
CHAPTER 3

ATMOSPHERIC PHENOMENA

3.1 GENERAL. Theinstructionsgiven in this chaptertogetherwith the“Definitions andDe-
scriptionsofMeteors”containedin theAnnexoftheInternationalCloudAtlas (pages55 to 60)shallbe
usedforidentifyingatmosphericphenomena.Also includedareinstructionsformeasuringprecipita-
tion, for determiningits intensityandcharacter,andfor observingmiscellaneousphenomenaandun-
usualweatherconditions.

3.2 TORNADOESAND WATERSPOUTS.Thesephenomenaareassociatedwith aviolently
rotatingcolumnof air,pendantfrom aCumulonimbuscloud. Thisviolentwhirlwind is nearlyalways
observableas a cloud column or invertedcloud cone(funnel cloud), and a “Bush” composedof
waterdropletsraisedfrom thesurfaceof theseaorofdust,sand,or litter, raisedfrom theground(see
photoon nextpage).

3.2.1 This phenomenonis called aTORNADOwhenit occursover landand aWATERSPOUT
whenit occursoverwater.

3.2.2 Theobservershallnotethedirectionofthestormfrom thestationandthedirectiontowards
which it is moving. Intensityvaluesarenotascribedto tornadoesorwaterspouts.Theplain language
wordsTORNADOorWATERSPOUTshallbeinsertedin thecodedweatherreportswheneverthese
phenomenaareobserved.

3.2.3 A Tornado(orWaterspout)shallnotbereportedwhenthevortexdoesnotreachtheground,
orwhentheobserveris notsurethat thevortexofthefunnelreachestheground(orwater),thatis, a
“bush” is notobserved.In thiscase“Funnelcloud”andits directionfrom thestationshallbereported.
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Waterspout

Thephotographwastakenlookingto-
wardsthe baseof a Cumulonimbus.
The heavy rain (1—2) forms a dark
backgroundfor the lower portion of
thespout,which is illuminatedby light
comingfrom behindthephotographer.
The usualtaperingofthetubawhereit
emergesfrom thebaseoftheCumulo-
nimbus(3) ishiddenby raggedclouds.
The lower end of the tuba, which is
very narrow,disappearsat (4) into a
massof spray(bush),carriedup from
theseaby theviolent whirl of which
thetubais the core.

The spoutwas3 km from theshore;it
was estimatedto be severaltens of
metresin diameterand severalhun-
dredsofmetresin height. It movedto-
wardstheeast(left to right).

A cold front waspassingtheareain a
south—easterlydirection.

G. Tsuchida,Masuda(Shimane,Japan),
21 September1952, 10 h 30 (towardsN)
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Note: The abovephotois a reproduction(PlateNo. 68) from the InternationalCloud Atlas.
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3.3 THUNDERSTORM— Definition. A thunderstormisa local stormproducedbyaCumulo-
nimbuscloud,andis alwaysaccompaniedby lightningandthunder,usuallywith stronggustsofwind,
heavyrain,and sometimeswith hail.

3.3.1 Identification. Thunderstormactivity atthestationshallbe reportedwhen:

(1) thunderis heardwithin thepast 15 minutes,or

(2) overheadlightning is observedwithin thepast15 minutesandthelocalnoiselevel is
suchasmightpreventhearingthunder.Inthiscase,hail mayalsobeanindicatorofa
thunderstormin progress.

3.3.2 Timeof BeginningofThunderstorm.Forrecordpurposesthetimeofbeginningofathunder-
stormshallbethetimeoftheearliestoccurrencewhich indicatesthunderstormactivity at thestation.

3.3.3 TimeofEndingofThunderstorm.As soonasit is no longerpossibleto reportthunderstorm
activity atthestation(Para.3.3.1),theobservershallrecordthethunderstormashavingended15min-
utesago.

3.3.4 Intensity. Heavythunderstormshallbe recordedwhensharpandpronouncedthunderand
lightningoccuralmostcontinuously.(Usuallythestormis accompaniedby heavyrain andsometimes
by hail orsnow. Normallythereis arapiddropin temperatureandthepeakwind precedingoraccom-
panyingthestormmayreachaspeedin excessof 35 knots).

3.3.4.1 Thunderstormwithoutintensityqualificationshallberecordedwhentheintensityis lessthan
thatspecifiedfor heavythunderstorm.

3.4 PRECIPITATION.Any productof thecondensationofatmosphericwatervapourwhich is
depositedon theearth’ssurfaceis a typeof precipitation. Thetypesofprecipitationwhichoriginate
aloft areclassifiedin the following sectionsunderLiquid Precipitation,FreezingPrecipitation,and
FrozenPrecipitation.

