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ABSTRACT

fhis study present. a broad overvi~w of Yukon dimaIO, which i. da"ifi~d a,
suh-arctic continenul. Climatic regions lIT~ d~fined although data lITe 100 spamo: fcom the
high country to allow rigorou, specification of regional differences_ Traditional climatologi­
cal lUIalyse, are pr~sented for el~ment< of temperature, wind. precipitation. humidity,
doud, thunderstorms, visibility and ob'structions to vision, l'onnal circulation pattern, are
depicted and four common synoptic-weather pallern, are defined Analysis indude, pro­
babilily estimate> of extreme. and duration statisti", for maximum and minimum tempe1'3­
ture,. daily precipitation and wind speed, The subjects of air pollution potential, wind
energy and climatic chanse are discussed in summary rather than in depth.
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10 INTROOlKTlO'O

Yukon is a larl'l ((/TIlnl)l In ('a~a'$ ruwd north"",l It IS ""mewh.1 al lh~

lo;lmc 'lage .~ (anada "'., man>' l!e~a<lC1 40 - fe.... P"Ol'lc dc.dopinJ and ITLJnaJ,nlt I va,!
d"cr>e area llle 1'rl:St;nl ['"pulluun " nur "5.000. I ~ 000 of ",I,,'m live In Wl\i\chuN
The rOl'ulahun at ll'kded comrnun'llC' II """" ,n Tlh~ 1 I. \1 IIle ",ak "f Ih. t.:lundll,
I\hh (he rol'ulah,>n in the KOJ..l field .....u in excc<>s of 30.000 The'" was. I",at ", ,j"t

,n tile eatl~ 1<)00', and the peak popu!.-t,on of 1898 h•• )"1 to be equaUc"l

\bout .10 yca" Oli" [)onalt! P. Kerr p",pared "'PO"' on the dlmue 01 8 .." II
("lumll;a Ind Yukon, b detailed a, the dala would permit I he ("."achan \\ calht-r s..rv,ce.
lh~ the .\klcorolult'cal !lunch. lkpartmcnt of T",n port. C(>I\1mlulOl1«J W.G K,'1KIrew
11'155)10 combine the><: 'ludic, into a 1." detailed productIon stlllahi. tor ",~a~ 10 (1,,­

",ncl'3J pullile Yukon ",a. Jivid"d into five dim.li~ diHlilorl> ba"'d on "cry mUlIe' dala
J.)c'f"l< lh" s!lorteOmlnK lhe o",lillne,,, 01 the report unn,'l tw que'II"n"d

lI.r" .nd Thom", (1974) d.scri~d tho "'Jional di11latf uf Yukon in Ilk·" Inl
on (an..!.!". "anOU. climate" The)' had not many more IUIIon, lhan Kerr. but the 1'Cric:>d
01 "'~or<l "'as jUbstanllilll}' longer, Abo the focu, wa, ncee~'\3rily on 1arJC scale climate.
"'l;LIlun. In lunited examples 01 mesoscale hltull ,~.lc) chma1e due 10 lhelr III.nl,on to the
lolal nallOn,

from lime to lime lh. Melwrol""ieallJf3nch. nOw the Almo,phcric rn_ironmenl
Service. pllbli.hed thmatololical alblin and repom d.p,elln,. Canadian climate in map and
labllw form in ,,'1ticlI. Yukon ree.i,,,d altonllon

II is o"r human aeti"ue, lhool ereale the n.eJ fvr L1ala network>. r",ources. anLl
for climatological mfol1t1.illlon, Resour"" d.",lopment in Ar"I,~ (anad. crealed h.igh priurilY
requir.ments for L1otailO'(! ehmatlo; ft"din ror relK'n. 01 Iml'l'nd,ni dnelopment '0 lhe
en,ironmenlal iml'acl could be detennm...:l lIur", (197l. 1974) earried out a study uf
dimale lor Ihe >,laekenlle Valk)-Ik."fml s.:a "'11<. \tuwdl (19110. 1981)complOled a
simil.r ...ork for Ihe (:an",:hatl Mellc I""d$.nd ALlja«nl WaICf'>,

fhis ~ludy ha'" I'"rpote III "llmlon "'"h Ihe abo"" Thi' .. particularly dIU to
pipelino I'm;':ets ItIch as AU'A' and the [)emp,ter bler.lll 'nl<lnS which ,parked inlernl
in Yukon dimate IOfomuIL"n In I" ble llliU·.. A WIne.hal different approach ;, uk.n.
howey<r. becau"" Yuk"n l' m tJ. oom.plu Corddleran "'al"n 01 Canada (F~re 3,11 whore
climate i.. extr.mely dependent un ",""hun, This can ","usc w.., variation< o",r shorl
dislanCes in the hunwnlal as ""<II a' Ihc ",mal

The objeetivo of the ."thu" II to provide an up-to-<Ure handbook 011 Y!lI:(.n
climate However. appliealinn of eltrn~lolopeal infomLJ.lion dMlJPl...:l to sol~ ",eallwr
ocn..l"e I'rublcm•. ha' been dl cu ...I 10 other ..\rS publications. Ralher lhan an m'<i<plh
treatmenl. lhili report "Ill vnly h'llhliGhl appli~ation~. but .... here",r possible Sll:~t reo
feren"", lor turlher readlOK

lI"rns (1973. 1974) eumincd metcotologieal fadon .ffcClmc many acl" ,l,e, m
n"nh.em lanaLla J.n~ and Slorr (1977) de""ribod tho cIimale uf lh.l' oont,,..,o,,, mounlam
~,kl tn Ihe w"thern Corddle ...n rellion, The laller contain•• ,",calth of InfumuttiOtl.
concept. and ~omm.nded hl'pli.:alion, ",Iali_e 1o climalolO1D' or a mountainou. rcIJon
Allhouah """"In~ rnults do not apply to Yukon it is re~ommended ,..,aJIOI, I(l'O'eahon
and IOLln>01 3ppllcal'O"" h...e been examined in tho 'lUdy of th. cIlm.l< of KillaM :>i.noltlll
I'uk (\\.cbber. 1974); ,imilarly for ~aharlJti ~aliun~1 Park ("ro.... et III. 1977) Th. I,m­
~limal. ","pat-liny of wUlhem portion~ 01 Yukon ha, been exarnmcd by I:ley and hndby
11977),
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i IIiSTORlCAL SU.\t~ARYOF I)EVELOP\IE!\,

The Klondike JOId I'\lSh, circa 1898. i, no doubt the m<.>sl ubund~ntly documented
I"'liod In Yukon h"tory It w,"" • spectacular (fa. )'~l onh one of ~veral s;~nifkant hiltori·
cal e~enl' 1I1 Yukon d.>-dorm.nt. Mu~h of the documenution i. fictlonal or ina,curate
Some ",riler.. ...ould have US believe that survinl in a Yukon winter took heroic cour~,

A few adnnlun:n P<'/lihed due to lack of lnowledll.c and unprcpart'<lnc<i, bUI Ihe ...·jnter
.lunate 0.1"",. Ii< ... 'tllin lhe r:an,e of human tolerance. Mm., problem. are ..dated to trails·
portal""", rnlnual ...tnd,on. bUlldml construction and olhu UChnJOII ende.,.,..",

Lona before Yukon became a Territory in 1898. a number of Indian [rI!>e1i [......:I
in lhe ,(*,on.noJ Ihe I ,k,mos roomed 1h. north ,lope, S)min~lon 09691 descrol>C't ,.,1I0re
~d how they Ii••tl. The Kutchrn lndi~n~ who occupied m",t of the ternlOfY, hunted the
bMren land .:ant>ou each ,pnnl, fhe tnbe> of the ..... ribou...:ultu'" "ere .lmost Idenu....l
in the way thcy l",'ed, rw m~tler what area 01 the tatp the) C<I1Ied home, The climate
mainly detemlined the nora and fauna. and played a major rok in >hapin. nail'" "ll\u.r.

Yukon ",aj ,p~~ly populaled by l~ natiYe$ due in pan 10 lhe hanl! winttr
d,mate Ibey >urv"ed '" th .. arca for ,eneratlons becalBe they acqUIred a deep under·
.Ianding of all Ihinp in nature lbelr hooded parka and IIIOC<:aW1 arc two tllne-honurn!
example. of dlm~le applt..~llon,. Ikc.uae they underllood natu'" and climate. ..,vc..,
winte", wcre nut hfe Ihn,.ten",,_ FutOpe'j men.oo p><>d> fll"it ",nueoced th""", people via
the Pacifk; later down the Pelly, I'orcupme and Yukon Ri.e"' ...... in uther a"'a. conla<;t
between the.. di"e= IroUJ'$ was LO a .tile of nux belw"",n war and trade_

The early hl'>lOr)' of Yukon h•• been described by ....n,.trt (1976)_ Ouerden
(1971) elUUIlined the: ".olu1>on .nd nature ot the eonlemporary IICtt1cmcnt pattern in
>outh", tern Yukon. includlOJt the lbWM>ll·Mayo are'. from 1840 to 1968_ He de.cribes
varlOu> facto", thu affecled ""Ukm.:nb, ",eluJin, their birth. life and in many case.,
demi>c a,mate lib been a m;oor fa",,. altechnlt Yukon de..,lupment and it, e ..olution

Central Yukon wa. nsentially unexplon:d exc.pt by it. nati_" people unlil the
mid 11100', (Ouerdeo_ 1971). lbe Maekenue 8aSln-tJrUI Slave rellJon w35 occupI"d by Ihe
Hudson'. &y Compmy Th~ sent Rob<.,.t Campbell up Ihe headwat".... "fth. Lurd in search
Of • _ ...ard Oowilll: stream which would live lhem an altemile to Ihe lrR<:herous Uard
tranapon I)'slem_ lie found and tWtted the Pelly in 1840 tt" route and thoR of J, Bell
Me IlIloWft In "'l.It~ 2 I Bell. in 1846. wa< ...nl from th~ MackcnJlC Into northem Yukon_
H~ d~nded Ihe Po..,uplOe 10 where itjoin,lhc Yukon, In Ihe followln~ )"eal"'l l-t Yukon
was lISIahlishcd at the junction of tho two rive ..... l-t SflklTk, budl 1ft IlW9 ..here Ille Pell)
JOlIU the yukon..... ""eked by coa.l Indian. in 1852. Thu lo.)wcd explor.ation and cR' lor>­
lIlent alntll the I'elly fo, a tim._ When it wa, pro.cn 10 11169 that Fl_ Yukon ""a.' to AlQkan
Icrntory, thAi fort wa. abandoned and a n'W one butlt at tho upper ....ehes of Ih. POfcuplOe
Ibe adventu",1"'l were aware of JOld delJO"'its_ but fun. ""'''' U.- 101' rn(lJllY and many fur
beann. anUTIals nourhhed In tho Yukon climate_

"lb. fillt rrospectol"S entern! the territor)' nil the Porcupme In lhe tarly 1l\70'"
Ih.n a lew yea... later throlllh the Oulkool pa», The.., were the 1b(>rte.t rnUles Irom Ihe
Mad..en~lC .nd Pacifi" '" pectinly The Oiilkool Pass be<.."2lOC the most popuLu. bUl not
because of Us .hrnat. which ""n be inhospttable 10 IIn~ ..,...,0_ B~aiitP In the headwater,
of the Yukon Ri.er rx;ellfred~ than further north and at t river mouth lhu. m·.r
tnn,purt on Ih" roule could Itet the earliDl posaiblc stan_

lbe... We'" a lew thousand. .rK"tly prospectors. in Yukon before G<'wac
War,hlnllOn Ctrmarck. dtsOO"efed Ihe richeS! concentruion of plae., JOld the world ha,
e'er known Tllal in 'UfO>!, 1896 on Rabbit Creek, Ikea".. the winter of 1896 "ia.
~vere, ,1111" hd to 1 fnr ,pr,"~ hreak ....p befon: they could take .vidence of lhe ,trike
""mil l'h" new• .ltd nOI n:aeh the ",KLflC caut unlLl July 1897_ Apin beeause of climate,
the .umped. north didn't >u<h II> ""Ilk untL! 1898. Thou...nd, crossed the Chilkonl I'a
in 11197 but had to watt lor b...ak p ,n the ,pnn,l of 1898 to u>c the arlerial wale ...ny to
th" K1ondilLc, B) Ihe lime the rna , ruched the ,loldli.ld. most of the b..l cLoim~ h.od
been staked by Pl'O'peetot) who had been Ihere ror yeMS.
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Foot and wagon lrails compkmt'nlcd the rivn (r<m~I art. ,\ network of supply
route!:> wa::. in pi' cc and etth:rncnt had ~prung up prior 0 the KlondIke gold ru:h. The

kag\\ay-Chilkoot Pass (or White Pas'~, was the popular "poor man's route". The Slikil1tl
route to the headwaters of the Teslin hen down the Yukon River was sU[\'I;Yl;d by St. Cyr
in u~~n, Th Daltun Trail from Pyramid Harbuur uv~r the Chilkat P'lS::' thcn north \ 'ard to
nC'lr Carmacks \ 'a.<; surveyed hy k rthur in 1897, These are shown in Figure _.1. The
"rich man's IOU Le" was lIP tht: Yukon by sLeamship [rum the Bering 5c<I,

naw~un dima tal ogil.; ,tl recunls began in 1897. The weather observation system
developed sluwh'. The migratory nature of eMly mining ,ictivity re ulte.d in short-period or
intermittent weather records.

The de .....dupmt;n( of Lhe White Pass an Yukun Railway in 1900 <lllc\ia(I;J the
ulnlship of hiking. Chilkoot P,IS~, but it ,H.:(;c!eratl;u (hc iwport uf heavy mining equipment.

A well, the opening of the winter wagon road from Whitehorse to Dawson in 1902 changell
mining tt:chniques, tht' dis ribution system. along Wilh settJt'ment patterns. The nJ<.tu was
m:ed.:d tu kecp upplie moving during the long winter ea. on.

The if nux of adventure~ peaked in I 98 with various es imates of the popula­
tion in<.:rca::.c in tl at ycar bcir g 30,000. Immigntion cea ed in 1,- 99 and the population fell
rapidly in the early 1900's. Mining continued but by large companies using drt:dgcs to
PWt;csS an cvcr increa ing aTllount of gravel to feCtWer the e1u iye gold. Many prospectors
stayed and found other minerals. such as the silvcr-kad dcposits first at GaJcna Hill and later
at man y othe localitie.

Apart from its pOlential mineral wealth, Yukon had litllt' economiC' or social
in "en Live for is vast migrant pop 1<.Hion, rDuc-rdcn, 197 J). Its climate was adverse, its
te rr'iin in ilOspitahle, industry non-existent and although some soil was suitable for ayi(;ul­
ture, the climate was nul. lht: winter dimate no duubt (,;onlribuled lu (he gICa( cxodu
after 1900, Howl;vcr, JJlJny \\ ho po ·se:::.srd thc fronticr pirit and lm'cl the natmal heauty
and opcn ::.pace stayed 0 n; appa 'ently they ha learned that with understanding and prt:­
parednes~ the \\ int T dimalc (;an be imigoraling and oftcn cnjoyable.

The construction of the Alaska Highway from Dawson Creek. H,C. Lo Fairbanks,
A..lask,l d: WI itdlOrsc- ,m I tlll' Canul pipeline in the 1940's (,;, us:d 'j sur.@:· of activity. It
also effected a change in th;;:: settlement pattern 'rom the central gold field area to along th~

high\ 'ay. II bl;camc the night rou l~ to Alaska which cr 'ated nccds for huurl \VI.:.lt lrf
ob ervations to erve aviation. The cornpletior of the all-\ eathe roJd from Whitehor,-e to
Mayo in J950, and later to Dawson, had a severe impact on Yukon River traffic. As lrans­
pOrlalion roUll;S ~hangl:d so did lhe selll ~m fils along tht:rn, Thos' ·ornnllmitil.:s lhat \vCrC
single service centres. for example. serving the river traffic waned while multi-service
cenlr s at hllbs of he syst\.:rn grew, so <I trend Lo c 'nlralia liun bt:gan. Tht: capital \V'I s
tran ferred from Da\ -on 0 \"'hite wrse in 1952. Thb did not l1ecreae the population of
Dawson, but l:ertainly had a posiLivt' effect for growth in Whitehurst:. Dt:velopment of tht:
D - V Line in [hc 19 -O's impro ed our know!l;Jgt: uf dima r ~ 0 f the north (;oast 'is thr ~e
stations initiated weather 0 hserving programs,

Since the mid-sixties, an cxtensiH~ network of roads and airstrips ha:. dC\1eloped.
Limited permafrost. good drainage and availability of natural road builrting materials have
made Yukon into Canad<l's land ,i 'ce'::,s to th ~ Ardie, Roads cOllnCCl the iackt:nlil; Dc It'l lo

lht: north Pacific and a lateral network connects most parts of llkon Figllrt' 4.1). Sust'l'ncd
growth is IinkeJ to mmkrn transportation, which in turn opened up Yukon to whal is no\\
her :.c~und major industry tau i rn. Therc v-.Cre almost 400.000 \<isitoh in 1983. a h:'w of
\ hom hiked in O\'er th . Chilkoot Trail which i. ill well marked. partly by the debris uf tht:
gold flIsh days.

Hun an a' ivitics havL: impaded on the Yukon environrmmt. for example. the
lkrlllda ion of creek beds and hillsides in the' Da\ son area. Such activities; call change the
ground thermal (;onditiuns and disturb the permafrost. Every facet of dew1oplm:nt is to
some degret: weathT scnsiti \'C and (;an bendil from a detailed climatological study.
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,
3. Gl:.()(;KAI'HY

3.1 Physiographic R<'IioM.nd Glaciation

Canada Ii composed of ..,rne ,,,,.nt••n ¥~oIOlll".1 rn"-i,,cc•. ",hich may ~
ttrourcd into four major calelori... - continental shelf. rla,fQrrn. oruten .nd .tueld iDl:.\lR.
1974), Yukun i, almost lulilly "jllli" th~ Cordilleran oro~en, ,",'hich II identical 10 the
<:ordtlleun ph)'liocraPhic region [Figure 3.1). Thi, i, Ihe 131"1'- mlluntain tldl a/deform.,d
lUld m<tammrh"",d sedimentary amI vulcank rocks mainly ot tile Pllill1erULOIC lll1d Prot"ro­
zoo.;.1. I hey "'e.., produced duri", various Phan,rowie ur01!cni.". 50 to 500 m,lhnn y'.an
Ill" I he Corddknm 1'\:1'1011 cXp<ricn"". a rather di.unet oct 01 ,lImnes llial lniI) be ....n·
l.Idcrcd p,lln or a mac,oseal. Oarge) dimatic "'Ilion, for .,ample, Ihal defined II)' Han: and
loom.. (1974) l..c!Jun 6. I),

r he Yukon coastal plain is pan of the AIdIe continental ,hdt .. h"h ntend<
... e.t In a narro.... kll aJonK the norlh Yukon coa,l Th;" .hdf. <MIe of the )'OUn,esl pr", lI1~es,
l> fomwd of hllle..,Jeformed ""..limen!.> and mkanics. mainly of the \lel<lLOI<; and Cenozoi.
aj:C>, Ihal h.,'e and are ,till ac.umulalll111 aWIIlI lhe ma'lin> of the pre..ent oOl1I,nent.1 mal:!.

lhe Peel Ilalln I. NTI of the interi<:>r platform or inurior plaIns ph)"'lIuplll.
rellJon forme<J of Ih iek flal-l~ tn, P1ta""rozoie .tr,"a which co...,r larse parrs of the Canadian
shJrld. lhe ph~>I01lr.J'hy of Yukon has beo:n de".;"bcd In detail b~ Bostock (1948). The
phy.t08nl!'l". reJion. lorm, In part. IIII.' ha.... for the elimatoJogi.al di.-,,,on. defined III

chapter (,

Much or ""tern and northern Yukon ...... unAla~iated during the la,t ice aile,
approxlmatel~ 13.500 ~rs "iO. Tht. la.k of ,1.c1.1l0n is one reaSQn for the larll" rich pJac-cr
lIoJ<J dq"»If> ;n Yukon rhe Jack 01 Jlac,al erosion lert manl or lhc <Jere>it, in place, Other
",in, or OtUcroP\o ... en: dl>plltced b~ aatcr erO"ion and deposited in the gravd floor of
strum, and creek. On the other hand. klulhwestem Yukon prescntJ~ Ita, the Iarges,
t!ac;ated area on Ihe contlll~nt lh", I.", rlcld Ral1l!C> ,n the St Fha, Mountains contain iet:
caps, montane. pIedmont and valle)' ,laell.'f'Ii.s well a, area, of permanenl snow,

3: To........ph)

Yukon h ,n the Nrt ot the ennhnental northw.'1 wh.re Ihe " ••t.m Cordillera
~ur," from. lO11th"''''''-fIorth",e't Oflent.llon o-.r Ilflt"h I.:olumbia, westward then ;,QUth­
... ""t ... aro o ....r A1nIr:a. Ibis n:onentalwn ha. re.Ullell III • "haotlc rna"" of mouotain>,
rouah plalnux, and a vandy of '~Ik~. <Wer Yukon Il';~u~~ A and II). yet lhree maW
mwnUlnOtb ,plne~ can lit.' Ident;ll~d whleh h.'e maJor ~hmalul<)l:<cal S1.mfi",,"~e

i-i",1. Ihe St l:.Iias and ('oast Mountalns n.ma abfll"IJ~ ffllm the Pac,f;~ Ocean.
tran§<'~t U!r",m~ >oulhwest Yukon l'he~ a(t a. a furmld.bk bilmcr to lhe o;onlinent',
tnl",nor Althoullh ""veraJ ri.'er> tnm~ct Ih .. barrier from Ihe ;nlerior. Ih", valley. an: I<>

narrOw and pro.;pltou~a-l to p..,dud••n~ major mo'~m<nl of Pa~lh~ aU' lhrwah th<rn. The
\oa~t \lounla;n, rallll. in elevation from ~OOO 10 300011I The~ I~rmm.lc ow:r south",e.1
Yukon, bul ar, unrn~lli"teJy repb~ed to Ihe Wht and nnrlhw!."t h)' the <pccla~ular 51.
fI ... bJO\:k. These are the hillh..t mountains In Can.1l1 and lQP'thcr form Ihc laTil" II'OUP
01 ll"".t peaks III /'Ioorth America. Out of hUle ;~dieldl. u~eedcd in "u only in <;""enland
and Ihe Antaret,,;, rioe: Mt wpn (605Ornl, Mt Lucania /S11bml. Mt Sleele /5079m) and
Mt Wood 14H41m), 'Ibi, block conlinue. ",e.l-north",o' Ihen WUlh"~t o.... r Ala<ka ..
the Al••ko !Wnllc wh,ch ~ontai"" Mt. McKInley. the h"he>t POInt tn the f'<;orlh Amen~a.

The relief prol'ile, sho..'n in tiJ;ur", 1I1Ii•• an indicalion of the ~lcvatlon. on a "e~1 to eUI
anll soulh"..t tu north~a.t swath throu&h Yul:on.

Jhe Yukon K,.er basin O<:CUI"'" Ihe broad lOne bet ....en Ihe SI I h...('O.-1
Mount"m. and lh", "".""nd bamer. Ihe intelior Carnar·Pclly Mountain" r;,u,e ,\ Alnnlt Ihe
we.t.m edJle or Ihe bl.in run.th, Shah••k T",n~h (n,u", 3.11. Thl> t>a"n 1< frequently
""lerred to n the Yukon plueau and euendl SQuth..." inlO B.l." the Atltn_SlIkmc plateau
Ihe arca l> reall~ I "",'" hWhland ranlinl;n elevation from 900 10 l500m WIth numerous
di>nrpnlud mountalll\ ri Int tn 1000rn lkep. nlrrow v.II.~, of the Yul:on Kinr anll ;t>
tnhut3nes la~e IheM' h"hlands on I "'c<terly to north....enerly orientation lonll, deep,
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narrow, ~lacier-fed lakes occupy the valley in the ex[rem~ nunhwcstcrn purtiun uf RC. <lnd
soULhwcstern Yukun.

"he jnterior Cassiar Mountains (,;xh.:nding nunhwestward out of ct"ntral B.C.
jojn \vilh the Pelly Mountajn: over outh-eentr411 Y kon tu IT 'at~ lhl: second significan
spine of mountain~. They gT<HJU<llly lose lhf:ir jdentity in the Yukon Plateau sou heast of
Dawson Cily. "l hey have peaks generally only 1800 to 2100rn, Wilh a few m;ar _SOOm.
Many bro,ld p<ls~es do aHow air lo 11mv through them yet th [- rnoulltai t1 group has a sign ifi­
cant impact on tempe ature <lnll pr~cipilatiun patLt:rns.

Further easL the Ro -ky -fountain Tcn(,;h s~parales the Cassiar ~ountajns from
the Rockies in eastern BC it opel ~ up into the Liard Basin, which runs wesl-nonhw 'st to
cast astride the 60th paralld. llle Liard plain i- about 150 km wide with Ck\'Hiun ranging
between 700 and 1000m, but in tees t.:led by many northwest to southeast valleys con­
taining the tributarjes to he Liard River. The nar ow Tintina Trcnt.:h (Figure 3.1) conlinlles
northwest from the Liard plain, be l\veen the Pelly and Seh yn Moun tain~.

"he Rockies over nort eastern B.C. Hr~ Itlgge with many peaks reachjn~ 2700 to
3UOOm. The Alaska Hi~hway -quinns thruugh the northern p"m and the narrm I 03fim pass
at Summit Lake is lhe highest elevation along the highway.

J orth of the Li:m h the lachnzit:-Sdwyn block, ",hich is a hroad. rugged
chaotic set of mountains with no m<.ljor diss~c.;ling \'<.Illcys. ' 'he eastern Cordillera system
consists of the Ro{.;kies ,Intl th~ Jlrbckenzie-Seh 'yn Mountain complex, then CUrVC's westward
through Yukon to the north of Dawson as lhe narrowing Ogilvie Mountains_ which ~ive way
wl.:s[w·ml to the ukon plateau near the Alaskan bonier. Elevation varies from 2500 (0

3000m in the ea:tern -y-tem to less han 2200m in lhe Ogjh'ies.

