
PART A

OBSERVING PROCEDURES - GENERAL

CHAPTER 1

SKY

1.1 CELESTIALDOME — In thismanual“celestialdome”referstothatportionoftheskywhich
is visible in all directionsof thelocal horizonfrom thepointof observation.

1.1.1 SkyCondition — An observationoftheskyrequiresan examinationandidentificationof the
cloudsandobscuringphenomena(fog,smoke,precipitation,etc.)whichpreventanuninterruptedview
ofthesun,moon,starsortheclearblueofthecelestialdome. Suchobstructionsoccuraslayersaloft
with comparativelylevelbasesorassurface—basedlayers.Eachlayeris analysedforits type,amount,
opacity,andheightofbaseorverticalvisibility.

1.1.2 ClearSky — Describesthecompleteabsenceoflayersofcloudorotherphenomenaobscuring
thecelestialdome.

1.2 LAYER DETERMINATION

1.2.1 SingleLayer— A layeris anyamountofcloudorobscuringphenomena,thebasesofwhichare
atapproximatelythesamelevel. A layermaybecontinuousorformedofdetachedelements.A similar-
ity in cloud form indicatesaformationataboutthesamelevelandis thereforeaguidein determining
that anumberof detachedelementscomposeasinglelayer.

1.2.2 Multiple Layers— Theexistenceofmorethanonelayeris acommonoccurrence.Differences
in cloudform orin directionofmotionarevaluableaidsin distinguishingdifferentlayers.Upperlayers
mayalsobeseenthroughopeningsorthin spotsin lower layers.
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1.2.3 InterconnectedLayers— Cloudsofverticaldevelopmentmaybuildup to reachorpenetrate
upperlayers. Also,by horizontalextension,swellingCumulusor Cumulonimbusmayform Stratocu-
mulus,Altocumulus,ordenseCirrus. Carefulexaminationis oftennecessaryto determinetherela-
tionshipand to distinguishsuchlayers.

1.2.4 LayersAloft — Mostlayersoccuras“layersaloft” whosebasesaresufficientlyhighabovethe
surfaceto showclearspacesbeneath,e.g.,StratusFractusat 120metres;Smokeat600metres;Strato-
cumulusat 1500metres;Altocumulusat 3000metres.

1.2.5 Surface—BasedLayers— A surface—basedlayeris alayerwhosebaseis atgroundlevel;e.g.,
fog, smoke,blowing dust,blowing sand,falling snow,blowing snow.

1.3 LAYER IDENTIFICATION.

1.3.1 CloudLayers— Thedescriptionandpicturesgivenin theInternationalCloudAtlas shallbe
usedfor identifying cloudtypes.

1.3.2 ObscuringLayers— An“ObscuringLayer” is anon—cloudlayerwhicheitherwhollyorpartly
preventsanobserverfromseeingtheskyorcloudsathigherlevels.It maybealayeraloftsuchassmoke,
orasurface— basedlayersuchasfogorblowingsnow. Precipitation,if heavyenough,canconstitutean
obscuringsurface—basedlayer.

1.4 LAYER AMOUNT AND OPACITY

1.4.1 LayerAmount is theamountin tenthsof thewhole sky thatis observedto be covered(not
necessarilyconcealed)by a layeraloft orconcealedby asurface— basedlayer.

1.4.1.1 Layeramount(andlayeropacity,para.1.4.4)areobservedandrecordedin tenthsofthewhole
sky (celestialdome). An amountof lessthanonetenthshallbecalledatrace.

1.4.1.2 Layeramountisdeterminedby mentallydividingtheskyin halvesandestimatingtheamounts
in eachhalf. Thehalvesshouldbeselectedtosuit theprevailingskycondition. Forexample,if mostor
all ofthe layeris in thenorthernportionofthesky, thesky shouldbementallydividedintoanorthern
half anda southernhalf.
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1.4.1.3 During darkness,if starsareplainly visible and no cloud orobscuringphenomenonis ob-
served,theskyshallbe consideredtobeclear. Whenthestarsaredimmed,thedimmingisevidenceof
thepresenceofcloudorobscuringphenomenonandwill be ofassistancein determiningthe amount
andopacityofthe layer.