3.4.1 Liquid Precipitation.

3.4.1.1 Drizzle. Fairly uniformprecipitation,composedexclusivelyoffine dropsofwater(diameter
lessthan0.5 mm). Drizzledropsaretoo smallto causeappreciablerippleson thesurfaceofstill water.
Thedropsappearalmostto float in theair, thusmakingvisible evenslight movementsoftheair.
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3.4.1.1.1Drizzle falls from fairly continuousanddenselayersofStratus,usuallylow, sometimeseven
touchingtheground(fog).

3.4.1.2 Rain. Precipitationof liquid waterparticles,eitherin the form of dropsoflargerdiameter
than0.5 mm, or of smallerwidely scattereddrops.

3.4.1.2.1Raindropsarenormallylargerthandropsofdrizzle. Nevertheless,dropsfalling on theedge
of arainzonemaybe assmall asdrizzledrops,owing to partialevaporation.

3.4.2 FreezingPrecipitation.

3.4.2.1 FreezingDrizzle. Drizzle,thedropsofwhich freezeon impactwith thegroundorwith other
objectsator neartheearth’ssurface.*

3.4.2.2 FreezingRain. Rain,thedropsofwhich freezeon impactwith thegroundorwith otherob-
jectsat orneartheearth’ssurface.*

3.4.2.3 FreezingDrizzleorFreezingRainshallbereportedwhenrainordrizzleis freezingon theIce
AccretionIndicatororon otherobjectsat orneartheearth’ssurface.*

3.4.2.4 IceAccretionIndicator. Two ice accretionindicatorsaresuppliedateachstation. Oneorthe __

otherofthe indicatorsshallbeexposedcontinuously.Theindicatorin useis normally attachedtothe
StevensonScreen,while theotheris keptin thescreen(freeofice,moistureetc.)toensurethatit will
alwaysbeat air temperaturewhenit is requiredasareplacementfor theonein use.However,atsta-
tionsequippedwith theAES Dewcel,moreconvenientlocationsfor exposureandstoragemaybese-
lected,providedtheyhavebeenapprovedlocally by themeteorologicalInspector.

3.4.2.4.1Any accumulationofsnowontheindicatorshallbeclearedoff aftereachobservationandthe
metalsurfaceleft dry. Ice formedby freezingprecipitationshallberemovedby melting. RimeIce or
Frostmaybewipedfromtheindicator.Duringperiodsofprecipitationit will normallybemoreconven-
ientaftereachobservation,to replacetheexposedindicatorby theonetakenfrom thescreen.

* It is ofcourseassumedthattheobjectsarenot artificiallyheatedaboveorcooledbelowthetempera-

tureof the ambientair.
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3.4.2.4.2Whenanobservationismadeduringrainordrizzle,thehorizontalsurfaceoftheiceaccretion
indicatorshallbeexamined,andif icehasformedon it, freezingprecipitationshallbereported.If frost
hasformedontheindicator,orif iceisdetectedduringfogconditions,appropriateremarksof“Frost on
Indicator”~ “Rime Icing on Indicator” etc.,shall be recordedandreported.

3.4.3 FrozenPrecipitation.

3.4.3.1 Snow. Precipitationof mainly hexagonalice crystals,mostof which arebranched(star—
shaped). The branchedcrystalsare sometimesmixed with unbranchedcrystals. At temperatures
higherthanabout—5 C, thecrystalsaregenerallyclusteredto form snowflakes.

3.4.3.2 SnowPellets.Precipitationofwhite andopaqueparticlesofice. Theseiceparticlesareeither
sphericalorconical;theirdiameteris about2 — 5 mm.

3.4.3.2.1Snowpelletsarebrittle andeasilycrushed;when theyfall on hardground,theybounceand
oftenbreakup. Snowpelletsalwaysoccurin showersandareoftenaccompaniedby snowflakesorrain
drops,whenthesurfacetemperatureis around00C.

3.4.3.3 SnowGrains. Precipitationofverysmallwhite andopaquegrainsofice. Thesegrainsare
fairly flat orelongated;theirdiameteris generallylessthan1 mm. Whenthegrainshit hardground,
theydo notbounceorshatter.Theyusuallyfall in verysmallquantities,mostlyfrom Stratusorocca-
sionally from fog, andneverin theform ofashower.

3.4.3.4 IcePellets. Precipitationoftransparentortranslucentpelletsoficewhicharesphericalorir-
regular,rarelyconical,havingadiameterof5mmorless.IcePelletsaresubdividedintotwo maintypes:

•(a) Frozenraindrops,or snowflakeswhich havelargelymeltedand then refrozen,the
freezingprocessusuallytaking placeneartheground.

(b) Pelletsof snowencasedin a thin layerof ice,which hasformedfrom thefreezing,
eitherof 4ropletsinterceptedby thepellets,or of waterresultingfrom thepartial
meltingof thepellets.
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3.4.3.4.1Thepelletsoficeusuallybouncewhenhittinghardgroundandmakeasoundon impact. Ice
pelletstype(a)generallyfall as continuousprecipitation;icc pelletstype(b)occurin showers.