The Porcupine Basin-Pt;:e1 Plateau is an extensive depre- ion occupying mwt of
the interior of northern Yu on, It has a narrow exit in its southeast quadrant occupied 1)'
the Peel Rhn <.Inu a broader, less or~anized exit in the northv.etem sedor where the
l)orcu pine River nows into Alaska, ~rith dl;v<ltions of 300 to 600m. il is made up of low
rolling hills' nd fairly dt:~p v·llleys. The exception is Old Crow Fht \\11l,;h occupies the
northwestern portion of t 1e ba in. This unique feature - an area of innumerable, :malL
in tcn,;onn(;(,; [cd lahs and swamp - is virtually level and some 100 km in lhametcr.

lhe scenic anrl majc. ti . ye tr~dess. relatively low Ric ardson and British Moun­
lains form another curving barrie north and cast uf th~ Porcupin~-lJt"d basin. close to lhe
northea::.tcrn burd T and the Arctic coast. The narrOw lut rugged Richanison lUlJlllains
\ 'ith elevations of 1200 to 160Um along the Yukon- .\\'.1'. houndMji f.lll to 600 to 900m
near the north coast. To the \~ cst, heigt ts ri . , to 1200·15 OOm with in the Jlriti h 'tountains,
the eastern o.:xl!:nsion or th~ great Brooks Range in northern aska.

The Yukon Cuasl...1 )lain along the A retlc slope i' nClrrow, ranging on!) 10 tu 20
kill in width then ri~ing lU thl.: rolling foothills of the Rich; rdsOT .HI d Brirish ·Iuunt.lins.
A number of large stream~! notably lht: Firth have developed alluvial fan. along the coa·tal
pldin. One large, low-lying island, TTer~dld sJand, lil.:sjusl off the coasl.

3.3 Arctic and Pacific Drainage

The Arctic and Pacific drainage basins in Yukon and nei~hhourin~ territory are
shown in Figure .3.~. T 1e divlllc separating lhese drainage basins meanders north lhrough
the Cassiar-P(;lly Mountains turns northeast to the borde theT c, tencb northward on the
Y.I'.-KW.L border. It turns sharply wesl from the Selwyn Mountains through the Ogilvies.
Tt then circumHmh the Pon:llpine Basin via the Richardson anrl British Mountains. fhe
di\'ide is a significant topographk feature affe 'lin~ the precipitation climate. Also, the
boundaries of drainage bas'n an: umelimes used to outline climate districts (section 4 ~.).

3.4 Penuafrost and Soil Clima e

Permafrost js defined as the thermal condition of earth ma terials, ;;;uch as soil
and ruck. that occurs when their temperature remains below 0°(" continuously for at least
..:. yt.:<.Irs. !\>h:asuremt;nlS or lhe thjcknes.~ of permafrost have be-en made at se.'eraJ locations
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(Bro" n, 1972. Judge, 191J) 'I lie utenl ot pe-Tmafrusr In Yukon and neJi/lbounnJ (;.llildwn
territory is shown in h.IUn: 3.3.

DeNeen rile J'Cr.nni;o1J~ ',,)un earth malerw and the jJround "",fac" i. an
"ae1l\'. layer" which fTeetc> in .... inter .od thaws ,n ,ummer, il is .enerally Ie"," than 1 m in
deplh, The lhawm, pTOCC'SS ",.uJI~ In ""'ct' pennafr... l. CWrulle. terrain, and around cove'
are ;mponanl f:o.clo~ in detcrrrunm, lb. III"lne.. of the acti... byer. ""nerally Sp"akin.
'I becomes lhinn.,.,. oonll.....rd u" responw tn tile d«fea.. lI\ deare. day. of lhawin, (seclion
8.61. Vet.ration 1'0..·• abo"" the peml.drOfI layer. yet where it;, ab",m the depth oflha...
IS an-alc.l. Also. the !a)'cr ..,aches Iii ,reuc<' depth In CO'U'5e-sram >oil with low moi<lor.
conlcnl in bedro<:k _art<! on ..,uth-facin, ,lopes,

In addition to IJTlpO<in•• SO'"",c handical' on mobility. particularly durinil lhe
111... ""nod wltC'll lund... area, may be imT'llO!oiblc for ,urface fonn. of 1r.tJl'ipori. lite
le,.:me of pennalr~1 I> particularly ~nsilive In di\;lurbance. Surbce l,gure, and b~als.

mer or ICI ;Io;lion, lramplin" cultivation, and con.truclion can allu~ tlte duper. h..i&h
""'-«Intenl 50ib 10 heal. wilh a resullanl challlC in lhe ~urta~ acli"" layer. Tbe formalion
(If 1:>oIs and smalllaku i. one possible re>ult of I de<:penlll' of tlte Icl,ve Ia)'cr, Such mellma
can prooJ u~.. .eriou. Itandicap. in aCliviliu reLalln, 10 tb" Con.IOlClion Ind maintenance of
buildlnlS. plpelUiCS. sew'le line., road, and airfield•. SpeCial con<IOlclion le<:hmque. net<!
10 be emrloyed, even tlten foundalioJl'i may shifl periodiC<1ll>

The dominanl lind Iype in Yukon " made ur of wit areas dlar;lcter~ by
eXCf'SS1'. slOnineli6 and/or ro.:k outcrops (DIoMR. 1974). A pnmanly rodrJ.and type prevaib
m'er lite Briti..\ and Jt.ichardton MounlaiM. the Pelly-C..u. .. well .. Ibe <:oast-St. Elias
Mountain., lite latter <;nmpln hari", eneMive ice cover Land !lUlIabk: to limited aJr;'
,'11l1ul'3l Ullfl does occur

Sotl clunatc ~,p">lId. 10 clilut.aIe. m aerial (IImn,phenc) chm.lte but lh".. chanll;C.
are affecled m time and d"arec by lhe water content. depllt. surface co'or, I.nd""ape
position and man's manipuiallOn of the soil Planl 1Il0wlh d"""nd. (In lite tOlal climale.
both aenal and .,iI dunale. Ac~urdlJ\& 10 Ihe classification sy.tem lor <:anadl iUld the
Lniled SUIc>. ma.l of 't'llkon IS ,n Ih" lIllb-arcll' class whiclt Itas <poradl' pcrmalrusl,
northcm Yukon ilm the arcll~ clas w~ru rcrmaf~t is conlinuous

In tennl of JOtl !WJI.lu~ Yukon ill almo.l entirely in Ihe lIumid c1_ ollhe moI$t
unsaluraled rellillc, lite lOll IS lenerally nol dry in any PITI a. 10l1i <IS 90 con!IeCUtive day.
JrI m....t yean yel sho",. a 'ery ,haht water deficil in Ihe JI'Owin&"_ Srn.oll areas are
cl_d aquic wi! saturatt<! lor moderately lonl pcnod.

3,5 V'"!Ctation

Ve,elalion "'&ion. of Yukon are depICled III Filu", 3.4, The ""gelatlon CfJrlgst<
pnmari!y of boreal foreol and alpine &.5 well .. arctic tundra (Oswald and Senyk. 1917),
Tree. cover mO~1 of lite plateaux and .aUeys tn lbe soulh uplu ek""lions of 1350 to 1500m
in lite soulhea.l, iUld 105010 DOOrn m lhe southwest The tree line lower') 10 around 600
to 7 SOm on lite north slopes of the Oaimes and I,..,...:are conflIIed 10 tbe vall"y floor below
450m in lhe Old Crow 8asm. The lticbanbon and Briti'" Mountains are lreeless oxcepl
in lite lowest prole<:led valleys. The tru hnc bal It. furthesl norlhern oxlension in tlte
'alley of lite firtll River,:aImosl to the 't'u..\.on coaatall'lain

I'he ""alesl number of tree ,peaes u"ts III 'IOutheastem Yukon whele white
<proce. black spruce. Iarcb. alpine ftr,lool"poIe Pille, ••pen. ballam poplar and paper birch
abound, To lite ..·..1 and norllt tlte stand. vadllllly become ilI0re open and discontinuous,
Sltlllb communilies uist bolh wilhin lite forest canopy II well lillie lundra areas. TlISSOCk
fields e'lhcr 01 scdl" or colton IIJI'lI occur In !lQulhem Yukon bUI increase in lIOund
cu.erap: north"'ardlo form, IQlClher wilh the mOMe. and Iicltens. tlte dominant vegelation
oftlte &rctlC lUndra,

AccurdtnllO Ihe l)eparlmenl of ,l,.ne!"iY. Mines and kesource. (1974). more than
.....nly fhe per«nl of YUkon fore,l. are softwood, Tne volume of sllllldllli wood is ap­
proxunately 1.2 of lite national invenlory, The be.l commercial standard. Ire in the U:ard
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Ba..ln.....,ulh~m $cl",yn-\bckenz,", ~OI,I"W;, &Ra w til :tOme t3nd~ up to 35m tall havlIII
a diameter aI b~a.t hCllI;lIt (DBH I ,r API" 1lnqt.ly 1111 of the .tand. lIavr I I)BH
of 10 to 22 em. only 12 h••,c a DBH " _'5 em or more. In urly IIMory dm"'l • ...,ry
soul.menl uf In)' consequence had a ""w:. I,o,:.y Ihe II,all'l1 "\Jlllh." of milb;, "lthe
"'uthea.t ... lIeu th. besl: lJIllber ;1 r lid

S<.>mc POle11l- 1I"-,';:liraJ areaS are dep, :c',' on h,Wl: J ~ Mc>R r.~-"nl wort by
Eloy and Find"')' (191"1, con.:iu,14 Ihat there arc ,'ulmllwt __ h••in. a <uilablc
climate for $Ubt!>lence lpieullun In .,IJillon to the Ire.. ""own 'II hjlU,e ).5. however.
the luter ,>Iud)' found tNt n.tfJ("'" blnas -.)1" m.,..."dly uwf : 1I.:r.l nl.1 llonl rno<l major
rive", of Yukon lno.! around "'at"''' Lak

Smith 1191(4) p<>Il1ted oul tlUI Ih~ art .... fly thou nd. of lI.doTeS of soil
Mutable for ara'" production 111at can not ~ wed I-.:ro:;ause ,,1 I male wnslram\>. The be~t

,Ii,mue\ for nonhem alll","ultul< I~ h und , n lemun "onY<:ll/\ ~ll'e, or at low devol,on.
On lunny oloptS, prd"rably nnor I R.~ nvel' Of lake whert fr05l·trte day, may be Io<.:ally
k>fIlIer low lying conc",e hollow, IR \'II ley bon 'I'll are favourable lIlel for wl<l.ir drainille
and for cold ar"li" air mu.. to ~" . Ira ,.j A" rc.ult, they tend to be prone to Ihc
o<.:"urrence of fro<;t an<l penn.tlMI ',,1 U " ,,~ble for .;lIll;vation.

36 \\ Ikl~fe

One of the m~ny ~[jractl ," 1<' Yuk "r~'IIdcn\~ m<l VlSlton alike is the abundan"e
of wu<lhfe At lhe IHl1E of .'nllJ1i ~he be wolt and canllou POl'1I1lliom are thnVln~. but
there I' senu~wn,;err ,bo", the = t d<plellun uf mOllIC

The ~_Npeds oumwnber "he human ropulal on _1111 fold, For example.
lhe Porcup,ne Hord ot bMren land ""ribou, r.,.ldent ,n northern YukOil I:Ompn.e. well o""r
lOO.OCIO head. On the ul,",r hand, tile Osborne Hord of wt>u<JaruJ canbou on the 8urwash
Uplando .. qwlt III'lIIl The we!l--beln, of all wI! lifE Il'Ili thetr hlbilah. dirtctly rel.a.tcd to
dlI.y-to-dlly we,lIhel and IoI\Jl-lorm dun. te, Detailed howled,.. of ,\Ow pad,. ,I. depth and
den"ty.'''' Wgut and I l'omI1W"c patterns to ,'Xlrem ly 1'11' nan: III lho dovelopmont of
wildlife mlUliP=mcnt r1ans

A vaned poplllauun of animall d...,1k lJl Yukun Tile Inventory 01 w,ldhfe and the
"laslifica\lon of eook>,ical land un .. beiJI& updaled I KlIhn I "841 TIM delCnpl,un here
Ii not imended 10 be l.'Omrlelu There aft IRII'IY speo;ieo of rodenl .. 'T1duJm, mlrmol. pib..
kmrttlllJl" and s<!uUToI down to ItIe..-er present JII(lIIX' Sume lII.iImm.l, SlIrtr. u bel'tff. llIU'krat
and mink can bc found .1m051 everyw,*"- except IlOrtll of lbe 8T1t"h M, untalnJ. hUfllSlze
.~ries from olher SI1lalI flU bean!n tudt u mune and marten 10 the fox ~yole lyn\.IOl'I.
mOllntalll .beep. cariboll.. wolf wol¥eline boIar an<llllO<J'le SoullKm Yulr._ .. tile ..ttltem
Iimil for lhe cOupt and Iftule '*r ...-'lb only infrequent hnes Arrue and red ftJ\ ~ve

In nunltcm Yulon. while red f X only found In Ihf IOUth. Ille Iarttc Porcupine: hetd of
b~rren lIVund canbou roam, nonhetn Yukon and A!ulJ whik lI1tall h<cNS of woodlan"
canlloll have establis.hed hablla\ll m lbe 1I01ilh. for eumple on uplands of tlIe Sl [b~. and
COtiI M"unlaW, abo m IOlitheallern Yulwn Pular bear 1111",1 U. Arcll" coas\; IlU'zly and
bb~k bear an: fOUnd ebewbert M"":'ltllt1 dl«.~ an: <llIItel:tJm.on while mountain .o.at,
mide 11 hI.IPrer ...I,una m the St. Eliu : COUI 101 .",ttl u ....ell ... on ran",. in
","lhQllem y .....o;ln.

Some 200 peli~ of bird. arc ~"ed • Y,lkon from ",I<len calico to dueks
to fin'ltco lh,rty sr.:Cle, art ~denl tbrouahol.ll tbc year fOllilample. the &t0US", jay and
finoh famili"" ill wen .. n,,·cn .. dtickalIlle•• IUme OW.. and the Iyrfalcon The ftfl«n
pe""cnl reloiJcnl r"lIle (UUlual re1lidenu X 100 tot&l nW'fIlu") II hi~h comrare" 10 Ihe
Prairies and the /1<.1\.- I l his IS due ,n part. (0 lhe proxllnl1y ot the Padfic COl-,t to ...-moh
Wille 1p",i<.lempol1lrily mcnte dl.ll1ll1l1l""pliunal"old JPeU~, Yukun. u i.the Cale with
moot 'lIb-afctic an:.. Is beaVlly used by many mcratory b"ds f", n<"SllJ1i In lWtlmer.
:\ortltern plants and m~cl' hue pro to be an adequate and del"elltbbk food supply for
bolh p.nenl. arul thell fkdIIm,. Unfo:"ll.lllltdy the bird, do not truly ha.e mu"h unpact
on redllcinl the JIe'Slr.y honla of _I" 101 and black flies that IJlfe.. 1M wtl"emett durin,
lhe wann season.
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Ill. Yukon and Ahck Iti\~rs ....e,l of the Ar~li~·b",fi" <I",d. arc ,ra",nin~

pound. lor ...hnun, lh. mool ahundml fre,ll waler rbh indu.!. lake whilcfim.lah IrOU1,
nurthorn ",ke. and craylin" Ihe Arctic Char i, found in ,i,'cnoll lhe north ,1o!",. RaInbow
Iroul ue found naluTlIUj onl} in the Also:k Ri"cr while Dolle} Varden arc in lh. AI,ck and
Lwrll ,)',lcm.

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



"

"

.,.

--ri:='-------=-"'=-----._-----• :-:."C:.----'"=!:-.--==::-­'-:eo0_---------

., ,....-

-'

-."

~

];) • " ••

:P •
••

" •
•

•

,

"

"
•

~ ...r • .l I l'tIy ph'" ...._..t \ uk"".nd """,,ooInf; ( ....dian te"it"'y (l.Iepl. Fn<'1Y. M,n•••nd
R "n. !'1?'-,

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



•

.-

•

-

---_._---------_.......-

'"'"

.'\. --....1~... --- '----- ,.......- "-I
\
_/

--

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



'.

• •

Conllnuous Pem'I81roSl
.,~.... + .....,

••
_ '.... M,'

­0_0-------­
+.. --'"

~.

~..... .
--.

,"' ......-

•-
•-_ ....

•

.-- _.
•• •

" ••-_.
"'-"" ....""',0-1

.~ -.. , ~,. -.- • .'~. <• ,;:"- - -•
• <

-~

--• - ~ ......, --•• •

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



-15-

12.

"

-

, .. ~ o
o
o
o
o
o
o
o

----­.--=,-----­.--­-- _..--
-~------ ----_..... -"--'..... --­-­_.....-"--'------.....---.............--
---~'_..._-

-

(

••
...........

Fi&~re 3.4 Vq.... tion 'qio - -".n. Ul Yukon.tId rIOigltbo ".~ring t.rri,o"., (~n,- F,_ _ne'rY _\lj"., .nd R•..,lm,e.. 1974)

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



16

••

•

•••

-
O

_R_"'_-------• :.-__-r::-

•

._.-

-

..

-'.--'.' -.
•

•

<~. •---
.~. -_.

• .-
....~ .,-
....- "'- --. -_... • -" ••..._•. -',- .-

.......cn"·'--•

., .". •••

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



-11-

4. SOURCES OF DATA Ar;D ANALYSIS PROCEDURES

Dna >OW"""~ a~ ~~~ m northern Yukon and at hiah e1nlUons. E.-."n when:
lonl-tenn re<:ords exist, m mo~t ~su. Ihey do not include all elements. for eumple. wind
ob~n·alioJb. As ",ell, hourly obsorvallons are ,enerally only undortalen at airl"Orts and may
be diseonti'\1!Ous These hmitallons, of course, impa"l on lhe type and deplh of analysis
that o;>.n be curied out.

4,1 Dna

4 1.1 OI)Jt!n;ed Data

Lon&-term climalololical data a", hmll(d 10 unly ux SlalIons wilh continuous
records l0"ier than 30 yean, Dawson's record t>q;an in 1897 bOI was intennittent unlil
1901 Obsoo-aliom ftom Mayo started in Ins and 11 Hames JWlcliun, Teshn, Walson Lake
and Whilehorse continuous records dala back to the ble Hurtks and early fortics. Some
,tations hke Allin, B.C., and Carcross slarted near 1900 bUI have breaks in their records,

It wa~n'l until lite fiftIes that road and airstllp cult>lruction allowed lhe develop­
ment of a climatolOj.ical ,,"\I.,or!< of reasonable denlllY This w~s {lOl:iible only because
of excellenl cooperation the weathcr Sl'r.icc: ",celved from privale mdustry and olhel
lIOvernmenl deparlrnenl$

Pnmarily, .lUI from 32 locations in Yukon we", used In this sludy, only 21 of
which ha,e IS or more years of continuous record. Twelve slations In northern B.C- and I
few from the I\W rand Alukl were also utilized Upper atmosphe", obscrntions for
Whitehorse, Fl, I\elson, ,",onnln wens, lnuvik, Harter Island, Norlhway, Fairbank', and
Yakutat pro.'ide<! u$efu.l .lIla even tho"&h only one is in Yukon.

A diRclory of sholt-tenn Ultions i, &i,en in Appendix R The locatIOns of upper
III anll surface stauon Ioca1l0ns a", liven on FiJu~ 4.1 locllions of snow counes and
n:mote readinJ preclpilalion lauac~ a", I"en 1rI Appendix C

41.2 Adiu.tm Data

In onlel to detennine the chmlle 0_ the complex lopop-aphy of Yukon, il "
neceoary 10 utiliZe dala from all sources, even thOle slations wilh 5Itorl·period rt'cords

The World MeteorolQ&ical OrpnlQuon tt.ol rccommende4 that chmate normals be
bated on lVenles over 30 yurs. anther nllnry de.:illlon trdopted scveral years 1&0, The
curr~nl nonnal period i; 19S1 to 1980 The CanadIan alma Ie C(ntre utilizes a S1atistical
melhod to adjllst dati for Ihort--period stations to male lhtm comparahle with those for
the full penod In the new SCI of Canadian nonnals, the adju,lmenl was made whenever I
Ilation had 5 10 19 years of data in the 19S I to 1980 reriod. Additional ...aibble dala from
the period 1931 to 1950 were also used to adjust ,tat ion nonnals over the CU/"Knt standard
period

4.1.3. ElIII1""ti<Jn 01 {JQ'G Sowcu

Data errOI1 arc usually classified a, instrumenlal, obtervational, sample and bias,
Some are random Ind clncel 0111 over tlte lonl-lerm, olhe.. can be tiSJ\ifkant if they
occurred for I sinale cxttcme event (McKay and Thomas, 1971). I'on-random erron. for
example, thO$t due 10 faulty inslrumenl maintcnanoc, poor jLlll,ement of an obliCtvt:r
e.pecially in mcasutcment of snow cover, are difficult to detennine. PreClpllatlon pUles
may corn.istentty undercaleh lhe fan wluch creltes I bial. in the \Ula sot. or tlte ob",rvation
Slle may not represenl climale conditions of si&nificant areal extent, a common fault in
mOllnlainOlls tcrrain.

In this study some dtort-tenn preclpltallUn dala wele nol llsed because lite dati
rcconl Will; lellS lhan five yean, the Instrumenl location had a bias Or lhe quality of the
obsotvltions was que,lionable. Such de.:ISlOOS were made subjectively Nscd on the lonl
lenn synoptic Ind climaloloeical uperie.... of 1M aullton
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Ille Stallon dm...ty for iUUllltm Yukon (iOutll ot M'N) "attuaUy quite good
",illl ~<) 01 3~ Itallono In tht In.ar4Ullor wpe.J arTa 01 roughl}' ~OO.OOO sq km, This g;"..,
an IfQllr-~1II1 vf SO to 8S km between sUlions. Howe""r. north of 644

" Ihtrt are only 3
~allon. ",nil ""n,fid"l dau two of which arc on the ..\relic ~oa.t This ltave, Old Crow to
rerreit'nl lOme 110,000 "'I kIn or a >paclllJ of 330 In 33S km "'etdleu 10 >;Iy the can­
fi,1mcc fKlor iI1 't"aI<~IosI<3.I ",Iormation for north of 64°" i, much lnwer Ihan for tht
1Q,'lhern 'uk rt

4 ' "'ruh,.. Pru....wllnl"

4: I (7/mQ/I 'om1lll1l ""d Lnre_ Values

SUlIOnS ....nh record lenlth. between 20 and 29 }'ears ,nvarlably }'Ield anlhmetic
avtraJe nluts thl! dllter only \hllhtly frum Ihe 30 ytar mean 50 <u~h r«:ords are Ilmrly
a,er"led, '.e no .Jju>lmtnl made

lhe u..., of 30 }'un rrodu~e. falTl} OOll>unt Vlll"". with tutle differT"'" lX:<:utnnl
b<:tween lU"ewve normal 1'<11<'.1. Howe ..r, it ,1I0uld be noted thai the thoioe of 30 ytars
and the " .. of the lerm "norm~I" ~an be mi"leadin,

llte numi>c, of yean IttOIded to oOuun ••Lable norm.;o,l value depend. on the
element. ""ason and region .....150 the 1'<1100 of re~ord is rTlued to th.. purpose. For examrl...
if stati<tico are IIItended to rcprclCnl .veup' condilio.... over the ,·ct)· recent pa,t, for uy
sllorl-t~rm forc~a lin,. th..n a record of 10 to 15 yean Ie_"" the possibility 01 intonsislen­
cic> in tn.. time seneo InSlnll from challlft 10 IlaUlln Iocatll:," .nd oth", non-n.ndoln f~~tou.

On the other hand. lor .lud,,,. of climate vari_bibt}' it i. dnirable to lS the longe,l l'O'>iblt
period of record. ba..ecJ on booth ,,..uumental and h,u"ncal records.

Landobcrc (19SI ~ll~d b} ... , .... ) and TOOIIUII 19711 has detcrmintd the ap­
rroxjmate number of yean of da.. _detl to obtain. 'Uhle frTquency di.tribution, shown
in 1.b1e 4,1, It is ImpotUltl 10 nOle that In P\Ountamou, terrain 10nMer periods of rTcord
~.. ,,",uired for all climall<: ~~u IUlIIl!led relatl.. to oreal of uniform ",lid l! lower
eleVlli,-.ns

In thl! 1lI11la1 U&eS of thn Itm!} mllcll prellm.nary work w., ba..d on a""falt
ftIun offl:' lb. pcnod 1959 to 1978. Later II .... u deCIded to utillte tbe WM,O. normal
period 1951 (0 1980 l1t~ chan< of mean ."I"CI of lemper~totl' Mnd rtecipitation were
bue4 on m. iIIitiaI penod then ~"d wllt~ n.~_ry 10 r,t Ihe cur",nt nannal ]Xriod,
Wbc:rcv. 11M dau bale dllTers f,om tb. standard perlod a IUlllble aol.twn I> mid.,

Ibc IUDcaI .pproa~h 10 ~ondw;lin, c~trelTll 1'aI1IC ,,"ly,", trqulrclIlolll-term
conllnuous I'lICOrds. The reqUITed re~ord length I. dirtctly dtptttdenl on the lite 'Pitt! of the
facilily I>crnll desl&ned. Those expected (0 last 35 years or more are lllUIlly baed on not
leu thin t 5 years of d.la. lltl> is lener.Uy not possihlt but .uch atlIly~hued on leu tlwt
to yean of daU may lIve erroneous tesull<. Thc method of E.J. Gumbcll$ utilized in thi.
tepan '" v,un ,,,,,,,unt of Ihe mcthod hllS be.n dc>cribed by Ktn4a11 f 1959)

4 l ! Daru Ad,'HlmelJl T«irniquu lind AIlllu.u J::nrw

VarlOUl utnpolilive or C<lmparalive techniques were ul'«1 to de..lop the inillal
daU let lor the 1959 to 197ti pcnod,

The Canadian Qimate Centre hIS d.finW climate distriCts In Canada .... I\"h Ire
delinedcd by driW\. b.ulIts cull dislrict hevina; simtlar phyoiolraphlt ch~ra~lcrulicsand
climate. A J!~ncbrd stltion .. _cled fot cadi districi. one with In o~rvatlon ll'cord of
1l00d quallly .nd 28 yeu. or mOrT In kna;th, to K ......... buis for adjusllnll data for nearby
.1.lion..