1.4.1.4 If thesky is coveredbymiddleorhighcloudon adarknight, anda lower layerispresent,the
amountof the lower layermaybe estimatedwith the aid of theceiling projectorbeamor ceilometer
recorderrecord.Theproportionoftime thelayerisobservedcrossingtheprojectorbeamgivessome
indicationof theamount.If thelayerisverylow, therotatingbeamis alsousefulin this respect.Reflec-
tion (skyglow) from city orotherlightsmayalsobe usedto estimatetheamountoflow cloud. Refer
1.8.6 (g).

1.4.2 SummationAmount atanylevel is theamountin tenthsofthewholeskythat “ is coveredby
layersatandbelowthatlevel.

1.4.2.1 In general,thesummationamountis thesumofindividuallayeramounts.However,tracesof
layersaloftorsurface—basedshallbedisregardedwhendeterminingsummationamount.Thesumma-
tion amountcannotexceed10 tenths.

Example:A traceofCumulus,9/10Altocumulus,andatraceofCirruswouldgiveasummationamount
of 9/10.

1.4.2.2 Portionsof upperlayersseenthroughtransparenciesin lower layers do not increasethe
amountofsky coverandshallnotbe countedwhendeterminingthesummationamount.

Example:5/10 Stratuswith alayeraboveof4/10Altostratus,ofwhich2/10areseenthroughthinpor-
tionsof theStratuslayer,would give a SummationAmountof 7/10.

1.4.3 TotalAmount — is theamountin tenths,ofthewholeskythatis coveredby all layersobserved.
It is determinedin thesamewayasthesummationamounttaking all layersinto consideration.
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1.4.4 Layer Opacity— Representstheportionof thewhole sky that is observedto be concealed
(hidden,renderedinvisible) by thelayer. Layeropacityis reportedin tenths.Nolayercanexceedten
tenths,norcanthetotalof theopacitiesfor all layersexceedtentenths.

1.4.4.1 If a layerdoesnot concealanypartofthesky, its opacity is zero.

1.4.5 SummationOpacity— is reportedin tenthsandrepresentstheportionofthewholeskycon-
cealedby layersatandbelowagivenlevel. It is thesumoftheopacitiesofthelayersatandbelowagiven
level. Theopacityofalayerwhoseamountisatraceshallbedisregardedwhendeterminingsummation
opacity.

1.4.6 Total Opacity— is reportedin tenthsandrepresentstheportionofthewholesky thatiscon-
cealedby all layersobserved.It isdeterminedin thesamewayasthesummationopacitytakingall layers
into consideration.

1.5 DIRECTION OFMOTION OFLAYERS.

1.5.1 Thedirectionof motion ofa layershallbe thedirectionfrom which the layeris movingwith
respectto TrueNorth.

1.5.2 Directionofmotion is recordedto eightpointsof thecompass,i.e. N, NE, E, SE, etc.

1.5.3 Layersatdifferentlevelsareoftenseento movein differentdirectionsandtheobservermust
guardagainstbeingdeceivedwhenthelower layeris movingrapidly. In suchcaseshigherlayersappear
to movein theoppositedirectionto thatin which the lower layersaremoving, regardlessof thetrue
directionofmotion ofthehigherlayers.

1.5.4 Theobserverwill find thatthedirectionofmotionmaybemostreadilyobservedif helooksat
thelayeralongastationaryobjectsuchasaverticalpole,thesideofabuilding,a tower,etc. If theobject
andobserverarealignedin oneofthecardinaldirections,it will besimplerto estimatethedirectionof
motion of the layer.

1.5.5 In orderthattheobservermay haveampletime to makean accur ateobservationof the
directionof motion oflayers,hemaymakethispartoftheobservationbeforethemainportionofthe
observation.

