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CHAPTER 15

PILOT BALLOON OBSERVATIONS

15.1 GENERAL. Pilotballoonsarerubberballoonsfilled withsufficientgas(normallyhelium,but some-
timeshydrogen)toriseatapredeterminedrate. Thepurposeof pilot balloonobservationsistodeterminethe
directionandspeedof theupperwinds. Instructionson thefilling andreleaseof balloons,plottingof observa-
tions, operationandcareof equipment,etc., aregivenin InstrumentManualNo. 60.

15.2 TIMES. Pilot balloonobservationsaremadeatdesignatedstationsup tofourtimesdaily. Theinter-
nationallyagreedtimesof pilot balloon observationsare0000,0600,1200 and 1800 UTC.

15.2.1 In Canadatheofficial timesof pilot balloon observationsmayvary from stationto station andare
scheduledby AES RegionalHeadquarters.

15.2.2 If twilight or weatherdoesnot permit thereleaseat thescheduledtime of observationthe release
shouldbemadeup to onehourafterthescheduledtime if atall possible.Forexample,if thefirst releaseis
unsuccessful(e.g.,balloon burstingbelowthelowestreportablewind level) thenanotherreleaseshouldbe
attemptedif it can be madewithin an hourof the scheduledtimefor that observation.

15.2.3 A pilot balloonreleaseshallalwaysbeattemptedexceptwhenthecloudbaseis belowthe lowestre-
portablewind level or whenprecipitationor an obstructionto vision rendersaflight impractical. In such
cases,thereasonfor no observationshallbereportedas indicatedin para. 15.5.

15.3 COLOURS. Balloonsaresuppliedin two colours,redandclear. Redballoonsshouldbeusedwhen
thereis anappreciableamountofcloud,and/orwhenthesky is hazy. Clearballoonsshouldbeusedwhenthe
cloudamountis negligible,andwhenthe sky is clear.
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15.4 FORM 63-2340- RECORDOF PILOT BALLOON ASCENT.

15.4.1 Form63—2340shallbecompletedonlywhenapilot balloonisreleasedandwind dataareobtainedfor
atleastoneof thecodedlevelsabovethesurface.Whereno releaseis made,or whereareleaseis madeand
dataare not obtainedfor anyof the codedlevelsabovethe surface,Form63—2340shallnot beused. (See
instructionson Form63—2339,para.15.5).

15.4.1.lStationName(in full). Do not useabbreviationsor three—letteridentifiers.

15.4.1.2Observer’sName— Recorder’sName. Namesshallbeprinted.

15.4.l.3Timeof Actual Release(UTC). Enterthe hoursandminutes,e.g.,0515.

15.4.1.4Rateof Ascent. This entry shall bemadeonly if an ascentrateotherthanthe standardrateof 180
metresperminute is used.

15.4.l.SYear — Enterthe last two digits of the year,e.g.,83 for 1983.

Month — Entertwo digits for thenumberof themonth in the year(01 for January,02
for February,03 for March,etc.)

Day - Entertwo digits for the dayof the month basedon the scheduledhourof
observationUTC (01 forthe first day, 02 for the secondday,etc.).

Hour — Entertwo digits to indicate,to the nearesthour,theactualtime of release.

15.4.1.6Causeof Termination. Enteracheckmark in oneof thesquares(1, 2, 3, 4, 8 or 9) in the section.

15.4.1.6.1 Use“3” (Balloonfaded)whendistanceis themain reasonfor the lossof theballoonfrom
sight.
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15.4.1.6.2 Use“4” (Cloud orprecipitation)whenthe presenceof cloud, precipitationor lithometeorsis the
main reasonfor the lossof theballoon from sight.

15.4.1.6.3 Use “8” (Abandoned)for terminationof the flight atapre—establishedmaximumlevel. Givean
explanationin the spaceon the backof the form under“additionalnotes.”

15.4.1.6.4 Use “9” (OtherCauses)for flight terminationfor anyreasonotherthanthoselistedabove.Givean
explanationin thespaceon the backof the form under“additionalnotes”.

15.4.2 AscentData. Dataobtainedduring the pilot balloon ascentare enteredon Form63—2340. The
aximuth andelevationanglesarereadfromthetheodoliteat one—minuteintervalsandenteredin the spaces
provided. Thesereadingsareplottedon thepibalplotting boardin accordancewith instructionsgiven in In
strumentManualNo.60. At stationsequippedwith micro—computersthevaluesareenteredinto thecomputer•
andaplotting boardis not used.

15.4.3 ComputedValues. Wind directionsandspeedsaredeterminedforeachone—minuteinterval. Upper
wind directionandspeedobservationsareplottedagainstheighttoprovidewind directionandspeedinforma-
tionasrequiredfor thecodedmessageandforclimatologicalpurposes.TheUpperWindGraphBoardisused
in plotting thesedata. At stationsequippedwith micro—computersthevaluesareenteredinto the computer•
andaplotting boardis not used. I

15.4.3.1Wind directionsandspeedsshall bereadoff for theheightsspecifiedfor thecodedmessageandfor
“Climatological Data”, andenteredon Form63—2340in the appropriatespaces.