Monlhly ulues It shon-pcriod IUliorli (al leasl fi .. ycan of data). arT palr-ed
with OOtTespondinll _;dues for ea.:h l.ncbrd 'lalion in the climate dislrid, A .imple cnrrela­
tion bel .... een r;nred llatIDAI 10 computed for SJ&"jfi~anee. Then the paired station wJlII lhe
hi&h~1 Sl,lnifi~anl ~OITeLmon .. ..:lc~ted ilnd tile adjulitm.nt t.tlln;qu. april.d to compUle I
.)'nthetic normll
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A "differen",," adjustment technique is "-<cd for ump"rature. That is. the dif­
ference between the two concurrent temperature ""ries is uS"d as an additive factor to add
to the nonnal of the standard station to estimate an adjusted nonnal for the gi,'en station.

The "ratio" adjustment i, u;;ed for dcmcnts that do not have value; less than lero
such a. precipitation, wind speed, sumhine and "days with" The ratio of the meanS of the
two concurrent scries is used a, a multiplier, Complete details can be found in the AES
( I 98}) pubhcation of temperature nonnal•.

Since only six stations in Yukon have o,.. r 30 years of record and 9 with 20 years
of more. there are only 15 starions that have "standard" normals, the rest are adjusted
There are no long tenn .taliom in nurthern Yukon to use a; uandard ,tatiuns so the adjust­
ments in this sector are more susceptible to error than those in the south where paired
,tations arc in the same climate rcgion,

In Yukon, the variability of climatic parameters (as indicated by rheir standard
deviations) is the hi3hest On the continent. Two consideration< lie at the rool of this varia­
lion. One is the presence of the sharp barochnie Wne associated with the continental arctic
front which can sweep back and forth acro!>S the region, the other is the rough terrain with
it. variable eleYdtion, slope and aspect which can play havoc on a local scale with standard
air rna" characteristics throullh differential heating or cold air ponding, for exam pie All this
lowers confidence in the pl.a~"CtTlent of isoline. on climatic maps for Yukon. Thi, is most
particularly true for monthly mean temperatures in win ter and monthly mean precipitation
in every ;;eason, for all of which standard deviations are high Annual mean temperatu"'s,
having low standard deviations, a'" Ie.. variable and mapping is less susceptible to such
uncertainty a. a result

The tenn "standard deviation" used here i. a mea.ure of absolute variation; that
is, it measures the actual amount of variation present in a S"t of data. To put ilanother way,
it is a mea.ure of the dispersion or scatter of the data about the mean .alue (which is simply
the arithmetic average of all the data points). If the standard deviation is large and the range
of the variable over the area beiTlJl mapped is small, i.e. a weak ~adienl, then the placcment
of a particular iseline becomes very uncertain

In a nonnal frequency distribution represented by a bell shap"d curve, two-thirds
of the occurrences fall within one standard deviation either .ide of the mean. A small .tandard
deviation is a,""ciated with a sharp p"ued curve which in reality mean. the temperature
(parameter) S"ldom $traY$ from "normal" For example in a maritime environment such as at
bitevan Point on the west coast of Vancouver Island, the ,tandard deviation is I.S·C or les$
in any month and O.SoC for the year, On the other hand a larae deviation is associated with
a very flat b<:11 shap"d curve where values of the parameter far removed from the mean
occur ahoost as frequently a, the mean. In reality such a case mean, that "normal" i. not
too mcaninlful as hot or cold wcather is almost as probable as the average (normal) weather.
For example at Mayo where the temp"rature is the most variable in Canada the deviation is
6.9·C in January and 1.3°e for the year. In Yukon, in particular, value$ of daily tempera­
tu.., in winter (chapter 8), and p",cipitation (chapt"r 9), in any S"ason have veat variability
from day-to-<;lay, month-to-month or year-to-year and can be surprisinl1y different from
normal.

The choice of divisions between isoline$ is important. If the iselin.. are to have
predictive value the division between them should be at least tWIce the ,tandard deviation.
This criterion has not been follo ....ed rigorously in thi••tudy, The user is therefore adviS"d
not to consider the isolines to be fixed and preciS". The pallerns are for display purpoS"s
so the user should consider them .. such and examine original data when solviTlJl detailed
application problems.

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



20

T-\8LE.4.1

\PlJro~imalef>;umber ofYean'~10 Obtain I Stable
FI'l"qocncy 1l1'lobullllll f ......nu.l and \hllllllh Valul'S) (lInd,he". I951 )

Oi...1i< .,....,
_. - "_. _.-

b'n'~K""'"

T.....pn..u, " "
I

"
I

"JlUllWli') , , ,
'"n ....dlll,... • • • "\ ISIbili<y , , , •

I'Ttaf'IUh'''' ,,,,,.."I. 25 ,. .,
'"

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



"

•--
---_.

•

•
•
~.

. ­'--

./

•.-
--­•

--_.

_.-

.-

'-
.-

.-

•

--
_.
.-

'.
., _..

--­_..

-

--~

--
-

--

•

._-
-_.

... -­•

-_.

•-

--

..-

-
•-_.

,.
"_ __ 1, ••_'_ .. , -_...- -""",' ...- .-

•

_.
...

•

-

.-

~ ...,•• I

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



-23-

5. CU\lATIC SCALES AAD CO:>;TROLS

5, ScaJe.ofQiml.1e

Climate <:an be divided into various ~Ics Ma<;rO<;limate i> I tenn dC1Cribin&
futures of umo.phcric motion or phenomena Iffectin& the whole northern heml.phcre
The 1011& ....ave ridle in the upper le,'el westerly flow which is uslQUy and.ored on, the
CordIlleran relion is In 1m. category, Il .t~r. .tornu Into lhe Gulf of Alaska and the mllJQr
lrouah alon upstream from the ridge is as>OCiated with the AJeutwn low. a poem.tenl
elimali~ feature.

The synoptic scale i> mote often used lJ1 dli<;u,sions of current ",'uther ratlter
lhan dimate. It relates 10 a sin&le major cyclonc or antiq'donc. nonnaUy aboul I.CMXl km
in diameter. whi~h may affect all or only part of Yukon A stonn centre movin, e..t ... IId
over the ~auforl Sea ",ill profoundly affed the weather on the Arctic slope hut ma~' han
lillIe or no perceptible impact south of the ClaiMe Mountauu. ThIS StIle IS derUled by In
obscI\'ational network of station. 150 to 500 km apart. The synoptic "hmuolOlY of Yukon
is described in detail in chapter 12.

rhe mesoscale relates to Iha! of a relion wch as I small dramalle ba,m. an array
of valleys> a plaleau or a ro~ mountainous area, each of whidt expenences common
dimalic dtaracteri,lics, The siLe of mesoclimalic rellionS is smaller in mountainous terrlin
than over a unifonn prairie. An obscI\'ational network of stations leni of kllometen ap.;lrt is
needed 10 detect such phenomena as, for example, the storm rainfall from I sinlle cyclone,
The variations in snow pack <net I drainalle basin may be due to mesoscale phenomena
The mesoclimale varies from one sid. of a mountain to the other

Microclimate is th. smallest s.::al. It relates to climate near the lIound (Geiger
1%5), I3nainl from a very local sellin, of a few SQUIre meltes down to the .nvironment
experienced by a sin&!e plant or leaf, The mLCrochmale III a forest t1nrllllllS mu.h difl~rent

from that lInder the canopy. Some climatolOlists ,omider .lim~te ne~r the !VOllnd in the
~rlical .. mi~.oclimateand thai in the hO[]10nlai allopoclimlle

5.2 Oimatic Contrub

The ~phic or ph~..<:al attributes that control climate are natllrally occurrin,
and usually fixed The~ are latitude, the .eUef alonl ",ith th-e ~urf.ce .h.r•• tcri>liC$ of the
land, the proJ<imity uf the "'Iion to la,.e bodies of ....at.r, and the condition of Ihe under·
Iyin, surface: The last chan>cteri>ti~ i> p;trticularly Imporl.nlm the control of loxal elim.te.

5,1.1 u.tirudcaruJ Rad",tlvn J:.llteU

Yukon lies bet","'n 60°" Ind 69°39'0,; lllllllde ThlS lImlls the .mount of wla.
"l1iation r=ci...,d, Klme efJe.ts of which are dia<:uacd in tlte rollowm, p.rl,..ph•. Lotitudc
pulty detemun... the Iype and lreqllency of .-eather systems to which a repon II upowd
Arctic hi&h pressure area. frequent Ihe lalitllde of YlIl;on UI w,"t«. the flVOtlroo I....... lion
beUlI ave. the cenlral Yukon·1>!Kl;enzie Mnuntams lrea (FiJure 7.1), 1Il1.rianes 0.
typhoon. do not oc.;lI, at th... 1al!llMles. Ou;wona.ll~. ho_vcr, a PacIfic stonn .pawned
from a Iyphoon mOR$; inlo the Gulf of Ala"'a ..here there is alu&h frcquen,y ofoc.;unence
of cyclones, particularly in raU Ind ""intet The .~nophc clunatolO$Y of weilltet sy~tems

Ihal impact on Yukon climate i> d-.l UI detll1m .hapter 12,

Solar enel'lY drives Itm<»phenc motIOn, lis ,ydlc nalure creates Oll' seasoM; it
CS6CntIlU)" create. snowmell md evaporatIOn; and lS one If not the most Important faclor
in ,...,""Ih of YCI"!.Ilion and hUmin comfort. It Vanft ",,"h aluwde and lalllude

The seasonal variability III ro-ible Itoun of daYli&h1 ..uh latllude i, lhuwn in
F;,ure 5.1, Ille poIJible houri of dayli&ht on lhe fifteentlt of each monlh and the minlDlwtl
for the month for ... I«;led blllude, alona the 1351h meridian are liven in Tlbl. 5 I. At
laillud. 60"N the houn Or dayliaht Vlry from a mmlll1um of under 6ltn on Oectmber 11 to
I mUlll1um of nurly 19 hn on June 21 Ileyond Ihe Melle Clfele the number of day.
of conlinuous ,"n or no sun illeRa"", n011h..ard, at Henchellsland the .un i, up from May
20 to July 23 but doesn't rise f1'(lm l>e<;:ember I 10 hnlllI)" 3.
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The amOllnl of solar (shon.......... ' r..dliltion re~ived on a hOnlontal lurfacc
deere...", northwaru due to the 100',ennl ..ncl~ of incidence of solar en~rn' Th" vanation
in 50lar ahillide at vario time. of th" )'ear for selected latillides ;" (liven In rlble 5.1

Part 01 th" U1on ·.ve radiallon " Ib50rb"d. and some il; ren~ded by tlte umo.-
pher. and cloud,; lOme \I 5C;Iuend by p'l'licle< tn tlte Ilr LOto dirrllsc sky r;od'ation••nd tlte
remaind~I reich"" the eanlt The tolal inooming direct and dillusc mort .....ve 50lar radtallon
received from tlte dom~ of the ny is d.fined ., pub..1 iUUor radiation Thi' i' shown In

hlure 5,2 for Wltl1eltoriC Ind Iloo.t Edmonton. for WmPM.lLve porposcs, Global udia·
tion I"ner;oUy mer"",,,,,. '>Outltward Soutltem CMla..... receives about 70' , while Yukon
rec",,'e•• lillie Iesl. Iltan 5ln, IS much IS AnrOIll. m.inly due to the difference in I.titudc
The mean daily pobal .olar ridiiltion at \\'hilehorK in June ;,,1104 MJm1 not moch less
Ihln the 11 ,87 MJm-1 ree'i,'ed at Cdmonton, bec:au,," of Ih" 1<.>nll~r ,ummer days in Yukon,

At tlte .urfac~ of the earth ",me ,horl-...ve radialiun I...boorbed and some i'
reneded back to the atmusphere and ,pace The ,.tio of Ienecle,] enel'lY 10 the tot.1 !'C­

ce,ved " th~ "albedo", which vane, ~tly witlt lite cltaracleril;uc< of Ihe .urface Fresh
dean snow It., an albedo of 0.8 or hl£her . lSO'l of Ihe $Olar enerD ;" rdleded leavUli only
20% .bwrbed by tlte wow Skier', "mbum i' mainly due to the hillt albedo of the Snow
surfa,,",, 11 can be _n flam Filure 5,2 Ihal ther~ I> a ,harp increa5C in ."Iilable \illar encray
from March to May, Jlo...-ever. IIr temperu.tuIe. over <now oovelUl northern latitude. do not
lise very rapidly 111 tlus I":riod while snow remain. on the lVOund

The eanh. c1ollds. and the atmosphere "'""cIIIl)' If mOlSt, .bsorb and emulOl\l"
wave I1Idiation, Ihe amOllnl of which Vane. ""Ith thel' reip«I"'" temperature., Clnud)'
>kin and moist air willl~t •• ~ blllnket 10 retard Ihe rate of ~llOlInl at the l>IlT'facc. On the
olher hand. on clear calm nighb. wllh a dry atmosphere, lillie of the radiation lost at th~

""rth', ....rface i> relumed so Ihe surf."", Ia~tr of air cools qUickly, M.u1Y faclon affect th"
balllnce of incominll v~..U> olillOint rad1U,on

Net radialion is the resultant of downward and upward 10lal (KIbr, terre,triaL
1lIl,J limo.pheric' radiation rccclft<! on a humontal lurfllte. The dld~' ~al"el un a munthly
basis for Wh,lehorse.nd Edmontun are ,hown in hllUre 5,~. Th~ nel radIation '5 nephV~

.1 Whiteltorse for si~ months. October to M~rch indu'ive .... hile at Cdmonton the deficit
lasts four munttt., ~<.>\~ber to FebT\lar~, It IS not~d that allh<.>ug!I Edmonton re""iv..
mor~ pobal ""llIr radLlh"n than Whitehor'l" in December and January it has a lI"'atcr d~l 'cil
in net radLilIon In Ihis penod. This i. partly due 10 "".ter cloudiness at Wh'lchorw In
thes<> month.

Topouaplty Ifteet, radiation. as it can Incuae or decrea'" the amount recc,vcd
In a Ii"en Iox3tion The amounl received on .Ii.'cn surface de""nds on it, dope and aspect
/I ....uth facinll """" receivu more tn.n one facin. nortlt. whde ea.t flcin~ sk>pe$ receIve
mt'TC before noon Ihal Iltote lac,rI,I wesl. Ihe ""Iar tadi.. tion is a maXill\uaI for Ilopa
facinlllte ,un when and if the ray>.rc perpcndiOllar 10 lhe .lope, G<nacr (l965, cited h~

JalU .nd Storr, 1977), in hb discU$liion of <10"" climate, .Iated that in Germany a ,lope
of ~O· fa,inll south received fOllIhlY Iw,ce U much radialion IS a hOrIZOnlal ",rfa~..,.

Shadow effecb due to mountains are of counc JrCIter Ihe deeper and more
sheltered Ihe ••Uey. A stIdden chaIIJe in radiation at sunrisc or sunsel due 10 ,hadi11Jt will
.ignificintly affect human comfufr

5,2.2 f."tfeasofToPOlnlPhy

The 10JlO&Tl.phy of a relion Ius a 'tronl tnnU~TI<;e on iu climate and Ylikon IS a
lUUed relion with wid" ranlles in elnation. The reltd of Ihe moonlain., their orie1tlatoon
and location eftectively blo<:k airflow alluwer levels from the P-~cific, and to. I_r d".,....
from tlte Arcti'" Ocean lIy hm'lUIJ: the entry of mOl>tute Ihe toJlOlt'lPhy ~.t.blW1., a
cont",ental climate (section 6.1 ) in Ylikon,

In any pall of Ih" Cordille'"," relion Ihe ~ltii*s in ~limate witlt elevation can
oveM.dow those clu.ngb due: to mosl other ",untIOI., AIm""t every climate element i.
affe~ted by elc ...ation, Atm~hcric pre..ure decreas", with elcvallon, temperature gcnel'3l1y
deerea.e, with ele"alion e~cepI that when invemun oondilIon. are prescnl. il increases
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with elevotion. Most other element~ generally incr.a"" wilh de""tion, The.e include the
amount and frequency of precipitation, wind speed, frequency of ~Ummer frost, frequency
of precipitation in solid form (snow, hail, graupel), frequency ofeloud co••r, frequency of
lightning. Se••rity of wind chill and a.a1anche halard is wuther...le'lltion dependent (Janz
and Storr, 1977J

The immense St, Ehas Mountains and other ranges such as the Coast Mountain.
and the Alaskan Range (Figures A and B) arc a physical barrier 10 \lorms trying to mo'.
inland from th. Gulf of Alaska Storms spiral to a halt in thi. ar.a partly because of the
formidable lopography they encounter on the coast. If the coastal mountains were absent.
the maritime climate of the Pacific coast would extend o'er Vukon. except precipitation
would be l.ss due to the absence of orographic effcclS,

On the other hand, the Mackenzie-Richardson-Rritish mountain block can, at
times. hold the Arctic air mass to the north and east of Vukon This gives some respite from
lhe uninterrupted cold often encountered in the Mackenzie District. Once th. cold air is
entrenched in Vukon, how.v.r, it is .xtremely difficult 10 expel because it become. trapped
in deep valleys with no easy means of ""cape, although bri>k winds can usually erode the
cold air from the plateaux

ropography hal; an important .ffect on wind flow. Ine essentially smooth ,urface
of the Yukon coastal plain and the higher wind, offshore, due to Ie» friction over the sea,
promote stronl wind. often parallel to the coast, making th;~ aua one of the windiest in
Vukon (chapler 7).

5oabreeze, katabatic (downslope), anabatic (upslope), channeling, and funneling
condition~ are mainly due to topography, all of which can cause local winds significantly
different in both spe.d and direction than those due to the regional pressure gradient
(chapter 7),

The temperature normally decreases with height above ground but thi~ is reversed
in the low.r l.v.ls in wint.r wh.n invorsion conditions pr.vaiL Thus localities at higher
e!evatioru., but within th. inversion, can be warmer than .alley bottom locations; their
daily rdn~ of temperature and that of extr.me, is less, winters are somewhat milder, but
,ummers are cooler than at low.. elevations (chapter 8),

Mountain barriers or nen small hills can enhance precipitation due to orographic
liftIng on the windward slopes or suppre," pr.cipitalion on the leeward side due to ~ub~;ding

winds. For .xample, h.avy pr.cipitation occurs on the coastal sid. of the SI. £has-Coast
Mountain. with much Ie» on the leeward interior .lope. and ,"alley.,

Wav.s can occur in airflow traversing hill, or mountain~. Ikpending on how th.se
wne~ phase with the rehef. wave amplitude is increas.d or decr.a..d (figure 5.3). An
increa.. causes greater uplift, enhancing cloud cover upwind from the ridge line, while
~trong subsidence ea.t of the ridge clears cloud. Varying degrees of turbulenc. can occur
due to such w"cs and local or regional cloud and precipitation regim.s can 1><: affected, The
chafllC in precipitation patterns due to lopography can be very complex, Any model that
,ugg.sts a simple one to one relationship can at times be grossly in error; this will be discussed
furlh.r in chapter 9.

5,2.3 Proximity ofille Oceans

The proximity uf the Pacific and Arctic Oceans, being moisture and h.at sourte.
or sink~. estab1i~he~ control mainly on temperature and precipitation climate in Yukon, The
distribmion of land and water has considerable impact on the regime of the.. two para­
mete",.

Larg. mas>cs of open watcr react more slowly than does the atm",phen: or
continent< to diurn>l/~a,onal t.m!>"ratun change., The modification of an .ir m...
tr3"e1>inl • water body is dependent on th. length of time it is in contact wilh the water
and th. in;tialtemperature differenox between the two.

LarKe bodies of water are generally precipitation sources when the air is colder
than th. wat.r. In ~uch condition. moi,ture from ......poration is spread through a deep layer
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by con~eclion On tllo otller lIand wiler bodln c "t nverlymllllr are pleclplU­
t;on depr~....nt~ a. the MI moIsture ftu~ IS F'len.ll) J, """wanl It u p.rtly for Illi. rea'lOn
thai in .pilo of wlde>{'rl'lotl puddlinaon IlX lIlourn",cr ",~ W'[' prl1nillr05l. f"'w lIJId sub­
polar dimate. ue IIrid

The Gull of Abska IS I m J' I 'lOur...· ",pon for .Irftow Int(\ Yukon AlthOU&!'
wmewhal modified by cold .11.eh fT 'Ill Ule wMem flennl ""a 1M Al sit, l <.lIT\'ft1 IS I
relatl\'ell wlI1ll comdor 11011I the ""nh Gulf <:.....1. [his IS 1Ih'-""1! ~l lOC.-tUrftce IOOIMnm
(riau", 5.41. Thex ",alen ",l1\Iln l.;c fT•• l'.ar-round e~cepi fo' $Orne - 'lJ'ORry 10;<' In
protected fIords or C'Sll,lI.neI d Hlna .... ry "old wtnl.r out .ls

Wmll\er (<In\Jr m:l$\CS (nor tho (.ull an IU I" I,ol _<ld<, Jro

l,n~ntal .lIuc al Ih;$ latitude 11"'"0.... : .Jto'" "'-'lU.IdeI bl mor~

40 10 OO'C roldor In wInter. IlIer"lol'll m "','" "lin ,"it n f- m t

rc.ults In Il&f\lfi"""1 wannm!! ..hlk m .'n" I t nlm,,~

The An:tic Ocean and llcaufOr! Se. on
modifkallon to III. o,.,lym, air rna". wh ,e
aTe Ice...:o~.n:d year-round "'ItII tho OJ;<XPUo" j

\bcken(l~ lkUa in earll' June wh,cll $1"....1) ulenJ 1"1 he Y~kon cca'i 10 lhe ALodan
border by "",U,t Ind a 1eCOItd narrow lead 110", the Al skin coaIl whlchslarts in laro Jul)'
Wner tomperatul':!$ III Auaust for offllhOtt ai'll sl"'...." ,0 IIlUI't! '4 l-rcen-'i.lP of 11Ie>e load<
bolllns in s.pt.mber. TIu:R • lODle hoal """.lOLled Ihn> : Ih" I~ 'both winlOT and
§umm~rl bUI II merely pren:nls Ille wlllter lemp~Ial"r fn '" rOlctJlIl~ :1'<' IrUreme$ l!al
Ot;<;ur 00 lind. ke foa and Ilcll<: Ha $ll\olte fonn ne." OJ>l''' le,.1 III WlIlIU '.J' III wmme.
and fall. low clo,..!. common 11:,1 IarJo Ire.,. of advt," ". f .Ill ur, ~ near ice­
w.l~. boundane.

S 2-1 Effecu,,'11i ("derl., .... S..,/a<:

Ind ~l&!I~ly mo"I,
r (" If walen, .... hlcll

lIlIl SIberia
nllllue 1<' w,rm Jil t~.

Iable, cr~ ,tina eX1el\JIve ' ."",h

Air m~_s n,,,YlO' n<lfthwlf(l f., m
lhe) can ""cel"" $Orne mall"", Ll",lllll I
ut'len creat.. exton5ivt low _lol,ld d
westelll A1aokl In winl~r wIlli , traJ",;.;;;,;;
lowe! layen ~btorb mo~!ure ,J h III
type ck....d

I hl' nC[W1Jrl of laqe lal n III and 'UUIWC ten, Y~l;ondoclha
C(ln.,derable I".;al .«eel on dima I 11 In 0' rtl1 n Y.... 0 1ak IIld
ri.~u ~r( i~e..,OftIed from mld.()cl "", t JI,: wl"l Lr ~he IOUlh only flom 'mOO to
(arly "'ay. "'aJ;IJTI~m.1. tanporat,lfa '" • peal; of I: 10 IS·C m AlI;IWS
Some of Olll b'iCl bkcs t IOUtll ~o nOllr(e avt,,: til late Pc , <:T occ:Q.lonilly
earlyJlnuary M<l'C' "IC onlre<,zo-tlpaodl,u.;· an""f .. ,.,I, ....ES(I"""j

In rhe 'PnO& 1I'1'r-et,able "',,lIna; can 41;rn f",'m t!llIlaIlI:I
I&k(... here lhe '-'afinlout • f trees Cl.n be dcbyeJ The moat $!£Ilifi~anl

.tree! occur> III Ia lWnIIler Ind fall SIN", nllhl-l m I Ilea')' frosl. hut
il also fa,on lite d~"""oprn""t of fo, ncar warm WII wh a T'rolec"~~ blank.1
and !1lhiblts Ihe occurrence 01 lrt>$t In the nrfy WUl er t r pet kes ,an chol;o Ill"
...110)'. ",itll fOK and 10.. d'lud lur prol"lliCd pcnod of t m~ up 10 early J"" ry TemJ>l'ra­
tures arc mOlo m<>d",.I~ under 1m. <:Wild Irid .:cMIonaily ~I $!l0'" lD;Iy <X:.ur

Tile effect of a '" ,sur! ,I [Ten from • t. "en ,," . other ctJ,n,ea ()(I;U( a.
1110 IC. sUlfa~e becomes 111' '" 1 lA' t l11.'" "'a~ reb"""ly 'l"lc\;,ly 10 .-.dlat~

cn<l'i~, The way they react':,l~ on :II" I 'r'I a, ,he I} i" 0 ~eaelltlve, ,,~r rell.tulV
waler COntent. and colour. AlbeIJ J inC III Mctl Il 5 I "a me, 1Irt' " the rd1 ti IYoJf
~.n"u'lu.hoes, typl<:.al "':" ,aI1Il11 en III Ta' S.J

l1u: ren.~lwn of lOW r Lat,on lrom lundrJ 'MICS flom ah, L: l' on elfly
sun'mer 10 .bolll 80 whon ,j, c"~,,,d Willi !I,1II."ow Diffe~ III It-SOfJ'IIOTl "I
iOlar ndilllOll e ... '1)' eml~on. ,;Jope and npcd I III pa t OS II'.: o;onduCllOrt .1,,1 In
local enern- ,nmfn DlCt~,armm."",alO molO and ",,_ I'" tes wt__" ar. ". oIoI!,ally ~.ry
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lmporlanl_ For ~~implc, ~mall group~of conifers act IS tleu lSlamJ. on a sunny aftcmoon as
do ~JU' ~oid of mow wtlcn loc.ued witlun an ulen~i"e snow field (Findlay md Treidl.
1977).