1.6 HEIGHT

1.6.1 Heightto be observed.

1.6.1.1 Fora layerwhosebaseisabovethesurfacetheheightofthebaseofthelayershallbeobserved.



1—5

Amend.No. 9
Sept.19871.6.1.2

1.6.1.2 Whenit ispossibletoseeaconsiderabledistanceinto thelayer,(asshownby aballoonfading
veryslowly from sight,orby aconsiderablepenetrationby thebeamofaceilingprojector,orby exami-
nationofaceilometerrecord)orif it ispossibletoseeoutofthelayer(asreportedbyapilot), theheight
oftheupperlimit ofsuchvisibility shallbenoted.This information,in additionto theheightofthebase,
is importantto aircraftoperators.

1.6.2 ReferenceLevel. At airportlocations,heightshallbedeterminedwith referenceto theoffi-
cial aerodromelevel. At non— airportlocations,it will bewith referencetogroundlevelat theobserv-
ing station.

1.6.3 Units. Heightoflayersshallbedeterminedto thenearest30m asthis representstheorderof
accuracythat is usual

1.6.4 Vertical Visibility. Verticalvisibility is thedistanceanobserveron thegroundcanseeverti-
cally into asurface— basedlayer. To anobserverin an aircraft,ascendingordescendingthroughasur-
face—basedlayerwhich completelyobscuresthesky, verticalvisibility is themaximumheight from
which theobservercanseethegrounddirectly below.

1.6.4.1 Verticalvisibility shallbe consideredasunlimitedfor agivenlayerwhentheobservercansee
throughthe layer.

1.6.4.2 Theheightatwhichaballoondisappearsfrom sightmay beusedasaguidewhenestimating
theverticalvisibility.

1.6.5 Variableheight. Whentheheightof thebaseofalayeris observedto befluctuating,risingand
falling from ameanvalueby 1/4 ormoreofthemeanvalue,theheightissaidto be“variable”. Usethe
mean(average)ofall observedvaluesastherecordedheight. Example:Whentheheightvariesfrom
300to 600 m it is consideredto be450m, variable.

1.7 CEILING.

1.7.1 Ceiling. Thetermceilingisusuallyusedwith referencetothebaseofalayeraloft. It mayon
otheroccasionsrefer to theheightofverticalvisibility in asurface—basedlayer. In determiningthe
ceiling,both theheight andtheopacityof the layer/sareconsidered.
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Nov. 1, 1989

1.7.2 CeilingDefinition: Theceilingis definedasthe lesserof:

(a) theheightabovegroundof thebaseofthe lowestlayeraloft,atwhich thesummation
opacityis 6/10ormoreofthewhole sky;

(b) theverticalvisibility in asurface— basedlayerwhich completelyobscuresthewhole
sky.

1.7.2.1 TowerCeiling — aCeiling (seepara.1.7.2)asconsideredto existwhenobservedfrom thein-
sideof aControlTowerCab.

Note: TowerCeilingsareobservedonlyby TransportCanadaair traffic controlpersonnel,certified
to takelimited observationsfrom controltowersequippedwith AESapprovedceilometers.

1.8 METHOD OF DETERMINING HEIGHTS OFLAYERS.

1.8.1 Ceiling BalloonsandPilot Balloons— Thefreeflight ofballoonswhichhavebeeninflated
with gasto riseat certainassumedratesmaybe usedin determiningheights. The Tableof Cloud
HeightsFromCeilingBalloonAscent(Para.1.8.8)isprovidedtoconverttheelapsedtimeofflight into
height. Whena ceilingballoonorpilot balloon is usedto determinetheheightof a layeraloft, the
heightatwhichtheballoonbeginsto fadeorappearsto changecolourshallbeconsideredasthebaseof
thelayer. Whenaceilingballoonorapilot balloon is usedto determinetheverticalvisibility in asur-
face—basedlayer,thepointatwhich theballoondisappearsshallbeusedasaguidein estimatingthe
verticalvisibility. Weatherconditions,however,mayadverselyaffecttheaccuracyofballoondetermi-
nationsasindicatedbelow.

