—
TER QF CONCERN, BETTER NOW TC ANTICIPATE THE PROBLEMS BEFORE THEY OCCCUR. THE
PROELEMS CAN BE CHARACTERIZED AND CLASSIFIED AT THIS TIME BY THE SINGLE TOPICAL
WORD3 TPOLLUTIONT,

ONCE MAN HAS ESTABLISHED HIMSELF ON THE MOON, THERE 1S LITTLE DCOUBT THAT
HIS OCCUPANCY WILL CONTINUE AND EXPAND THROUGHOUT FORESEEABLE TIME, AND THAT
HE WILL FIND IN THE FUTURE, AS HE HAS IN THE PAST, INTERESTS BOTH USEFUL AND
PLLEASURABLE IN THIS HEAVENLY BODY — THE ORIGINAL EARTH SATELLITE.,

WHETHER DESIRABLE OR NOT THEN, THE MOON WILL ACQUIRE SOMETHING OF AN AT—
MOSPHERE, INGCREASING WITH TIME, [T WILL BE AN ACTIVE COMPONENT OF THE LUNAR
ENVIRONMENT, SUBIECT IN SOME DEGREE TO THE FUNDAMENTAL DYNAMIC PRCCESSES
WHICH ARE THE LEGITIMATE CONGERN OF THE SGCIENGE OF METEOROLOGY ., IT {S
THEREFORE APFPROPRIATE TOC DESIGNATE A SPECIAL BRANCH OF THE GENERAL SUBJECT,
TC BE KNCWN AS NLUNAR METECQCROLOSY ", AND TURN CUR ATTENTION TO IT. IT
OFFERS UNIQUE PROBLEMS, BUT ALSC UNIQUE OPPORTUNITIES, FOR THE FIRST TIME,
ATMOSPHERIC EXPERIMENTS AND PROCESSES WILL BE OZSERVABLE IN RELATIVELY SIM-
PLE NEAR-—-LABORATORY CONDITIONS ON A NEAR-PLANETARY SCALE. THE OPPORTUNITY
SHOULD NOT BE LOST, IT IS THE FIRST MAJOR CHALLENGE TC 8E FACED BY METEOROL—
OGISTS IN PLANETARY SPACE,

HAVING NAMED THE SUBJECT AND NOTED THE CHALLENGE, IT 15 APPROPRIATE TO SCAN =
THE FIELD FOR THE MAJOR SECTORS OF ACTION,

1. THE PRIMITIVE LUNAR ENVIRONMENT MUST FIRST BE MAPPED AND MEASURED., A
START CAN BE MADE ON THIS TASK RIGHT NOCW. 1T CAN EXPAND RAPIDLY WHEN ON-
SITE WORK CAN BE DONE, TO ESTABLISH THE INTERFACE CONDITION AT THE LUNAR
SURFACE, CLOSE CO=QRDINATION WITH OTHER SCIENCES SUCH AS GEOLOGY WILL BE
REQUIRED.

2 CONTAMINATING AGENCIES MUST BE ANALYZED AND MONITOREDR. THIS WILL MEAN
THAT EVERY PIECE OF EQUIPMENT, EVERY PROCESS PLANNED FOR LUNAR ESTABLISH—-
MENT, MUST BE CRITICALLY EXAMINED AND TESTED —~ EVEN IN THE PLANNING STAGE

— FOR ITS METEOROLCGICAL SIGNIFICANCE.,

3, EQUILIBRIUM CONDITIONS FOR ALL CONCEIVABLE CONTAMINANTS IN THE LUNAR
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ENVIRONMENT MUST BE TESTED IN ADVANCE AT THE EARLIEST POSSIBLE STAGE, IN

THE LABORATORY AT FIRST, LATER IN SITU,

4, OBSERVING SITES AND EQUIPMENT FOR MONITORING THE LUNAR ENVIRCNMENT MUST
BE PLANNED AND DEPLOYED.

5. PLANNING FOR A CONTROLLED LUNAR ATMOSPHERE SHOULD BE STARTED, THE ROLE
OF OXYGEN, FOR INSTANCE, MAY BE CRITICAL ,HOWEVER TENUOUS THE ATMOSPHERE,
AS A MEANS OF CONTROL OF OTHER CONTAMINANTS, THE DESIRABLE RATICS OF CON-
CENTRATICN FOR EACH COMPONENT SHOULD BE DETERMINED AND MEANS DEVELOPED
FOR THEIR MAINTENANCE.

6. COMPREHENSIVE RECORDS MUST BE FLANNED, MAINTAINED AND PROCESSED IN SUP—
PORT OF RESEARCH, PLANNING AND DEVELOPMENT, SPECIALIZED PUBLICATION OF
RESULTS MAY BE REQUIRED,

7 FINALLY, SPECIALIST TRAINING MUST BE DEVELOPED FOR BOTH THE OPERATIONAL
PERSONNEL INVOLVED AND THE PROFESSIONAL SUPPORT LEVELS.