3.4.3.5 Hail. Precipitationofsmallballsorpiecesofice(hailstones)with adiameterrangingfrom5 to
50 mm orsometimesmore,andwhich fall eitherseparatelyor fusedinto irregularlumps.

3.4.3.5.1Hailstonesarecomposedalmostexclusivelyoftransparentice,orof a seriesof transparent
layersoficeat least1 mm in thickness,alternatingwith translucentlayers.Hail is generallyobserved
during heavythunderstorms.

3.4.3.6 IceCrystals.A fall ofunbranchedicecrystals,in theformofneedles,columnsorplates,often
sotiny thattheyseemtobe suspendedin theair. Thesecrystalsmayfall fromcloudorfromacloudless
sky. (In WMO terminology,Ice Crystalsare referredto asDiamondDust).

3.4.3.6.1TheCrystalsarevisible mainlywhentheyglitterin thesunshine;theymaythenproducealu-
minouspillar orotherhalo. Thishydrometeor,which is frequentin polarregions,occursonly atvery
low temperaturesandin stableair masses.

3.4.4 OTHERHYDROMETEOROLOGICALDEPOSITS

3.4.4.1 Dew. Dewformswhenwateris condensedon grassandotherobjectsneartheground.The
surfaceonwhich thedewformshasbeencooledby radiationduringthenight,to atemperaturebelow
thedewpointof thesurroundingair,but is still abovefreezing.

3.4.4.2 HoarFrost.HoarFrost(commonlycalledfrost),formswhenairwithadewpointtemperature
belowfreezingis broughtto saturationby cooling. HoarFrostis adepositofinterlockingicecrystals
formedby directsublimationonobjects,usuallyofsmalldiametersuchastreebranches,plantstems,
leafedges,wires,poles,etc.

3.4.4.3 Rime. Rimeis awhiteormilky andopaqueGRANULARdepositoficeformedbytherapid
freezingof super—cooledwaterdropsastheycontactan exposedobject.
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3.4.4.4 Glaze.Glazeis acoatingofice,generallyclearandsmooth,formedon exposedobjectsbythe
freezingofafilm ofsupercooledwaterdepositedby rain,drizzle,fogorpossiblycondensedfrom super-
cooledwatervapour. Glazeis denser,harderandmoretransparenttheneitherrimeorfrost.

3.5 OBSTRUCTIONSTOVISION
3.5.1 An “obstructiontovision” isameteor,otherthanprecipitation,whichreducesthehorizontalvisibil-
ity ateyelevel. Obstructionsmaybesuspendedin theatmosphere,e.g.,fogorhaze,orblownfrom theearth’s
surface,e.g.,blowing snoworblowing sand.
3.5.2 Fog. A suspensionofvery smallwaterdropletsin theair, reducingthevisibility attheearth’ssur-
face.
3.5.2.1 Whensufficientlyilluminated,individual fogdropletsarefrequentlyvisible to thenakedeye;they
arethenoftenseento be movingin a somewhatturbulentmanner.
3.5.2.2 Thishydrometeorformsa whitishveil whichcoversthelandscape;whenmixedwith dustorsmoke,
it may,however,takeon a faint coloration,often yellowish. In thelatercase,it is generallymorepersistent
thanwhenit consistsofwaterdropletsonly.

3.5.2.3 Fogis rarelyobservedwhenthetemperatureanddewpointdifferby morethan20Candfogreduces
thevisibility to lessthan5/8 mile.

3.5.2.4 Fog Patches.Fog patchesconsistof fog extendingto atleasttwo metresabovegroundlevel and
whosearealextentcompriseslessthan50%coverageofthegroundnormallyvisible fromtheobservingpoint.

3.5.2.5 Fog CoveringPartof Aerodrome.Non—patchyfog (moreor lesscontinuousfog)extendingto at
leasttwometresabovegroundlevel coveringpartoftheaerodrome.Theapparentvisibility within theareaof
fog shallbelessthan1000metres(5/8mi.)Fog CoveringPartof Aerodromedescribesa fogbankorareaof
fog (or icefog) whichmayhavesmallbreaks,howeverwithin theareaoffogatleast50%ofthegroundmust
becovered.
3.5.2.6 FreezingFog Freezingfog is fogconsistingmainly ofsupercooleddropletswhich usuallydeposit
rimeor glazeon objectsorsurfaceswith below freezingtemperatures.

3.5.2.7 Mist. Thedefinitionofmist is thesameasfor fog,(seepara.3.5.2to 3.5.2.3),exceptthat mist
reducesvisibility to therange5/8 to 6 miles inclusive.