1.8.1.1 Rainandwet snowreducetherateofascentandtheresultsin suchconditionsmustbeused
with caution.Light precipitationsuchasdrizzleorverylight rain,anddryformsofprecipitationsuchas
snow,do not greatlyaffecttherateof ascent.

1.8.1.2 Strongwindswith poorhorizontalvisibility mayresultin too low anindicationofheight. The
largehorizontalmovementoftheballoon in flight a~nd thereducedvisibility maymakeit appearthat
theballoonenteredcloudbeforeit actuallydid.

1.8.1.3 Breaksin the layermayresultin inaccurateheightsunlesstheballooniswatchedcarefullyto
seewhetherit entersthebaseofthelayerorgoesthroughabreak. Althoughtheheightatwhich abal-
loon entersabreak,orthesideofacloud, is aguidefor estimatingtheheightofthe layer,anotherbal-
loon shouldbeusedif time is availablein an attemptto hit thecloudbase.
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1.8.2 Radiosondeballoons.Theheightofalayermaybecomputedat Radiosondestationsbymak-
ing anentryontherecordto indicatethepointatwhich theradiosondeballoonentersthecloudordis-
appearsfromsight. Radiosondeballoonsarefreefrom theerrorsinherentin computingheightsfrom
assumedratesofascent,but aresubjectto thedifficulties given in paras.1.8.1.2and 1.8.1.3.

1.8.3 CeilingProjector.This is asmallsearchlightwhichprojectsanarrowbeamof light upwards.
Heightsaredeterminedby theuseof an alidadeor clinometer. Forlayersaloft, thealidadeshallbe
directedatthelowestportionofthespotasthisrepresentstheactualbaseofthelayer. Theremainder
ofthespot representspenetrationinto thelayer. Theapparenttopofthebeamoflight mayserveasa
guidein estimatingtheverticalvisibility into a surface—basedlayer.

1.8.3.1 Multiple layersareindicatedby theappearanceof two ormorespotsatdifferent levels.

1.8.3.2 Falsespots,dueto reflectionfrom ice crystals,mayoccur in cold weather.Stepping5 to 6
metresto onesideof thealidadewill makesuchfalsespotsdisappear.A falsespotwill appearonly
whentheprojectorisdirectedatanangleto thevertical.Forprojectorsdirectedat710 34’,theheightof
thefalsespotwill appearat:

450m (1500’) if thebaseline is 1000’ (305 in).

342m (1125’) if thebaseline is 750’ (230in).

230 in (750’) is thebaseline is500’ (152in).

1.8.3.3 Justbeforedaylighttheheightsof layersshall be measuredwith theprojector,to providea
reliableandrecentcheckduringtheuncertainlight atdawn,beforeit is light enoughtouseaballoon. In
someinstancesit mayalsobepossibleto useaballoonduringthefaint light ofdawn,if theheightofthe
layerisvery low.
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1.8.4 Ceilometers.Theseareelectronicdeviceswhich measurecloudheightsduring daylightand
darkness.A ceilometerconsistsof aprojector/transmitteranddetector/receivereithercombinedin a
singleunit,orhousedin two separateunits,andgenerallyinstalledattheapproachendoftheprincipal
ILS runway.Indicatorandrecorderunitsin theobservingoffice areconnectedto thefield unit(s) by
signalandcontrolcables.Twotypesofceilometercurrentlyin usearetherotatingbeamceilometerand
thelaserceilometer.InstrumentManual75 containsadetaileddescriptionandoperatinginstructions
for therotatingbeamceilometer.Operatingandfirst line maintenanceproceduresfor theAsealaser
ceilometerQL 1212aregivenin informationbulletinslB 07—005andlB 07—006.

1.8.4.1 At stationsequippedwith aCeilometer,cloudheightsobtainedfrom this instrumentshallbe
usedin preferenceto thoseobtainedbyothermeans.TheCeilingProjectorandCeilingBalloonequip-
mentshall be usedasstandbyorsupplementaryequipmentatthesestations.