IN COMMON WITH ALMOST ALL SPACE ACTIVITIES, THIS FIELD OF ENDEAVOUR WILL
BE A CO--OPERATIVE ONE INVOLVING SEVERAL NATIONS. IN THE SPIRIT OF THE INTERNA—
TIONAL AGREEMENT CN PEACEFUL USES OF OUTER SPACE, WE HAVE A COMMON INTEREST
IN THE LUNAR ENVIRONMENT, AND ITS PRCOTECTION FROM [RREVERSIELE POLLUTION.

— CONTINUED FROM 141
MIRROR ON A SORT ©OF TRIFPOD, FLACED IT AT ABOUT A HEIGHT OF FIVE FEET, FACING
THE BAY, AND USING OUR GLASSES, WE SAW IN IT THE IMAGE OF THE SAME RUINS IN
THE QUICKSILVER WHEN WE WERE DOWN ON THE WATER. WE COULD ALSO GET A PART
CF THE CITY IN QUR PAN WHEN WE TRIED ON THE SURFACE OF THE GLACIERN, IN THIS
WAY, THEY SATISFIED THEMSELVES THAT WTHE SILENT CITY OF ALASKAN, IS IN REAL~
ITY A SUNKEN CITY RESTING AT THE 80TTOM OF GLACIER BAY, ™

A THIRD EXPLANATION OF THE PHENOMENQN IS OFFERED BY A GEORGE KERSHCN WHO
FOUND A CITY IN ONE OF THE INTERIOR VALLEYS. AT FIRST HE THOUGHT T MUST BE
HIS ITMAGINATION ATTRIBUTING CITY STRUCTURES TO ICE AND SNOW ARRANGEMENTS,
HOWEVER, HE PUSHED ON TO THE SITE AND SPENT SOME TIME WANDERING THROUGH

THE CITY, IT WAS LAID OUT IN STREETS, AND HAD BLOCKS OF STRANGE LOOKING BUILD.
INGS ENCASED IN ICE. KERSHON SUGGESTED THAT THE MIRAGE WAS OF THIS LCST CITY,
A RELIC OF AN ANCIENT ART-LOVING PEOPLE THAT WAS WIPED OUT IN A CATACLYSMIC
COLD WAVE THAT TURNED THE ARCTIC INTO A LAND OF ICE AND SNOW. ACCORDING TO
THE WRITER OQF THE NEWSPAPER STORY, KERSHON TOLD HIS STORY "WITH AN AIR OF
TRUTH®,

THERE 1S LITTLE DOUBT THAT SOMETHING {S REFLECTED IN THE GLACIER, 1T WAS SEEN
BY TOO MANY PECPLE OVER TCO LONG A PERICD OF TIME. IN THE VANCOUVER ARTI —
CLE, MENTION WAS MADE OF A SCIENTIFIC EXPEDITION THAT WAS PLANNED FOR JUNE
OF 1%01 TO INVESTIGATE THE PHENDMENON, NO REFERENCE OF THE RESULTS OF THIS
EXPEOITICN IS KNOWN TO THE WRITER AT THIS TIiME.

WAS IT REALLY A MIRAGE OF BRISTOL?T WAS IT THE REFLECTION OF ANOTHER CITY, UN-
DER THE WATER OR ENCASED 1IN ICET WERE THE VIEWERS EITHER WBUSHEDN OR MM —
PAIREDNT [ DONT'T KNOW. DO yYOU HAVE ANY IDEAS?T

J, MCCULLOCH
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FERIOD OSCILLATIONS (AND ICE AGES) WITH A RANGE OF MORE THaAN 2°C, THE LAST OF
THESE SHORTER—-FERIOD REFRIGERATIONS, THE SO—-CALLED VALDERIS READVANCE AP—
FPEARED TO REACH A MAXIMUM ABOUT 10,000 YEARS AGD. DN A SHORTER TIME_SCALE
STILL, LAME (1966} POINTS OUT THAT EVIDENCE HAS BEEN PUT FORWARD IN SUPPORT OF
C¥CLICAL VARIATIONS OF PERIODS l‘l; 22, B0 AND 400 YEARS. RIGOROUS METHODS OF ANA—
LYS1S ARE DESCRIBED IN A RECENT PUBLICATION OF THE WMO (1966). AT PRESENT WE ARE
WITNESSING A DECREASE IN THE AREA OF GLACIATION WHICH, HOWEVER, STILL COVERS A
CONSIDERABLE PART OF THE EARTHIS SURFACE,