AdJicenl l1elllo Wlttl conua~linl surface co,cr and roughness may have shMply
contrast ina mOISI",", arid encrlY baLantrS_ R"'Ued terriln ",SISIS airflow more titan I smooth
surf>"". lhu. wInd, over the $C> a", &realcr lhan on lhc coast Ind Wlnlb inlarid un lhc
lundn are ,trollier lhan o'-er foresled iua•. Wind, are discu.~ In delailm dU.pl .... 7.

TAHLE 5.1

POMibk- Hours of Oa)IiM,h1 un Ihe 151h (){th" "onth &: \Iinimum Each. "unlhlh + min)
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6, CUMATE REGI.\tE

6, I General Climate

According to Han: Ind lllomu (1974), III but a small pari of northe:astern
Yukon i> in the Cordilleran dimlti~ rellon (hJUre 6.1 j, Sub-<livi,ions IlXordinJ to Kendrew
Ind Io:en (1955), (Filun: 6.2), are on I smo.iler .cale, clOS"r to the s~nopl" rather than
ma~rO\o<:ale.The COncern of !he IUlhen. of this report is wilh aU scale~ down toand including
the me50s<:ale lnd Yukon has been wb'l.hvided into nine dUD.lllc repOfl5. depicted in
FilUre 6.), There Ire cerUin detectable long-tenn climatic difference, from one region to
the other, The division <implifie. the descriptive nerc~. but the quantitllive differences
lJIliOme cue. can not be 11I0rousl~defined due 10 mealer data

Yukon chmate In the broadesl fenS!: is ~UIHlrclLc conlinental. (ritena for con­
tmental climne are larae annual, da~'-lo-day. and dad~ raIliCS in temperature. low to
moderate Itmosphenc moisture content. and moderale or light and irregular J'"'cipitltion
The claad'icllion of sub..r<:tic rather than Irel" is uoed to reOOlllJze thn IJthoul!t SI"..-re
cold SI'(I1. can develop. storm Inch and the proxImity of the Pacific result ,n frequent
IIItNloIOru of mild air in winter

EXlreme temperatures in Yukon have ranltd from 36, I to -t>2.8·C, I range of
911.9·. about Iwice that for Vlncouver. 1lC. The extreme muimum occurred at Ma~o Ind
the milllmum It Snq, a1thouth Mayo Is second with ~2 2·C Both stalions are in lhe
Central· Yukon BaWl region (FiJlure 6.)), These extremn occurred on valle~ lloon helow
600m. The range of leml'(rature. both dail~ and annual, deCITaK$ $igJllf'iclntly with ele",,·
tion. Elsa. It 814m. has experienced extrerm. of onl~ 3).9 to -51,1"C uver 15 Y'ears of
record, Anvil. at 11511m .how. even 1"- range. from 29,4 to -46,I"C over 10 ~ean of
obse...;atioM. The continental nature of Ihe climate appear.. to dimini!Jl witlt elevatKln

'\'Ide dlily ranll" in tempenture o<cur. witll mid~ummer frosts and l'Ilid·... lllter
lila.... hein& relativel~ common, IhlllOn Lak.e l> the only station thai hu never n:oorded a
frost In July Mo.tlteas hue a frosl-free period of 40 10 60 day. wilh lre:as in soulhern and
central Yukon experien'in, .. many a$ 70 to 95 days withoul frost

Whitehone. on lho: iI>m.." h;lS 224 days with frusi. a fe... less than YellowknIfe
To the south. for example, Ponce CeO'le has 195 and Edmonton 185 days wilh f..,.t
M,d·winter tlla",s occur al all stallon. below 20Cl0m bUI are most oommon ~low 1500m
in soutbwestern Yukon, On the lverale, valley stations m lhe iOlJth have 2-4 day. in Janua!'}'
wilh abo>e freezllII temperalU~.

The man annual temperature is below zero in all area•• rlngi", from nar zero
ove, !he south 10 about -IO'C in Ihe fir north and It higher e1evauonl Iolc;U) Innual
temperature. over the inlerior an: ..mi!.or 10 those It the same latllude in tbe Mackenzie
River baSIn fhose 1II the sou!h,,~t Yukon Ire a few dCllce5 hi&her beCIUK of more fre­
quent mild spell, in Wllller, July is Ihe warm••1 month with a mean near 16·C at the lower
lIIterior ,tltions ~el .1111 below zero above the 3000m I••el January is Ihe coldest month
ucept alolli! lhe Arctic cout where the coldest weUher occurs in J'ebruary. Mean January
temperaUt~ range from near -20·C at Whitehorse to ·29·C It M.ayo, m central YUkOrl,
down to -)J·e mlhe Old Crow Irel. At Anvil, in cenlra! Yulon near FlrO bUl461m hl&!ttr
11\ elevation. the Janlll!'}' mean II -20·C, the same ... U Whitehorse to the south, This
demonstrates the effeCtlvenBSS of the winter in-.:-rsion 1II creltllli modensle tcml'(ralUru It
hi&her "e""lions

Precipitalion lhroullloul the Territory \'3ries slJ.llifklntly from south to north.
and "'uh de>llion, Thcre is I marked rain shadow northea.t of the 51 Ellu<:oa>l Mountains.
On the .... md....ard coastal slopes. bo,,·ever. total annual precipitllion ranICS from lOOOmm
10 near 4000mm Over the intenol Yukon Innull totlls are near 200mm on the Arctic slope
to 700mm ]II the hllher country on the SOtJth .101'(' of the Mackenlle Mount..n•. Western
and southern slopes of the major mountalll barners recei"e Ihe mOlot preclp,tatlon. while Ihe
north and ea>l races are ...nnally >cry arid. Thelbrupl CIlaI\&C from I marillme locontinental
pre,ipitalion reliJl1e to the lee of the censtll ranae II common 10 the entire Cordilleran
re&Jon, Wilker (1961) reported lhlt In annual 10111 of about 150mm over Ihe Coast
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Mou... tam. m southern Brilish Columbia b«omes Ie.... than lOOmm Just easl of Ih.. nnge.
I Wtutch~ recelv.s a lilll. more armu<tl rr.ClptUtion than Kamlool'S. British Columbi.ll.

and ""-ihtly lCM Ihan YeUo......nif., Wat\.lln Lakc. receives sub!.lanhally more. abo\ll the
same .. Cal",ry and Lelhbridg. io AlNrta,

"enerally Ihc IUmmcr seaSOn re.eives the creatcst p~piulion fTom inltabtlity
cloud and cold 10"'" in ""uth.m Yukon, espeCIally the southeast. !he period of heav'ie.1
p",cipiution exl.od. mto (ktober and Novcmber. maml)' du. to fan cycloni. acli,'ity in
the Gulf of Ala!>!;a and cyclos.n.si. in the 1« of th. Rocky Mountain. around the t'l
l'eloon area, About 60' of prc.,pilalion at 10'" l• ...,b IS III Ih. fonn of nin, Of coune llu.
pcre....13.Il. d.crca~ ..... ,th el.vllion unlil above ~500m almost aU is ;n Ih. fonn of snow
M,d·May to early October IS th. dommant ..a.on for IIQUld preClpltlilon, Snow has OC<'W'TTd
I' all ,Iatoom in .very munth bUI July R.in occun in.U month. but i> ""ry uncommOn
January to March inclUSIve,

Th. snow line i'i cenerally a, liS malUlllum hetght from mtd·July to mid-August
and ha. ",ached thc 2000 to 2500m luel. Sno.... fall> may occur at all clu.li"", by lat.
AlIIU.t but only remain. pcnnanently abon thc 1500m 1• ...,1. By mid to IU. September the
;now Itne has normally low.",d to the 1000 to 1200m k...,1 .",.pt t"".. may be toul
,:.)\u over the OIilvl.-.l.t.•d,enz.ie Mountain. and northward Total ""OW rover on thc low.r
vall.ys of wuthem Yukon docs not usually occur unhlthe 1..1 "Ittk in October

Sno .... deplhs Rach their ma,imum hy .arly to mill-March. exC.pl early to mid­
April north of Ihc OIllvt. Mountains and al .kvatwns above lOOOm in oouth.m Yukon
IXpth. on the vaUey noars m the oouth,.,••t ranet from 30 to 50cm mc",asinc to 50cm in
c.ntraland north.m ,."on" AlonC thc Ar.tic oo.a.t. how.ver, ae.umulation is from 20 to
3lkm. Th. liard Vall.y recelVcs 60 10 1Ocm. Th. sno.... pack reaches !Xkm ove, the hJ&htr
C.saiar and southtrn Mackenzie Mountains by mid-April. Limittd data ;ndiale accumula­
tlom of 300 to 500cm occur til th. St, EIia. ra",e. By early May the snow melts in the
lower nlky. in the south. It reetd... to thc IOOOm level by mld·May Ihrouahout ""uthem
and central Yukon. Sno... c~r illite" c,'.n On thc valley floon. til norlhem Yukon until
late Mayor early Junc.

Winds arc: innuem:cd considerably by local toP<>ITarh} but th. <tfonlC.t pre·
vaibna wtlld. <x;cur O¥CT lOuthwest.rn Yukon and alo.... the Arct>c coast. Komakuk Beach
ano.! ShincJt Po,nt h.....Il,/lualav.race. of 20.1 ano.! 18.6bn:hr.rcsp."t,,'ely. while those at
lJurwash and \\hlltborw are 12,1 ano.! 14,lkmlh, I.e. wind occurs in cenlral Yukon Al
[law",n and ""'yo. r..... tlWttpl•. mean annual 'P"<!i arc: only 6.5 and 5,8km/hr, Ilr'tnd
direclion ... &Imoo.t .Iw.~ controllcd by the tUPotrdph)' nth., than the cen.ral prebUrC
...adient. Av.rap monthly .reed, .how no major seasonal bia. but ntreme ....ind•. assoc .... 'td
,.lih maJor p....ure .y.tems, usually occur tn falt or Winter, Ilr'md, of destructive fOT« hart
been reported in many dt,tnc" in Yukon. They.tt mo,t commOn in the .0'Jlh.... t and on
the ,-\retit COilst. Dur....a~ h.u Rpuned sootherly gusts to 171 km/hr wluk il ill ~tlmated
thai Shin&lt Point hal had weste,ly ...>t, over 150 km;'hr

62 Climate Variability

lhtre is a distinct p;rt>city or 101ll-t.nn data from Yukon. The complc, .ffe.ts
of .le"aliim and ~pc<:t on m.teorolollcal param.tcrs; the lal'JC' diff.rtnc.. til the air rna....
that Invade Yuk"n, and many other factors lead to lfCat ",..iability, 'Ott question of how
meanmgful Ih. real and d.rived data art to Ihe UseT IS on...hich naturally an"". Qwte
simply, the user....ilh aU dimatoloc.ical infonnation. UlouJd UK the data with caulion and
R<:o¥fiil. thllt the vanabilily of dirnatoloc.ical parameten in Yukon is the lleat"..t in Canada
U>inC t.mperature •• an .:umple, Mayo ,ho,.. a hbruary lempcrature nmgc of man than
74"C from 12 2"C to ~22"C and a July loul prectpilaltOn IanII<' from 91mm 10 101.7mm

How.ver. a more meamnafulappmw of the vanabillty of a parameter e.n be
obtained by .xarninlllClhe .Iandan! d.viation rather Ihan the e"remes. su.h :u in Table 6,2
for temperature, Thu. ,tl\i.t,,:al approach compares the occurrtd valuc wilh the aveTiJ'! of
III niue., In gen.ral. t....o-thlnl. or Ih. occurr.n.es of a paramet.' w,ll lie ..ithm Ont
standard deviation of the mean Ot ooune, the larger th. <undllrd devialion the ....ealer
the .,ariability (!IIt.tion 8.5).
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Kendall and Andtn;on (19&6) produ~ed temperature standard del'ialion charts
for Canada. In. larKe nlue. oVCr Yukon in comparison with the rest of Camda arc readily
apparent in Figure 6.4. In addition, aroal variations for a single parameter aTe often extremely
greal. Sec. for example, the pre<:ipitalion distributions in Fig"...,. 9.3 10 9.1 S.

6.3 Climal;" Divisions

Re,l;onalization of climale resulting from a combination of lhe effect. of latitude.
tOPOilaphy, elevalion, scale. of atmospheric motion, Cle. leads quite naturally 10 the
delineation of climatic lOne, af<'as Within which the climale uhibits relatively unifonn
characleri.tics. Yukon has, on this basis, been divided into nine climatic region. which
reflect the variou, sub~limalcs of the territory, The major control is topography and
a>.sOCial.d elevation Although some of the interior divisions are oflen referred to as uplands
or plateaux because of their average elevation, the term basin;s used here to emphasize the
general topollTaphica! shape and because the majority of ",nlements are ;n valley bottoms

A description of the climatic characterj,tics of these regions, depicted in Figure
6,3. foUows. It must be remembered that climate is a continuous variable so there is a
gradual change acro,.. the regional boundaries. Some local diseontinu;t;es do occur, how­
ever, due to oTOlI'4ph;c affects along sharp ridges. Also boundaries of climatic regions do
cro;, political boundaries. Climatological stations are listed by region in Table 62. Climat;c
characteristics of selected representative stations are given in Table 6.3.

6.3.1 Tile SI. ElitJs-CoosI. Jlou/itairu

Thi, region consists of the fIr,t major orollTaph;c barrier between the Pacilic
Ocean and the interior of the continent. Th. dfecti>. elevation ranges from 2000 to 2500m
in the Coast Mountains of northwestern British Columbia and south~entralYukon to 3000
to 4000m elevation in the 5t. Elias Mountains of southwestern Yukon. It is a >ery effective
block to the intrusion of moist maritime air into Yukon and British Columbia

The climatc of thc 5t. EJias-Coast Mountain zone is sttonily transitional ranging
from a wet maritime climate on the windward coastai side to a dry continental climate
northeast of the barrier. Annual total precipitation amounts decrease from up to 4000mm
on the coast side to under 300mm in the Shakwak Valley (Figure 3.1, interior system) on
the conhnental liide. Taylor-Barge (1969) defmed a climatic diVide, Or zone of trnnsition,
iCparating maritime and continental charncteristics in the vicinity of the topographic divide
of the 51. Elias Mountains and lIeneraily 160km inland from the coast. Solid precipitation
is the nonn abow 3000m, At thc lowc,t elevations, precipitation i, commonly in liquid
fonn from mid-May to September, inclusive. The major YlOW accumulation ZOne lies bo­
twecn ISOO and 3000m. The copious supply of moisture is mainly responsible for the
extensive network of glaciers in the !cefield Ranges. within the 5t Elias Mountains. These
ice areas exceed that of any other glacier sysum outside the polar regions. Marcu, and
Ragle (1970) found that equilibrium line elevations (where winter ilacier nourishment is
balanced by wann season ablation) a>erage approximately 2100m on the continental
side and I 100m on the marine slope, VaHey glaciers e~tend downslope from accumulation
zones to the 900 to I 200m level

The lemperature field is complex due to the pro~imily of the Pacific and the
extreme range in elevation of the mountain barrier. On an annual basis the mean tempera­
ture rnJllle, from near zero on the marine side to ·SoC on the northeast side of the transition
wne. Within the St. Elias MOlintains, howe,-cr. mean annual temperalures above lhe 2S00m
level faUto the -10 to -15"C raOJ:e. 'Ibe boreal forest gives way to low bushes and tundra at
about the 1200m Ievel. Alpine pastures above the tree line provide feedinll vounds for DaU
sheep, ,oats, caribou and griuly bears,

Due to the stonniness of the Gulf of Alaska, this region is one of the windiest in
Yukon. Ihe complex terrain distorts the wmd pattern. Valleys cause tunneling and
channehnl effects. Glaciers create katabatic (downslope) winds. Duting senrc winter cold
spells when the Yukon interior is e~pctieneing _50° to -{i()°C and calm winds, the coaslal
valleys may be subject to stron, outflow winds resulting in fierce local blizzard conditions
with temperature. -20 to ""O°C driven by winds in excess of lOOkmlhr.
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Rcpresental"-C 5latiun~ are Mule Creek and Plea>anl Camp In northern Bn\l~h

Culumbia. The cbmate ....illlin Klllant '\.ll<>na\ Park has been l111dled 111 lOTI>( detail by
Webbcr(l974).

(, ),1 The L'ppu Yukull-Sl/kinc Bas."

nus region '" • rebhvcly h~ de.alian plateau lyinK belween the 51 EWis­
Coa>l Muuntains and the Cusur·Pelly Mountains. The pLiteau IS. howe""" indented by deep
li,e. ,alleys .... ith • ~ncral ele>'lliion of MlO to I 200m and hu diwrpnized moontlUl' w,lh.
ekV1ltions up to !000m. The most 5,&nif'ClInl tlirnaloloclcal fcature uf the ""&10" is low
precipitation, .1e$Ult of the ram sllK"ow effect of the 51. Eh').('Olsl Mountain harrier

M(»I of Ihe region ,ceeins leu lIun JOOmrn of precipllllKln nmually and many
_alley localJl.e, rc~ei.e only shih!l)' mQrc llian !OOmrn. The lIl""r and uea. appear 10 be in
the Heinily of (&',,0», nd Khunc Lake

The temper.lUre~ is typically contmenlal "'o.. inl. a ll'ut deal of >Iriabilily
on a dally u well II 5e~>01l<l1 b:w>. The hlf,h elevauon of e""n the valley noon does. ho.... ­
ever, result m les:> e~lteme values of bolh maximum and minimum tcmperatures as l:OflI­

~red to Ihe lower ""nlm Yukon, Uard and Porcupme-P"",l basins. Pro~lmity to the Pacific
often resuIU in mute frtquent mid-Winter mild spdh Ihan occur el.cwhere in Yukon

This l<;lne lIB the third hiahesl Ivcraae hmnly wind speed after the 51 elias
Mountains and the Arctic Slope re,;on. Whitehorse;'; Ihe mO$t consmently windy IOC:Iu<;In
but A1sh,h,k h:u the hiahest e~treme, S7km hr, to December. SP«ds can reach de:struchve
force faLrly frc'l~ntly nd Ilurwalh hos recorded the peak l.u.1. II WIould be recOiRized
thai waUe)', wllh northwe.t-WOlhcaol <;Inenlahon Ire the windiest, as Indicaled by Whiteh<;l~

lIallleli Juncti<;ln is not in ~ch I locauon and Winds Ihere are quite IJ&hI.

Rcpresentatlve statIO"'''''' Burwa.h, Whitehol"lll:,~,Te.hn 1M OeHC u __h,

6.3,3 Jlte Pe"~IIU\f"t,"I~I"J

E..lendllll fr<;llTl northern Briti'" ColumbJ.II into the south--eentral Yukon. the'IC
mountain> form a telart\'ely contlnoous ofO&rlproc barrier wllh eln.tiono of 1000 to
1000m ",tII Ottlllonal peaks IQ 2SOOm The Pacific--Arctic dIVIde meanders thr<;lu&h IlIc.e
mountams. SWlfl RIver, near the dIvide receIVes S82mm of precipItation annually, TOlals
an: relah.ely hJ$h. ranginl. from 500 to 700mm. wllh tile heUleit OC<;UlTU\I in ran and early
..mter. An ICllve 110rm track travcne. the 'egion in tM period The hi&ber elevations rt'$lI1t

in Ies:s ""vere wintcr tcmperaturQ ..nd frequenl mId-winter mild .pdls Summen are. II.....·
eVCT. relatively cool AllhoU&h there is an ICli"" Ilorm track IhrouJ,h tile repon. pn_u,e
patterns are disorllltJUd. which results in relati'dy liallt wmds.

Reprt'5t'ntahve .tltions lte Quiet L.ake, Sw,ft RJver and Cassin

6.3,4 ('~"trul y",l;on BIl$/n

This relllon;,; a nOTth .. ard tt<teru.ion of lhe Yukon,Slllme Ba>ln, but IlS a"en...,
ele.... lJon .. Io..er. Also it. veater dlltance frum the effects: of the Gulf of Alaska and the
5t Elias bluet lias liven the Centnl Yukon Basin rather diffe",nl clunllololical cbaraCleru---­
lies lhan It, southern ne;,hOOlll

Prec,pllallOn II relatively moderate, 300 10 400mm, malt fallinl in S1.tmmer
showers, Temperatu"" ~ more variable and tt<Ireme with warm summen, yet prolonlCd
sometunes severe cold opells in winter. Sna, w,th the /'IOonh Americm reoon! nunimum
temperatu", of --62.8·C i, in thit l<;lne Mayo and R()II RJvcr have been Ilmost as cold
Mayo holds the record of 36 I·C fo, Ihe extreme ma~imum in Yukon. Wdl--orp.niled
Slorm centres eommonly sklTl liullone especially m wmter when anticyclonic Clrculalion
dommatet the mlerior. Wtnd. teM to be hJ,ht witll • hlltb pcr<>C'nl~lt of calm tondilion. in
...tnttr

Reprelitntltive stations an: I)awson, MIYo, Ind I-t Selkirk, ROlli River IS nOl
lypl<:a1 due to vety low prccipiuu<;In. I local tllm shad<;lw eOect of the 51, Cyr RanJ't' In tile
Pelty MounUlnS.
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6.3.5

ThO> zone oom.'~IS of the ma$i,ve Mackenzie Mountain block and the ...t5(ward
("'ttnw.on 10 the lo.... er and "",flower OII)V,C Mountalns, Elcvaliunl n.nae from 2500 to
JOOOm in the Mackenzie. 10 ]500 t.., ~200m In the Osilvie. The tOp(li11'Phy is chaotic and
fnqucnlly abrupt rtsUllinJ in ~ry complex variuions I'recipllahon Mmoden.le 10 hU~,
with h~.,.t value:'! alonl the major soulhwesl Jlo~s. lanlins from over 700mm annU.J.lly in
the lOulhcasl (0 the 400 to SOOmm rlIn,e in the Ogilvlu. Out to eleva lion and the winteT
m..,rsion ..... inlen are rela.tively moderate. Summers arc cool. M,d_lIlter intr\l.>.lon. of mild
&11 ..... not .s frequmt as in Ihe PeJly-Clssiat Mountains \\.-md. are .cncnJly [!,&hI: hO~"'T.
the rouJh terrain can cause some loal sirollll wind cITeds.

Rcpre.enlativc slations an: Klondike, TJichu Rivl'r and T~ten The climate
of !'Olhanni :";alionaJ Park has been studied by Crowe er IJ/ f 19791

6J.o Lltud lIasin

The broad valley of the Liard Iti"er il; relalively nat With elevatIons between 700
and I OOOm, PreciPItation i> moderate. beN~n 400 and 600mm .nnu.Uy. ~re .te mon:
days .... ith precipilation in thil; zone than ebewhen: in the interior of Yukon and. sub­
stanti.1 amount 15 in ootid fonn, At Watwn Lake the toul,n the three summer months is
about th" !WIle percentile of the annual amount as that in the fi~ .... ,nter months, At
hiihu clcvatiol\$ to the north, for eump.... t Tudtitua, Ihe ....inter pn:ClPltatlon as a per­
cenule ot the Innual tolll il; SJ&I1ifL<;;lntly ht&her than that for summer. Summers ..c ..... rm
Arcllc Ilr <;In remain entn:nched for 1o0ll periods in the Lard Valley Lo <:all$e protrlcted
wid .~J11 Winds are moderate

Represoenllt"e sLallons an: TuchJlllland Wabon Lake

6.3.1

Inll b<IIin I> a combln.tion of pb-ins .nd plateaux bordered by the Ogilvie­
Wernecke Mounllins on the Mllllh ..... ith the Richardson and British Mountaios to the ea.t
and IlOrth There ue. however. some s<puficant openmas on the boundary. In the ......t 15

the valley of tbe PoreurLne River, the Blow River exils. between the northern moonllin
n~; and in the Mlllthe&$t. the Peel Plateau extends ea.t ....ard into the Mackenzie Valley
The central area is qUlle f1<tt. partlcub-rly lhe Old Crow Flats. with elevations nea.r 300m.

The cbmate in tht, basin i> quite different from any of the southern 70ne., The
wmterslIe prolonaed Ind cold. particularly on the valley tloors.lastUI.I from mid..(ktober
to wen mlO May. However, LnVeISlOn effcclli <:an create milder temperatur~ at lti&her
devat>oll>o. Winter stonns from the Gulf of A1askl or aloltll Lhe Arctic <:OUt are ..,nerally
weak when they reach thl> rone. As I result, usn<;iated wind. fail 10 erode the cold air
from the valleys but can bnn, mIld aIr to th. plateaux Summers art short and variable
a1thoU&h some day> can be as ....ann ., those much further south, Modified Arctic air fre­
qll~ntly invades the ~a in Sl1lllmer r...ultin, In sudden chll1lJft to cool blustery weather
The Ogilvie Mountain. act as an effcctive barrIer to mOlltur. (rom the PaCIfic. Iu a.-.lt.
the precipitation is liiht, with Innual Imounts to the ~OO to 300mm ranae. Most of the
prteipitation is from wmmer conveellve aCllvlly, bUl OlXUlolllllly welhleveloped rain­
stonns pa", through (Figure 9.29). ""inds are liiht with I hilh perOtnt. of calm condition.
In winter

A reprej,C,uative station of the central balUl is Old Cro..... Parkin Ind~ PlaUIS
~ m<licaton; of the foolhill-platC3U country,

6.3,8 Vorr"e,,, Moun/alns

The IUchardson and British Mountain., aitholll-h ...achlOl 1200 to 1bOOm are 10....
compared to the high terrain of southern Yukon. They an:, nevertheJ~.formidable to Lhe
immed"lle surroundin, ~a. Wltile link climatolOilcal data are avallabl. wlthm the lone.
some e$tlmltes hlYe been made.