1.8.4.2 Datafrom the Ceilometershall becorrelatedwith visualobservationsto determinecloud
amountand to ensurethatthecloudheight is representativeofthe layer.

1.8.4.3 Everytimetheceilometerrecorderis turnedonand/orrecalibrated,theobservershallmakea
time mark besidethe calibration marking on the chart, in addition to recordingthe date and
time(UTC).Whenthe ceilometerrecorderis operatedcontinuously,a time markand thedateand
time(UTC) shall beenteredon thechartat leastdaily.

1.8.4.4 Whenchangingtherecorderchart,enterthedateand“time on (UTC)” on thenewchartand
thedateand“time off (UTC)” on theold one.Recorderchartrollsshallberetainedatthestationfor
two months.Therecommendedpracticeis to discardthefirst month’srecordat theendof thethird
month.

1.8.4.4.1In acasewhereanAccidentCheckObservation(para.10.3.7)is filed,adate/timemark(UTC)
shallbemadeontherecorderchart.Operatetheceilometerrecorderfor anadditionaltwo hours,then
removeandstoretherecorderrecordunderlockandkeyatthestationuntil all conditionsrequiredand
describedin para.10.3.7havebeenfulfilled. In accidentinvestigationcaseschartrolls maybereleased
only upon instructionsfrom theRegionalDirectorAES.
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1.8.4.5 RotatingBeamCeilometer.It ismostimportantthattheobserver(operator)be familiarwith
thecalibrationoftherecorderandattentionisespeciallydirectedto para.4.2onPage5andtoFig. 5 on
Page13 ofInstrumentManual75. In Fig. 5 themarkon theextremeleft illustratesarecorderin proper
calibration,with theprojectorandrecorder— 00 pulsessuperimposed.Recordsnotshowingproper0
calibrationareunacceptablefor all purposes.

1.8.4.5.1Whensurface—basedlayersareobserved,thetopportionoftheRotatingBeamCeilometer
reactionpulseshouldbe usedasaguidein estimatingtheverticalvisibility. Also, theRotatingBeam
Ceiloinetermaypenetrateasurface—basedlayerandgive areturnfrom thebaseof highercloud.

1.8.4.6 LaserChartRecordInterpretation.Thechartusedon thelaserceilometerrecorderhasa
duallogarithmicscale.Onescalehasarangeof0 to 5000feet;theotherhasarangeof0 to 10000feet.
Eachof thetwo scalesusesthefull width of therecorderchart.Theceilometermaybeoperatedin
eitherthe5000or10000footrange.Whentheceilometerissetto andoperatingin the5000foot (1500
in) range,arangemarkis tracedon therecorderchartnearthe“zero”, or left handedgeofthechart.
Whenoperatingin the10000foot (3 000 in) range,arangemarkis tracedon therecorderchartnear
andparallelto theright handedgeof thechart.

1.8.4.6.1Therecorderpenmovesfrom lefttorightastheceiloineteris scanningandrecordsthebegin-
ningofatracewhencloudbaseisdetected.Thelengthofthetracewill dependon thepenetrationofthe
laserpulseinto thecloud,which in turn is dependenton thedensityofthecloud.Thewidthofthecloud
traceshouldnotbe interpretedas“cloudthickness”,however,thebaseofcloud is readfrom theleft
handendofthecloud trace.

1.8.4.6.2Thetraceon therecorderchartduringperiodsofsurfaceobscurationorprecipitationmustbe
treatedwith extremecaution.Wheneverthe left handedgeof therecordertraceindicatesa layeror
verticalvisibility of lessthan1000feet (300in) andit is eitherprecipitatingorthereisasurfacebased
obscuration,theheightofthelayerortheverticalvisibility shouldbeconfirmedby othermeanssuchas
a ceilingballoon,ceilingprojector,etc.