I 5.4.3.2Entriesaremadeunder‘ClimatologicalData’ only if thereis aregionalrequirementfor thesedata. If
so, entriesarerequiredas follows:

(a) Threedigits shall beusedwhenenteringthe wind direction,e.g.,2 is entered002,21 is
entered021, 145 is entered145. Calm is entered000.

(b) At leasttwodigitsshallbeusedwhenenteringthewind speed,e.g.,3 m.p.s.is entered03,
23 m.p.s. is entered23, 109 m.p.s.is entered109. Calm is entered00.

(c) Wind speedsof less than1/2 metrepersecondshall bereportedas calm.
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(d) Levelswhich lie belowstationelevationshallbeleft blank; levelswithin the ascentfor
whichwind dataaremissingshallbeindicatedbyan“M” entryin eachof“Direction” and
“Speed”Columns.

(e) If the ascentreachesareportablelevel requiredin thecodedmessagebut terminatesbe-
fore it reachesthe first climatologicaldatalevel (500m, 1000 m, 1500 m, etc.) placea
largecrosswithin thefirst four or five climatologicaldatalevelsto indicatethat no data
areavailable. In suchcasesdo not recordthe surfacewind in theclimatologicaldata.

15.4.4. CoordinatedUniversalTime shall be usedin determiningthebeginningandendingof the month.
Thus,the earliestpossibleflight of the month would beat 0000UTC on the first dayof the month.

15.5 FORM 63-2339- MONTHLY SUMMARY OF PILOTBALLOON OBSERVATIONS.

15.5.1 Form63—2339is providedfor two reasons:

(a) Torecordthehighestlevel reachedin thecodedmessagefor all scheduledflights reaching

areportablecodedlevel abovethe suface;and

(b) torecordthe applicablecodedreasonfor ‘no observation’for all scheduledobservations
whereno releasewasattempted,or wherethe balloon did not reachthe first reportable
codedlevel abovethe surface.

15.5.1.lThe codedabbreviationfor ‘no observation’shall be selectedfrom the list provided on Form
63—2339.

15.5.I.2Thus,anentry shall bemadeon Form63—2339foreveryscheduledpibal observationforthemonth.

15.5.2 Station,Province,MonthandYear. Thestationname,province,monthandyearshallbeprintede.g.,
REGINA A., SASK.,JANUARY, 1975.
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15.5.3 CoordinatedUniversalTime shallbe usedin determiningthebeginningandendingof themonth.
Thus,theearliestpossibleflight of the month wouldbeat 0000UTC on thefirst dayof themonth. Notethe
instructionsat the bottomof Form63—2339.

15.5.4 Forwardingof Forms63—2340and63—2339. Eachmonth’s copiesof Form63—2340shallbear-
rangedin chronologicalorderwith the first flight of the monthon topandthe last flight of themonth on the
bottom.Theseformsfortheentiremonth,togetherwith onecopyofForm63—2339shallbeplacedin anenve-
lope, or otherwisesecurelypackaged,andforwardedpromptlyto the ADMA at the endof eachmonth.

15.6 CODING PILOT BALLOON REPORTS

15.6.1 Upperwind observationsfrom landstationsshallbereportedby usingWMO CodeFM 32—IX — PI-
LOT with theexceptionthatfor domesticpurposesspecialgroupsareaddedto givesignificantwinds,(para.
15.6.3.14).ThecodenamePILOTreferstoanupper—windreportfromalandstation,but is not transmittedas
part ofthe report. A completePILOT message,giving wind datato levelsabovethe 100hPalevel (approxi-
mately 16 000m) shall be codedin four parts;A, B, C, andD.

15.6.1.1PartsA andB shallincludeall thecodeddataup toandincludingthe 100hPalevel (approximately16
000 in).

15.6.1.2PartC andD shall includethe remainderof the codeddatato theterminationof theascent.

15.6.1.3PartsA andB arereferredtoastheFIRSTPORTIONof thereport.Transmissionof theFIRSTPOR-
TION of thereportoverthe meteorologicalteletypesystemmustbe undertheheadingUL.

15.6.1.4PartsC andD arereferredtoastheSECONDPORTIONof thereport.TransmissionoftheSECOND
PORTIONof thereportoverthe meteorologicalteletypesystemmustbe underthe h eadingUY

15.6.1.5FIRSTPORTION(partsA andB) underthe headingUI andSECONDPORTION(partsC andD)
maybe transmittedsequentially,providedeachpart UI andUY arefully formattedfor transmissionas sepa-
ratereports.
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15.6.1.6 ThesecodinginstructionsapplytoPilot Balloonobservationswhichhavebeentakenusingtheopti-
cal theodoliteandno pressuremeasuringdevice.

15.6.2

PILOT - UPPER-WINDREPORT

FIRSTPORTION

(Dataup to andincluding 100 hPa)

PART A

CodeFormat Contents

MIMIMJMJ YYGGa4 Iliii

S5nPjP1ddfff ddfff ddfff
55nP1P1ddfff ddfff ddfff

7HmHmHmHm

or

6HmHmHmHmJ

(Identificationgroupsfor land
stations)

(StandardIsobaricLevels)
(850,700, 500, 400, 300,
250,200, 150and 100hPa).

dmdmfmfmfm(4VbVbVaVa) (Maximum Wind Data)

or

77999=

PARTB

CodeFormat

(No MaximumWind Data)

Contents

MIMIMJM~ YYGGa4Thu

9t~u1u2u3ddfff ddfff ddfff

9t~u1u2u3 ddfff ddfff ddfff=

(Identificationgroupsfor land
stations)

(Fixed RegionalLevelsand
SignificantLevels)

(Sect. 1)

(Sect.2)

(Sect. 3)

(Sect. I)

(Sect. 4)

/
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PILOT - UPPER-WINDREPORT

SECONDPORTION

(Dataabove100 hPa)

PART C

CodeFormat

M~M~M~M~ YYGGA4 Ihiii

5SnP1Pj ddfff ddfff ddfff....