3. THE ROLE OF RADIATION IN CLIMATIC CHANGE

EVIDENCE OF CLIMATIC CHANGE DURING THE LAST CENTURY IS PROVIDED IN FIGURE 2.
A GRADUAL RISE IN MEAN NORTHERN HEMISFHERE TEMFERATURE OF ABOUT 0.6°C OCCUR-—
RED BETWEEN THE 1880%5 AND THE 1930tS, BETWEEN 1940 AND THE MID—_1950'S THE TEM.
PERATURE FELL ABOUT 0.2%. SHORTER-~FERIOD FLUCTUATIONS OCCURRED OF COURSE,
THROUGHOUT THE PERJOD. THE OBSERVED VARIATIONS IN DIRECT MID—_LATITUDE SOLAR
RADIATION UNDER CLEAR SKIES FOR THE SAME FPERIOD ARE ALSO SHOWN iIN FIGURE 2., THE
CURVES OF SECULAR VARIATIONS OF TEMPERATURE AND RADIATION ARE MORE OR LESS
SIMILAR, ALSO, THE VARIATIONS 1IN RADIATION ARE MORE THAN COULD BE SATISFAC—
TORILY EXPLAINED BY CHANGES IN THE SOLAR CONSTANT {GODSON, 1963), THEY MUST
THEREFORE BE ATTRIBUTED TO VARIATIONS IN ATMOSPHERLIC ATTENUATION. THE CORRES—
PONDING VARIATIONS IN TOTAL RADIATION (DIRECT PLUS DIFFUSE) FOR ALL SKY CONDIi-—
TIONS FOR THE PERIOD OF FIGURE 2 CAN BE ESTIMATED WITH REASONABLE CONFIDENCE,
IT TURNS OUT THAT A 1% TEMPERATURE CHANGE OVER THE LONGER TERM CORRESPONDS
TO A TOTAL RADIATION WVARIATION OF 0,9 PER CENT., THUS, THE MEAN TEMPERATURE IN-
CREASE OF 0.6%c BETWEEN THE 18801S AND 1930'S CORRESPONDED TO A TOTAL RADIATION
RANGE OF BETWEEN 0.5 AND 0.6 PER CENT. THIS APPARENT RELATIONSHIP BETWEEN
RADIATION VARIATIONS AND TEMPERATURE IS IM SUBSTANTIAL AGREEMENT WITH THEQO-—
RETICAL ESTIMATES BASED ON PREVIOUS WORK BY BURYKO (i9%3) AND MANAEE AND
WETHERALD (1967}, HOWEVER, iIT CAN BE SHOWN THAT WHEN CHANGES IN GLACIATION,
WHICH AFFECT THE AVERAGE EARTH ALBEDO, ARE TAKEN INTO ACCOUNT, THE EFFECT OF
A DECREASE IN RADIATION ON THE TEMFERATURE REGIME IS EVEN MORE PRONQUNCED,
FIGURE 3 SHOWS THE EFFECT OF DECREASED RADIATION ON THE TEMPERATURE DISTRI—
BUTION, TAKING ACCOUNT OF GLACIATION.

THE ESTIMATED RELATIONSHIPS OF THE THREE VARIABLES OF INTEREST ARE ILLUS—
TRATED IN FIGURE 4, A DECREASE IN RADIATION ©OF 1 PER CENT NOW RESULTS IN A MEAN
TEMPERATURE CHANGE OF 5°Cc, A DECREASE OF 1,5 PER CENT RESULTS IN A TEMPERATURE
DROFP ©F 9%0Cc AND PRODUCES AN EQUATORWARD EXPANSION OF ICE AMOUNTING TO ABOUT
18 DEGREES QF LATITUDE. THIS WQULD BRING THE MEAN ICE EDGE IN NORTH AMER!CA TO
JUST NORTH OF EDMONTON, TROUT LAKE AND GOOSE BAY, BUDYKO!'S CALCULATIONS INDI—~
CATE THAT A 1.6 PER CENT DECREASE iN RADIATION WOQULD PRODUCE EXPANSION TO
A MCRITICAL LATITUDE OF 500, FOLLOWING WHICH THE ICE COVER WOULD SHIFT TO LOWER
LATITUDES A5 A RESULT ©OF SELF-DEVELOPMENTW, HE ARGUES THAT THIS COMPLETE
GLACIATION OF THE EARTH WAS ©ON THE PQINT OF BEING REALIZED IN THE PERIOCB OF
MAXIMUM QUATERNARY ICE. AT THAT TIME THE ICE BOUNDARY HAD MOVED ABQUT 90 PER
CENT OF THE DRISTANCE FRCM THE FRESENT MEAN LATITUDE (720) TC THE CRITICAL
MEAN LATITUDE,
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THREE QUESTIONS SHOULD BE ASKED}3

(1) 1S THE RADIATION VARIABILITY THE DOMINANT FACTOR [N LONG—-PERIOD
CLIMATIC CHANGE AND GLACIATION?

(11} CAN RADIATION VARIATIONS OF THE NECESSARY MAGNITUDES AND TIME-
SCALES BE EXPLAINED FROM A PHYSICAL POINT OF VIEWT

(111) ARE SUCH VARIATIONS LIKELY IN THE FUTURE?