1.8.4.6.3Thelaserceilometerwill, attimes,detectandrecordtwo layersofcloud,theupperlayerbeing
detectedthroughbreaksin the lower layer.
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Figure 1. ExamplesofLaserCeilometerRecorderCharts
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1.8.5 PilotReports— Heightsreportedbypilots areusuallygiven asheightsabovemeansealevel
(in feet)andrequireconversionto heightsaboveaerodromeorgroundlevel asappropriate.A report •
by apilot on theheightofcloudbasesorverticalvisibilityasobservedwithin 1 1/2 milesoftheobserving
sitemaybe regardedashighly accurateandrepresentativeof conditionsat theobservingsite. Such
reports,takenatgreaterdistancesfrom thesiteshouldbeusedby theobserverin estimatingheights.

1.8.6. Estimation— Heightsoflayersmaybeestimatedwith areasonabledegreeofaccuracy.Verti-
calvisibility, however,is verydifficult to estimateevenwith theaid ofballoonsora ceilingprojector.
Estimationis amatterthatrequirescarefulstudyandcontinualpracticeon thepartof theobserver.
Correlationof estimatedvalueswith thosedeterminedby othermethods,suchaspilot reportsorbal-
loonmeasurementswill improvetheobserver’sability. Whenthelackofamoreaccuratemethodre-
quirestheobserverto estimate,he maybeguidedby thefollowing:

(a) Theapparentsizeoftheelements,rolls orfeaturesvisible in thelayer,i.e.,largerolls
orelementsusuallyindicatethatthelayeris relativelylow whilesmallrollsorelements
usuallyindicatethatthelayeris relativelyhigh.

(b) Theheightof onelayerrelativeto another.

(c) Theknownheightsofhills, towers,etc.in thevicinity.

(d) Thedifferencebetweentemperatureanddewpointmaybeusedasaguidein estimat-
ing theheightofcumuliforincloudwhenthesurfacetemperatureisabovefreezingin
non—mountainouscountry(para.1.8.6.2).

(e) Theheightatwhich aballoonentersthesideofacloudorabreakin a cloud.

(f) Duringstrongwinds,theheightatwhichaballoondisappearsin asurface— basedlay-
er shouldbeusedas a guideonly in estimatingverticalvisibility.

(g) Reflectionofcity lightsatnight. Duringdarknessthereflectionofcity lightsmayserve
notonly toindicatethepresenceofalayerbutmayalsobeusedasaguidein estimat-
ing its height. Forexample,throughexperienceandreliablemeasurementsobtained
from theceilingprojectorandfrom pilot reports,observerslocatedat anairportsix
km eastofa city andtwo kmwestofavillage learnedthatduringdarknesswhencloud
overthecity wasbasedatapproximately1500m orlower, its basewould in mostcases
be noticeablyilluminatedby thecity lights. However,a layeroverthevillageshowed
appreciableilluminationfromthevillagelightsonlywhenthelayerwasbasedat300m
or lower.
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1.8.6.1 Althoughno rigid rulescanbe given relatingthetypesandheightsof clouds,it is possibleto
specifytheheightrangesin whichcloudsofeachgeneraareusuallyfound.Theobservermustunder-
standthattherearelargedivergenciesfrom theseheights.Ingeneral,cloudbasesfollow thetempera-
ture;lower in winter andin Arctic regions,andhigherin summerandin southerlyregions.At middle
latitudesthefollowing maybe usedasaguide.

DEFINITIONS OFCLOUDS

Cirrocumulus
Thin, whitepatch,sheetor layerofcloudwith-
out shading,composedof verysmall elements
in theform of grains,ripples,etc.,mergedor
separate,andmoreor lessregularlyarranged;
mostoftheelementshaveanapparentwidthof
lessthanone fingerheldat arm’slength.

Cirrus
Detachedcloudsin theform ofwhite,delicate
filamentsof white or mostlywhite patchesor
narrowbands. Theseclouds havea fibrous
(hair—like) appearance,or a silky sheen,or
both.