7HmHmHmHm

or

6HmHmHmHmJ

Contents

(Identificationgroupsfor land
stations)

(StandardIsobaricLevels70, 50, 30.
20, 10, 7 and5 hPalevels)

dmdmfmfmfm(4VbVbVaVa)= (Maximum Wind Data)

or

(No MaximumWind Data)

CodeFormat

MIMIMJM~ YYGGA4 Iliii

Contents

(Identificationgroupsfor land
stations)

9
or t~u u2u3 ddfff ddfff ddfff (FixedRegionalLevels

and Significant Levels)

9
or t~u j u2U3 ddfff ddfff ddfff=

(Sect. I)

(Sect.2)

(Sect.3)

77999=

(Sect. I)

PART D

(Sect. 4)
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15.6.3

SPECIFICATIONSOFSYMBOLIC LETTERS

ANDDETAILEDCODINGINSTRUCTIONS

PART A

(Dataup to andincluding 100 hPa)

15.6.3.1M~M~M~M~ — Identification Lettersof the CodeForm.

15.6.3.1.1 Two identical lettersidentifying the codeform shallbecodedfor M1M1 andtwo identical
lettersindicating thepart of the codeform shall becodedfor M~M~according to the following WMO code:

WMO CODE2582

Partof CodeFormM~M~
CodeForm M1M~ PartA PartB PartC PartD

PILOT PP AA BB CC DD

M~MIM~MJ in PartA = PPAA
4

I 5.6.3.2YYGGa4

15.6.3.2.1 YY Dayof theMonthandUnit of Wind Speed.

(a) Thedayof themonth,accordingtoUTC,on whichtheobservationis takenandtheunitof
wind speed(i.e., knotsor metresper second)beingusedare reportedfor symbol YY.

(b) Thedayof themonth is indicatedby useof codefigures01 to 31, inclusive,wherecode
figure 01 meansthe 1stdayof themonth,02 meansthe 2nd dayof the month,etc.

(c) The units of wind speedusedare indicated as follows:

Whenwind speedsaregiven in knots, 50 is addedto YY.

Whenwind speedsaregiven in metresper second,YY is not modified.

(d) The AtmosphericEnvironmentServiceof Canadausesthe knot for the unit of wind
speed. Therefore,50 is alwaysaddedto the codefigure determinedfor the dayof the
month.

I

I
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15.6.3.2.2 GGTime of Observation.Thetime of observationshallbe codedto thenearestwhole
hour.Usethe24 h clocksystem(00to 23)basedon Coordinated Universal Time. For example, a release time
of 0010UTC would becodedas00, andareleasetime of 0030UTC wouldbecodedas 01.

15.6.3.2.3 a4 Indicatorfor Typesof Equipment.

(a) The typeof equipmentusedduringtheascentto measureupperwinds is in-
dicatedby the codefigure reportedfor symbola4. The appropriatecodefig-
ure is selectedfrom thefollowing:

Code
Figure Equipment(WMO Code0265)

0 Pressureinstrumentassociatedwith wind—measuringequipment
Optical theodolite

2 Radio theodolite
3 Radar
4 Pressureinstrumentassociatedwith wind—measuringequipment

but pressureelementfailed during ascent.

15.6.3.3 Iliii StationNumber

(a) Use theIntemationalIndex Numberof thestation(five figures).

15.6.3.4 5SnPjPj

15.6.3.4.1 55 IndicatorFigures

(a) Indicatorfigures55 specifythatthe winds are reportedat altitudesapproxi-

matingthe standardisobariclevels.

(b) Canadianstationsusealtitude approximationsto the standardisobariclev-
els,preparedfor eachstationandmonth,basedon climatologicalvalues.
Thesealtitudeapproximationsarefurnishedindividually to the stations,

hencetheyarenot repeatedin this manual.
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15.6.3.4.2 n Numberof StandardIsobaricLevelsReported.

(a) The numberof consecutivestandardisobaric levelsfor which wind dataare
beingreported,startingwith the level specifiedby P1P1,shall be codedfor
symboln.

(b) The numberof levelsreportedfor n shall not exceed3. Wheneverthenum-
berof consecutivelevelsto be reportedis lessthan3, the number(i.e., 1 or 2,
as appropriate)shallbe codedfor n.

(c) Thenumberof ddfff datagroupsfollowing the 55nP1P1groupshallalways

equalthenumbercodedfor n.

Note: AscentTerminatesBelow850hPa— When the flight terminatesbeforereachingthe850hPastandard
isobaricsurface,dueto low cloud, etc.,PartA shallbe omittedfrom themessage.Therefore,thereportwill
consistonly of PartB whichwill containall thedataobtainedb~ the ascent.