Oroaraptuc effecls enhance prtClpilahon. but the ainnas",. have I low mOISlUn<
eontenl Annual precipllalion amounts ITt eslimated to be b<:twnn 300 and 400mm
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most of which should occur in ummer. Winter tempt:raturcs should be milder than in
the surrounding 10\ lands due to inversion effects. The higher terrain i treeless so snow
accumulation would be low in are.ls c posed to preva'ling winds, which is of sonle benefit
to wintering caribou. Cool changeable weather occurs in summcr due to the proximity of
thc Bcaufo ea and its extensive ice coveL Snow patterns and limited data indicate that
con iderable wind funm:ling occurs in valley to give locally severe wind and turbulence.
Reports indicat~ fierce winds can occur in right Pass where the Dempster IIighway passes
through the we tern Richardson Mountains. Strung winds also OCl.:ur a outflow winds in
the headwaters of the Blow Rivcr. Summcr wind . a~' Ie than in winter.

_ '0 represcntati 'e sta ions c isi, but Eagle Plains in the transition zone to the
southwest of the Ril.:han son Mountains can be COil. idered an indicator. James Cree, WT,
has pro 'iucd ome interesti g data, but insufficient to datc 0 develop meaningful statistics.

6.3.9 Arctic Slope

This is a rather narrow zone lyLng between the British Mountains ..mel the Arctic
Ocean, It ranges in elevation from sea level to 300m with no major ridges extending to the
co t. There is little precipitation with <tnnual total less than 200mrn. ~ ost of thi' fall
as rain or drizzle during the -hort ummel. Only small amounts occur in winter. l'laximum
depths of snow on the ground are normally below 25clll and wit itUe vegetation c pable
of holding sno in place, the wind blows it about at will Winter re prolonged. lasting
from October to early June. February '- the coldest month. a month later than further
south, with mean temperatures of -25 to _300

• Ithough steady cold is common in winter,
extreme minima are not <l' severe in the interior, only reaching -50 to -55°C. This is due
to conduction of heat upward from the sea through the ice coyer, which limits the effective
radiational \:ooling at the urface. 1id- 'inter spells of abo 'e frc zing temperature do OCClIr,
but are usually associated \vith high winds due to weather system that moved east\\ ard
from the Bering Strait region. Summer . re cool and changeable dependent on whether the
\ 'ind is blowing 0 hore or -eaward. ann 'pells to 30 v e do occur but are infn;quent.
, 'inds are strong. Ithoug generally east or west along the coast. Offie treme outherly
outflo\\ winds can occur in winter. partil.:u1arl down the Blo River valley. Blowing snuw
i- frequent b~caus of the la k of egetation.

Rcprcsentutivctations a e Komakuk Beach and Shingle Point. Sume caution
should be e. crcised in u ing the data, since hoth are on the coast. In summer the tempera­
ure can be considerally higher .2 to 3km inland.
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TABLE 6.1

Standard Dc iation of ean Daily Temperaturcs for Selected Stations

STAT10 J HR. "1/\R. I PRo MA • JU 'E JULY' AUG. • EP. ocr. OV. DEC. I F R

I

Aishihik 5.6 3.4 3.3 ~.O 1.7 1.5 1.1 1.1 1.3 ~.S 5.1 5.3 0.8
Anvil 5.5 5.8 ~.4 ~.O 1.3 1. 0.9 1.8 1. 1.4 4.0 5.1 1.1
Beaver Creek 6.0 3.9 3.7 ") 0.6 L. 0.8 2.0 1.3 I. 3.9 3.2 1.1
Boundary 4.3 5... 3.7 1.7 O. 0.6 0.6 0.3 2.4 1.2 3.7 5.3
Brachum 5.7 9.1 1.9 I.~ 0.6 0.9 0.4 1.5 1. 1. 6. 7.5 L3
Burwash -.5 6.H 3.7 2.4 0.8 1.1 0.8 1.6 1.3 _.3 5.2 6.4 1.3
Careru ~ 6.9 6.1 2.9 23 0.4 1.1 1.0 1.8 1.3 1.6 6.3 7.1 1.4
Carmae s 6.7 5.7 4.7 2.2 1.6 1.5 1.1 1.8 1.4 2.1 5,4 6.4 1.3
Clinton Crel:k 6.4 4.1 4.0 2.9 0.-+ 1.5 0.9 1.7 2.0 2.4 1.8 4.7 1.6
Daw!;on 6.6 4.5 3,4 2.5 1.5 1.2 0.9 1.4 1.3 2.5 5.0 5.7 1.3
Drol)' Creek 5.0 8.3 3.5 2.0 0.9 0.9 O. 1.0 1.6 1.3 5.8 4.3 0.7
H!>a 5.2 6.7 3.2 2.7 1.9 1.4 1._ _.2 2.0 3.0 5.1 5.3 1.0
Faro 73 2.7 2.5 2.6 0.6 O.H 0.6 1.1 1.4 1.5 7.2 4.8 1.7
Ft. Selkirk 7.1 5.5 4.0 :u 1.2 1.2 0.8 1.5 1.1 2.5 53 6.0 1.4
Ilaim:s June. 5.5 4.7 3.1 1.8 1.0 1.5 1.0 1.3 1.2 2.4 4.9 5.1 1.1
Johnsons

Crossing 5.9 5.9 3.2 1.8 0.7 l.~ 0.8 1.4 1.2 1.5 4.9 5.1 5.0
Keno HiII 4.3 7.0 1.3 1.4 1.2 0.9 1.0 1.8 0.9 2.2 4.1 2.3 1.2
Klondike 3.7 4.8 3.6 :L! 0.7 1.1 1.9 13 200 3.0 4.3 3.2 1.1

uane Lake 5. 7.5 _.9 1.7 0.9 0.9 0.7 1.5 0.9 1.9 5,4 5.9 0.8
Komaku

Bl:ach 4.8 4.1 3.2 2.9 1.7 1.4 1.8 1.9 1.9 2.8 3.5 3. 1.3
1ayo 6.9 5.9 3.7 _. 1.4 1.3 0.9 1.5 1.4 ~.8 5.8 6.8 13

Old Cm 5.0 4.1 29 2. 1.8 1.8 0.9 ')1 _.3 3.1 5.0 4.'2 0.9...-
QUiet Lake 1.5 1.2 7.4 1.4 0.5 L3 1.6 2.6 1.6 1.8 3.7 0.6 -
Ross River 5.5 6.2 33 1.- 0.7 1.3 0.8 1.4 1.1 1.7 5.0 4.9 1.1
Sheldon La e 0.6 1.0 1.5 1.7
Shingle Point 4.4 4.5 3.6 3.0 1.9 2.0 1.6 2.- 2.0 2.9 3.7 3.4 1.3
Snag 5.3 3.5 3.8 1.9 1.7 1.5 1.0 \.I 1.1 2.8 4,) 4.3 0.9
Swif River 5.3 .5 2.8 1.6 0.6 1.5 1.0 1.6 1.0 .1..3 4.1 4.2 1.0
Teslin 5.5 4.6 2.5 1.8 LO 1.6 1.1 1.4 1.3 1.7 4.7 5.~ 1.0
1udlitua 5.4 .8 3.2 1.9 0.8 1.1 1.0 1.4 1.3 1.6 4.1 4.5 0.9
\Vatson Lake -.1 4.3 2.6 2.0 1.1 1.4 1.2 1.- 1.2 :u 4.8 .5 1.0
WhitehoP.le 63 5.2 3.1 2.0 1.2 1.6 1.2 1.5 1.3 2.0 5.0 5.8 1.1
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TABLE 6.2

Climatolo&ical Stati"ns by Climatic R~"n
-------

~ullMmWOIInt>;,,,
Jam..C_k, N W,T.

Arctic Slope
Komull!< B.."II
SIunIk I'oinl

Po,cupi",,·Peel Buin
Old Cro...
r.rkiIJ
F....I. Pl.ins

Tile Odh'ie-Jotackon.io MO\UlI.m.
Kloftdik. lJotmpslU
TiDeh" Ri-ter t.lsa
T ""Pl.n 1.:000 Hill
OPI";" "'."-....ill"" r ...

Lard 8"';0
TlIChilul
hlllci1 Lak.
Wa'IIO" Lal.
Smith Rin., B.C.
Lo....trOSI.O.c,

•

,

•

,

,

Il,..bum
Kl"..,.
O...dush
lI.ino. Junction
Albn, Be.
Ttl.",.ph Creek, B.C

OtllWrC,oek
CbnlonC_k
,~~

Dn>ry C<HI<
S..,
Sbo14on I..ak.

TM 51 EbII.(:o... "''''''''10''''
M~IoC_k, Be
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7. PRESSURE AND WIND

7.1 Prf'SSUre

The IIl<ljor force cau~il1i air to move Is spallal differences in alma.phe,;" ~ssu"'_

Air pressure decnlse~ with eleVJ.lion. 11 is mC:lSIIred al lhe urlh's .urfa~ fl'(lm which an
e.ltrnate of an equi.~lent pressure at mean RI M",11S made. The an.ll~lIS of. >et of such
value:'! for a II"CR lime results in mean .eo level paltern. of hiI.h and low pressure. Such
"hUIS II"<' routinely produced '''''ry six hours. bued on Greenwich Mun rime (GMT), at
major ",-ulh.r centres around Ihe ""orld.

The a>-cra,. mean sea level pressure rlltems over lhe 3O-year normal ~riod.

1951·19110, for mid~a§On monthl Over Yuton are 'iho,,-n In f"uns 7, [-7.4 llll,tl pressure
dominales lhe cenlnl Yukon in wmler (Figure 7.J), which result. in lonl puiods of li&hl Or
calm wind conditions particularly in lhe Oa",-son-Ma)"o area AWlly from the central hi&h
pressure, .... md. are stronller (in lhe liOullI"esl~rn Yukon and on lll~ Arctic COUI). TM
Iti&II !Jlifu norltlnslward in sprin, InvirIJ Yukon Itncnlly under Ille influen~ of a soullI·
casurly flow. At several locations in Ille Inlenor of Yukon, April and May are lhe ,,-indiest
monlM (Table 7.1). Low pr~<SIJr~ wJlh "'e41k vadi~nn preVllils over Yukon In summer
which ",suln in less wind ltlan in llle spnn" A soultleastcrly flow returns 10 Yukon in tile
fall as low pre~.ure belins 10 domlnale the Gulf of Alaska and the An:1l~ hllb inl~nsifiu

oyer llle Beaufort Sea The mean pre.... 'e paltern fo, October (F;aure 7.4) d~ not em·
,,1I.size tile acuve stonn lrack across soulllern Yukon .. the only indication on ltle mean
chart is low preuure in the Gulf and in Ihe FI. SimpliOn-FI '\~lson area. Winds are variable
and can be quile SITOrIJ wllh ,ndlyidual rail stonns affeCllnl Yukon. FaU ",cnefilly almost
IS windy as the .prma u"pt it is mo"' 10 al some IocahllC> sucll as WllilelloI"C and alon,
Ille Arctic COISI. The cllanges in preMure pallem. from "'l$On to lea50n are described in
more detail in leclion 12.2.

In the almospllere, pressu,e decrease. wilh altitude Ind selected lIandard prt'MUre
levels tolTtopond 10 mnn alllllldes as follow: 85-kPa (l4S7m). 7()-U'a (3012m) 5Q-kPa
(5574m) and JO-kl'a (9IMm). The contour paltems of th_ prellUre iUrfKtS are roullnely
analysed lWlce per day. Surf.ce p..-Ire cenlres lenerally folio..' tile mean flo... al 5Q-kPa
Mean mid....uon pal1emsal llll> Ie,el.re SlIown in Figure. 12.6-12.9 and '"' discus..,d in
lechon 12.2.

7.1, I fussur~k,'U1J Reil.lfiom/ril'

In Itneral, lhree fon;es determine 'IiInd Thesc Ire the preSlure and",nl. Coriolis,
and frictional fortes.

The p",,,ure ,",dlCnt force .c~ from areas of lIil-h pRSSU", to lower pressure. The
Coriohs force is caused by Ihe earth'. 10lalion, It tauses particles in mOlion 10 be deflected
10 lhe rilM in the northern heml>pllere and in proporhon to Ille speed. of tM air parcel.
Thus. IIr beina forctd from .n lrea of htVi to low pressure by the pressure vadienl force
would not proceed directly from the ttilh to the low ~enlres bUI in~tead would rot¥te
around Ille low cenlre in a ~ounter~lo~k wise: fashion.

Fn~uonal forces arise from Ille Inleraclion ofmoYiniair willi the earlh'. surface,
and nry wllh the IUrf,ce roUJhness. 8y redutin, the speed of the air pared, the Corioli,
force iI reduced wllHe the p",ssure Ifadient IS not. ThIlS, Ihe ""ultant flow isin ..... rd loward.
the low pressure centre and outwards from. hi&/!.

Generally, wmds blow COI1ltlerclockwlSC around a low cenlre ",th alil-ht mward
<,:omponent that VlIoes ""'til the magnitude of Ihe fri~tional forteS, Similarly. Ihe now
.found a hi&h is ~lock .......... ith a slight outward mohon. Air witllm a low 11 usually IS­
~emlin, wllile thaI In a htell most often suboidin,. The veller Ihe prel.lUre va"ienl belween
lIijlllnd low centre., the sltO... Ihe resultant wind

Differential healin, or ~oolin, of the underlYtnl surfl" will change Ihe denoily of
the IiUrfa~ air wttich ~an treate local pressure lTa"ients lhat may enhance or oppose Ille
vadienl due 10 reponal p..."ure patterns.
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7.2 Wind

o t of the weather elemenlS are <Iffceted by wind - enhanced, moderated,
modified. Or changed. hot summer day c<ln be made to feel more pleasant by <I fre'h wind;
a cool fall or winter day can be made bitterly cold; ordin<lf}' ntin may hecome a stinging,
driving, blinding experience: snow is pilcd into drift. Of reduces visibility to near zero'
clouds an: driven into or out of the- sky - all by a meteorological element we C<lnnot see.

"7.2..1 Wind-Topography Relationships

tmospheric pressure differences are the cause of large scale ..vind patterns: how­
ever mOlilllainous tcrrain distort the t ow in many w<lys. E en small hills can distort the flow
fur a considerable distance duwnstre<lm and to a lesser degree in the vertical depending on
the stabililY of the air n a . In unstable air the flow tends to follow the profile of the
t~rr<lin wlti e in stable conditions the distortion i damped out wit heigM, Small sC<.llt:
circulations are set up duc 10 topography deflecting, funneling or channeling the wind now
resulting in marked differences in both wind speed and direction over short di tances. Air
will follow the terrain mUl.::h thc samc as water follows <I dikh or val ey. Wind that is funneled
into a narrow valley will experience an increase in ~peed. Thus mountain P<lSSCS oriented
in the same direction as the prevailing pre sure gradient are indeed windy and frequently
referred to as having super-gradient winds.

Diffen.:ntial heating or cooling along coasts creates local pressme forces which
se l up sea breeze circulations during the day and land breezes at night. Tht:" same proce s
at work on mountain slopes causes anabatic (up~lope) wind on a sunny slope ,md katahatic
downslope) wind on a sh<Jded slope or at ight. Slope winds an~ suaUy light and can be

nullified by slrongl;;r regional pres ure gradients.

There are exceptions; for eX<JnIpJe, a katabatic wind oft" a glacier in the same
dircl.::tion a~ the regional pressure gradil;;nt can set off a fierce local wind al lhe foot of the
glade or in the vallt!y. When extrcmely cold air builds up m'er the interior of Yukon in
winter and a lo ..~ pressure centre moyes along thl: north coast or the Pac1fic coast, strong
outflow winds can dt:ve1op in major mountai passes or off large glal.::iers. Thc'e combina­
tion pressure gTauient-funneled-katahatic winds can n':<Ich 100kIlljhr 'lith temperat re~

ncar -40°c. For example, lhe Chilkat Pass area of the aines Highway between Haines
Junction Yukon and aines Alaska, and abo do\ n the Blow River on the north coa~t ncar
Shingle l)oinl experience such fcrociolL" hlizzard conditions.

'alley winds arC us ally 0 a arger scale than slop winds but are generally still
a mesoscale phenomenon. When the entire air mass in the 'alley becomes warmer than in
the surrounding af a and the regional pressure gradicn is relatively light, an up-valley wind
develop;) usually in late morning. It b; must pronounced in summer a it i primarily a resu1 t of
convection. After sundo..",n a the air cools, a down-valley wind becomes established.. 'hesl;;
winds (;<In reac speed' of 15-..5krn/hr (Janz and StOIr, 1977). Downslope and down-vaHey
winds are active both summer and winter. Co d air drainage due to such circulations is in
part ri;;spon~ibk fa 10\' temperatures experienced in concave frost hollow.

\Vhitehorse experiem:es more wind than some other Jocalitic. in southern Yukon
because valley dfeds and the regional pressure gradient reinforce one another e pecially
in the spring and the fall (1 able 7.1). When the pressure grat.lient is moderate to
strong the wlnd speed genemlly incrca e quite un~formly with heigl t in the free atmos­
phere. llIere are exceptions; for cxample, at Burwash in he Kluane Valley in winter, when
the wind abovc the valley top i. light a low-Ie el southea -terly jet maximum can develop at
mid-valley eleYatiolls reaching 1O-15m/s~c 36-54kmjhr ( ikleva, 1984). A similar but less
pronounced phenomenon W<lS observed in the Beaver Creek area at the orth end of the
valley. fhis we cleve oped down-valley circulation likely occurs at other Yukon locations.
It shouJd be noted, however that low-level jets also occur over flat terrain.

In the free atmosphere wind speed nonnally increases with elevation; however,
the topographical influence can far outweigh the elevation influence. This is illustrated in
Figure 7.5 after Berengcr and Gerbier (in Quenl:Y et al.. I%0) who found that the shape of
the mountain obstruction has a markecl effect on how the wind field is altered. Along
vertical faces winds can be light or calm at one spot, but only a few metres away it can be
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blo"'lnll ple Ul the oPPoslle direction (Fiiure 1.5 (c)) This flo... sho...., 10 1 del'«. Ihe
circulalion II Hames Jundion unmediately north of Ihe ma>live Auriol Ranp. A Fnena]
soulherly flo... crules .urface .... md. of 30kem Itr al Bu"",.,h - SOme Ii0luD norlh of Ihese
mountains, Howcvt-r. al Haine'l J unci ion jusl norlh of lhi, nange, winds a", usually norlherly
at aboul 5kmflu Ihe opposite of Ihe pre",11utI Jl1ldienl d,recLlon It IS believed Ihat alec
eddy creales 1m. condition Aircr.o.fl d_endlnl over Haines JUnctIOn in such flow often
indicale ""ulherly ... in<!S down 10 aboUI 200m above ground lenllhen ~haolic wind COno,lI'
lion. below When a very SlrOI1& southerly lradienl prevail>. Ihe lidll north surface wind is
_I III common at Ilaines Jun"llOn, but is interrupled o..,;ac<ionally by sho.1 bUl'5ts of southerly
ourf""e "'llIo.!, near 100 lrm Itr

Where well-defined norlhweSl-soulheasl valley, pre",il like al Burwlih. II Bear
C",ek SOme lOluD ...~I of Hames Junction and in Ihe Klthleen Rive...lky lboul 10km to
the ea.!, loOutheast winds Ire "ontinuous althoUJh the op(:td may nry from one valley 10
the othe•. In el>l__est valley. under such coooilioru. .urflce wlllds may be li&hl or cerlainly
much different Ihan Ihose at hi&/1er e)evillon.

bnl Ind Slorr (1911) hl"C u&rII;ncd the efTech on ...ind of 10J'O&raphy Ind
vqd.ltion. VarioUI Iypes of local ...md. in mountainous lernun and ~veral rnctho,h for
mdi",ct detennination of lOllId ~t1eml are described. They cile several Teferences where
mOTe deladed informalion can be oblained WiQQn (1968. 1913) and Geiler (965) live a
,vmplete Iheo"'lial explanation of 10callopoJl1lph,,:al dTects; Schroeder Ind Bud' (1910)
on .... ind effects of foresl lI.lnd.; and Holroyd (1970) on how wind pattenu can be mapp"d
by f1qlTecs.

1.22 ....md DiuClion

Yo md dlICction in lenetal due 10 Ihe pTcs.sure Irldlenl IS discussed in secllon 7.1
FlI"rtS '.6-',20 compare the qUilrterly !'<'rccnlaee frequen..ic~ al 15 ~lalions. P!1:vailinl
wind. by months and for the yur for selecled .Iation> are liven in Table 7.l, "orne of
th,," "aliono hne !1:rord. of 6 yean or loA 50 the results should be t",atcd with <:.;Iution

The dommant dlRction. o""r Inlenor Yulon mamly comclde WIth the onenla·
lion of Ihe valleys. An e .....mmation of th~ quarteTly frequencies sho",s lhal the pallern of
.... ind dlTe"llon .II a liven 1IIIIon c/tanJles httle IhroU&houl Ihe yur allhouglllhc frequenCies
vary aomewhal season 10 ~a50n A number of .lalioM .ho.... direction i> wred belween 1...0
atm..... OJ'P'Qllle direcliolllo dlJt 10 valley channelln, effl'Ct~. for enmple. at WhiteholY.
Old Crow. Faro. Watson Lake. Uld Aishittik, At Komalruk lkach on the norlh ~lore. lhe
wind dlfe~lion is ckne to the iIJl.cnlnenl of the coaSI. There ~ more diversily al lh. other
sl.ltionl. also .urp~, bet...un SOme Ilalinn. lhal ale re!ali"e1y do>c tocelher. For
example, Ihe prone directions al aur",a~h and Aishituk Ire about 90' 01,11 of phil....hile.ll
KluaT'le Lake. Il000m 10 the south. the pattern i> qUIte dillerenl Ihan eilher of lhe 01 her
1"'0, The.. dlnereno", are due 10 "riation. In ali&nmenl of 10J'Oltaphy from one IoCiltion
10 Ihe olhe•.

7 ~ 3 Wi"d Speed

The mean monlhly and annual wind .peed. top:ther WIth the llandard devialiom
and ",treme values are liven m Table 1.1. Annlllll,,"~ranae from a high of 20,8lunl'ltr
.It Komakeuk Huch to .I 10... of 3km/h. al Dawson A. Nole Ihe very low wmd ,pews in
... inler montlto especially al Dawson. Heuer enet and Snas. but only III Janu.uy al Old
Crow ano.! W.ltloOn Lake

II Wtould be noted Ihl! many IUtinns exhibit a hilh Pl'n:enrIF of calm condi­
tions. Daw""n A show. the /ti&he'l IIInual p"tcenlage of calm w;ndo (58%):as ...ell as Ihe
hl,Khesl quarterly percentqe (16 for Oc<;ember-Febroary), (FlCUrtS 7.6-7.20). Mayo i.
nul .... ith 4~ ulm wmdt annually· and 5'Y for lhe winler quarler and vealer Ihan 6O'l in
Dt:ccmbcr and January. Snlland Old Crow have ;annual percent..... of 32 and 27~ while
lhelf ... inter quarlers show 46 and 53\\ respeclively MOSI SUlion. have allult one quarler
whe.., Ihe ptrcen\;qlC of calm "'inds cxceWs 25 Ille norlhem coaSlal ,Iaho"". Kluane
Litke uno.! Whitehorse are exceptions. Frequenq' of ~alm condilio"" are also part of Ihe
depiclion by months in F'lUreI 7.25-7.19. Since lhew period, of calm are reflecled in the
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calculation of the mean value. the reSlJllinl low averlllle may tend 10 mi.Jcad, Winds in
ucns of JOkmih. do OOX\lr partICUlarly on tile nortll coast.

The percenl. o( lime the wind exceed. li,en values for all direcl;"'ns. at selecled
stations, is sho... n in Filure. 1.~ 1-7.:4. Winds exceed ~Okmillr4(Y\ of the time al Komakuk
Buch. 32'lo al Shin&le Point. 30"{ at Whitehorse. and ~6',1o al Burwash, At the uther localities
this value is exceeded only 5 lo 14'1, of the time. Winds excce4 30km 1Ir :()'l, o( the time
al Komakuk Beacll, 14 at Sllingle Point, 10% at Ilurwasll 8 al Whitehonc and under 5%
at Olher ~ite~. Mayo. Snllll. Teslin and Beaver (reek aU indkate thal this threshold is ex­
cuded le.. than l'lo of Ihe lime. Stalions on the nartll C~,1 Ihatllave the hi&he~t f~uency

of wUlds ,",aler than 40km,lhr show thal mO<l occur m wmter With a dermile minimum in
SlJrnmer(Figures 7.~5 and 7,26),

The annual and monthly percentate f~uenc,CI of Wind <peedl by w,nd <pced
classes (F~",s 7,~5-7 .~9) >how, in leneral, a decreasml percent"ie of oceur~nce as wmd
speeds inc~=. Ilurwash, Komakuk, and Shin&le Poinlare the exceJ'llion, wilh each showinl
a hllhcr percentage of wind sj>«:ds in the ll-:Okm 1Ir class than 10 the J.lOkm lIr dass.
Whilehorse is about e"enly dislribuled belween the Iwo dasses.

St,ingle Poinl. on the An;tic coast, sho.... the hilhe.t mean monthly wind ,peed
(:64km!hr in "o',ember) with Komakuk (!46km/hr (or hnuary) a dote second 1'01
cOUntmlllhe coaslal ,lalJ.ons, \\'hitehon:c ...ith 16.4km;hr for (),.;I~r has Ihe Ililhelt mean
monthly wind speed Aishihik at 13.9 (March) and Old (mw at I~4km!hr (July) ue nexl
The 10"'e51 speed. are recorded at Deaver Creek (l,6km!hr in De""mberj and Da"'<on A
(I ,7km,'hr m January and February). (Table 7.1).