IN ANSWER TO THE FIRST QUESTION, THE PHYSICAL FACTORS WHICH COULD THEORE—
TICALLY AFFECT THE EARTH'S TEMPERATURE REGIME CAN BE DIVIDED INTO THREE BASIC
CLASSES AS SHOWHN IN TABLE 2. IT MIGHT BE POINTED OUT THAT THESE FACTORS ARE
THE SAME ONES THAT ARE CONSIDERED IN STUDIES OF THE HEAT BALANCE AND GENERAL
CIRCULATION OF THE ATMOSFHERE, AND MANY AUTHORS, INCLUDING GODSON (1963), HAVE
DISCUSSED THE CHANGES IN GENERAL CIRCULATION WHICH MUST HAVE ACCOMPANIED THE
PALEQCLIMATIC SEQUENCE,ALSO, THESE FACTORS ARE INTERDEPENDENT AND THIS MAKES
IT DIFFICULT TO ASSIGN WEIGHTS TO THE IMPORTANCE OF INDIVIDUAL VARIABLES. THERE
ARE MANY THEORIES, SINCE, IN MOST CASES, THERE ARE NOQ DEFINITE W"PROOFSW AVAIL—
ABLE, THIS 1S ONE AREA WHERE THEORETICIANS CAN GIVE (AND HAVE GIVEN)} FREE REIGN
TO THEIR IMAGINATIONS, FOR MOST SIMPLE, OR SINGLE-CAUSE, THEORIES OF CLIMA.
TIC CHANGE, THERE ARE COMPELLING ARGUMENTS 1IFQR!! AND EQUALLY CONVINCING ARGU—
MENTS WAGAINSTNR, HOWEVER, MOST EXFERTS NOW AGREE THAT NEITHER EXTRA-TERRES.-
TRIAL NOR TOPOGRAFPHIC EFFECTS ALONE PROVIDE A SATISFACTORY EXPLANATION OF
PAST CLIMATIC VARIATIONS, MANY BELIEVE THAT ATMOSFHERIC CHANGES AFFECTING THE
RADIATIVE BALANCE ARE THE MOST IMPORTANT TRIGGERING AGENTS, BUDYKO!S LATEST
WORK EMPHASIZXES THE IMPORTANCE AND CRITICAL NATURE OF RADIATION IN LONG—-TERM
CLIMATIC CHANGE WHILE STRESSING THE SUFPORTING ROLE OF OTHER FACTORS, ES-
FPECIALLY CHANGES IN SURFACE ALBEDQD. WHILE MOST EXPERTS AGREE THAT RADIATION
PLAYS A SIMILAR VITAL ROLE IN DAY-TO-DAY WEATHER, THIS FARAMETER HAS BEEN
SOMEWHAT NEGLECTED IN FORECAST TECHNIQUES AND MATHEMATICAL MODELS, LARGELY
BECAUSE OF DIFFICULTIES IN OBTAINING ACCURATE MEASUREMENTS OF NET RADIATION,

IN ANSWER TQ THE SECOND QUESTION, A FHYSICAL FACTOR WHICH MIGHT HAVE MOpDl—~
FIiED RADIATION IN SUCH A WAY AS TO PRODUGCE THE CLIMATIC AND SLACIAL VARIATIONS
OF THE FAST IS THE VARIATION IN VOLCANISM.BUDYKO (1968) STATES THAT THE REQUIRED
RADIATION VARIATIONS ARE ONLY PSEVERAL TIMES AS GREAT AS THOSE OESERVED OUE
TO CHANGES IN VOLCANIC ACTIVITY PURING THE PAST CENTURYTNT, IT HAS ALSO BEEN
ESTABLISHED THAT THE MAIN EFOCHS OF QUATERNARY GLACIATIONS CORRESFONDED TO
PERIOCDPS OF CONSIDERABLE INCREASE 1IN VOLCANIC ACTIVITY AT LOW LATITUDES, IT
SHOULD BE NOTED THAT WE ARE REFERRING HERE TO PERSISTENT VOLCANIC POLLUTION
OF THE STRATOSPHERE, WHICH MODIFIES THE EARTH_ATMOSPHERE ALBEDQ BY SCATTER-
ING BUT HAS LITTLE DIRECT EFFECT ON MEAN ATMOSPHERIC WATER VAPOUR AND CLQUD

CONTENT .
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4, THE FUTURE

WHAT ABOUT FUTURE CLIMATIC VARIATIONS? BUDYKO{1968)STATES THAT "THE QUATER—
NARY HISTORY OF THE EARTH SEEMS TO BE A PERIOD OF COMING CLIMATIC CATASTROPHE
DUE TO WHICH THE EXISTENCE OF HIGHER FORMS OF ORGANIC LIFE ON OUR PLANET MAY
BE EXTERMINATEDW, BEFORE WE ALL START SIGNING UF FOR SPACE VOYAGES THERE ARE
SOME IMPORTANT FOINTS TO CONSIDER., MAN'S ARRIVAL ON THE SCENE HAS ALREADY
BEGUN TO MODIFY THE ¥WNATURALW CLIMATE, THE ADDITION OF CARBON DIOXIDE AND
COMEBUSTION PRODUCTS TO THE ATMOSPHERE IS CHANGING THE GREENHOUSE EFFECT
WHILE AT THE SAME TIME MODIFYING THE HYDROLOGIC CYCLE COMPONENTS SUCH AS
EVAPORATION, CLOUDINESS AND PRECIPITATION, ACCORDING TO BUDYKO, THE HEAT PRO-
DUCED BY MAN IN LESS THAN TWD HUNDRED YEARS WILL BE COMPARABLE TO THE ENERGY
COMING FROM THE SUN, IT WOULD, INDEED, BE STRANGE IF THE COMBINED EFFECTS OF
INDUSTRIALIZATION, POLLUTION AND THE FOPULATION EXPLOSION,WHICH WE VIEW TODAY
AS MAJOR PROBLEMS AND POTENTIAL DISASTERS, TURNED OUT TO HAVE BENEFICIAL AND
CRUCIAL LONG-TERM EFFECTS IN THE PRESERVATION OF MAN.