15.6.3.4.3 P1P1Indicatorfor the Lowest IsobaricLevel.

(a) The pressureof the lowest standardisobariclevel,with respectto altitude,
for which wind dataarebeingreportedin the ddfff groupsspecifiedby n, is
codedfor symbolP1P1.

(b) Thepressuresof the loweststandardisobariclevels aregiven in tensof hPa
for levelsup to andincluding 100 hPa(i.e.,in PART A). For example: The
standardisobariclevelsof 850, 700,500, 400, 300, 250, 200, 150 and 100 hPa
arereportedby codefigures85, 70, 50, 40, 30, 25, 20, 15 and 10 respectively.

(c) Above 100hPa(i.e., in PART C), the pressuresof the loweststandardiso—
baric levelsaregivenin wholehectopascals.Forexample: the standardiso-
baric levelsof 70, 50, 30, 20, 10, 7 and5 are reportedby codefigures70, 50,
30, 20, 10, 07 and05 respectively.
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(d) Thewind group(i.e.,ddfff) is alwaysincludedin themessagefor eachstandardisobaric
levelbeingreportedfor theas~ent.If datafor astandardisobariclevel(s)aremissingand
dataareavailablefor levelsaboveandbelowthe missinglevel, five solidi (/11/I) shallbe
codedfor theddfff groupof thelevel(s)for whichdataarenot available.The useof the
five solidito indicatemissingdatais necessarytopreservethecontinuityof theascending
orderof the standardisobariclevelsin the message.

(e) When any of the standardisobaric levelsis belowthe earth’ssurface,or within 60 m
abovetheearth’ssurface,datagroupsfor thatlevel andany lowerlevelsshallbeomitted
from the message.

Note: The55nPjP~groupcodedas55385indicatesthat wind data(ddfff) for 3 standardisobariclevelswill
follow, andthefirstddfff groupwill referto theapproximatealtitudeofthe850hPalevel. TheSSnPjP1group
shallberepeatedas requiredto reportdatafor additionalstandardisobariclevels.

15.6.3.5 ddfff

15.6.3.5.1 dd — wind direction (true) for eachstandardisobariclevel for which dataareavailable.

(a) Thewind direction iscodedtothenearest5O~ Thisrequirestheuseof the entire5—figure
group(i.e.,boththedirectionandthe speed).Theobservedwind directionis roundedoff
to the nearest50 beforecoding(e.g.,293~ is roundedoff to 2950 beforecoding; 2920 is
roundedoff to2900beforecoding). Thewind directionis thencodedin two stepsasfol-
lows:

1. Thehundredsandtensdigitsof theroundeddirection arecodedfor thedd series
of symbols.

I

I
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2. Theroundedunits digit of the direction(i.e., 00 or 50) is addedto thehundreds
digit of the wind speedandthe sumis codedfor fff. for example:

A wind speedanddirectionof 2930/162knotswould be codedas

295

+ 162

ddfff= 29662

A wind speedanddirectionof 2820/20knotswould becodedas

280

+ 020

ddfff= 28020

(b) Whenthe air is calm, codefigures00 shall be reportedfor the direction.

(c) Whenthedirectionis missingfor aspecifiedlevel,solidi (II) shallbecodedfor direction.

15.6.3.5.2 fff

(a) fff — representsthewind speedin knotsateachstandardisobariclevel for whichdataare
available.

(b) Codeas per instructionsin para.15.6.3.5.1(2).

(c) When theair is calm,codefigure 000shallbe reportedfor the speed.

(d) Whenthe speedis missingfor a specifiedlevel, solidi (I/I) shallbecodedfor speed.
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15.6.3.6. 6HmHmHmHm

or

7HniHmHrnHm

15.6.3.6.1 6 or7 is usedasanindicatorto identifymaximumwinddatain PartsA and/orC of themes-
sage.

(a) Indicator6 is usedto identify amaximumwind attheterminatinglevel only of thewind
sounding,providedthatthe maximumwind speed:

(i) occursabovethe500 hPalevel

(ii) is the highestspeedobservedthroughoutthe sounding

and

(iii) is greaterthan60 knots.

Note: Themaximumin thiscasedoesnot completelysatisfythecriteriain para.15.6.3.6.3(a) in sofar asthe
greatestspeedoccursatthe terminatinglevel of thesounding.

i~. (b) Indicator7 is usedto identify amaximumwind atalevel belowtheterminatinglevel of
the wind sounding,providedthe maximumwind speedsatisfiesthe criteria given in
paras.15.6.3.6.3(a) and(b).

15.6.3.6.2 HmHmHmHm Altitude of MaximumWind.

(a) The altitude of the level of the maximumwind is reportedfor symbolHmHmHmH~.

(b) Thealtitudeis reportedin incrementsof decametres.Forexample: If themaximumwind
occursat 12 000m, codefigure 1200 is reportedforHmHmHmHm. Conversely,thealti-
tudeof the level of maximumwind in incrementsof 300 m is obtainedfrom the coded
report by dividing the valuereportedby HmHmHmHm by 30, i.e., 1200 + 30 = 40.
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15.6.3.6.3 MaximumWind Data
K.

