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CHAPTER 7

WIND

7.1 GENERAL: Windisdefinedasairinmotion.It representsthehorizontalflow ofairataheightof 10
m. Wind informationis includedinall surfaceweatherreportsandshallcontainbothvelocity (directionand
speed)andcharacter.Formeteorologicalpurposes,thewind direction isreportedwith respectto TrueNorth
andthespeedis expressedin nauticalmilesperhour(kt).

7.1.1 Direction: thewind directionisthedirectionfromwhichtheair is moving. It representstheaverage
directionduring theTWO minuteperiodendingatthe timeof observation.

7.1.2 Speed:thewind speedistherateof airflow pastafixedpoint. It representstheaveragespeedduring
theTWO minuteperiodendingatthetimeof observation.ThetermCALM is usedto describeanapparent•
absenceof wind flow.

7.1.3 Character:wind characterisreportedwhentherearesignificantvariationsin thewind speed,during
theTEN minuteperiod endingatthetimeof the observation.Thecharacterwill bereportedas aGUSTor
SQUALL dependingon the magnitudeanddurationof the variation.

7.1.3.1 Gusts:gustsaresudden,rapid,andbrief changesin thewind speed.Theyarecharacterizedby the
moreor lesscontinualfluctuationsbetweenthe high (peak)andlow (lull) speed.

7.1.3.1.1 Thesecriteriafor reportinggustsare the sameas criteriausedby autostations.Gustsshallbere- I
portedwhen:

(a) the highestpeakspeedis atleast5 kt higherthanthe currenttwo minuteaverageand

(b) the highestpeakis atleast 15 kt.

7.1.3.2 Squalls: Squallsareessentiallygustswith alongerdurationof higher speeds.Squall speedsare
reportedonly by stationswith arecordingwind instrumentandthenonly whenthefollowing criteriaarere-
corded:

(a) thewind speedincreasesby IS kt overthe two minuteaveragespeedthatprecededthe in-
crease

(b) the durationof the peakspeedperiod is at leasttwo minutes

(c) the wind speedattainsaoneminutemeanof at least20 kt, during thepeakspeedperiod

(d) thewind speeddiminishesby at least5 kt.

7.1.3.2.1The speedto bereportedis thehighestoneminutemeanspeed.
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7.1.3.2.2Whenthe Beaufortscaleis usedfor estimatingwind speed,(referpara.7.6) thefollowing criteria
shouldbeusedfor thereportingof squalls. “A suddenincreasein wind speedby atleastthreestagesof the
BeaufortScale,thespeedrisingto force6ormore, lastingforatleasttwo minutesandthendiminishingby at
leastonestageor more.~~

7.1.4 Wind Shift is adefinite changein the generaldirection from whichthe wind is blowing.

7.1.4.1 A wind shift shallberecordedwhen~llof thefollowing occur:

(a) Thedirectionfrom which thewind is blowing changesby 450 or more

(b) The changein directiontakesplacein lessthan15 minutes

(c) Theaveragewind speedatthe completionof the shift is 10 kt or more.

7.1.4.2 The time of the wind shift shallbethetime atwhich thewind beginsto shift.

Note: A changein wind speedfrom calmto 10 kt or moreis not consideredawind shift.

I
7.1.5 VariableDirection:Wind directionis definedasvariablewhenthewind direction variesby 60~or
orein the 10 minuteperiodpreceedingawind observationandthe meanwind speedhasbeengreaterthan3
knots.

7.1.5.1 Whendirectionis variable,the two extremedirectionsshallbe reportedin aclockwisefashion.

7.2 WIND INSTRUMENTS. The standardinstrumentfor measuringthe wind is the anemometer,
which is normallyexposedat the internationallyagreedheightof 10 m. Severaltypesof anemometersare
usedin Canada.They aredescribedin detailin the appropriateinstrumentmanualsandbriefly below.

7.2.1 Type45 Anemometer.This typeof anemometeris usuallyconnectedto asteprecorderwhich is
equippedwith pensto recordthewind directionandspeed.Wind direction(to eightpointsof the compass)
and speedvaluesmaybeobtainedfor anydesiredperiodby examiningthe recordercharts.