There IS conoOOe..hle variability 10 wInd speed betw...,n ,tations of different
ele"lion" As menlioned in seclion 5.2. the .JIape of the 1000000aphy. veFtab,e covcr and
olher facton may o.-etshadow \he wind speed-elevation rclation>hip. No !.intJ'lle quanllta­
lI'e relauonslllp IS pUIoil,le to equate the .... ind speed at the", sites even thoulh some are
>hOri disl"""". apart

V,ltllm ead! cllml\,~ ICIJon both .... lnd spced and direction are quite .anable due
to tOPOlUPlly. The Arctic S!"pc IS Ihe reli"n ....ilh the m0:5t consistent and signlfkant ",ind
pattern sin~e II IS e»cMiiilly a pla.m. ucept 10<'aI e~Lreme, occur in !he Blow and Babb.,.,
River valleys.. file Upper Yukon·SI,ki"e Basin "'lion e~periences sil"ificanl """tllerly
or nonhwC'<terly wmd. as the vaDey, are leneraU)' alil"ed sotIlhelSt to "orth.... esl, also Ihe
repgnal p~..~ pienl ofte" f~,O\lrs tlli> direction. This rclion also has more de.tructiV<!
winds than others be(ause II IS c1O<er 10 the Gulf of Alaska slorm. and wind pallerns are
influenced by the St, Flia:l-COl>t Mountains. The Central Yukon BiISin relion nperiences
the ,",atest frequen(y ind duration of calm condilions. 'nt i. lite Porcupine-Peel Basin
foUowed by the illrd B-.sin. All mounla,n reilons have ,mabIe wind ~ondiliom with !he
mO:St severe in the 5t l;lias-Co~tMountains relion

To determine ",md ~haracteristlc' at new IOCillons, m,ltumenl obsero-alions ilK

de!ilTlble. even if only for a >horl period 10 confirm or deny wind behaviour determined
from indirect methods, i.e. nil tree" patterns of sno'" deposJllun or dnftIDI elc" or 10
determine if a siJ;nificant correlation exists with I ,tandard nearby sile

1.':.4 LJelremt Wind

As is lo be expe<;led, the An;hc conilli 'latium report \he lu&IIest exlreme hourly
wind speWs (Table 7,1), Shin&le Point shollil84kmihr December 14. 1979. and Komakuk
Beach 75km/hr March 18, 1981: the .ynoptl~ chan for the ronner case IS .JIown in hili'"
7.30. l:lsewhere Aishihik has reached S7lr.m,'tu- (March), Burwaslt S~l<m'hr (January).
KJuane Lit" 47km,'lIr (December) and Y,'hilehonc 44km!hr (December). rile synuplk
pattern Ihal prevailed for Deumber 31,1980. in FiKure 7.JI <,;~ated destrudi,e winds in
particular at Mule Creek and in the hllh country wuthwesl of Ros:. River. In most a~~ the
hilhest extremes occur in the cold month,.

Tile Gumbel method (section 4.':.1) was ulilize4 to determine prooable values of
utreme .... md s~d for .ariou.s return periods. A., few lonl·term ",cords exi,t for Yukon
return pcriods (or extreme wmd speeds ilK livcn for some stations with records of less than
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15 years I hose results for stalion, ",jlh ilhorl-lmn reconl, Ihould be u.ed with caution
The c'!lmde. !>hown in Table 7 2 art! ._erll'l one-minulc valu"•. The hi&he~l e,timated
extreme spud for Interior Yukon stations OCCUR at Bl1...... W1 "'here the value;' 115kmfhr
for a lo.year fillum ~riod. The se<:ond h!&he.1 i. I' Aishihik at lOOkm/hr and thinl is al
\\'hilchonc It 82km:'hr, all fur a 3Q-year return penod. Values It Komakuk Ikach and
Shin&le POl'll are hhly h;,her than the .rorerll<'nhoned. but calculauulI> were nOI carried
out due to lhe limited I.,oath oftheiJ wind records

7 25 t'pper Winds

HodullJapl4 dep,ctina Ihe annual ,eclor wind. It the 85-
0

76-, 50-. and ){).kP.
levd. (siandanll.".,).) for Wlutchorse are shown in h.ure 732. The predominance uf the
NNW-SSt:. winds al 85-kP" i•• ",ncclion of the v~y innuence and the prevllilinf; MSL
pre<.wre ""die'll ",lUdl particularly in sprin. and fall faHlul thelle diu.lion~. The patlern
In Ihe f~ ItJno<pheu ehanKes wlth heWn to a h~ but dommant westerly flow. SP«ds
incruae with heilbl wilh the mUiml rllllin. from 30tm"hr at 8S·k!'a to near 8Skm hr It
3(1.lrl'a

The veclor winds al ua""..n! 1e••1s for mid-seuon months aR shown in seellon
t2 (Filure. 12.4·127). Tb. JanulJ) panern i. similar to that for the ~ure~""pt in January
Ind otber wmtu munths tb<n aR .tron.er winds from Ihe "'\F'''E lithe SO-and 3O-kPa
levels tban in other "'awn The northwesterly component is dominanl In Man:h as tbe
other wcsterl~ wmd. dunrni>h. >li&htl~. This nortbwest component welkens tbroulh the
second 'Iunter to ,,"suIt m I rou&hl~ circutar hodoa.raph paHern at all levds and ....ith
Speeds reduced b~ July,

As summer paAU, tbe westerly comroncnh of ....ind speeds beain to inCR_ at
ill le,.I>, panicularl~ at 3O-kPa where Ihe Wl:st wmd ucced. lOOkm!hr by September,
Ihev tu.ah wind speeds contmue through December. dimInish in. slightly and ,'e.rin.lo the
north In N<m:m1>er and December The nonbweslerl~ wmds at So-lel'l Ind 7Q-kP. inm:uc
III the 1...1 'Iuartcr of the ~eu. 111e lIS-ld'a wind pattern chanlt'Slillle tbro\J&JlOut thc ~..r,
but ,reed\ IR less in summer

7,2.6 WinJ,o,m

Wmd·dull i> I mea...n: of the rate of heal loss from an e~JlO'Cd objecl me......red
in Units of wdWoq m. At 1200 watls!!Kt m it becomes unplc.loInl to be outdoon while II
2700 ..alb!lIq m expo2<1 flem ;" hable to Irceu within half. minute for the ~~
PCThOn (AlS. (976) Thc wind-.:hlll is most seveR ""'en strollJ winds occur with ambienl
temper.otuRS ",.11 below fRezin•. It can prod""" hfe-thRatenin, condllions to those who
do not understand wmd-.:hdl and its n:pcn;lII$iOnt and/or are foolliardy I\'1d do not take
pr~r pn:<,:autions.

Wind-.:hill ~ " ....Ily u~d in one of thrC'e ways It an eqUlvaknt temper.·
tun:, It an actual coolin. r.lte; or ••• comfort cIaI'. Thebuer i> deP1~led In hlUre 7.33
be,,",u.e it fimply ISlOi&n> M number (rom one to ..,,'Cn to .....~CSlive ranges of coolm. rates
and proVIdes I verbal descnpllon of the affe..:ts on human acllVlt~· ......Uas I l>Cn,ible .Cllon
plan For I more detailed dllC"UlOn of wind-.:hill the reld~r is o:ferred to Maxwell (1980),

Fortunately mO!lI severe eold <pells in Yulon Ire accompanIed by calm or hpt
.. inds part«:lIlarly IJ1 the lower ¥ukon·Porcupme·Uard climatic bas," repon•. However,
seveR .... lnd..hdl effects occur. parllcularly on Ihe norlh coasl, on treel.. surfaces al hipcr
elevation>.. in mountam pa>i!iC' and/or wbeR SCveR outflow wind. occur wilh ver)' low
temper.oturel ("".liun 7.2.1). A few nOlible Ulmples are Cbilkal PIA, the Blow River
VaDey ano.! at the foot of abciers in the 51. lliu-Coast Mount:.rin. relion. Silniflcant wind·
drill I1>ually occurs WIth strolllt "'·lnd. that herald the end of. lenllthy cold spelL POrlunately
there i, mixin, with more modcnte air aloft <0 wmd-.:hi11 in Yukon i. usuilly Ie.. seVeR
than in the e""tem Arctic

Wind-.:hlll. even II abov,,·fRczinI temperatures. un be danI"TOU'. Dealh d.... to
hypolbennia (lowered deep-body temper.oture, ;" commonly a=>tiated with Iccidental
immersion in cold water. The body renders ill heat 10 water much more Quickly than to air
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of the same temperdture. According to the Cmadian Red eros' Society unconsciousness
can oCI,;Ur when the deep-bOlly temperature fall from the normal 37.51;;>C to approximately
32"C. Cardiac arrest is the lISUal caus.e of dea th when bod y h:mp rature cool to below
30 D

C. Prolonged e po ure of an inadequately clad body to \ ind and low temperatures
especial y in \ et eather can cause dangerous hypothermia. Mountain wilderness area can
be life threatening to ill·cquipped hikers who havc little kno\vlcdge of the dangers associated
with body heat 10, - as a result of severe cooling rates, not necessarily at sub-freezing
ernperatures.

7,2.7 Viltd i:;nergy

Resident and industry dependence on energy is not only a Jnatter of conservation
and c(;unomics 'n Yuko it's a matter of survival. Hydro power is used in southern Yukon
and there are numerous untapped sources. Precipitation can, however. be extreme y variable
in time-of-fall and ar~al c. tent from year-to-year which does create water level problem::.
in hydro systems. Direct solar energy, although plentiful in summcr in southern Yukon is
almost non-exis ent in winter when the highest demand for energy occur. In early history
aln ost every Yukon settlement had a sawmill as wood was the main f d. Wood i stil used
extensively and gaining in popularity. , ood smoke (,.,Tcatcs, 11 Owever, potential air pollu­
tion problem particularly in large communities when poor ventilation conditions n~ ail.

There j one energy SaUTee gaining world-wide attention, ytlt gtmerally untapped
wind, It bas been succe'sfully exploited in Australia and Switzerland where smalJ wind
machines have provided energy to remott:: facilities for many years. Ja z et al. (1982)
studied wind energy in the orthwest Territorie . They did not examine potential for
Yukon, bu the neighbourin,g bckenzie Valley was assessed as having poor wind energy
potential. 1he coast bordering the Beaufort S a was assessed to have n arginal to good wind
t::nergy potential with tbe best c.::onditions offshore.

The approximate energy produced by the wind over one hour is given by tIle
expression:

p = l.3~ x 1O-S V3

where V is in klll/hr, and P is in k\ hr.

This I;:n~rgy equation is valid only for instantaneous wind measurements although
hourly valut:s can be U ed \ ithout in traducing too largt: an error. on th1y and annual wind
speed averages cannot be used in lhis t::q ation. AES (1976) analysed hourly wind data for
several Can,tdian tations and determined monthly ami annual wind energy values in wind
classes between 10 kIn/hr and 58 lun/hr, ,.amont 1976), (cited by anJ: et ai" 1982),
used this work as a basis to arrive at a regression equalion r lating mean monthly wind
speed and mean mont Iy wind energy (figure 7.34). h~ mean monthly wit d spee from
Table 7.1 may he used to delt:rmine the approximate mean monthly wind enerb'Y potentia
for various Yukon stations. For example, at omakuk Beach the average win I speed of
24,Gkm/hr in January, the windiest month, equates to 250k hr of energy for that month.
This compares to a total potential wind energy value of 2l4kWhr in January at Cambridge
Bay where the mean January win speed is 23 AkIn/In (bascd or a rigorous c.akulation
of the energy equalion). The Lamont mt::thod imlicates approximately 230k\ hr for January.
Cambridge Ray is a"sessed to have good wind energy potential For a detailed discussion of
the basic principks and other maLlt::rs rdated to wind ene gy technology the rea ler b
referred to Janz et at. (19 2).

Wind energy conversion syst~m WECS) vary con. iderably in appearance and
complexity yet the basic principles are similar. It is noted from the above equation that the
energy developt:d is dep ndt::n t on the cub of the wind speed 0 the greatest energy produc­
tion is al high wind speed::;.

WECS generally have a cu t-in peed - the lowest wind spt>t>d at whil.:h the rotor
will tum to produce energy. This speed varies with the m'H.:hinc design bu t is usually belween
1() and 15km/hr. Systc.ms need a means to store energy for periods wht:n winds are below
h (,,:ut-off spccd. 'finds exceed 5km/hr 54% of the timc at Komakuk Beach, 50% a

Shingle Point, 44(iI, at , 'hitehorse, 36% at Burwash, 24% at 1 hihik and less than 2~~ of
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the lime el.ewhere AI tbe lo..cr end of Ihe !\pectrum are Snal al 8'\ and Bea'"tT Creelt at
3'l(hlUre. UI-7.~4).

WECS usuaUy ha". a raled ~peed the .... ind speed al which the Itnenllor pro-
duce. the ad.'erti",d power. \II 'th ....intl speeds above the rated <peed the 'Yslem produce,
enerJY al a comlanlrale. Rated .peed. vary consIderably, bul an: usually in the 3Okm!hr 10
SOkm Ihr I1111C. Winds exceed JOli:m/hr :!lYA., of Ihe lime at Kumakuk Be-.:h, 14 C at Shinlle
POInt. ](1'\ al Bun\"l"'. 8 . al Whitehor<;C, 4% at Aishihik and less than 2'\ of the time at
othealll,ons Ihal have wintl recortl. (F illures 7,21-7, ~4)

Frequency of specified duration lel1ilhs (hI'S) wuhlR dermed conditions of wintl
~peed (km hrl for KleCled Italions are displayed in hbks 7.3 10 7.17. Condition 01 rep­
resent> Wind speed In Ihe zero to 15kmlhr range; condItion O~ Wind speed ran&ini from
16 to :9Irm/hr and .;ondilion OJ wind speed I"'aler than 29kmlhr. Duraiion ranges are
fOf inle",al. of I to 6 hl"i up 10 73 hn ur mure and the longc~t duration i' ~pecified for each
condItion of WInd SPlled The last column &ives the 'jl; f~uen0' of lhe hoorly wind in ...ch
<;ondition.

As an example, for AWuIuk crable 7.3) over the period of "'curtl in January.
there were 168 o",as;ons or events when winds in the lero 10 15kmlhr interval lasled I to
6 hn. ror 41 evenlS such Wind wnd'llOm prevailed for 73 or mOfe conSl'culive hOllrs with
the 10nllC'l duration in the record beinl 717 hn, rhe extreme hourly wind (mul/T1um In

condition OJ) Wll5 80km!hr HOIlrly wLllds were in condition 01 cattlory 88% of the time
these winds arc below the WIoCS cut-in-<ipeed so storajll faciiitics wOllld be needed about
88" of Ihe lime. St0"'l" needs Lasled 717 hn on at least one occa.sion. HOIJrly wind, were
in eond'tiun OJ only 6'10 of Ihe time in the WEcS rated speed l"IIIJIe which md'cales
poor wind power polential at Aishihik

rhe characteristic", of W[CS .enerally suuest thai they operate besl whne
wIIlch ale leldom bdow 15km/hr {to mlnimile "0"'1" capa<;,ly)lIld most frequently in the
JO to SOkmlhr class day-to--day (to maximil~ power oulput). An... with dCSlruClin w,nds
may 1I0t be suitable for WECS installations.

Yo md recortls 10 date luue.l thaI the art'a with the hlt:hC"lt wind enerlY polenlial
III Yukon J$ m the Arctic Slope climatic region, but thIS hlrely applies also to the Northern
MOIJnlalRS reliOn. Thcse lanes have th~ir hijhesl mun wlRds In the ~old monlh< and the
wIlld speed uceeds 15lrmlhr (cul...ff sp..e(1) 50':' Or marc of the lime. A mo~ detailed
<tudy is recommended IS the wind uceeds JOkm!hr (base of rated spoetl TlInMe) only IS 10
lin of the ume. ~ole lR Table 7.1 lhal lhe standard deviations for mCll11 monthly ,peed,
art' Quile IaI"lC indi.... tml Ileal ~ariabilily in wind speed from year-to-year. Some fOnD uf
bacl:...p or auxiliary poWff SlJI'Ply wouk! mo:sl likely be tCQuiretl, enn where polenllalts
htih, becauloC of the vanablluy rrum year-Io-year, The Upper Yukon-SnkLllc bibin relion
may have some northwe,l-wuthca,t valleys Ihal hav~ SIgnificant wind enert)' potenlial. for
example, the Bear Creelr and Kathleen RIver Valley•. A1lhough mean monthly wIIld spew.
and the prevalence of c:alm JlC'riods .ugat lOw wind enetJY potenlial in the Cenlral Yulron
basin climatic repan, there may be suitable local sites al higher eleVlltions. It shoukl be
nOled, however, thaI in lhe bUill chmallc rell,ioll>, there are prolo""",, periods of calm
duriltllhe hiah enel);)' requll'ement monlhs

Iu mentioned in Rctions S.2 and 7,2 I IOPOlRphy can have a profound mflucnce
on wllld palt~l1U, Th~ wind can vary in bolh speed and direction over shurt horizonlal and
wruo;al dl>lanccs so marainal en~I"IY potential at a Irnown Slie Jt1.lIy be changed to acceplabk
potenlial by proper wind prospectinl (lCarchlltl for a SIte with the mosl suilable wind
rellme) Jan! et ell (1982) describe vanOII' leehniques in sile Klection, indudinl sile
moo,fiC&llOn 10 maxunize wind flow.
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TABLE 7,2

EJrlH"'led Ann....1Maximum Hourly Wind Spttd< (kmfhl for V.riou~ Relllrn Period!;

IU."TIJ-." Pf:RIOD (YRs.)
STATIOS , .. " " " " "

"iohihik ~ " ,m ,~

(1933-1965)

Bu...-..h " "' " "" '" '"(1967-191U)

1h..1On " '" " " "(1%0-1975)

\loy" A " « % .. ..
(l963-1'ilU),.., " " " n
(l9S3·196S)

l.ohn A " " .. " n "(l9S3·1974)

WOI1On Loko" '" " " n " " ~

(l9S3·198J)

Wlut.ho". A " n " " ~ .. '"(l9S3·1983)

TABLE 7.J

Frequency "f SpccifJe<l Du,."ti"n LenSch!. within Ikfinnl Conditio"" of \\ ind SpcooNI

.,.,00-_.. I ..._... i ""0" ,- '-....._........................... ._- --".c.•• ." .. ~ •.. ." •,. .. •"" .., ,,' " .. .. .. .. .. ..., ., .. ,
•• '" • " ,

"~ " .. .. " .. - ". •• , ....
-" " .. '" " , " • -•• • •• ..... • , • .. •.... , - " , - ..- .. , - ..

•• • -... .- " ". ,, .. ,..... .. .. , • • - ..
" ~ ,

" •......... ". .. •• - ,-....,.... " • "< , - " "• "
-"~ •.., • .. ",....,_. • - - .,..' - " • .. .,., - , •~ ~
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as
8.0 TE\lPERATURE

TempeJ1lturc dala for some 31stallons In YUk"m for wh.i~h. Ihe JO·)'ur nomuls
(1951-19/l0) arc publisltell were II5Cd in the analysis of nmperuun InformatIOn In addition.
the charts of Icmpenlurc field. used the 30-year normal dau from 25 SUllons lI\ the
Mad"enZle Valley and nOl1hem British Columbia Further, hmile.J data for si~ other Jtllions
In Yukon (wh.ich are now dosed or have limited infonnation) II wellu l~ ilallUns In

e~lem Alaika and the panh3ndle wero utilized to c<.>mple\e the .I\llIYKI nur Yukon
borders. Some adjustments for lhe .ffe<:t. of ele\llllion were made and tile analysed mean
temperature Charts lIave been drawn to senerally depIct these effeds

8.1 EkYation-Latitudc-Slope and Aspect EffcclS on Tem~llIrc

One need not be an nrcr! 011 dunale to reali>e lllal tempentUR ,enel3Uy
decrca.es WIth elevatIon. In Yukon ""OW usually remains Ihe )ur-round lbo~ the 1000­
HOOm level B) late AUl\bl it cln fall e~rywhe",,> bUI onl) bib to mdl lbo~ tile ISOOm
le~l. The massive Inow and ice: fields in Ille St. Sial; MounlaiM rqion an perman~nl lbon
Ille 2400m level Allllouall July is the warmest month with mean Icmpttature, nur 16·C
at lntenor VaUe) ~lllion,. 1\ tile 3000m lnd In the Itt Fteld IU.~ the mun umperalure
is slill belo .... freum.,

I'he rale of ehanle of temperature is mu~h srcaler in the verti~-al Illan in the
hori~onlll. On the I~rale the temperature dccreun O,SSoC 10 O,SoC per 100m increase in
elevation over ~uthem Yukon from April 10 OcIOber and o~r nonllern Yukon from May
10 Seplember tnclustve. For c;omparuon. Ihe lemperature <:.an cllanle a mere 5 10 10°C in
hundreds of kilometre, hOrUonll11y Th~ vet1lQI temperalure clulllie. Ille lal'S" rale, chanle.
as ne .... air masses are ad~eled into Yukon There iSI diurnal variation in dire~t response to
solar hutinl md radiolllO",,1 coollnl... weU Is I loCllOnll cycle, Sample lapse raIn 1\
selecled upper lit .Ialions Ire Jiven in Tlble S.I.

The llroe ratn above the 8S-kPa le ....1 uoually represent condilion; in the free
atmosrhe're (~onditiol\> I dioLon<:e IWI) from Ille around Illal are free from liurface friction
effects). The le~1 at .... h'eh "fr« ItmCKphell''' condlllons pr..... il depend. on a number of
faClots bul il is uliUally I few hundred mctreli 10 I kilomelre remo~d from Ihe .urbtt. It is
aboUI a kilometre 10 ISOOm ASL over '*lltlellolW but aboul 7km A5L over Mt, I..opn. The
lapse rate belw""n 7o-tPa and So-tPa o~r Whilehorse varie, from 06Q°C/IOOm in January
to O.66°C 100m in October (lable 8 I). The«e Ire liimllar to lapse rates Over othet moun­
lalllOUS rqions. At such lcvds e~n tllOl.llh the a~tualtcmJleratureivary considerably from
seuon to seuon Ille vltialton in lal'S" rale b .mall, [ley and hndlay (1977) sampled mu.i:'
mum and minimum summer temperalUre on lieverallocal tnn..cls III Yukon and found a
consislenl decn:aoe of mean daily rru.xunum temJl1:rature ....ltll tlevalion ofO.80°CIlOOm
The man minimum temperature ..,nerally dc<;~a_ wllh e!evallOn but not .. comUlently
.. the maAltllurn lempttatUn:, Extrapolation of the maXimum temperature in summer U~lnI
Ihe 0 .SO·CIIOOm lal'S" rate .hould Jive qUIte accurate re'ults

Air which is lifted expandli and cools; desandml air iii compreiStd ....hu;h tltals
the alt par"cl, Such healinl lIelps to create a WIfm-t.101''' ~one on the lilde of a hID or moun·
tain where Ille minimum lemperature can be ltighet Ihn in the valley boltom or some
d"tan~e further up the lilopc, Panly for this rasan a c;onvcx (wDow dome share) area Of I
ben"h part way up Ille ~lope with &OO<l air drainllC on Ille down,Jope \ide has the hi,gh«t
mlOlmum t.mpetatute locall) and a lonll"" frost free period by a number of days. OI;on..s
in tempenture from place to plll~e arc Ie.. marked ovtr relativdy flat land or in I broad
valley than m a narrow d""p valley.

Air lO a valley a few hundred metre, from the outface on a moun lain slope but at
lhe liiltTle elevallon iii usuaUy considered to be in the free almCKphe~ 1"1>< mean ltmpelllture
of the air ned 10 the iilope in summer is ..nenU) tti&her than in the free atmO'lpllere at the
same elevulon In winter, (nounlain .k>pe air i. uroally colder than thaI in the adjacenl f~e
atm01pllert. Thts ...... found to be tile case in tile Austrian Alps by Stelnhau",r (1967),
On the otller hand I compamon III summer of the free air lemperature ovcr Whilellorse
WIth lhe lilopc tempcratum on Ihe conllnental "de of the 51 Elias Mountain. at III. sam.
elcvation found that the slope temperaturn were Ihe lowest. It i, belie""d thaI this i, due to
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Ihe p~",:c of Ihe permanenl snow and I~e field! (Webber, 1974). However. on Ihe marine
lOde Ihe Ire<: alr.. lope lemperalure "'Jime "'as sImilar 10 1","1 in Ihe A1p~. AnOlher imporlanl
factor In Yukon is Ihal Ihe July lemperaturcs on Ihe marine side we.e generaUy lower Ihan
lh(l)C at Ihe same elenlion on the conlinental 5Jdc Webber (I974) prepned profiles of
eonlmental 'ersu~ marine .Iope lemperalUre "lmlates for each monlh for Kluane I'at,onal

"',,'
Slemhauser (I % 7) found t","1 Ihe mean January lemperature was I·e lo"..er lhan

in Ihe free almO'l'here II the 2S00 10 JOOOm le'el Ind SoC lower al cleva lions of 500 10
1500m, In July, Ihe surfatt .Iope lemperalure was only slighlly wanner lhan in Ihe free Ilr
in the ~SOO 10 3000rn 'IIIJC and Joe higher at ele'llIom of SOO 10 ISOOm ConditIOns on
Ihe continentll side of the ice fickh in Yukon are iI'Omewhat unIQue,

An eXlmple of Ihe variation of mean and Ulreme tem!M'raures ""lIh elenlion
belwetn Anvil U158m) Ind Faro (694mJ as wen as Floa 1814m) and Mayo (5Mm) Irt
depicted in Fiaure II,S. I'ole Ihat in Jlnuary the temperalUre mereait. with elevation
nm.is also the ease In Figures S,HI,a (or levels below 7o-lPl for III stations in January
and for almost all months at hlah l""el1. parlieu.larl) lbove 2HtPl SInce this trend oppose.
normll conditions, Ih... ca.... of I'QIitive lapse nile an: called lemperature inversions
which ...·m be dii>Cussc:d in more delail In Ihe (ollowinI "clion In July II is COIIililenlly
warmer at Faro compared 10 Annl, thit pattern holds from mid·Man;h to mid·October,
The pauern ili n:vcrsc:d due to lhe WLOlor in-enion wltich is common In I>c~mbcr. January
Ind February. Thil; inVl'NOn is quile at,ong in both arcas depieled In figute 8,5. in fael
HIS common e,·erywlter. in a Yukon wITtier. Th. variability of Ih.lal'K rate of minimum
lemperatUre tho.... in the July CU",," for Usa·Mayo in Figure 8.S when: lhe mun and
exlreme minima are JtiI-Iter II hba. - Ihe hi,her SUlion. TIlio dirr.n:noc, however, may be
due to Ihe dlrfel\'noc in the len,th of lhe re.pecli'e lemperalul\' I\'cords ralher lllan duc
10 lhe IcmrenIU.....I."'tion relalionship,

AIr lemperalun: i~ affulCd greally by radiall." transfcn at lhe: surface; hUlin, or
coohn, dul\'asu ",lh dislance from Ihe surface so d,ur.....l "arialion~ al\' much ,realer al
around I.,d Ih~n in the fr.e atmosphere d.pendlT\l on the amount of mixlnil that O\;~urs,

Similarly Ihe lemperatun: ranltl' belween maximum and minimum become prOlTeSSlvely
~all.r wllb cJe'~lI()n, I'ole in particular lhe nMrowlT\l dIfference bel,,"'een the .xlrcme
maximum and exln:me minunulD bel...'etn Faro Ind Anvil in JanuaT)' (Figure 8.51· Th~

inve..ion nol only cr.alts the poiIli.., lapse rat•. 11 Ilso Inltibil~ mixin, in the ""rli....1 SO
lempcr4ture al a gi'Cn lnel tend. 10 penist, In iWIlmer wilen lhe ,ir is unslable and ooove'c'
tion is 'common. Ihe 5pre~ belween mUlInum and mInimum wllh hct&ht I!> not veT)' oi&nlfi­
eanl as se.n in the July cu",," in "iau" 8.S

Aopc<:l (the d...~liun the llope faces) conlrols the time Ind 1I0pe controls the
Inlenwly of incidenl r~"'ll<In; I'tcnce:, bolh affect maximulD lemperature. M m.nlioned in
seclion 5 I. sIopa faCIn,l Cllt will ~Iart 10 heal ooon a(l.r sun",,", n:"cll, RlIX1ItIum ooon
,fler noon and then S1-l'1 coo!tl!&. On the olhcr hand, west-fae,n, dopes WIll be lIIaded mucb
of Ihe momlT\l ~nd nOI experience a maximum until ntar SUl!SJCI, Th,Jcycle..-ill differ in lime
when the .un is up conlinuomly bUI the pnnctple io the same. Auhl!ky (1968) .tudied
diffen:n~et bet.....n norlhwest·fa~inK slope. and southeast-facin, slopcs In Ihe Austrian
Alps He round Ihal the greater exp~reof Ihe touth..slem slores 10 solarener,y produ""d
l\iPer minima and monthly m.ans I","n on Ihe northwest slopa. Aithoulll> Ihe mean air
temperalU.e dlffcl\'d lillie al Ihe Iree line tltio IOIIe ..as 200m lo..er on Ihe north ...'esl slope.