(a) A level of maximumwind is definedasaplottedlevel at whichthe wind speedisgreater
thanatthoseplottedlevelsadjacenttoit (i.e.,atlevelsimmediatelyaboveandbelowit). If
thehighestwind speedoccursin alayerof equalwind speeds(i.e.,two or moreadjacent
plottedlevelswith thesamewind speed),thentheplottedlevel atthetop of themaximum
wind layershallbedesignatedas the maximumwind.

(b) In PartA of the message,the maximumwind reportedshallbethe maximumwind, as
definedin para.15.6.3.6.3(a) with the highestspeedgreaterthan60 knots,occurring
above500to andincluding 100hPa.If thiswind occursatmorethanonelevel,thehighest
with respectto altitude shall be reported.

(c) In PartCof themessage,themaximumwind reportedshall bethemaximumwindasde-
finedin para15.6.3.6.3(a) with the highestspeedgreaterthan60 knotsoccurringabove
100 hPa.If this wind occursatmorethanonelevel, the highestwith respectto altitude
shall be reported.

(d) Maximumwind dataoccurringator below100hPashallalwaysbe reportedin PartA of
themessage,andmaximumwind dataoccurringabove100hPashallalwaysbereported
in PartC.

15.6.3.7 dmdmfmfmfm — DirectionandSpeedof MaximumWind

15.6.3.7.1 dmdm— direction of maximumwind; codeas perinstructionfor dd,para.15.6.3.5.1(a)(1)
and(2).

15.6.3.7.2 ~m~rn~rn— speedinknotsof maximumwind. Codeasperinstructionsfor fff, para.15.6.3.5.1
(2).

15.6.3.7.3 4vbvbvava— Vertical Wind Shear Data. The symbols 4vbvbvava represent vertical wind
sheardatain zonesof maximumwind. Thesedatashall not bereportedby theAtmosphericEnvironment
Serviceof Canadaat thepresenttime.
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15.6.3.8 77999— No MaximumWind Data

15.6.3.8.1If foranyreason(andregardlessof theheightof theascent)aMaximumWindis notobservedin the
stratumcoveredby PartA or thestratumcoveredby PartC, theindicatorgroup77999will becodedforeither
or bothParts,as appropriate.The77999indicatorgroupnotifiestherecipientthataMaximumWindwasnot
observedwith respectto the Partin which thegroupappears.

15.6.3.9=MessageSeparationSignal

15.6.3.9.1Themessageseparationsignalis insertedin themessageasindicatedin thesymbolicformsof mes-
sagesto marktheterminationof aparticularportionof the report. The separationsignal is alwaysadded,
withoutaspaceintervening,to thelastdatagroupof thatportionof thereportsothatin mostinstancesthelast
groupwill becomeasix charactergroup.

15.6.3.9.2Theseparationsignalis alwaysaddedattheendofPARTS A, B, C, andDof boththelandandship
formsof messages.It is alsoaddedattheendof all othertypesof messagescontainingobservedupperwind
dataas specified;e.g.,messagescontainingcorrectivedata,missingdata,etc.

15.6.3.9.3By internationalagreementthemessageseparationsignalwasdevisedfor usein connectionwith
theautomaticprocessingof databy electronicequipmentin both meteorologicalandtelecommunicationsop-
erations.Therefore,theinclusionof the messageseparationsignal, in its correctposition, is essentialto the
efficient operationof that equipment.

PART B

(Dataup to andincluding 100 hPa)

15.6.3.10 MIMIMJMJ referpara.15.6.3.1.1.

MIMIM~M~ in PartB = PPBB

15.6.3.11YYGGa4 — sameas in PartA, para.15.6.3.2(Day, hourUTC andtypeof equipment).

15.6.3.12 Aliii (InternationalIndexNumber)para. 15.6.3.3.
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15.6.3.13 9t~ulu2u3— Identifies fixed Regionaland/or significant levels;refer para. 15.6.3.14and
IS.6.3.15.

15.6.3.13.1 9 — indicatorfigure usedto specifyaltitudesin incrementsof 300in.

15.6.3.13.2 t~ — TensDigit of Numberof Altitude Increments.

(a) Thetensdigitsof thetotalnumberof 300m incrementsof altitudeof afixed Regionallevel
or asignificantlevel isreportedforsymbolt~. Thus,if the tensdigit ofthenumberof incre-
mentsiszero,asin thecaseofaltitudesfrom meansealevel to 2700 in (9 incrementsof 300
in), codefigure “0” isreportedfor t~. From10 incrementsof 300in to 19 incrementsof 300
m inclusive(3000in to 5700in), codefigure “1” is reportedfor t~. From20 incrementsof
300mto29 incrementsof 300in inclusive(6000into8700),codefigure “2” is reportedfor
t~, etc.

(b) Threelevelscanbereportedby a9t~u u2u3 group;howevereachtimethe valueofthetens
digit representedby symbol t~ changes,another9t~u1u2u3 groupmustbe insertedin the
message.Therefore,a9t~u;u2u3groupcan specifyone,two, or threelevelsandwouldbe
followed by one,two, or threecorrespondingddfff datagroups,as appropriate.

K.

I
K.
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15.6.3.13.3u1u2u3UnitsDigit of Numberof Altitude Increments.

(a) Theunitsdigit of the totalnumberofincrementsof altitudeof afixed Regionallevelorsig-
nificant level is codedfor symbolu1u2u3.