BROOKS, C,E, P, GEOLOGICAL AND HISTORICAL ASPECTS OF CLIMATIC CHANGE. COM-
(1951} PENDIUM OF METEOROLOGY, AMERICAN MET. SOC,, BOSTON,
BUDYKQ, M.I. THE EFFECT OF SOLAR RADIATION VARIATIONS ON THE CLIMATE OF

(1968) THE EARTH, PROCEEDINGS, IUGG_WMO SYMPOSIUM ON RADIATION IN-

CLUDING SATELLITE TECHNIQUES, BERGEN (IN PRESS),

BUDYKO, M.I. ATLAS OF THE HEAT BALANCE OF THE GLOBE, MOSCOW,
ED., {1903)

GODSON, W, L, THE 1INFLUENCE OF THE VYARIABILITY OF SOLAR AND TERRESTRIiAL
{1963) RADIATION OF CLIMATIC CONDITIONS. PROCEEDINGS, UNESCO-WMO
SYMPOSIUM ON CHANGES OF CLIMATE, ROME.

LAMB, H.H. THE CHANGING CLIMATE METHUEN AND CO,., LTD., LONDON,
(1966) -
MANABE, S,, THERMAL EQUILIBRIUM OF THE ATMOSFHERE WITH A GIVEN DISTRIBU-—
AND TION OF RELATIVE HUMIDITY, JOURN, ATMOS, SC., V. 24, NO. 3.

WETHERALD, R.

(1967)
SELLERS, W.D. PHYSICAL CLIMATOLOGY, Ci—l. 13, UNIVERSITY OF CHICAGO PRESS,
(1965} CHICAGO WORLD METEOROLOGICAL ORGANIZATION, 19663 CLIMATIC

CHANGE, TECHNICAL NOTE NO, 79.
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— CONTINUED FROM 128

IN THE DECEMBER 17 CASE, THE WIND SHIFT AT THE 200—-FT LEVEL OCCURRED
ABOUT 0900 EST AND THERE WAS AN ASSQOGIATED TEMPERATURE RISE. AT THE 20~FT
LEVEL, THE WIND SHIFT AND TEMPERATURE INCREASE OCCURRED A HALF HOUR LATER,
AT 0930 EST,. DURING THE PERIOD 085% TO 09520 EST, THERE WAS A TEMPERATURE IN~
VERSION OF & TO 10 DEGREES. A RELATIVELY LARGE VECTOR WIND SHEAR DEVELOPED
WHEN THE FRONTAL SURFACE WAS BETWEEN THE TWO LEVELS. AT 0900 EST, FOR
EXAMPLE, THE WINDS AT 20 AND 200—-FT WERE EAST—-NORTHEAST 5 AND SOUTH—-SOQUTH-—
WEST 10 MPH, RESFECTIVELY,

THE NRC OBSERVATIONS ARE GIVEN IN TABLE 2, FRONTAL PASSAGES OCCURRED
BETWEEN 0200 AND 0300 EST ON NOVEMBER 13 AND BETWEEN 1100 AND 1200 EST ON
DECEMEBER 17,

TABLE 2 _ HOURLY ORSERVATIONS FROM DIVISION OF BUILDING RESEARGH, NRC,
NOVEMBER 12-13, 1964 AND DECEMEER 17, 1964 NEAR TIMES OF WARM
FRONTAL PASSAGES

WIND (MPH) TEMPERATURE
{AVERAGE FOR HOUR ENDING ©r)

AT INDICATED TIME) (AT INDIGATED

TIME}
NOVEMBEER 12 2200 EST NES6 40
2300 EST ' NE2 40
NOVEMBER 13 0001 EST NE4 40
0100 EST NE4 40
0200 EST SW3 39
0300 EST swa 51
0400 EST SWI3 54
DECEMEBER 17 0700 EST ' ES5 18
0800 EST E4 19
0200 EST NE3 21
1000 EST SwW3 27
1100 EST NE1 26
1200 EST sSwiz 37
I

THE TIMES OF FRONTAL PASSAGE ARE SUMMARIZED IN TABLE 3, FOR UPLANDS
AIRPORT, THE TIME CAN BE GIVEN ONLY TO AN HOURLY INTERVAL, WHILE FOR THE
TOWER 200—FT NOVEMBER CASE, THERE IS SOME QUESTIOM AS TO WHETHER THE FRONTAL
PASSAGE OCCURRED AT 2330 EST (WIND SHIFT) OR 0100 EST (FINAL TEWMPERATURE RISE),
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CENTRAL. EXPERIMENTAL FARM TOWER WIND AND TEMPERATURE DATA,

FIGURE 4.