3.5.3 Ice Fog. A suspensionof numerousminuteice particlesin the air, reducingvisibility atthe
Earth’ssurface.

3.5.3.1 Ice fog occursin clear,calm, stableair. It occursat temperaturescolderthan —200C.

3.5.3.2. Theicecrystalsin the icefogmayproducephenomenasuchassmallhaloesandluminouspil-
lars aroundlights, thesunor themoon.

3.5.3.3 Ice fog doesnot producerime icing orglaze.
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I 3.5.3.4 IceFog.A descriptionoficefog isgivenin para.3.5.3to3.5.3.3.InMETAR, icefogis reported
asmistwhenit reducesvisibility to therange5/8to6milesinclusive;it is reportedasfogwhenit reduces
visibility to lessthan5/8 mile.)

3.5.4 Blowing Snow. Snowparticlesraisedby thewind to sufficient heightsabovethegroundto
reducethehorizontalvisibility ateyelevel to 6 milesorless. Theconcentrationof snowparticlesmay
sometimesbesufficientto veil theskyandeventhesun.Thesnowparticlesarenearlyalwaysviolently
stirredupby thewind. Theobservershouldusegreatcautionin reportingacombinationoffalling snow
andblowing snow.

3.5.5 Haze.A suspensionofextremelysmall,dryparticlesinvisibleto thenakedeyeandsufficiently
numerousto give theair anopalescent(milky orpearly)appearance.

3.5.5.1 Hazeimpartsayellowishorreddishtingetodistantobjectsorlightsseenthroughit, whiledark
objectsappearbluish. Thiseffectis merelyaresultof scatteringof light by thehazeparticles. These
particlesmayhavea colouroftheirownwhichalsocontributesto thecolorationof the landscape.

3.5.6 DustHaze. A suspensionin theairof dustor small sandparticles,raisedfrom theground,
prior to thetime ofobservation,by aduststormor sandstorm.

3.5.6.1 Theduststormorsandstormmayhaveoccurredeitherator nearthestationorfar from it.

3.5.7 DustlSandWhirls.Dustorsandwhirls (commonlyknownasadustdevil)consistofanensembleof
particlesofdustorsand,sometimesaccompaniedby small litter, raisedfrom thegroundby thewind, in the
form of awhirling columnof varying height with asmall diameterandanapproximatelyvertical axis.
3.5.8 Blowing DustorBlowing Sand. Dustor Sand,raisedby thewind to moderateheightsabovethe
ground. The visibility at eyelevel is sensiblyreduced.
3.5.9 Duststorm.Dustraisedtogreatheightsbyastrongturbulentwind. Theforwardportionofthestorm
mayhavetheappearanceof awide high wall. Thevisibility ateyelevel is reducedto lessthan5/8 ofamile.
3.5.10 Sandstorm.Sandraisedto greatheightsby a strongturbulent wind. The forwardportion of the
stormmayhavetheappearanceofa widehigh wall. Thevisibility ateyelevel is reducedto lessthan5/8 ofa
mile.
3.5.11 Smoke. A suspensionin theair of small particlesproducedby combustion.
3.5.11.1 Viewedthrough smoke,thesunappearsvery redat sunriseandsunset;it showsanorangetinge
whenhigh in thesky. Smokefrom nearbycitiesmaybebrown,darkgreyorblack. Smokein extensivelayers
originatingfromforestfires scattersthesunlightandgivestheskyagreenish—yellowhue.Evenlydistributed
smokefrom very distantsourcesgenerallyhasa light greyishorbluishhue. Whensmokeis presentin large
quantities,it may bedistinguishedby its smell.
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3.5.11.2 Smokewhich is surface—basedis distinguishedfrom layersorcloudsof smoke(cloudsof
smokefromnearbyfiresorlayersresultingfrom industry)by thediffuseappearanceoftheformerand
by theabsenceofany discernibleoutlines. Plumesofsmokeoflocalorigin arenotreportedasanat-
mosphericphenomenon.

3.5.12 VolcanicAsh. Volcanicashconsistsoffine particlesof rockpowderwhichhavebeenblown
out from avolcano.Theashmayremainsuspendedin theatmospherefor longperiods,producingred
sunsetsthousandsof kilometresaway. j

3.6 VISIBILITY REDUCEDBELOWEYE LEVEL

3.6.1 Drifting Dust,Drifting SandandDrifting Snow. When particlesof dust,sandor snoware
raisedby thewind in suchquantitythatverylow objectsareveiledorhiddenandyetthevisibility ateye
level is not appreciablyrestricted,thephenomenonis referredto as Drifting Dust,Dirfting Sandor
Drifting Snowrespectively.

3.6.2 ShallowFog.A suspensionofverysmallwaterdropletsin theair, reducingthevisibility atthe
earth’ssurface,but notappreciablyreducingthevisibility at eyelevel (1.8m abovethesurface),al-
thoughthevisibility within thefog is lessthan5/8 mile.