7.2.1.1 A lamp typeflashinglight indicatormayalsobe usedwith this equipment;the wind speedbeing
indicatedby therateof flashingof alamp,andthewind directionby thelightingof lampscorrespondingto the
mainpointsof thecompass.Careshallbetakenthattheminor pointsofthecompass,suchasNNE, ENE,etc.,
arenot neglectedwhenobservingwind direction.Whenonelampburnssteadily,with orwithoutoccasional
flashesof eitheror bothadjacentlamps,thedirectionof thelampburiningsteadilyshallbetakenasthemean
wind direction. Whenonelamp bumssteadilywith anadjacentlampburing morethan50% of thetimeor
whenboth lampsburnintermittently,the direction is in betweenthedirection indicatedby theselamps.

7.2.1.2 TheType45 Anemometerdoesnot indicateor recordpeakspeedsbutgives reliablemeanvalues.
The observershouldusevisual observationandestimationsto supplementtheinstrumentdataduringgusty
andsquallyconditions.
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7.2.2 TheU2A System.Thissystemconsistsessentiallyof twoparts,awind speedmeasuringsystemand
awind directionmeasuringsystem.

7.2.2.1 Thewind speedmeasuringsystemcomprisesasmalldirectcurrentgeneratordrivenby acupwheel,
whichin turnisdrivenby theforceofthewind. Theoutputvoltageofthegeneratoris proportionalto thespeed
of rotationofthecupwheel,andthereforeproportionaltothewind speed.The‘outputofthewind speeddetec-
tor is connectedto aremotedial indicatorby meansofcables.

7.2.2.2 Thewinddirectionmeasuringsystemcomprisesaprecisionpositionalmotoror synchro,controlled
by a wind vane,which in turnreactsto the ambientwind direction. The outputof thedetectingpositional
motorisconnectedtoareceivingpositionalmotorby meansofcables.Thereceivingpositionalmotorisfitted
with apointerand housedin aremotedial indicator.

7.2.2.3 Theoutputsfrom thewind speedandwind direction detectorsmayalsobe connectedto aremote
stripchartrecorder,which providesacontinuousanalogrecordof the wind speedandwind directionatthe
station.

7.2.2.4 Thewind speedsystemis selfenergizedandrequiresno externalpowersupply.

7.2.2.5 Thewind direction systemrequiresapowersupplyof 32 or 115volts, 60Hzconnectedthrougha
suitabletransformerandnormallyappliedat an indicatorpanel.

7.2.2.6 TheU2A Anemometerhasafairly low lag factorandproducesmoreor lessinstantaneousvaluesof
speedanddirection.Byexaminingthechartrecordfor theappropriateperiodorby observingthedial indica-
torsoveraperiodof time, meanvaluesof wind speedanddirectioncan be approximatedandgustorsquall
conditionsdetermined.*To obtainmeanvalues,thedial indicatorsor therecordercharttracesshouldbeob-
servedfor the requiredperiod. The positionon thedial or chartoverwhichthe indicator or recorderpen
movedforthemajorpartof thetimeshall bedetermined,neglectingbriefmovementsaboveandbelowthis
position. Themid—pointof thispositionshallbetakenasthemeanvalue,forexample,if thedial indicatoror
recorderpenmovedmainlyin therange12to 18knots,withgustsup to28 knots,andlullsdownto8 knots,the
meanwindspeedshallbetakenas 15 knots.Thesamemethodshallbefollowedindeterminingthemeanwind
direction.

*Note: Referparas.7.4.4and7.5.4for orderofpreferencewhenbothU2A DialandU2A Recorderequipment

areavailable.
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7.2.3 The78DAnemometerSystem. Thebasicsystemconsistsofa78Danemometerandadisplay.The
anemometeris acupandvaneanemometerusingU2A cups,vanes,andhousings.The78Danemometeruses
lowpower,highreliability, optoelectronictransducersandhasabuilt in microcomputerto sampleandcalcu-
latefive secondvectorcomponentsof wind.Everyfive secondsawind messageis transmittedto thedisplay
unit whichprovidesfurtheraveragingforperiodsoftwoandtenminutesaswell asdisplayingthesevaluesand
determininganddisplayingsignificantwind gusts.Thedisplayunitoperateson 115VAC andsuppliesthe 12
VDC necessaryfortheanemometer.Theobservercanselectthetwoor tenminuteaveragewind on thedisplay
by meansof asimpleswitch.Differentconfigurationspossiblewith the78Dsystemincludetheadditionofan
analogtypechartdisplayandmultipledisplayson a singleanemometer.