(h) Symbolu istheunitsdigit of thetotalnumberofincrementsofaltitudewhichappliestothe
first datagroupfollowing.

(c) Symbolu2is theunitsdigit ofthetotal numberof incrementsof altitudewhichappliestothe
seconddatagroupfollowing.

(d) Symbolu3 istheunitsdigit of thetotalnumberof incrementsof altitudewhichappliesto the
third datagroupfollowing.

Note: Whenanaltitudeiscodeddirectly in incrementsof 300m thecodedvalueis acloseapproximationof
the altitude in thousandsof feet. For example:20 incrementsof 300 in (6000m) = 19686ft.

(e) A solidus(/)shall becodedfor u2 and/oru3 whenanactuallevelvalue is not availablefor
thesesymbols.Whenasolidus(I) is codedfor eitheru2 and/oru3 the correspondingddfff
datagroup(s)shallbe omittedfrom the message.

(f) When dataare missingfor a fixed Regionallevel, its u symbol and the corresponding
ddfffdatagroupareomittedfrom themessage.Due to the useof the9t~u u2u3group, it is

notnecessarytousemissingdataindicatorstopreservetheascendingcontinuityofthemes-
sagein order to determinethe altitudeof levelsabovethe missinglevels(s).

(g) As thewind atthe earth’ssurfaceisaspecifiedsignificantlevel (15.6.3.15),it is alwaysre-
portedin thefirst ddfff datagroupof Section4, PART B. Therefore,codefigure0 is always
codedfor thefirst u symbolof Section 4 of PART B so thattherecipientwill be able to
identify thesurfacewind.
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(h) As theterminationlevel of the sounding(i.e.,thehighest300m incrementlevel) is speci-
fied as a significantlevel, it is alwaysreportedas thelast ddfff datagroupof Section4 of
eitherPABT B or PART D, as appropriate.

15.6.3.14 Fixed RegionalLevels

15.6.3.14.1Whenavailable,wind dataarealwaysreportedfor the fixed Regionallevelslistedbelow:

In PART B: (Below 100 hPa)

Metres — Metres Metres Metres

300 (1) 1800 (6) 3600 (12) 7500 (25)
600 (2) 2100 (7) 4200 (14) 9000 (30)
900 (3) 2400 (8) 4800 (16) 10 500 (35)
1200 (4) 2700 (9) 6000 (20) 15 000 (50)

IN PART D: (Above 100 hPa)

Metres

21000(70)
27 000 (90)
30000 (100)
33000 (110)
42 000 (140)andevery 3000 in incrementabove42000m.

Notes: (1) Thebracketedvaluesabovearetheequivalentaltitudesexpressedin incrementsof 300 in.

(2) Generally,thelevelswhichverycloselyapproximatethealtitudeof thestandardisobaricsurfaces
areomitted.

15.6.3.14.2Datafor the fixed Regionallevelsshallbe obtainedfrom thecurvesplottedon theWindsAloft
GraphSheetat the specifiedlevel, exceptwherepara. 15.6.3.15.8or 15.6.3.15.9applies.

15.6.3.14.3If anyof thefixed Regionallevels is belowthe earth’ssurface,datagroupsforthatlevel andany
lower level(s)shallbeomittedfrom themessage.
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15.6.3.14.4When thestationelevationis lessthan60 in belowafixedRegionallevel,thedatagroupsfor that
level shallbeomittedfromthemessage.Forexample,astationat550m elevationshallnotincludedatafor the
300 m and600 in levels.Thefirst fixed Regionallevel for whichthatstationreportsdatashallbethe 900 in

level.

15.6.3.14.5Winddatafor thefixed Regionallevelsshallbereportedin theform9t~u u2u3ddfffddfffddfff...
in sequentialorder.

15.6.3.15SignificantWind Levels

15.6.3.15.1Significantwind levelsshallbeslectedfromtheplottedcurveson theWindsAloft GraphSheetto
meetthe following criteria:

(a) Whendatafortheselectedsignificantwind levelsaloneareplotted,thedirectionandspeed
curvesreproducethe prominentfeaturesof the measuredwind profile;

(b) Thesecurvesreproducethemeasuredwind profile in sucha way thatthedirectionat any
level betweentwo adjacenttransmittedsignificantlevelsshall notdiffer by morethan 100

northespeedby morethan 10 knotsfrom thatobtainedby linear interpolationbetweenthe
two significantlevels;

(c) Thenumberof significant levelsis keptto anecessaryminimum.

15.6.3.15.2Thesurfacelevelandthehighestlevel attainedby thesoundingconstitutethefirstandlastsignifi-
cant levels,andarealwaysincludedin the message.

15.6.3.15.3Thehighestlevel of thesoundingis definedas the highest300 in incrementlevel for whichob-
serveddataareavailable.Forexample,iftheplotteddataon theWindsAloft GraphSheetterminatedat 11340
m, the highestlevel by definition would be 11,100 in, i.e., 37 incrementsof 300 in.
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15.6.3.15.4Theboundarylevelsof amissingstratum(containingmorethanthreeminutesof missingwind
data)shallbeselectedas significantatthefirst plottedminutes(i.e. levelsfor whichactualwind speedswere
evaluatedandplotted)immediatelyadjacenttothemissingstratum—Usethenormalroundingoffprocedures
for codingthealtitude of theselevels.* Forexample,if theboundariesof amissingstratumwereplottedat
5300m and6400 m, wind altitudesfor thelower andupperboundarieswould be codedas 18 and21 incre-
inentsof 300 m respectively.