3.7 MEASUREMENTOFPRECIPITATIONAMOUNTS

3.7.1 General.Themeasurementofprecipitationis expressedin termsofverticaldepthofwater
(orwaterequivalentin thecaseofsolid forms)which reachesthegroundduringastatedperiod.Suit-
ablemeasuringgaugesandcalibratedgraduatesaresuppliedfor this measurement.

3.7.2 UnitofMeasurement.Themillimetre is theunitofmeasurementofliquid precipitation.The
verticaldepthofwaterorw~terequivalentisnormallyexpressedtothenearest0.2mm. (Seealsopara.
3.7.3.1and3.7.6.1)Lessthan0.2miniscalleda“Trace”. Depthoffreshlyfallensnowismeasuredtothe
nearest0.2cm. Lessthen0.2 cm is calleda“Trace”.

3.7.3 Rainfall. Liquid catchoftheraingaugeshallbemeasuredto determinetheamountofrainor
drizzle. Thecatchoftheraingaugeshallalsobeusedto measuretheamountoffreezingrain,freezing
drizzle,andhail (para.3.7.3.1)andtheamountofwateraccumulatedfrom thesetypesofprecipitation
shallbe recordedas“Rainfall.”
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3.7.3.1 Whenmeasuringrainfall, the levelofthewaterin theplasticgraduateiscorrectlytakento be
thatof thelowestpartof its curvedsurfaceormeniscus.Whenthis liesbetweentwo scalemarks,the
amountis that of thenearermark. In theexceptionalcasewherethelevel is exactlymidwaybetween
two scalemarks,theamountreportedis the intermediate(odd)value, e.g.,0.3 mm.

3.7.3.2 Wheneverthe level ofthemeniscusis below the.2 scalemark,“trace”will be reported.

Note: Precipitationamountsupto0.2mmareexceedinglydifficult tomeasure.Therefore,all observa-
tionswill be recordedas“trace” or0.2 mm. Theamount0.1 mmwill notbe recordedat anytime.

3.7.3.3 If the catchof liquid orfreezingprecipitationhasfrozenin thefunnel orgauge,it shall be
meltedby addingameasuredquantityofwarmwater.Thequantityofwateraddedshall thenbe sub-
tractedfrom thecontentsof thegaugeto determinetheactualprecipitationamount.

Example:

Measurementoftotal contentsofgauge 1.4 mm
Addedwarm water 1.0 mm

Actual precipitation. 0.4mm

3.7.4 Hail. Whenhail falls, agreatdealusuallybouncesoutoftheraingauge.Whenthefall ofhail
hasbeensufficientforalayertocompletelycovertheground,thetopoftheraingaugeshallberemoved
assoonaspossibleafterthehail stormhasended;invertthetopoverahorizontalsurfaceandcollectthe
amountofhail containedwithin theareaofthetopoftheraingauge.Melt thisamountofhail to obtain
thewatercontent. Includehail amountin theamountof“Rainfall”.

3.7.5 Dew. Theamountofdewcollectedby therain gaugeshallbe includedin theprecipitation
amountwithout commentwhenotherprecipitationhasalsooccurred.When theobserveris certain
thatnootherprecipitationhasfallen, theamountofdewshallbemeasuredandrecordedandtheword
“dew” shallbenotedin theprecipitationrecord.Thisis necessarynotonly forgeneralrecordpurposes,
but alsobecausemeasure precipitationresultingfrom dewaloneshallnot bereportedin Synoptic
messages.

3.7.6 Snowfall. Theamountofsnowwhichhasfallen in agivenperiodshallbedeterminedbymeas-
uringandaveragingthedepthofnewsnowin severalplacesusinga ruler. As faraspossible,thedepth
ofnewsnowshallbemeasuredin spotswherethesnowhasfallenundisturbedby thewind. Whensnow
hasbeendriftedby thewind,thedepthofnewsnowin thedrifts andin exposedareasshallbemeasured,
andtheobservershallthenestimatethedepthofsnowthatwouldhaveaccumulatedif thefall hadbeen
undisturbedby thewind. Dueallowancefor therelativesizesof thedrifts andexposedareasshallbe
made.During theperiodswhenmelting occursbetweenobservations,theamountofsnowleft at the
time of theobservationwill not be thesameasthetotal depthof thesnowwhich hasfallen sincethe
previousobservation.Undersuchconditionstheamountreportedwill beanestimateofwhatthedepth
wouldhavebeenif no meltinghadoccurred.
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3.7.6.1 Measurementof WaterEquivalent.At stationsequippedwith asnowgauge,two catchment
containersareprovided.Oneoftheseis exposedin thegaugeandtheotherheldasareplacement.At
eachobservationwhensnowhasoccurredtheobservershallremovetheexposedcontainerfrom the
gauge,insertthereplacementcontainer,andmelt thesnowcaughtin theexposedcontainer.A meas-
uredquantityofwarmwaterorasourceoflow heat,suchasaradiator,shouldbeusedformeltingthe
snow. Thewatercontentofthesnowshallbe measuredin thespecialgraduateprovided.Duringthe
summer,thecatchinentcontainershould be broughtindoors.When thesnowgaugecontaineris in
service,it shallbecheckedandemptiedwheneverameasurableamountofprecipitationis foundin the
raingauge.Altho~igh waterequivalentisnormallyexpressedto thenearest0.2mm,in theexceptional
casewherethemeniscusis exactlymidwaybetweentwo scalemarks,theamountreportedmaybe the
intermediate(odd)value,e.g.,0.9mm.