After sunllCllh. surface Iotct Ion•.wave radlallOn and cools thelir nut 10 II The
rale of loos is a maximum when Ih. air it. dry and UICS are clear. The mln1ttlum usually
occu.. morely afle' sun...., or IIl11e of muimum net nldialive los.s when Ihe sun IS cun·
linuou,ly abo'e the horizon. Cold air IS heavier lhan Wlrm air at the same prC$Jlln: to n
surface lir on I dope. Ilewmes eoldet Ihan lir in lhe f,ee atmosphere at Ihe same level. il
.inks. The downslope flow can be hind.red or ~loprcd by e"en unall barri... III the surface
la)'er cooled due 10 erre~b of radialion can he only a melre IIti~k. This air tends 10 SCi
tr4pped in conca"" {dish shaped I area. commonly callcd "frost 1Io1lo....s .. ,

The amounl of wLar CnCrIY received in " given reJion decreases wilh increasing
IalilUd. (...clion 5,2.1). This ,enerally resull. in lower mean lempenllUn:S as latitude inc..ase•.
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Monthly mean temperature is ;hown for ,tations at progressively higher latitude in Yukon
in Figure 8.6. A number of effect, are evidenl' Ihe annual mean lemperature decrease, wilh
latilude (also with elevation); wmler increases in length with latitude (period when mean
temperature i; < O°C); lenglh of sUmmer dccreases wilh latilude (period when mean
temperalure > IO'C) excepl note summer, are longer and warmer at Dawson than at
Wbitehorse primarily because Ihe lower elevalion m-er-ride. the latitude effect at Dawson,
Monlhly mean temperature does not con,;,;tenlly decrease wilh latitude, Note Ihat Ihe
winter mean lemperature, for December and January at Shingle Poinl are higher than at
both ])awson and Old Crow. The c"-"'I experience. higher wind. lhan the interior which
brinll wanner air in Ihe inversion down to Ihe .urface. Also some heat is conducted upward
through the ice on Ihe Beaufort Sea to Iin,il radiative heat loss at the surface on the coa.t,
Note Ihe affect of latilude on temperature i. much Ie.. in ,ummer when Ihe .un is up for
10llJ, hours or continuously,

lOlevalion, latilude, ,lope and a,pect affect lemperature in varying degree. bUI
Marcu. (l965) nOled Ihat although local variation, can be large, ,tation, across the SI.
Elia; range from Yakulat 10 Whitehon.e all r..pond 10 cold or wann trend. due 10 the
,ynoptic scale lenerally al the same time,

8.2 Tbe Inversion

A. mentioned in the previoU> ;cclion an inversion i, a po,ilive temperature lapse
rale, a reversal of Ihe normal venical temperature profile. The phenomenon i; primarily
produced by a net radialion loss at Ihe earth'. ,urfaee but can occur al any le,'el in the
almo<phere, 11 can be produced ju.1 a, well by wanninll at the lOP of a given layer. The
advection of wann air over a cold ,urface results in Ihe formation of an inversion a. shown
by the blue curve in Figure 8.1. Thi, Iype is common on the marine coa,t oFlhe St, Elia.­
Coasl Mountains in ,ummer a, well as alonl Ihe north coast.

1';oclurnal inversions occur almost every night when there i, little or nO cloud
cover, bUI are u.ually quile .hallow, particularly in .ummer. The upper temperature profiles
for 1200 GMT, nCar the time of maximum net radiative 10"', in Figure 8.2-8.'1 ;how the
nocturnal inversion is common below 90-kPa. Thi, type of inversion i, usually deslroyed
by solar heating by mid.<Jay, bullhe lime varies with the season and latitude.

AI high laliludes durinll Ihe polar night intense invemon; develop to creale a
Iypical temperature profIle in Ihe continental Arctic (cA) air mass (seclion 12). Figure 8.1
depicl. various fonn~ of the Arctic inverston deseribed in detail by Maxwell (1982), Mo.t of
these inversion, are lOpped by an i>Olhermal (con,tant lemperature) layer, then Ihe tempera­
ture decreuc, nonnally with elevation. The Arclic inversion which is usually in place over
Yukon from late October 10 cady Mar~h i, mainly imported as a characteri.tie of Ihe cA air
mas>. However, il can develop or inlen,ify in deep Yukon valley~ under prolonged periods
of calm wind and dear skies in winler, 'Ille increase in temperature with height in Ihese
inversion. is lenerally most e~treme in January. The mean daily temperalure in January at
Faro i, -2S.5"C as compared to -20.0·C at Anvil, 467m higher in elevalion (Figure 8.5).
Thi, result. in a positive lapse rale of 1.2·C/lOOm, U.ually the inversion i, mo;t inlense
below the ISOOm level Ihen topped by an isolhermallayer aboul lOOOm Ihick above which
the lapse rale relurn, 10 a normal neilalive value. The most dramatic conditions occur when
wanninil weslerly wind. alofl develop ""on aFler a cold spell has been ..Iabli.hed at Ihe
,urface, ror example, valley temperature, of -4010 _50°C can rise through Ihe im'ersion to
-IS·C at the lOOOm level and 10 near O·C at ISOO 10 2000m. It is noted Ihal wanning in
winter over mountainous lerrain ileneraliy occuI'$ firsl aI Ihe higher elevation,. The highland.
and plaleaux can experience mild spell< more frequenlly and for IOllJ,cr periods than deep
valley localion,.

A number of animal< in Yukon have applied thi, climate fcalllre 10 Iheir habital
Mountain .heep and loal reside at elevation. of 1000 10 IS()()m where winler temperatu",.
are the least har.h, Moose are known to migrale to higher elevations during ,"-ere cold
spell,; al>o caribou in Yulon winlel in the highland;, Town planners have only recenlly
started to apply thi, climalological characleristic, Faro was developed on a bench 150m
above the floor of the Pclly Ri.er Valley in order to minimi7e the impact of eXlreme low
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winter tempenllur"", RO¥lo RIver. on the valley floor but SSkm from Faro i< on the a,'erille
4°C .older In ...mter than Faro

In",,~on5 have a n,ajor unraet on air pollutIOn potent..al which will be discuSIt'd
in chapter 13. A. the air i••'.rl .Iabl. in an invenian !aler vertical mixing i. inhibiled.
11m condition in association wilh ltihl wutds contributes 10 poor dispernon of pollulantS.

lnvenions that pll'v;ul In association with mountain wave-lype flow lenerally
damp OUI the wave wilh heiahl, Invel"Slons that top th.-se wavt< onen contain slronl wind
>hear zones and Ul "Veil' CUl'< a rotor Circulation can develop in the troulll leeward of a
mountain ,lope, Both of th_ phenomena can ~Teatc da"P'rous clear ,ur lUrbulence. Wave
douds found almost t\'erywhere in Yul<on contmonly occur in lal." the top of which has
an inveruon type Lap$e rale

83 Mean Temperaturf'"

Mean annual and mean monlhly remp""atur. paltern. arc depicUd in hlUffS 8,7
to II 19. The mean daily temperatures on a monthly basis for selected indIVIdual stallons
are shown m Fi&UIes 8,10 10 8.44. The m.p ofm..n dally tem!'i'nture for the year (Flju",
8,7) show. a Beneral d<:ell'a.., In .veraa;e temperature with latitude except the ele\l;ltion and
accentuated continental nature of dimite in the lower Yukon baSin rcroulb in. s.light warm
pock.t there rel.tive 10 other southern r.&Ions.

The winter chUb for December, Janual)-' and February and even -';ovember and
March all .how the 'IlroOll effect of th. ArCllC in""rsion. Every mOUntaUl climatic relion
experiences poerally Iu&hCT mcan UmperalurC$ than the b.nin., in Pi'rticular the valley
noon. The colder air common to the \I;Illey floon or the Yukon, Pelly. Porcupine, 1'..,1
and Uard River valley. is fully evident The very mild temperatures On the windward
marine dopes of the 5t rtias--Coast Mounlims are dl1«otly aUributable to the relatively
wMOl w.ten of Ihe Gulf of Alcla. The ~'Old .pot. nOled to the w.5t .....ulh~t of Haine.
Junellon are at the vcry hi,gh elevations of Mount Lopn and Mount Hubbard which plotrude
up thro\llh the in,'er'Slon layer to Ihe colder air above.

January i. lener.lly Ihe colde.t month except alOllllhe Arclic slope a~ ,hown at
Komakuk Be.ach and SlunJ!e Pomt (}-IlIUIeS 8.35 and 840) rite, "'reef polaT nlllht this far
nOTlh prc.enb any tempenrll effect from the $Un to counteract the net radiation lou until
Feb",ary TIU> anomaly is not appaTcnt on the monthly charts but ill r<:adily shown on the
monthly .,arhl for Ihe coa~tal ,tations, The Januazy map (FiJure 8,11) llIow. thar tempen·
ture. are SIPIiflcantly "'wer in the valley••nd ,enen.lly at lower elevatio", of the- balOn
climatic reliOn. than o.er the hi,ghLandli of IIIe mountain relions, The IveT", dilTerence of
10 to ISoC "'PTd1e. of latitude is m"mly due to the winter invenion. The eff<:el of latitude
is abo appa,.,nt as the mean temperatum fot January atC 5 to 10°C lower In the far north
than in the south at relati.ely ~mibr elevauons

By I'eb",ary the mean da.ily temperature pattern (Figure 8,9) $110... less range in
lemperatur<: with ele"allon which is mainly due to It<t intense invenion elTec" and ifeater
liDlar insolation nen Ih0u&h there is still a net radlllllOn 10... in February, Thil increase in
!>Olar enelll:Y is re>poruible for the leneral upward shiftinl of itothenn. by about SoC on the
avera,. fTom hnl1M}' values. Also there is Ie.. temrerature contrast across southern Yukon
Il'nectinl the fiCt that IOlu heat ina is more effective at these latitudes. However the cllmallc
basic rqjons are .till appreciably colder than the mounlim repons and mean temperatum
Rill show a l-ianiflCint decTease northward. with latitude.

In March (Figure 8.10) the m~.se in solar enefllY IS reali7ed more qUICkly in
the south than U1 the faT north .. sho.... n by Ihe lenerally wuk tempenture vadient over
the southern half of Yukon The Invernon effect is .Iill very e>ident in Ihe fIO"h particularty
o_er the '1orthetn Mount<tin< <tnd An:tic Slope climatic regions. In the lOuth the nonnal
ncgallve Lapse nte ha. returned as ,ho"n by the i""lhenn pallern over the St, Elias-COaSi
Mounlain. and Upper Yukon-Stikine Bailn chmatic resions.

By nud·Apnl SJlI1tl.l come, to the lOuthernmosl He'" of Yukon (when mean
tempenture >o°C. I'liure 8.6) and generaUy preVllIlsoV\'t all ufthe south hy the end of the
month, However, the monthly mean temperature map (rllure 8.11) .lill ha) allall'u beluw
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flUnna for tile month Cltcept for a tiny lone around Drury Creek. Tlu. anomaly is likely
a ,c",lt of the mort period of record (7 YUf5) It Drury Creek and the adjustment method
uso:d 10 estImate Ute "normar' Apnlrernpe'llll,lreS In lhe nonh are abou.l IO"C hJ&IKr I~
March values while in the south. llle warmin, i$ only S·C TIm reflects the rapId rate of
mC",IS" of sow radiation in spring w!tieh tak.., • lillie Io~ 10 ruth tHiher latitudes,
,,"Ole Ihll lhe only evidenlX of the hngerin, winler in~rsion Ii o'-u the llJcl1.:ardson
MOllntains Wl\Cf<' mean temp",arures 1M 5till hillier I~n tn tile lowillmls

In May spring generany reaches aU disLrids~ yel, ",inter linaef5 III the utreme
northern CQme. of Yukon in lhis monlh. While 1111: manlllly mnn temperature (F"ure
11.12) still shows occasional below-f..,ezlnl SPOIS 0''''' hicher teITlrn III so\llh~.tem "'liOns.
sub-zero mean temperatures are preny well relepted 10 lhe Ma~kenzie<>&ilvieMounlams,
Norlhern Mounlain, and the Arclic Slope climatic regions. The Nsms and nver vaUeys Ire
now .ho ..... in& lhe wannest temperalllres and the mountamous .ellions the cold~l. lhe
no.mal condition,

June, July and Augu;t thermal patterns (fi(Ures 8 13..a.15) arc aU_ery llITIil.a.
July is, on the a_e.a&e, the wanne.t monlh with some interior vallcy mean daily ....lues
exceed uti IS·C and "JI"tually aU elevalions below 4500m In the $Outh and )ooom In lbe
no.th exceedin& 10·C. AUJUst is sli&htly cooler !han July but on Ihe whole warmer lhan
June m lhe low Irca. Ind couler al ltiSher elevatioM.

In Seplember sut>-zero mean daily temperatUf't'S beBin 10 creep down from the
north by the third week This ends the four to five month period (mid·April in the roulh/late
May m the noMh 10 m,d-5eptemberj ..,th mean lempetalurft abo>"e f",uinJ;, The coolin,
Influence il. .tronl enoullh to "'0'01 In lhe mean monthly lemperatures (hgures 8.16) in lhe
northern tip of Yukon and on lhe h'&he. ele.... tio ... of Ihe aplyie. and Norlhern Mounuin.
chmatie "'liOn. The ..anner lempe..lu..... are mexorably forced southward and temperature.
of &KlIer than 5·C Ire confined to the Yukon and Liard Riyer basin. south of 6S"N,

October'. mlp (Filu", 8, 17) sllows I very flalllr.ldienl of mean daily lemp"rature
wh.ich, exec-pt for lhe upper Yukon Valley and the hidtesl lerrain in the St. Elias Mountain.,
has only one ISOtherm wioUldmnJ lhroulh Ihe territory. The entire north half of Yukon lies
between _laC and ·IO"e. II .. in siluations bke thit that lhe placement of the iwlherm.
il. the Ieasl prcaw (5«lton 4 2.2 ). Wmler has ITn_ed (Fia;un: 8.59) in all rcBion, of Yukon
by the b$t week of lhe monlh.

In >';os'ember the Arct" inversion it common (f"Kure 8,(8) wllh the Porc-upme­
Ped Ind Central Yukon Balin "'&lOn expenencmll lower mean lemperature. than the
surroundinl mounlamou> "'Bions. All .roas nc now well below freerin,. The .datively
milder lemperature. in the Arclic Slope region result from the innuence of open water in
the Beaufon Sea ..'hi,h is sli-dttly abo.e (reerln&

~ember (Fillure 8.19) i, nOl U cold al January, but ,enerally the ISOlherm
pallem '" >UTtilar. The Arctic in~rMon b Ilronller becau~ n( cold IJr dramaae mlO lhe
valley bonoms and the increasinl nel rodiation loss.

The mean daily maximum Ind minimum lemperalures for the yur and q .....rterly
are lhown in hlures 8.45 to 8.54. The patterns I<'nerally (ollow th.,. (or mean daily
lemperalure jU.l di",uoscd .imply be<:auJlC the mean daily temperature is Ihe a~,* or lhe
daily maximum and minimum. The annual mean maximum pallern (rllure 8.45) show. I
ralIly pronounl.'l:d combined effe,t of latitude and lopography. The II,. is from 4·C '"
the Whiteho=-AUin area to near -6°C on the nOMh coast. Yoann lOulhern bUllls WIth ~old

plateaux (normal _ertical .tru,mre) chan&e to cold buuu and wllffilCr ele.alion) in lhe
north (mversion innuen~e in the loo&er winler). The InnUiI mean daily minimUm pallern
(lilur. 8.46) is Similar to the daily and maximum panems. The rlllJ'! of mun minimum
i. from -6,0"<; in the lOuth to -15.S·C in the north.

The 'lUlIlerly _alues of mean daily ma>Ulllum and mmimum temperatures are
deplcled ror J~nu~ry, April, July and October, January Ind July &enerall)' represent mid,
season months exeepl on rhe north coast. early l'ebnw'y is more represcntah_e of mid­
wlnler. Apnl and Oclober are lruly winter months in northern Yukon rather lhan the
commonly u>ed "mld~I'I1ItJ" and "'mld.fall" months ulili>:ed in dimuo~. for mld- Ind
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wuthern "'tillldfi, The)' are u>oed here tu ,UJ in ~Q",p;lri>on. tQ Olher regions on the con­
linent The duration of the .elson. "'ill N d'$CUMed furthu in 'lechnn 8,7, I

Ibc January pallorn of lTUXlmUm tcmpU;llurcs (Fill""' 8.47) <Icmoll" ....tcs the
double "fred. - latitude and c!",atiun, From >oulll to nimh. maximum Icmpeunn...
nnae from _15°C 10 _30°C and the winter invl:r,inn creales higher temperatures ,»-n the
plateaux and /uVLlands than in the valleys or low", basms_ l1Ic mun mmunum [cmlN' ....•
IUle pallcm for January (Figure 8.48) .!low. a ,Irona. warm "pool" 0.." the Ogilvie­
Mackenzie Mountains region in contrast to the cold b""nl.

In April both the muimum pallern (Flguff' 8.49) and that for minImum Icmpl'n·
lure (hiu", 11.50) mow that Ihe winur inycrsion has c~lIJcd 10 I nonnal lapse rate In

southern Yulon and the nuTlll is still in lran,,;!ion, an mdu:auun Ih~l srnnl mil elllo1e,
northern latiludes

The st"kmg f~ature of both July maxunllm (hiur" 8.5 I) and mlnlfTlUm (Fl&Ure
11.5 2) l~mPl'rlIlure pattern; I> lhe weak latitudinal eff~a lJc,cause of the Ionl or eonlmuous
hour; of dayli&hl. Values a ~ery oimilar ovn the inlenor with the mam JnI<h"nt In c();I;UI
arn•. For e~amplc, the m n minunllm temperatu", ran" is only 6°C btl",een lhe north
cout and lh" soulhern Yukon boundary: )'et oyer Ihe interior bums from Old Crow 10
l)~w!OOn to WilSOn Lake, the ranae i> )lI.l o""t 1°C.

In Oclober the lahtudmal lemperalu", yariat"'n ",Iurno for bolh Ihe muimllm
(l'igllu 1I.s3) and m!nunum temperalll!1:S lFiluTe 8.54). Temperature. are ~erlainly lower
than in the previous quarter. but the p-ad,ent is .hll quite flat

I're'lutney and duratIon of daily maximllm and minimum temperature w,ll b<!
examined in section II 7,2

8,4 Extr~meTempe",lure

Temperature ulremes for wleded SlaUon. are shown on Ifllphs in fii"r~s 8,20
to 8.44 as w~U u the dally mnn. rna~un..m and mmlrnum temperatures for each month.
All ,tation> lJIo.... aene",Uy lhe...- buIc pallem. the dIfferences beina: due 10 10PQlfllphy.
lalitu,Je, and the proxunl1y or 1arl~ 'uter bod,,,. (section 5.2.2, 5,2.3 and 8 I). The north
coast (KomulIl Beach ..,li StunJle Point) reflects lhe maritime influence wilh somewhal
Io... el eXlreme mUllna In summer and hllher Ulrt:me minima in winter than over the
con1Jnenw interior. For e""mple, the e~treme mlnimllm at Shin~e Point is -S2.2"C in
Februa1}' comP<lT"d to ·s?4'C II Old Crow III January,

LSlIally the cokle,t month is J.nl!al'Y 0"'" the inlerior and l'ebruary on the north
coul bllt at a nllmber of intenor locillon, su.h ... A,miluk. Anvil. Snaa and Tuchitua
(!'iglI~ 8.:::0. 8.21. 839, 8,42), the extreme minimum h~ occu'....d in hbruary. AlthoUf.~

t~e ... armest weather is almost always in July. 1M extreme maximum ili seldom in this;
month;m... l often it OCCllfS in June ind occa,ionally in AlijIust

The extreme maximum for Yukon or 36.I"C u<:~urred It Mayo ...·lIiJe S..., holds
lhe record of -62,8°C. tile extreme minimum for the wllole continent. M~yo'sextreme1m.'
of -62 .Z"C nyal, that for Snag hllt it. e~l",me range of temperature of 98 ,3"C IS the lI"'alesl
In Yukon. Snaa: has recorded an exlreme maximum of 3l.7"C 10 Il~ 'II ran. of94.s"C

The sc,crity of lhe extreme minimum lem!""olure i. nol nearly l'lreat 11 h,.her
ele"ali"ns within lhe ",'mler inyeruon. For e.umrlc. Faro (691ml has recorded -SS.O"C in
only 6 YC4n of record while Anvil (1Is8m) has recorded only 46, IOe o""r I) yean of
record (htlur" 8.5). Note abo that in winler Ille eXlreme maxunum also increases with
elevation, In summer wilen the nonILl.l neph"" Iarv rale rr",,:aib, the extreme, u~uany

decrease WIth elevalion a. mown by the Julycu~ for I'ar-o-Anvil in I'iture 8,5, The nnl.
between mnimum and minim<lm tem!""rarures inc!udinl eXI",mn a:enenilly dc-erea.."
with elevation in winler when the air is suble which inhibits vertical mixinl. The same i,
not always the cue III mrtlmer whe-n con""clion can mix the air thoroughly to abo"" lhe
70-l<.Pa level. Th,s re,JlI<;n or elmunales the ddT.ren.'" in rang~ ...,lh devation 15 the rna ~lmum
Ind minimum lend to decrea,. wtth ekvation close 10 Ihe same rale (July curve-. in riguTe
8.5), It sho<lkl be noted. ho...ever, lrun there is mo", variabilily in the lapse r41C- ofminimum
thllD maxunllm temperat"", tn slimmer (se<;liun 8.1).
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he Gumbel method (section 4.2, t) was used to determine the return periods. of
extreme temperature for Yukon locations given in Table H,~ and H.3. Values <lrt' deri',,'ed
for a number of statiuns that have data records for only 5 to lO years. The user is (.;;}utioned
that e trapolation beyond a length of time in the tables may produce erroneous results.
The analysis of eXlreme maximum temperatures indicates that the most probable highest
extreme in Yukon is. es.timated to be 40.2°( with a return period of 50 years occurring in
the "little d~sert" itt (an:ross Table 8.2), The am lysis of c trC'me minimum temperature
indicates that for a return per'od of 75 years, the most probable extreme minimum for
stations in Tab Ie 8.3 is -68.4°c at Snag.

8.5 Temperature Variability

1 sLations haw a fairly large mean daily Lemp ralun: range Table 8.4) with the
greaLesL range generally in March. The mte of increase in global sobr nldiation (Figure 5,2)
b most dramatic in this period and net radiation at \Vhitehorse becomes pos.itive in about
the th]rd week in hrch. The rapidly increasing solar inpu t on the one hand, and snOW
cover d surfaces still enhancing high nodum.l radi<ttion loss on the other, combine to
maxim [ze the dally temperature range.

The largest valu~s are in the Central Yukon Basin climatic region where the
climate is the most continental, t lerefore experiencing the greatest yariation. For example,
Beaver Creek has a mnge of 19.1 °e <Ifld Snag shows 19.0°(, both in arch. Ross River at
153°C for the year has t e greate tan ual range as well as rela ively high values throughout
the year. It is believed that local cold air drainage and pooling on the floor of the Pelly River
around Ross River <md the dryness of the area cuntribute to the rang~ in all seasons.

There is grcater ariability in im~ of uccurrence of lowe t 'easonal range but it is
most of en in October or November. The locations that generaHy have the lowest range are
at high elevations (Keno Hill, Boundary) or are under a maritime iniluence (Komakuk
Beach, Shingle Point). a1ues usually decrease with elevation as the annua1range drops from
12.1 °c at Mayo (504m) to 9.3°c at El a (814m) to 7 .O°C at Keno Hill (1412m).