Cirrostratus
Transparent, whitish cloud veil of fibrous
(hair—like) orsmoothappearance,totally or
partly coveringthe sky, andgenerallyproduc-
ing halophenomena.

APPROXIMATE
HT OFBASE

6—12km

6—12km

REMARKS

Averageheight of base
9 kmin summer, in winter
8km in. If very thin, av-
erageheight ofbase10 km.

Basesmore oftennear
the lower 6 — 12 km limit
of this rangeaveraging
about 6. km in winter
and 8 km in summer.

Note: Cirriform cloudsin thehighArctic may beobservedatvery low levels.
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DEFINITIONS OFCLOUDS
APPROXIMATE
HT OFBASE REMARKS

Altocumulus patch2
White or grey, orboth white andgrey,
sheetor layerofcloud,generallywith shading,
composedof laminae,roundedmasses,rolls,
etc.,which aresometimespartlyfibrousordif-
fuseandwhichmayormaynotbemerged;most
of theregularlyarrangedsmall elementsusu-
ally haveanapparentwidth ofbetweenoneand
threefingersheldat armslength.

AltocumulusCastellanus
Altocumulus with cumuliform protuber-
ances,at least in someportion of the upper
part. Theturrets,someofwhicharetallerthan
theyarewide,areconnectedby acommonbase
andseemto bearrangedin lines.

Altostratus
Greyishorbluishcloudsheetor layer of stri-
ated,fibrous or uniform appearance,totally
or partly covering thesky, and having parts
thinenough to reveal the sun atleast
vaguely, as throughthinlayershigher.ground
glass. Altostratus doesnot showhalo phe-

nomena.

2 — 6 km

2—6km

Small elementswith little
shadingusually basedat
approximately5 kin,
larger and darker
elementsbasedlower.

Whenno sunormoon
is visible theaverage
heightofthebaseis
2.5 1cm, thin layershigher.

Nimbostratus
Grey cloud layer, oftendark,theappearance
of which isrendereddiffuse by more orless
continuously falling rainor snow, which in
most casesreachesthe ground. It is thick
enough throughout to blot out thesun.

Nearsurface
to 2 Km

Usuallythe darkerthe
cloud the lower thebase.
StratusFractususually
forms in precipitationbelow
Nimbostratusand mayor
maynotmergewith the
higherlayer.
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DEFINITIONS OFCLOUDS

Stratocumulus
Grey or whitish, or bothgrey and whitish,
patch, sheetor layer of cloud which almost
always hasdark parts, composedof tessella-
tions, roundedmasses,rolls, etc., which are
non— fibrous (except for virga)and which
may or may not be merged; most of the
regularlyarrangedsmall elements have an
apparentwidth of more thanthreefingersat
arm’slength.

Stratus
Generally grey cloud layerwith a fairly uni-
form base,which may give drizzle, iceNear
Surface“Usually” based be prisms or snow
grains. Whenthesun is visible through the
cloud, its outline is clearly” discernible.

APPROXIMATE
HT OFBASE

150m-300m

300m-2km

Nearsurface
to 450m

REMARKS

Few rolls, largecloud
elements.

Morerolls andsmaller
cloud elements as the
height of the base in-
creases.

“Usually” basedbelow
300m.

StratusFractus
(raggedstratus)

Cumulus
Detached clouds, generallydense and with
sharp outlines,developiog vertically in
theform of rising mounds, domesortowers,
of which the bulgingupper part often re-
sembles acauliflower. Thesunlit parts these
cloudsaremostly verydry air.

CumulusFractus
(raggedcumulus)

Usually450 in

to 2km but up
to 3 km or
higher.

Highestbases
occurin sum-
merin very
dry air.
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DEFINITIONS OFCLOUDS

CumulonimbusHeavy and dense cloudwith
aconsiderableverticalextent,in the form of
amountainorhuge tower. Atleastpartofits
upperportionis usuallysmooth,or fibrousor
striated,and nearlyalwaysflattened;this part
oftenspreadsoutin theshapeofananvilorvast
plume.
Underthebaseofthiscloudwhich is oftenvery
dark, thereare frequently low raggedclouds
eithermergedwith it ornot, andprecipitation,
sometimesin theform ofVirga.