3.7.6.1.1Whensnowhasoccurredwithoutrain, andsomeorall ofthesnowhasmeltedby thetime of
observation,theamountofwatercollectedin thesnowgaugeshall be measuredto obtainthewater
equivalentofthesnowfall. Thewaterequivalentshallbemultiplied bytenandconvertedto cmtoob-
tain an estimatedvaluefor theamountofsnowfall.

3.7.6.1.2Whentheobserveris reasonablysurethatthecatchin thesnowgaugeis duelargelyto “blow-
ingsnow”,thewaterequivalentofthenewly fallensnowshallbeestimated(para.3.7.6.2).Duringand/
orafter“blowingsnow” conditions,whennofalling snowhasoccured,thesnowgaugeshallbechecked
andemptiedof any accumulatedsnow,at eachscheduledtimefor measuringprecipitation.

3.7.6.2 EstimatingtheWaterEquivalent.At stationsnot equippedwith asnowgauge,it isnecessary
to estimatethewaterequivalentofthenewsnowwhichhasfallen. Thedepthofthe freshlyfallensnow
shall be divided by tenandconvertedto mm to obtainthewaterequivalent.For example,3.0 cmof
newly fallen snowhasan estimatedwaterequivalentof 3.0mm.

3.7.6.2.1Whensnowhasoccurredwithoutrain,andthesnowhasmeltedby thetimeofobservation,the
amountofwatercollectedin theraingaugeshall be measuredto obtainthewaterequivalentof the
snowfall. Thewaterequivalentshallbe multiplied by tenandconvertedto cm to obtainan estimated
valuefor theamountofsnowfall. Forexample:if theraingaugecontains1.4mmofwater(meltedsnow)
theestimateddepthof thesnowwhichmeltedwould be 1.4 cm.

3.7.6.3 SnowPellets,SnowGrains,Ice PelletsandIce Crystals.Theaccumulationon thegroundis
measuredasfor snowfall, (para.3.7.6)andshallbeincludedin theamountofsnowfall. “Waterequiva-
lent” shall be measured(para.3.7.6.1)orestimated(para.3.7.6.2)in thesameway asforsnow.
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3.7.7 Mixed RainandSnow

3.7.7.1 Stationsequippedwith snowgauge.Whenall orpartofthesnowhasmelted,thetotal amountof
precipitationshall be obtainedfrom the contentsof thesnowgauge. The relativeamountsof rainfall and
snowfall shallbeestimated,taking into considerationtheamountof snow,if any,whichaccumulatedon the
groundpreviousto melting,andthe intensityandlengthoftimeduringwhich thesnowfell. Forexample,if
thetotal precipitationmeasuredin the snowgaugewas2.8 mm, andthesnowfallwasestimatedas 1.0 cm
(waterequivalentof1.0mm)thensubtractingthewaterequivalentofthesnowfallfromthetotalprecipitation
(2.8 — 1.0) would give theamountofrainfall as 1.8 mm.
3.7.7.2 Stationsnotequippedwith a snowgauge.The amountofnewsnowwhich hasnotmeltedshallbe
measuredasinstructedin para.3.7.6. Thecatchoftheraingaugeshallalsobemeasuredasinstructedin para.
3.7.3,usingameasuredamountofwarmwater,if necessary,to meltanysnowwhichaccumulatedin therain
gauge.Theprecipitationmeasuredby therain gaugein this caseis thetotalamountoftheactualrainfall plus
thewatercontentofthesnowfall.Theamountoftherainfallmaythenbedeterminedasshownby theexample
in para.3.7.7.1.

3.7.7.2.1 Whenthesnowhasmelted,thetotalamountofprecipitationshallbeobtainedfromtherain
gauge.Therelativeamountsof rainfall andsnowfall shall beestimatedasindicatedin para.3.7.7.1.