2200 EST, NOV, 12 TO 0200 EST, NOV, 13, 1964,

WIND SPEED (MPH)
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CENTRAL EXPERIMENTAL FARM TOWER WIND AND TEMFERATURE DATA,

FIGURE 5.

17, 1964,

0700 EST TO 1100 EST, DEC.

(°F}

TEMPERATURE

WIND SPEED (MPH)

40

35

30

25

20

—____“_4_______qu__.«____—_d__ﬂ____ﬂ____—_.—_a_“__

| 200' WIND A

-

—_— ~
’ /\\ N

9\/?‘ 9\\ tr P4 4 A A -

C <y
20" WIND

Tias' P

-

Cat T

TN TN TN N E TN NN NN

07 08 09 ic |
HOUR (EST)

156



TABLE 3: suMMARY OF TIMES OF FRONTAL PASSAGES

NOVEMBER 12..13, 1964 DECEMBER 17, 1964
UPLANDS AJRPORT 2300 TQ 2359 EST 0800 TO 050D EST
TOWER,; 200 FT 2330 EST (OR 0100 EST ?) 0900 EST
TOWER, 20 FT 0100 EST 0930 EST
NRC 0200 TO 0300 EST 1100 TO 1200 EST

WITH BOTH WARM FRONTS ORIENTED IN A NORTHWEST-SOUTHEAST DIRECTION,
AND WITH RELATIVELY BRISK SOUTHWEST WINDS IN THE WARM SECTORS, IT WOULD NOT
BE EXPECTED THAT THE FRONTAL PASSAGE TIMES AT THE THREE LOCATIONS WOULD
DIFFER BY SO MUCH, THE PROBABLE FACTORS OF IMPORTANCE ARE THE DIFFERENCES

IN ELEVATION AND THE ADDITIONAL FRICTIONAL DRAG CREATED BY THE URBAN ROUGH-—
NESS,

FINALLY, IT {S OF CONSIDERABLE INTEREST TO NOTE THAT IN BOTH CASES, THE
200—FT TOWER WIND DID NOT STRENGTHEN UNTIL AFTER THE FRONTAL PASSAGE AT 20 FT
(Fics, 4 AND 5), THE PROBABLE EXPLANATION IS THAT THE FRONTAL SURFACE, ACTING
AS A VISCOUS_FLUID INTERFACE, CREATED FRICTIONAL DRAG AND REDUCED THE 200_FT
WIND SPEED,

INTER ALIA — CONTINUED FROM 140
EASTERN SNOW CONFERENCE

THE EASTERN SNOW CONFERENCE IS AN INTERNATIONAL GROUP OF BUSINESSMEN,
ENGINEERS, FORESTERS, AND SCIENTISTS FROM EASTERN CANADA AND NORTHEASTERN
UNITED STATES WHO MEET ANNUALLY FOR THE INTERCHAMNGE OF INFORMATION RELATED
TO SNOW, ICE, FROST, HAlIL, AND OTHER PHENOMENA ASSOCIATED WITH THE WINTER
SEASON. MEMBERSHIP IS OPEN TO ALL INTERESTED INDIVIDUALS.,

THE 1869 MEETING WILL BE HELD AT THE SHERATON — EASTLAND MOTOR HOTEL IN
4
PORTLAND, MAINE, ON FEERUARY 6-7TH. TEN TECHNICAL PAPERS ARE SCHEDULED FOR
THE IEDAY MEETING,

FURTHER INFORMATION MAY BE OBTAINED FROM MR, GORDON AYER, SECRETARY,

P.0O. BOX 348, ALBANY 1, NEW YORK, OR MR. D.N. MC MULLEN, EXECUTIVE MEMBER,
E.S5.C., CONSERVATION AUTHORITIES BRANCH, B30 BAY STREET, TORCNTO 5, ONTARIO,
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ATMOSFHERE VOLUME &6, 1968

REVIEW

CLIMATOLOGY AND THE WORLD?T'S CLIMATES

BY GEORGE R. RUMNEY
NEW YORIKK

{MAC MILLAN), 1968, 656 PAGES. ($13,75 CANADIAN)

- M, K, THOMAS —

THIS BOOKIS ANNOUNCED FPURPOSE IS ®"TO INTRORDUCE THE READER TO THE NATWURE
AND DISTRIBUTION OF THE WORLDIS CLIMATESNF, THE CLIMATES OF THE WORLD ARE
DESCRIBED [IN DETAIL, BUT ALTHOUGH SOME MENTION IS MADE OF THE VARIOUS
ASPECTS OF SYNOFPTIC METEOROLOGY AND DYNAMIC CLIMATOLOGY, IN GENERAL THEY
ARE NOT DESCRIBED IN TERMS OF THE PHYSICAL METEOROLOGY WHICH PRODUCES
THEM. THIS 1S A THICK BOOK — FERHAPS TOO THICK, THE TEXT 1S REPETITIOUS AND THE
CHAPTERS LACK EFFECTIVE SUB_-HEADINGS, THERE 1S5,TO BE SURE, SOME DULLNESS IN—
HERENT IN ANY BOOK DEALING WITH DESCRIPTIVE CLIMATOLOGY, BUT MUCH OF THIS
COULD HAVE BEEN AVOIDED BY A LIVELIER STYLE AND THROUGH THE USE OF MORE PIC ~
TURES AND 1LILUSTRATIONS,