APPROXIMATE
HT OFBAS1~

Usually450 in to 2 km
butupto 3km orhigher.

REMARKS

Highest bases
occur in
summerin very
dry air.
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1.8.6.2 Theheightof thebaseof cumuliformcloud maybe estimatedwith a fairdegreeofaccuracyby
multiplying thedifferencebetweenthetemperatureandthedewpoint(0C)by 120togivetheheightin metres.
Observersin mountainousdistricts shouldnot usethis rule; it doesnot apply in theseregions. Also, this
methodshouldbeusedwith cautionwhenthetemperatureis belowfreezing,becauseofthedifficultiesinher-
entin theaccuratedeterminationof thedewpointat low temperature.Tofacilitatetheuseofthismethodthe
following tablemay beused:

APPROXIMAThHEIGHTOFBASEOFCUMULIFORMCLOUD

Temp./DewPt.
Difference

•

Height Temp./DewPt.
Difference

0C

Height

Nearest
30 m

Coded
Value*

Nearest
30 m

Coded
Value*

3 360 12 17 2040 68
4 480 16 18 2160 72
5 600 20 19 2280 76
6 720 24 20 2400 80
7 840 28 21 2520 84
8 960 32 22 2640 88
9 1080 36 23 2760 92
10 1200 40 24 2880 96
II 1320 44 25 3000 100
12 1440 48 26 3120 100
13 1560 52 27 3240 110
14 1680 56 28 3360 110
15 1800 60 29 3480 120
16 1920 64 30 3600 120

*Refer to para. 10.2.8.6.

1.8.6.2.1Theabovetablegivesthelower limit ofthecumuluscloudwhenthetemperature—dewpoint
spreadis representativeof a locationof thecumulusformation. Whentheair massis reasonablydry
aloft thebaseofthecumuluscloudmaybeconsiderablyhigherthantheheightsuggestedbytheabove
table.

1.8.6.3 SincetheestimationoftheheightofsuchcloudsasStratus,NimbostratusandAltostratusis
particularlydifficult dueto thelackofpronouncedstructurein thecloudbase,theobserverwhenever
possible,shoulduseinformationobtainedfrom pilot reports,cei& lingballoonsetc.,toprovidereliable
measurements,or reliableestimatedcloudheights.Forexample,eventhoughaceilingballoondisap-
pearsbeforeenteringthecloudbasetheobservermayhavegaineddefiniteknowledgethatthecloud
basewasabovetheheightatwhich theballoonwaslastobservedandhe is thusableto provideamore
reliableestimate.

1.8.7 ComparisonWith HeightsofObjects.Whenalayerintersectsahill ormountain,theheightof
the layermaybe estimatedwith considerableaccuracy.However,thebaseof sucha layershouldbe
studiedcarefullytodetermineandallowfor anydifferencein thelayeratthehill ormountainandatthe
station. Towersandbuildingsatknownheightsarealsovaluableaidsin determiningheightsof layers
which intersectthem.
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1.8.8 TableofCloudHeightsFrom CeilingBalloonAscent

(Rateof Ascent460 ft/mm, 140m/min)

Timefrom
release(min:sec

)

0:07—0:19
0:20— 0:32
0:33—0:45
0:46—0:58

0:59—1:12

1:13—1:24
1:25—1:37
1:38—1:50
1:51—2:04
2:05—2:17

2:18—2:30
2:31—2:43
2:44—2:56
2:57—3:09
3:10—3:22

3:23—3:35
3:36—3:48
3:49—4:01
4:02—4:14
4:15—4:27

4:28—4:40
4:41—4:53
4:54—5:06

CloudHeight
(metres

)

30
60
90
120
150

180
210
240
270
300

330
360
390
420
450

480
510
540
570
600

630
660
690

Reportable

1
2
3
4
S

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23