3.8 DEPTHOFSNOWON THE GROUND

3.8.1 Thetotaldepthofsnowon thegroundat thetime oftheobservationshallbedetermined,(in
wholecentimetres)by makingaseriesofmeasurementsandtakingtheaverage.Theareaselectedfor
themeasurementshallbe chosenwith aview to avoidingdrifts. Careshallbetakento ensurethatthe
total depthis measuredincludingthedepthofanylayersofice which arepresent.

3.8.2 A numberof snowstakes,paintedwith ringsofalternatecoloursorothersuitablescale,pro-
vide a convenientmeansof measuringthetotal depthofsnowon theground.

3.8.3 Measurementstakenin 3.8.1shallnotbeadjustedtoagreewith theweeklyorbi —weeklysnow
survey(astheyare usuallyat different locations).

3.9 INTENSITY OFPRECIPITATION

3.9.1 TheprecipitationsclassifiedaboveasLiquid, FreezingandFrozen(with theexceptionof ice
crystals)arealwaysqualifiedasto intensity,viz., light, moderateorheavy.

3.9.2 ThetermLIGHTalsoincludesscattereddrops,flakes,grains,pelletsorstonesoccurringata
ratewhich would notwet orcovera surface,regardlessof theduration.

3.9.3 TheintensitiesLIGHT, MODERATEandHEAVY aredeterminedby consideringeitherthe
effect on visibility ortherateof fall.

I
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3.9.4 Intensityby Visibility Criteria.

Snow LIGHT if visibility 5/8 mile ormore
SnowShower
SnowGrains MODERATE if ALONE* and thevisibility
SnowPellets reducedto 1/2 or3/8 mile.
Drizzle
FreezingDrizzle HEAVY if ALONE* andvisibility reduced

to 1/4, l/8orOmile.

*ALONE, i.e., no otherprecipitationand/orobstructionto vision ispresent.

3.9.4.1 Mixed Precipitation. Whentwo or moreof theaboveprecipitationsareoccurringtogether
withoutany“ObstructiontoVision”, theintensityofthepredominanttypeshallbedeterminedaccord-
ingto thevisibility andtheintensityofthe lessdominanttype/sshall bejudged,aswell aspossibleona
rateof fall basis.

3.9.4.2 Mixed Precipitation. Whenone ormoreof theaboveprecipitationsis occurringwith any
otherprecipitationandno “Obstructionto Vision” is present,thepredominanttype from theabove
groupshall haveits intensitydeterminedaccordingto thevisibility andall otherintensitiesshall be
judged,aswell aspossible,on a rateoffall basis.

3.9.5 Intensityby RateofFall Criteria.

Rain LIGHT if rateof fall is 2.5 mm/h or less
Rain Showers MODERATE if rateof fall is 2.6 mmto 7.5 mm/h.
FreezingRain HEAVY if rateoffall is 7.6 mm/hormore

3.9.5.1 Althoughtheaboveratesoffall aregivenin millimetresperhour,theintensityat theactual
timeofobservationshallbedeterminedby therateoffall usingtheshortestpracticalperiod.Forexam-
ple, if from thechartoftheautomaticraingauge,it wasdeterminedthat 1.0mmofrainwasrecorded
duringthe5 mm priortotheobservation,therateoffall wouldbe12.0mm/handtheintensityoftherain
attimeofobservationwouldbeclassifiedasHeavy,unlesstherewereobviousreasonsto indicateother-
wise.
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3.9.5.2 Theabove“rate—of—fall criteria”mayalsobeusedto determinetheintensityof frozenpre-
cipitation,consideringits waterequivalent,whentheintensityisnotdirectly indicatedbythevisibility.

3.9.5.3 Whenarecordingrain gaugeis notavailableandwhentherateof fall is fairly uniform, the
intensityofrainmaybedeterminedby exposingaspareraingaugefor a10—minuteperiod.Forexam-
ple: if thecatchis1.4mmfor 10minutes,therateoffall is8.4mm/h(6X 1.4),theintensityis “Heavy”. If
asparegaugeisnotavailable,two measurementsfrom thestandardgaugecouldbemade,todetermine
the10—minutecatch,taking thenecessaryprecautionsto ensurethatall theprecipitationforthepe-
riod will bemeasuredatthetime ofthescheduledobservation.

3.9.5.4 Whentheintensityofrain,rainshowersorfreezingrainmustbedeterminedwithouttheaidof
instrumentmeasurements,thefollowing tablemaybeusedasaguide:

Light Rain ModerateRain Heavy Rain

Individual Drops Easilyseen Not easilyseen Not identifiable
(Rain in sheets)

SprayOverHard
Surface

Hardly any Noticeable Heavy,to a
heightof several
rentimetre~

Puddles Form slowly Formrapidly Form very rapidly

3.9.5.5 When theintensityof Hail or Ice Pelletscannotbedeterminedfrom the measuredwater
equivalent,thefollowing tablemaybe usedasaguide:

IcePellets Light Fewstonesorpellets,slow
Hail accumulationon theground

Moderate Rapidaccumulationon the ground
Heavy Very rapidaccumulationon theground

3.9.5.6 Whentheintensityofdrizzleorfreezingdrizzlecannotbedeterminedby visibility thefollow-
ing “rate—of—fall” accumulationtablemaybe usedasa guide:

Light less than0.2 mm/h
Drizzle
FreezingDrizzle Moderate 0.2 mmto 0.4 mm/h
SnowGrains Heavy 0.5 mmto 1.0 mm/h

Note: Whentherateof fall for liquid or freezingprecipitationexceeds1.0 mm/h, theprecipitation
shouldbe classifiedas rainor freezingrain ratherthandrizzleorfreezingdrizzle.