THE BOOK CONTAINS AN ABUNDANCE OF MAFPS, ALTHOUGH AS IN MANY AMERICAN
TEXTS, COVERAGE OF THIS CONTINENT 1S5 LARGELY LIMITED TO MAPS OF THE CONTINEN-—
TAL UNITED STATES. MANY CLIMATIC DATA ARE PRESENTED IN BOTH TABULAR AND
GRAPHICAL FORM, THIS REVIEWER, HOWEVER, FINDS SERIOUS FAULTS WITH POTH. DATA
FROM REGIONS OUTSIDE OF THE UNITED STATES AND CANADA WERE OBTAINED FROM OB-—
SCURE PUBLICATIONS INSTEAD:OF FROM NATIONAL OR WORLD METEOROLOGICAL ORGANI—
ZATION DATA PUEBLICATIONS, AND THE GRAPHS SHOWING THE ANNUAL MARCH OF TEM-—
PERATURE ARE INCORRECT IN MANY INSTANCES BECAWSE OF THE DRAFTSMAN'S FAULTY
HANDLING OF DECEMBER AND JANUARY DATA (THAT IS, WHEN AN ANNUAL GRAPH COVERS
14 MONTHS, ONE END OF THE CURVE SHOULD BE THE IMAGE OF THE OTHER).

THE REFERENCES GIVEN AT THE END OF EACH CHAPTER MIGHT WELL HAVE BEEN
MORE EXTENSIVE, AND MANY OF THE REFERENCES GIVEN ARE NON_-METEOROLOGICAL IN
CHARACTER, UNFORTUNATELY, THE REFERENCES GIVEN ARE NOT A SATISFACTORY GUIDE
TO THE MANY EXCELLENT CLIMATOLOGICAL BOOKS AND ARTICLES WHICH HAVE NOW
BEEN FPUBLISHED,

THERE ARE ALSO A FEW OBVIOUS ERRORS IN THE TABLES AND GRAFPHS, FOR EX-
AMPLE, ON PAGE 209, VANCOUVER TEMPERATURES ARE SHOWN AS BEING 10 DEGREES

HIGHER THAN THEY ARE, WHILE ON PAGE 344 THE LATITUWDE LINES ARE LABELLED INCOR-—
RECTLY,
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IN SUMMARY: THIS IS A STANDARD DESCRIPTIVE CLIMATOLOGICAL TEXT-BOOK, PER—
HAPS TO BE RECOMMENDED FOR NON~SCIENCE UNDERGRADUATES, OR AS AN ADDITICN TO
A LARGE CLIMATOLOGICAL LIBERARY, BUT CERTAINLY NOT AS THE ONLY TEXT--RBOOK IN
CLIMATOLOGY FOR A METECROLOGIST!'S LIBRARY.

NOVEMBER 11, 1968

MR, J, MCCULLQOCH
EDITOR ATMOSFPHERE

315 BLLOOR STREET, WEST
TORQNTQ, CNTARIC

DEAR MR, MC CULLQCH?S

IT WAS A PLEASURE TO HEAR AGAIN THROQUGH THE PAGES OF ATMOSPHERE FROM MY
FELLOW COLLEAGUES IN METEOROLOGY, DR, K,D, HAGE, WITH WHOM I GRADUATED FROM
THE UNIVERSITY OF TORONTOQ IN 1950, AND OR, C., MATEER, WITH WHCM | WORKEO AS A
FORECASTER AT MALTON. 1 ENJOYED THEIR COMMENTS REGARDING THE ROSE REPOQRT
WHICH | HAVE SUBSEQUENTLY REAO.