15.6.3.15.5A level with thegreatestwind speedthroughoutthesoundingshallbe slectedas significant. If
thereare two or moresuchlevels, thehighestwith respectto altitude_shallbe selected.

15.6.3.15.6Additional significantwind levels shallbe selectedsothatlinear interpolationbetweenanytwo
transmittedsignificantlevelsgivesacloseapproximationof theobserveddata,asdefinedin para.15.6.3.15.1
(b).

15.6.3.15.7Exceptfor thesignificantlevelsoutlinedin para.15.6.3.15.2,wheneverpossible,significantlev-
elsshouldbeselectedatextremesin thecurve.An extremeis definedasapointatwhich theverticalgradient
of theparameterchangesits sign, i.e., apointat which thetrendof thecurveis reversed.

15.6.3.15.8Whenasignificantwind level occursatplusorminus 150m or lessof afixed Regionallevel, the
speedanddirectionof thesignificantlevel wind shall be reportedin thatfixed level groupin lieu of the data
observedat thefixed Regionallevel.

15.6.3.15.9If in applyingthe aboverule~ the significantwind is equidistantto two adjacentfixed Regional
levels,thesignificantwind dataare reportedin lieuof thedatafor thehigherfixedRegionallevel.Forexam-
ple, if thesignificantwind level occursat2250 in, thesignificantwind datawould beassignedto the2400in

fixed Regionallevel.

15.6.3.15.10Wind datafor thesignificant levelsshall be reportedin the proper9t~uIu2u3ddfff ddfff ddfff
groupin sequentialorderwith the fixed Regionallevels.

*Note: If two significantlevelsare roundedoff to thesame300 in increment,thenthe level thatbestreflects

theprofile of the wind speedanddirectioncurvesshall be selectedas significantfor coding.
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15.6.3.15.11Sincethe altitude incrementusedis 300 in, the altitude ofthesignificantwind datashallbere-
portedtothenearest300m andthestandardroundingoff procedureshallapply.When thealtitudeof asignifi-
cantwind is equidistanttotwo 300mincrementlevelsthehigher300mincrementlevel is usedin thecoding
exceptwith respectto thehighestlevel of the soundingwhich is alwaysthe highest300 m level for which
observeddataareavailable.(referpara. 15.6.3.15.3).

15.6.3.15.12The following methodof selectingsignificant levelsis suggested:

(a)Thesurfacelevel andthehighestlevel attainedby thesoundingconstitutethefirstandlastlevels.

(b)Thedeviationfromthe linearly interpolatedvaluesbetweenthe first andlast levelsis thencon-
sidered.If no directiondeviatesby morethan100 andno speedby morethan 10 knots,no
othersignificantlevel needbereported.Wheneveroneparameterdeviatesby morethanthe
limits specifiedabove,thelevel ofgreatestdeviationbecomesasupplementarysignificant
level for bothparameters.

The levels of greatest deviation shall always include the extremes of the speed curve.

Note:An extremeisunderstoodtobeapointwheretheverticalgradientoftheparameterchangesits
sign, i.e., a pointatwhich thetrendof the curveis reversed.

(c)The additionalsignificantlevelsso introduceddivide the soundinginto severallayers.In each
separatelayer, the baseand the top are then considered.The processgiven in para.
15.6.3.15.12(b)is repeatedandyields othersignificant levels. Theseadditionallevelsin

turn modify the layer distribution, and the method is applied again until any level is approxi-

matedto the abovementionedspecifiedvalues.

15.6.3.16ddfff—Wind directionandspeedatfixedRegionaland/orsignificantlevelsbelow100hPa. Referto
para. 15.6.3.5.

Note: The messageseparationsignal = shallbeusedto designatetheendof PartB. Referto instructionsin
para.15.6.3.9.

i

I
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PART C

(Dataabove100 hPa)

15.6.3.17M~MIMJM~ — Messageidentifier— coded in PartC asPPCC,para.15.6.3.1.1.

15.6.3.18YYGGa4— Sameasin PartA. Day, HourUTC andTypeof Equipment.Codedasin para;15.6.3.2.

15.6.3.19Iliii — InternationalIndex Number.

15.6.3.2055nP1P1— Forcodinginstructionsreferto para.15.6.3.47

Note:P1P1—Indicatorforthelowestisobaricsurface—mayreferinPartCtothestandardisobaricsurfacesof
70, 50,30, 20, 10, 7, and5 hPaandwould bereportedby codefigures70, 50, 30,20, 10,07, and05 respec-
tively.

15.6.3.21ddfff— Wind directionandspeedfor eachstandardisobariclevel for which dataareavailable;for
codinginstructionsreferpara.15.6.3.5.

15.6.3.226HmHmHmHmDatafor maximumwind above100hPa.
or Forcoding,referto para.15.6.3.6.
7HmHmHmHm

15.6.3.23dmdmfmfmfm— Direction andspeedof maximumwind above100 hPa.For codingreferto para.
15.6.3.7.