3.9.5.7 IceCrystals— No intensityis ascribedto Ice Crystals.
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3.10 INTENSITY OFPRECIPITATIONWITH AN OBSTRUCTIONTOVISION.

3.10.1 Whenprecipitationoccurstogetherwith an “ObstructiontoVision”, theintensityof thepre-
cipitationshallbedeterminedona“rate offall” basis,irrespectiveofwhetherits intensity isnormally
definedin termsofvisibility. However,“rateoffall” intensitiesshallbeconsistentwith visibility crite-
ria, for example:

(a) Drizzleoccurringwith fogshallnotbereportedasmoderateorheavywhenthevisibil-
ity is 5/8 mile ormore.

(b) Snowwith blowing snowshallnotbereportedasheavywhenthevisibility is 3/8mileor
more,etc.

3.11 CHARACTEROFPRECIPITATION

3.11.1 Undertheterm“character”,precipitationcanbe classifiedasshowery,continuousorinter-
mittent.

3.11.2 Showers.Showeryprecipitationfallsfrom cumuliformcloudandcanbefurtheridentifiedby
one ormoreof thefollowing features:

(a) Showersoften(but notalways)beginandendabruptly.

(b) Showersusuallyoccurin periodsofshortduration,perhaps15 minutesorso,but they
may lastmuchlonger.

(c) Usuallythereare rapid fluctuationsin theintensityoftheprecipitation.

(d) Thereis anoticeablebrighteningoftheskybetweenshowers.

3.11.2.1 Certaintypesofprecipitation,suchasSnowPelletsandHail, alwaysoccurasshoweryprecipitation.
Rain, Snow and Ice Pellets,canoccureither with showeryor non—showerycharacteristics;to indicatea
showerycharacter,the terms“Rainshowers”,“Snowshowers”and“Ice pellet showers”areused.

3.11.3 ContinuousPrecipitation.Precipitationwhich is not showeryisconsideredto becontinuous
when:

(a) It continueswithoutabreakfor atleastonehourprecedingthetimeofobservation,or

(b) It continueswithoutabreaksincebeginningin thehourprecedingthetimeofobserva-
tion.
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3.11.4 IntermittentPrecipitation.Precipitationwhichisnotshoweryisconsideredtobeintermittent
whenit hasstoppedandrecommencedatleastonceduringthehourprecedingtheactualtimeofobser-
vation.

Note: Continuousprecipitationmayon occasionbecomeshowerywithouttheprecipitationstopping,
andshoweryprecipitationmaybecomecontinuouswithoutstopping.

3.12 NOTESON UNUSUAL WEATHER

3.12.1 Noteson unusualweathershallbekeptby all stations.Suchnotesareofconsiderablevalue,
particularlyfor climatologicalpurposes,in providinginformationto hydroelectricsystems,publiccar-
riers, insurancecompaniesandmanyotherusers.Notesofunusualweathershallbekeptin thedesig-
natedspaceson Form 63—2322. If no spacehasbeendesignatedfor theparticularphenomenonob-
servedit shallbeenteredunderaheadingof“Notes”. Shouldmorespaceberequired,aswouldbethe
casewhenasketchis involved,theinformationshallbeenteredonthebackoftheformwith anotation
to thiseffectonthefront. Copiesofall suchnotes,sketches,etc.,shallalsobemadeon thestationcopy
oftheform, so that thestationrecordwill becomplete.

3.12.2 In all caseswherenotesaremaderegardingunusualweather,thetimesanddatesshallbere-
cordedwith thegreatestcare.

3.12.3 Thefollowingaresomeoftheconditionswhichshouldbedescribedunder“NOTES” onForm
63—2322:

(a) Heavyandkilling frosts.

(b) Damagetolife orpropertybyhigh winds,tornadoesorhail. Particularsoftheextent
andlocationofthedamageshouldbe given.

(c) Thethicknessoftheaccumulationoficeon wires,treesorotherexposedsurfacesdur-
ing periodsof freezingprecipitation.

(d) Unusualfloods ordroughts.

(e) Otherunusualoccurrencessuchasfrequentdustwhirls,severelightning, etc.