7.2.4 CollocatedAutomaticWeatherStations. Wind directionandspeedmaybe derivedhourly from
transmittedreportsofcollocatedautomaticstations.Automaticstationscurrentlyin use— MARS I, MARS II,
MAPS I, MAPS II, andREADAC — usea variety of sensors,generallyexposedat the standard10 metre
height.Thewind velocity is generallyaveragedovera10 minuteperiod,howeverin thecaseof MAPS I, the
directionis averagedovertwo minutesandthespeedover 10 minutes.TheMAPSlandMARSI reportwind
speedsin milesperhour; theotherautostationsmentionedabovereportwind speedin knots.Hourly wind
reportsfrom aREADAC station are averagedover a two minute period; synoptic wind reportsfrom a
READAC stationareaveragedover 10 minutes.Wind directionsfrom all of theaboveautostationsarere-
portedin tensof degrees.

7.2.5 AnemometersatLow WindSpeeds.Thestandardtypesof anemometerdo notgiveaccurateresults
at speedslessthan2 knots. Theobservermustestimatethedirection andspeedof the wind in suchcircum-
stancestothebestof hisability (seepara.7.3). Howeversuchestimatesshallbeconsideredasequivalenttoan
instrumentalobservationof thewind becausetheindicationsof theanemometerhavebeenconsidered.

7.3 ESTIMATION OFWIND. Whensuitableinstrumentsare lackingor whentheinstrumentsarenot
in operatingcondition,thewind direction(to 8 pointsof thecompass)andthewind speedandcharactershall
beestimated.This canbedonewith afair degreeof accuracyby observingthecommoneffectsofthewind.
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7.3.1 The direction of thewind maybe determinedby watchingawind cone,wind vane,or the drift of
smoke.

7.3.2 Thespeedmaybeestimatedby usingtheBeaufortScaleof Windswhichrelatescommoneffectsof
thewind andequivalentspeedsin knots(para.7.6).

7.4 REPORTINGWIND - HOURLY OBSERVATIONS

7.4.1 Thewinddirectionandspeedreportedin theHourlyObservationshallbeatwo—minutemean.The
directionshallbedeterminedto thenearesttendegreesandthespeedto thenearestknot. Theoccurrenceof
gusts,squallsandwind shifts,andthe timeof the lattershallalsobe reported.

7.4.2 Thetwo-minutemeanmaybereadilydeterminedatstationsequippedwith dial ordigital indicators
or with a U2A recorderor otheranalogchartrecorder.

7.4.3 When only astep—recorder(Type 45B) is available,the time for the last mile recorded,supple-
mentedby avisual observationof theeffectsof the wind,shall be usedto estimatethetwo-minutemean.

7.4.4 When thereis morethanonetypeof wind instrumentinstalledatastation,thefollowing orderof
preferenceshallapply in determiningboth direction andspeed.

(a) U2A or otheranalogchartrecorder

(b) 78D Display orvoicegeneratedmoduleoutput

(c) U2A Indicator(dial)

(d) FlashingLight Indicator(type45)

(e) Step-recorder(Type45 — to obtainan estimatedtwo-minutemean).

(f) CollocatedAutomaticStation (to obtainan estimatedtwo-minutemean).
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7.5 REPORTINGWIND - SYNOPTICOBSERVATIONS

7.5.1 Thewind directionandspeedreportedin theSynopticObservationshallbeaten—minutemean.If
theten—minuteintervalpriortotheobservationincludesadiscontinuityin thewinddatai.e., anabruptchange
in directionorspeedorabreakin therecord,only dataoccumngafterthediscontinuityshallbeusedforob-
taining meanvalues:hencethetime interval in thesecircumstanceswill becorrespondinglyreduced.The
wind directionshallbereportedin tensofdegrees,usingWMO Code0877(refer12.3.2.2)andthespeedshall
bereportedin knots.

7.5.2 Thewind directionshallbeobservedtothenearesttendegreesor tothenearestsixteenpointsof the
compass,dependingon thetypeof anemometeravailableor to eightpointsof thecompasswhenit is neces-
saryto estimatethewind direction.Forrecordpurposesthewind directionshallberecordedto thenearestten
degrees.

7.5.3 Wind speedsinknotsshallbedeterminedfromtheanemometer.If speedsfromtheanemometerare
obtainedin milesper hourthey shallbeconvertedto knots,usingthetablegivenin para. 12.3.2.3.

7.5.4 Whenthereis morethanonetypeof wind instrumentinstalledat a station,the following orderof
preferenceshallapply in determiningboth directionandspeed:

• (a) U2A Recorder

(b) Step-recorder(Type45)

(c) 78D Display

(d) CollocatedAutomaticStation

(e) U2A Indicator(dial)

(f) FlashingLight Indicator(type45)
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7.6 BEAUFORTSCALE OFWINDS
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