(4VbVbVaVa) Vertical Wind ShearData(not coded,Para.15.6.3.7.3).

15.6.3.2477999— No maximumwind data.
0

Note:Themessageseparationsignal= shallbeusedtodesignatetheendof PartC. Referto instructionspara.
15.6.3.9.

N



15—23

PART D

15.6.3.25MIMIMJM~ — messageidentifier — codedin PartD as PPDD,para.15.6.3.1.1.

15.6.3.26YYGGa4— Sameas in Part A— Day, HourUTC,andTypeof Equipment— referto para.15.6.3.2.

15.6.3.27Iliii — InternationalIndex Number.

15.6.3.28 9t~ulu2u3 Id.~ntifies fixed Regionaland/orsignifi
or cant levels(above100hPa). Forcoding

refer to para. 15.6.3.13. Fixed Regional
Levelsabove100hPaaregiven in para.
15.6.3.14.1

15.6.3.28.1 9 The indicatorfigures 9 and I (i.e., fig—
or ure 9or I usedwith the tflulu2u3group)

specifythatdatafor fixed Regionaland
significant levels follow. Thesefigures

alsoindicatethat the altitudesbeingre-
portedare in incrementsof 300 m. The
indicatorfigure shallbeinsertedin the

positionsspecifiedin PartsB andD of
boththelandandshipformsof the mes-

sage.

15.6.3.28.2Indicatorfigure 9 shallbereportedfor altitudesup to andincluding 29 700m.

15.6.3.28.3Indicatorfigure 1 shallbereportedforaltitudesabove29700m. Whendecoding,the indicator
figure 1 specifiesthat30 000m shallbeaddedto all altitudesindicatedby t~uIu2u3.

15.6.3.28.4FixedRegionalandsignificantlevelsselectedatandbelow100hPaare reportedin PartB of the
message.Theremainderof thecodedlevelstotheterminationof theascentarereportedin PartD of themes-
sage.

I
I
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15.6.3.28.5t~ — thetensdigit of thealtitude,expressedin incrementsof 300m, of afixed Regionallevel or a
significantlevel is reportedfor symbolt~. Thus,if thetensdigit of thealtitudeexpressedin incrementsof 300 K
m is zero,as in thecaseofaltitudesfrommeansealevel to2700minclusive,codefigure 0 shallbereportedfor
t~ From 3000 in to5700minclusive,codefigure 1 shallbereportedfor t0. From 6000 in to8700mcodefigure
2is reportedfor t~, etc.From30000to32700in, inclusivecodefigure 0 shallbereportedfor t~• From33 000
to 35 700 in inclusivecodefigure 1 shallbe reportedfor t~, etc.

15.6.3.28.6Threelevelscanbereportedby a9t~u1u2u3(orI t~u u2u3)group;howevereachtimethe valueof
thetensdigit representedby symbol t~ changes,another9t~u u2u3(or ~u2u3)groupmustbeinsertedin the
message.Therefore,a9t~u u2u3(or lt~ui u2u3)groupcanspecifyone,two, or threelevelsandcanbefollowed
by one,two or threecorrespondingddfff groups,as appropriate.

15.7 TRANSMISSIONOF THE PILOT MESSAGE

15.7.1 Transmissionof thePILOT messageon Meteorologicalcommunicationscircuits shall be in confor-
mity with the instructionsoutlined in TELPROfor thetransmissionof UIIUY reportsinto the computer—
switchedteletypesystem.A II PILOT messagesshallbeinput individually into thesystemandastationfiling
both a UYand a UI report shall transmit two reports under separate headings, e.g., UT ODDATE/TIME. Each
of partsA andB of theUI report,andeachof partsC andD of the UY report,within theinputformat(No. 8)
shallbeterminatedby the SeparationSignal “=“. Referto instructionsin para. 15.6.3.9.2.

15.7.2NoObservationReports.Whenanobservationis not availableatthescheduledtransmissiontime, the
observershallfile a reportstatingthattherewill beno observation,or thattheobservationhasbeendelayed.
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15.7.2.1A “No ObservationReport”shallconsistof the Identificationgroupsandtheappropriateabbrevia-
tion selectedfrom thefollowing list:

FINO — Scheduledreport will not be available.

DLAD — Scheduledreport will be available,but delayed.

15.7.2.2A “No ObservationReport”shall havethe following symbolicform:

M~M~ YYGGa4 Thu ABBREVIATION

15.7.2.3If, forexample,atWinnipegit wasimpossibleto takeanobservationon August20 at0615UTCdue
to low clouds,the “no observation”report,within theproperformat, would be:

PP70061 71852FINO=

15.7.3Diagrams,para.15.7.3.3andpara.15.7.3.4,illustratedataobtainedfrom apilot balloonflightto 20940
in, andthecodedPILOT messagePartsA, B, C, and D, derivedfrom thesedata.

15.7.3.1Thealtitudesassociatedwith standardisobariclevelsshownin PartsA andCpertainonlyto Calgary
during the month of January. Refer to para. 15.6.3.4.1 (b).

15.7.3.2Thealtitudesshownin boldtype in PartsB andD representfixed Regionallevels.Thealtitudesin
lightertype,i.e.,8400m, and9600m and11 700m inPartB and20700m in PartD representsignificantwind
levels.