1 WAS PARTICULARLY INTERESTED IN OR, HAGE!S SECOND LAST PARAGRAPH ON PAGE
13 OF vOL. 6 NO, 1t IN WHICH HE DESCRIBES A NATIONAL CENTRE WHICH SHOULD EMEBRACE
« FROM THIS POINT CN, THE SUBJECT MATTER READS VERY MUCH LIKE MY
1OB DESCRIPTION HERE AT CNTARIC HYDRQO WHICH 1 JOINED N 1953, FOR ANY OF MY FEL-
LOW METEOROLOGISTS WHOC MAY NOT KNOW, ONTARIC HYDRO PRESENTLY EMPLOY THREE
METEQOROLOGISTS WHO HAVE OR ARE WORKING ON STUDIES OF AIR-.SEA INTERACTIONS
WHICH AFFECT LAKE ERIE ELEVATIONS AND NIAGARA RIVER FLOWS, WATER RESQURCE
FORECASTS, ESTIMATES OF SPRING BREAK--UP AND VOLUME OF SPRING FRESHETS, AIR
POLLUTION CLIMATOLOGY AND DIFFUSION FOR THERMAL PLANT DESIGN, CORRELATIONS
OF WEATHER VARIABLES WITH SYSTEM DEMANDS, FORECASTS AND EFFECT OF ICE ON
HYDRAULIC AND THERMAL GENERATING STATIONS, PROVIDE CLIMATQLOGICAL CONSULTING
FOR DESIGN OF PLANTS, LINES ETC. AND OF COURSE THE INEVITABLE TAILOR--MADE
DAILY FORECASTS FOR HYDRO!'S OPERATIONS, SOME OF THESE PROJECTS ARE CARRIED
OUT IN CO~OFPERATION WITH CIVIL, ELECTRICAL AND CHEMICAL ENGINEERS AND OPERA.-
TIONS RESEARCH STAFF, IN ADDITION, HYDRO WAS INVOLVED WITH THE EARLIEST ERA
OF WEATHER MODIFICATION IN CO—_OPERATION WITH NRC OVER THE FROZEN MUSKEGS OF
NORTHERN ONTARIO 1N 1248, AND LATER IN A PROIJECT WHICH PRODUCED LIVELY PUBLIC
RELATIONS CONSEQUENCES IN 1965, [ DID NOT REALIZE UNTIL 1 READ DR, HAGE'S LETTER,
THAT WE HAVE HAD AN INSTITUTE HERE AT ONTARIC HYDRO FOR THE PAST FIFTEEN YEARSt

I ALSO AGREE WITH THE MATEER THEOREM THAT FTHE USEFULNESS OF A COMPUTER
1S INVERSELY PROFPORTIONAL TO THE SQUARE OF ITS DISTANCE FROM THE USERW,
SCIENTISTS, INCLUDING METEOROLOGISTS, CANNOT SURVIVE WITHOUT READY ACCESS TO
COMPUTERS, ACTUAL OR VIA TERMINALS, ANY MORE THAN AN ENGINEER OF i0 YEARS AGO
COULD LIVE WITHOUT A SLIDE—-RULE.

— CONTINUED ON 160
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THE CANADIAN METEOROLOGICAL SOCIETY

LA SOCIETE METEOROLOGIQUE DU CANADA

THE CANADIAN METEOROLOGICAL SOCIETY CAME INTO BEING ON JANUARY 1, 1967, REPLAC—
ING THE CANADIAN BRANCH OF THE ROYAL METEOROLOGICAL SOCIETY, WHICH HAD BEEN
ESTABLISHED IN 1340, THE SOCIETY EXISTS FOR THE ADVANCEMENT OF METEOROLOGY
AND MEMBERSHIP IS OPEN TO PERSONS AND ORGANIZATIONS HAVING AN INTEREST IN
METEOROLOGY, THERE ARE LOCAL CENTRES OF THE SOCIETY IN SEVERAL OF THE LARGER
CITIES OF CANADA WHERE PAPERS ARE READ AND DISCUSSIONS HELD ON SUBJECTS OF
METEOROLOGICAL INTEREST. ATMOSPHERE IS THE OFFICIAL PUBLICATION OF THE
SOCIETY., SINCE ITS FOUNDING, THE SOCIETY HAS CONTINUED THE CUSTOM BEGUN BY THE
CANADIAN BRANCH OF THE RMS OF HOLDING AN ANNUAL CONGRESS EACH SPRING, WHICH
SERVES AS A NATIONAL METEOROLOGICAL CONGRESS,

FOR FURTHER INFORMATION REGARDING MEMBERSHIP, PLEASE WRITE TO THE CORRES—
FONDING SECRETARY, CANADIAN METEOROLOGICAL SOCIETY, P.0O. BOX 851, ADELAIDE
STREET POST OFFICE, TORONTO 1, ONTARIO.

THERE ARE THREE TYPES OF MEMBERSHIP — MEMBER, CORPORATE MEMBER AND STUDENT
MEMBER., FOR 1969, THE DUES ARE $7.50, $25.00 AND $1.00, RESPECTIVELY. ATMOSPHERE
IS DISTRIBUTED FREE TO ALL TYPES OF MEMBER. APPLICATIONS FOR MEMBERSHIP
SHOULD BE ACCOMPANIED BY A CHEQUE MADE PAYABLE TO THE CANADIAN METEOROLOGI-—
CAL SOCIETY, WITH EXCHANGE ADDED FOR NON—TORONTO BANKS,

COUNCIL FOR 1968-69

PRESIDENT — M.K. THOMAS COUNCILLORS

VICE—PRESIDENT — J.P, BRUCE P.W. SUMMERS

PAST PRESIDENT — A.W. BREWER J.B. GREGORY

TREASURER — L. SHENFELD c. EAST

CORRESPONDING SECRETARY - J.D, HOLLAND CHAIRMEN OF LOCAL CENTRES
RECORDING SECRETARY — G.L., PINCOCK

THe ExecuTtive ApbrESs: P.o. BOX 851
ADELAIDE STREET POST OFFICE
TORONTO 1, ONTARIO, CANADA
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