The foregoing gives an indication of the variability of temperJ tun: on a given day.
For variation from day-to~ay or longer periods the standard deviJliun sedions 4.2.2. and
6.2 of temperature is the best in{ katuL

The standard deviafon for daily temperature for selected Yukon stations an:
given 'n Table 6.1 and the value over Yu on relative to the rest of Canada are depicted in
Figure 6.4. The deviations in Yukon in January are the greaLesl in the couna)' particuhlrly
in the Central Yukon Basin climatic region. Deviations in January are near 7°C at a number
of locations, 'nduding byo, Ft. Selkirk, Faro, Carcross and Camlacks and some are greater
than this in February. At 1ayo in February the temp rature has ranged from 12.2

Q

C to
-62.2°( - <I range of 74.4°C; the ranJ!,c bctwecn Mayo's e trcme minimum and extreme
maximum i 98.3°C. As mentioned in section 4.2.2, large standard dcviations indicate that
values of a parameter. such as temperature, that are significantly different from the mean can
occur almo t as often as he mean to create" urpri ing/unusual" weather quite frequtmt1y.

In summer, standard deviations in Yukon are similar Lu (hose in other regions in
Canada which indicate lcs' aria ility in this seasun, mainly due to the long or co tinuous
hours of daylight. ote that some of the largest value. (Tahle 6.1 'n summer are on lh
north lope where a change from onshore tu offs lOrC wind, or the reve e can quickly
(;reate a dramatic change in temperature. In cenlral Yukon in July the standard de ialions
are among the lowest 'n the territory, in sharp contrast to win te . This means that sumrnt:r
tempera tures are usually close to normal values.

8.6 Mea n el1lpera ture Change

Temperat wre variations from year-to-year for those stations with a period of
record of 20 years or more wcre graphed. One st. tion, Ca crOss with records back to 1907
was not done bec,lUse of frequent gaps in the record. The annual and ten-year running
mean for the mean, mean maximum and mean ffi'nimum temperatl~res for eleven stations
are shown in Figures 8.55 to 8.65. Ten-year averages were chosen for tl e running means
to smooth out annual variability and to better indicate long-term trends.
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There was a ~encral ... armlnl lrend In North Amcnca nrly in Ihi~ century whi~h

puked in the 1940'. then a ~oohnl Unllilhe early 1910',. Rectnl trends in Yukon lenerally
show a fan in temperalure, in the early 1950's, a brief ''I,~nJlJn. to Ihe late 1950's, a Reneral
coollnll In Ihc early 1910's "'luch continues In mosl areas 1O 1981, For IhOSle stationo "'''h
lOlli-term re<:onh the p"""nt temperatures m ~nen.l. are approachinl bUI have nol yel
reache<! tOOte of Ihe mid·194O's, Whilchonc and Mayo are shll a linle Ie.. Ihan a dellree
rooler .. hde l)awwn, \\<alwn lake and Tellin are I"C tu I.S·C cooler. Hames Junction,
ho""e\'er, is aboul O.S·C warmer Clunatic challie will be dis<oUSS61 in chapler 14.

8,1 Oun.tiun uf Sl'asons and Tempen.ture

8.7 Duruf/Qno!SnJw,,,

The len,lhs of Ihe se~SOns in Yukon differ from Olher relion< in Camlda malrlly
becau>c of laulLide. Ilo,nter is commonly dermed a> the penod .. hen Ihc mnn d'illy
lemperature is bdow frenma (O'C) and $Ummer when Ihe mnn dally temperalure is
abo>'e 10·C. Accordm, 10 lhe§( definnions, lhe 10nieSl §(l'iOn by far IS winter, ranlJila
from 116 days (48,>' ofyurll1 CaKrO!<> to 256 days (70%) al Komakuk !leach (Table 8.5),
The definillon of se.awn ]cnalh based on fixed threshold mean daily lemperalure is rlJlc fOf
companoh_e purposes, bul ,I;" nOI tOtally satisfactory for norlhern laliludes,

The panern. of averalle NllInnina, duraIJon and endUlA of wInter Ire depicted in
('iaures 8.61 10 8.b9. The t.lI.hest onsct dale is at Komakuk Beach (21 SeplemNr) and thc
lateS! at Cucruaa (23 October), One notable fact is lhal the beainninl of "'mle. (figure
8,61) fairly eJll'lodes soulh",ard in northern Yukon (N of 64'r-;) II it IoPreado from Komakuk
beach to Old Crow and Klondik.c in jusl thre<l days. It Ihcn takes aboul a month to enilllf
Care,..,. by 23 October. Accordina to the above derlOition, ""nler la.lo six months," the
sooth from early-mid.()o;lObcr 10 rnid.,L,te-April and alKMJl eiJht and a half months at
Komakuk. Beach.

There is a mudt more uniform I'rOl'eaion northward of the on<et of spnn.
«('igure 8.69), An indiclllOn of Ihe duration of ",Mland fall at selected stall00S in Yukon
can he Clotimated from Figure 8.6 The J"Il'h show. that .prina hePlb ahuut Ihe lime lime
at Whitehorw and Dawson then sr.fls more unIformly northward.

The transition period. of spnna and fall I..t about a month 10 a month and one
Italf (period wlih mean daily temperalu.e between O·C and IO·C). The tradltlonal da",.ifiCJ.­
lion of April and OcIOber Nina Ihe m,d.,..,uon Sprinl and fall mOnths does nol tUlly apply
in Yukon as it does in mid.,L,titude>. Sprina Ind fall months in southern Yul<on Ire uwally
May and Seplember re'rcchvely and each c"'"TII" by about a monlh on Ihe norlh COI..I

The wmmer .nson extends o",r June. July and Augu.t in southern regioll$ but
lasts aboul I month and a half on Ihe Yul<on no.lh ooast, A daylmonth malrix of mean
d~dy lemperalure$ for selecled ~Iatio"" "'.. scanned 10 cotimare the 1c'llIlh of the summer
S1Cuon .....en m Table 8.6,

AJlhouah this PfO<%(iure is nol totally satisfaeIO!)', it does ,i_e a clear indiclilion
of Ihe V;lriability ...,lhIn Yukon. In the Upper Yuk.on·Sllkltle, Cenlral Yukon, and tiard
8..10 dimatic region, a number of ..ney slations have !lImmers with I mean duralion of
103 or 104 dl)'S, yel at Aishihik and Uaona Jllnclion the .ummer seuon IS IlI111ficantly
ShOrter The close pro...m,ty of the Ice Fields 10 Haine. JUnclion is likely II..: primary cause
of thelf short summe•. The ayera.ge lenllth of summer on Ihe north c....1 shown as SO d~y.

al Komakul< Beach IS reasonable compared 10 lhe lenlth of .. ,nter In Table 8.5 It should be
nOled, ho",ever, lhal at Komakuk quitc frequenl spells wilh mean (laily temperature leJli lhan
10'C Ire experienced in .womcr

8.1.2 Duro/ion of Trmp<rolu,r

The fRqtle'ncy of specified duration n.".. for spedr",d conditions of daily
maximum tempen.ture .. wdl IS spenfied daily minimUm tempenlum by monlhs for
sel«:led stalions an Ii_en in Tlbl4 89 to 8.39, Column. I to 4 in both tabla give Ihe
number of <><:currences in duration ranaes I to 3 days, 4 10 1 days, 8 10 14 days, Ind 1J"I'1iler
than or equal to IS days, Column 5 live, Ih lona"st duration of Ihe temperature within lhe
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specified condition. ro. example. II ALl/utili.. (T~ble 8.9) in March for maximum l~mpen·

lure o;onditi"n 14 (Daily maximum temperature In the 1 to SoC flnlle) there were S3
occurrences of I to 3 da}'> duration, 11 occurrences of 4 to 7 d~ys, and 3 U<:CU=nces of 8
to 14 da)'. duratIOn Ibe Ion"", dunllon of days wuh muimum temperature wilhin (~

cornhtion I to 5°C being 10 days.

Allllouch the rll'S1 table in eacb.cl i. for daily maxImum temperatur•. tile "ro"","
of th. numbe.... ill (hi> tabk .110"1' lhe gcncraltcmpcratun trend throU&houl lhe year. The
··.prUlr of Ih. numbcn sllow Ihe monthly v:o.r;ahlhty of tempenture (c.l_ at Ahluhlk.
bnulr)' maximum temperature, vary within condilion. 5 to I S Or -44'C 10 T IO·C - a
54·C rallJlC - wlule July ma:<ima _ary only from 6°C to 30'C a 24'(' ••",d.

The ••"ond table in each !;et (Tables 8 9 to R.39) i"C' lhe f requo:nq of ~~cir.ed
dilly minimum temperam", condition~ within specified dur~tion r.n~. The duration
r~nse' ~re the .-lnle '$ for max imum temperatu"". The J1UntJnum lemper"tll"" <.'Ondition, I to ~

a"" for speCific mlmmum temperalu", of ..:;.woe, -30 to _39°C, _~O 10 ·~9·C, ·10 10-19·C and
o to _9°C re.pe~tively. ror example, at Wltitehone Crable 8.39), in hnll3r)' for minlmllm
temperatu"" condition 1« ,",O°C). there ...'."" 47 occur""ne" of I 103 diY'. II O'",Ull"enoe,
of 4 to 7 d.ys. and 2 OCCUITence$ IIf 8 to 14 diY' for a t01a1 nllmber of OCCUll"en~-esof 60
for minimum tem!'eratu"" < ,",O°C The 10njlen dunmon of;ill these occurrcncei was 10
days. Kendrew Ind Kerr 1195S) defined ..ctic days as Ihose with mimmum temperature
< ,",O°C, whieh IS eondulon I In Ihe loo.e tabk$.

87.3 J)uTfJllonu/OJWIInJ 11-'",,," SpeUs

Cold spells.re wmmon In .ny Yukon ...inter. and ....arm .pel\> douceurin .ummer
EsscntiaUy the i>llmc $yn09tie relime cre.te, both o::ondition, and it is described in $eetion
12.J The p.tterns all! IlIu"raled In h'lIll!, I ~.IO .nd 12.11,

The freq<>ency .mI dUl1ltlon for cold ~Us <:an be .stimated from both sets In

Table. 8,9 10839. bllt """'lIs ....ill Val'}' .... ,Ih the ~Tlterion olili7cd, For .xam!'I., U Mayo
(Fig""" 8,26), wh.", Ih. ~at"l nnfe in I.mperuu", for Yukon i••xperien""d, the d~ily

maximllm lem""nt...., in hn....ry did not n.ecd -40°C un I lotal IIf lIS occasions with the
Io".est duration of various t.mperllure conditions ••nJini from 2 to 10 days - Ihe aboolut.
loftIeSt bern. 10 day> ow""n th. ,",S'C to ,",9°C CUndiliOn prevaikd. On the other hand.
in J.nuary the d..ly m'nomllm t.mperal""" wa. equal 10 Or le~l th3Jt ,",O·C on a lolal of 137
0<.:Ca»lIn> of .... hich 3 bst.d IS day. or more and the lonJ"~1 dur.lion w;as 24 days. n.e
p.altem of daily maximum and mlmmUm t.mper.ture o""r Ih. ""riod of Ih. record cold
q>eU It Snaa is depicted in Filii'" 8.66, Th. ,ndual drop In the 10 d.y period prior 10 the
record demonslrate. ho... local cold IU dr.mallC Ind conlUluUl, n.1 radiation loss Iltld.r
calm comlJtions intensifi.~ the cold, NOI. llso th. rapid ri~ in lemperature ...hen the ouW
spell.nd. ",'bjch is quit. common in Yukon.

The l.3.ble for daily maximum I.mperltu", mUSl be used 10 determine frequ.n~"y

Ind duration of wann .pelll, For eXllJtlple, at MiYO m SUmmer It can be lC.n from Table
11,211 that cunditlon 20 (daily maximum t.mp.raIUre > 30·CI occun IJIOre often in July
liS occurrences) yet the 10"lle~t hot ~p.l1 has lIe.n S cays In June oompan:d to 4 in July,
As mentioned in seclion 8.4. July is on Ihe '''''ras.th....'annest month bUI more hoI .pell,
or e~tremes occur in Jun., An inspection of the IIb~ for daily mUttttllm lemperature
readily Sh0wS that winter cold .peUs ~ more frequenl and Iut lu~ IIUn summer hot
sp.lls

11,11 Fro" and F""'ze·Th.... Cycles

Subfreezin. lempentures have Q<;ClIrTe(\ al all Yukon ".tillns in ev.ry monlh
.... ilh the exception of "'al>on Lake in July. The frequency and duration of minimum
temperature COndition S (daily nunimum temperature <DoC) '" Tables 8,9 10 8.39 can
liv. an IndiCition of the frequency and duration of frosl periods," .ny month Twble
11.38 ~o..... no frll'l periodS.1 ""wl>on Ulke in Joly. but 20 <><:curren~-es in June wilh Ihe
lon.cst duralion bein. 4 day~

The I\'.nee. and extremes of frost·fre<: periods at selected station~ 1$ ...v.n In

Table 88 The nnp IS from an ""erase of 93 days ~t Watson Lake 10 only 16 days II
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Sheldon Lak.e. ote the great variability from year-to-year ao;; the extremes at \ atson Lakl.:
vary from 126 days down to 4S - under half of lhe average. Haines Junction e pcricl1ce
one of the shortest frust-free p riods in Yukon wit an average of only 21 day - in at least
one year it did not have a single day free of frost. Cold air drainage from the permanent
ice and snow fields in the t. Elias fountain and pooling of thi air over Haines Junction
is believed to be mainly responsible for the fre(] uent occurrence uf ummer fro t.

As minimum temperature usually decrea<;es with elevation in summer. the fre­
quency of frost should illcrease with elevation. Faro (694m) has an aI/erage frost-free
period of 90 days ..",hilt,; Anvil ( 158m has on the Olver< ge only 46 day fro t-free. There are
e ceptions to this rule as shown by a compari"on between Mayo and H"a - the higher
station has the longest frost-free season. "Ihis only indicates that fadors other than eleva­
tion cr n be more important in the determination of fro t occurrence. Faro 'hich is located
on a bench about l5Um above the floor of the Pelly River Valley has a fros ·free period
averaging 90 days when:as Ross Riyer un the valley floor but 55km upstream is fn~t: of frost
ollly 25 days. These e amples simply oint out that the occurrence of frosl varii;;s gre tly
from place to place. A local "frmt hollow" (section 8.1 ~an exist a short distance from a
location with at slgnificanlly higher frostrfree period.

A number of facto affect the occurrence of summer frost. Some that enhance
its formation are topographical such as a low bowl-shaped (concave) location - a '<frost
hollow"; perrn,lfrost or proximity of g acier!> or snow fields; dear skies at night, a d lmv
relative humidity (dew poinl b Jow freez.ing). Factors that deter frost include proximity
of large \ ater bodies which store ensible heat and cr ate low cloud or fog particularly in
late summer or rall; windy conditions ..",hich spread noct urn.il 'ooHng through a deep layer
rather than having it almost aU realized at the surface as in calm conditions; vegetation
which can restrict cold air drainagl;; on a slope 0 valleys with forested slopes can have higher
minimum temperatures than if the vegetation had been cleared by ell ting or burning. Most
of the foregoing are dicu sed in more detaH by Janz and Storr (1977).

A freeze-thaw cycle is usually defined a!> a change in temperature from -2°e to
+1tI C and Keeble 1971) has iscussed the importance of such cycles in the weathering
proce S • nd breakdown of rocks. The greatest freeze-thaw action should occur when the
daily maximum temperature is above fn:ezing and the n,'nimum below freezing. Such
conditions an~ common at vaHey tat'ons in outhem Yukon in April and October, in May
and Septemner in the nort 1 and in June on the north slope. The .period ' ift toward
summer OIL high elevation. Thi' trend is shown at aro (694m) and Anvil (1 158m) where the
former has lhe most fn:quent cycJes in pril and Octo er while at Anvil the cycle e. tends
into May a d September. At high elevations in the St. Elias-Coasl 10untains region the
greatest activity is likely in June and J lily wilh little action above the 3000m level where the
am bient temperature rarely exceeds freezing.

l'l.9 Degree-D' y Tnd'ce

deg ee-day i defined as a measure of the departure of temperature for a day
from some rdenmce temperature. For example, negative dep<trture from lSoC may be used
for heating requirements for a residenlia1 building and positive departures from IBoC for air
conditioning requirement.

It e basic fonnula for Lhe daily departure is:

Heating degree-day (HDD) == 18 - (maximum minimum)f2

These arc computed for each day and totalled for periods of week, months,
seasons or the year. ormals can be determined as with lemperature. For each additional
heating degree-day more fuel is needed to maintain comfortable indoor temperature,
uch that a day wilh 30 HDD would require three times as much fuel as a day with 10 HDD,

assuming similar meteorological conditions such as wind 'p d and cloudiness. Other re­
ference. temperatures of 10DC, 12"C, and ISoC have been used to estimate energy needs in
factories or warehouses where Jess heat is usually required.
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Other deifee..Ja~ ind,ces routlllely used a",.

(a) (.;rowUJi dea:r«..Jays «(,;00, abo"e a bJw of S·C but many b.ue teml"'r:nurn
can be used).

(~ ThawlJ\I degree..Jays n 00, de~t1u...,sabove O·C).
(c) F",uin, d......e..Jay. (FDO. departur"" below O·c, In "'hiclt tempualUre

departUR. above O·C must be sublnl't.d from the total b<'low f...,ezing).

Mean annWlI totll HOD bJwd on tile ls·e reference tnn~ratur. as well as FDO,
TOO and GOD for seleded Yukon slatiolb a..., listed in Table S,7. The chan1ll' in HOD "mh
btttude over Yukon tS tllu.lIiled In I';gure 8.70 wUh the "alues increaml' from near 7()()()
in the <outh to mO", than ooסס1 on Ute north slope The stations at hiJll\et elnation~

accumulate more HOD ,n summer than .... lley 100000llons, bUI the reve~ i. true tn winler due
10 Ihe In.crs.ion effect<. HJlher temperatures in the upper inveNon reduce the HOD ac­
cumulation .... hi'h influences the annual pauem, The aRa of lower "alue~ '" the 50Uth
eJtlOnds over stations at high.r eleUUOM su.;11 as at Anvil, Hill and Hu.

FOO accumulations are low Or a!l1ent in summer e~cept On the north slope On
an annual basis the ife.lest values art' on the Old Crow Flats (t'i,ure 8.71), bulthow at
medium eleutions over the OIilvie Mountains art' similar. 'n... wtnter inversion effed i.
stron. enough at h1&ll statIOns ....'h as Anvil, Keno Hill and Flsa to ",fluence the .nnua!
pallem.

The annual panems for roo and COO are sunilar (I'igures 8 72 and 8,73), Ihe
maon a.cumulation b<',n, in Summ.r, Of course the ..a.wn of accumulation of 'roo ii lon~r
than for GOD, the incrca'SC in th~oId from O·C to S·l.: reduce. the ac.:umulation of
de,..,.,..Ja~. by aboul one half. The hialtest values are in the valleys ..-hel'\! the wam'est
summer ....uthn occurs and around Ihoon Lake which It.d the IoIll"SI frost·fre. period in
Yukon,

In "-Vicullure. dea:r«..Jays a", uHd in nearly every shlle of plannin, and oper»­
lions. For plant IVOwth. a base temperature of S·C .. Icnnally used. althoulh the base
varies for each pbnt Sf"'CICl and, in fact. vanes throu&hout the life of the planl from 1':'1'
mination to maturit~· Del"'e-<lays are often u>Cd for !lChedulinl planti ... times and In
predH;li ... var\ous plant IfUwth 'l<lICS- By .ccumulallJll Ihem throulhout the ,row,n,
1Ca.'\On. ,t is po:a;ible to fo~cast harvest dates.

Eley and Findla~ (1977) conclude thaI no e~tcnsive arns III Yukon have a
sun..ble climate for submlenoe encul"'''' However. tlley found that narrow bands of cl_
~ or 3 land exist alUD& most m~or rivet'l and .. sitnifkanl art'a with cla5lO 2 ratin, exioli
~nd Walson Lake. 0_ 3 w,lI produce sevcral cool ..ason velletables (no prulo~

tempe .... tuI"C. above ~O·c. an indication of which may be dctennined from the aniliym of
daily maximum lemperatures in Tables ll,~ and 8.39), Thc ...lection of YClCtables indudes
beets'. b~ bQ.n.·, brussel sprouts, ,abb.", "rrots·. caultnower·. kohlrabi, pannip.,
POtatoes·, radishes. rutabllllS. 'l'routin, brottoli. (. denot", frost-$lUceptible !peciel
lIfOwini in microclimaticaUy favourable areas) Class 3 forqc CfOlK ",clude alfalfa, alsike.
clover. bromeiJ'il". red clover. rye...... and sweet clover: ,rains are barlcy and oall: the~
are no 'ultivaled fruits. Cbs> 2 hI> a areater 5election than cI;ass 3. indudi... a. broader
choice of Cool season vellelilbl.. and fon&" crops plul some fruits ....ch as ror",nts. saskatoon
bemes and "rawb<'rri... A"Ort!UlI to Findlay and Treidl (1977) southeastern Yukon has
the 10nlle,1 IVOwin& $Cason of any sub'polar relion.
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TABLE 8.1

'tean Lal~ Rale< ('C 100 n'l for Sel«led Slalion_
!.AI'Ek pH ;tj rORT I 1,~nIK lAnk I'" "1 fOIl;T I . ,(",,) 'HIHHOkSt ~[UiO'i (kPa) "HtIlHnIlSI "n.5OS 1'11\11:

lA."l'AR\ Jll\

s!<-l!S ,]9 _,59 " sfc.8S -,os " I 5 "&5-70 " .. _,24 85.70 ·62 • 7() ·61
7().50 .., -59 ·55 70·50 " " ·62
~,. _,S9 .., ·.56 S.,. -,7$ -.7$ ",.~ .00 -.03 .... ,.~ .~ ·14 ...

AVRil OCTQBtR

sfe-lIS ,,11 -.08 " .fe.aS -I J " ""gPO ·59 ·65 ·42 85·70 -54 " .J',.'" ·.M ·M ,,61 ,.'" ... M "SO-3D '" .M -,59 ~,. ·M ·.12 ".67
,.~ 00 " " ,.'" ... -,\7 "

P.riodl%H970

TABLE 11.2

EXlleCled Annual loxl"'''''' Maximum Teml'l'ntll", for Various Return Period.

RFnI..." I'IoRJOl>S (V> M'B)

STATIO" , , I .. I " • " • SO I 'M

Aishiltil; I 260 27.6 287 , "J ,U ,., "'. 31.1
Anvil 25.7 28.2 ". "'. 3l.4 '"Ilcovel Cf~k ". 31.4 HI '" ".
_M~ '" 21.1 '" '"Il....burn ". 301 ,.. lH
Du",,"'" 26.4 ,0> "'. ,,, 319 n. 328 ,
C=_ '" 114 " .. ..., 37.2 37.9 ".S ""C&ml':u ".. H' JJ.l 88. ".S '" '"D~~ ". H' 12.8 88' ". ". '" ,S> 368
Drury C.ed, ". ,,, 33.5 ".
"" 26.6 "" ". 33.9 '" 35.(. ..,
,- '" H.o 33.7
I un Selkirk ". ,.. 33.1 88. ". ". 35.1 ...
II...... l\lllClion 27.9 ~9.6 ,.. 31.4 31.9 3~.1 3U '"lol"'..... lroairll ".. "'. n.! ,.. 33.5 88. '"Keno Hill D.' ~6.~ 28.2 29.4
Klondike 24..8 26-0 16.9 '",~ n. ". '" '" 2&.6

''""'"'' ,,~ 26.7 ". ".. 30.1 "'. H' 31.2
MIYo ". ,,, m ". '" ", ". ,.. n.
0lcI e",. ", 31.1 m ". .., ". 3H
Owel Lake l....rrlCioe"tDal.

R"'" Iti¥a '" 31.7 '" ", 3S.~ ,..
5""kIoII l.Ue [_rrtc""t Dall
5hir1a1c Poillt ". '" ,,~ 29.7 "., "'. "'. 31.1

'" ", ,,, 8U 32.1 31.6 330 '" '"S..-ifI RJv<. '" 294 ,., '" n. 3~_4 m

''''''' 27.7 ~9.7 31.0 31.7 3n 316 3H 33.8
Tudut... '" 'Oh ". 33.1 33.7 "., "..''''bon Uk. ". '" 3Hl 32.7 33.1 ... 33.9 ".,-- ;;S.4 "'.. 31.7 32.4 32.9 '" 33.6 '"
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TARLE8.J

hpn-ted Armual Extreme Minimum TemfW..turr for Various Relum Period.

a£Tlll.'< rt:llIO\JIS (n....s)

!ir.H 1lJ' • .. I » , » I .. .. I " '00
ALlhdlLl: ·S 1.I ·53-5 ·55.9 ·HJ _582 ·59.0 "J
An.~ 'U .,. .>oJ
Bn.... Creok ·5l1 ·55.6 ·51.5
Boundl!)' ., , -46.2
Bra<bwn ·54J -56J
8u",,"" ·52.J .~. ·56.7 ·58.0 ·58.9
,~ ." ·50J ·5l.4 .5S2 ·561 -571 ·59.1
Carmo<ko ·H.2 -57.5 ·59.7 -61.0 -61.8

~- ·52S .55.0 _57 .• ·S8.8 .S9.' .., -61.8 ·{i2.8
Dn.ryCm:k ·53.5 _56.6

"" -47.3 ·50.9 ·54.J ·56.2 ·5'6,.. ·54.1 .58.'
Ion SeUWk ·57,5 ·59.5 ... -62,5 ." ." ...,
11.1_ Jum:,i<>n ·SO.l ·52.2 ·~.2 ·5SJ -562 ·56.8 ·57,9
JohllJOn. CmMlns -49, I ·5l.J ·53.J ·5-4.5 .53,3
K~1lO Hill -4l4 -48,5
Klondlb -49.1 ·51.2
Klul"" -45.7 -48,1 ·S04
Konulcuk -4S.9 ." 40J ·50.2 -509 ·514 ·523

"~
-55.7 -58J .., -62,4 .,. .., -651 ...,

Old Crow .~, _56.7 -589 .. , ...
Qu..tl..a.b 1.....lTlCientl.latl
R.-Ilioot -58.2 I .. , -6l1
Shtldon Lou InwtrlCitm PaUl
ShJo&Io Pornt -4'.5 , 4O' ·5 l-5 ·52.6 ·53.4 _5-4.0 -5$, I,.. ·57.3 "J -6l1 ... -6$,9 ... -68,4
Swift RrR, -49,' ·52.6 -55.4 -51.0 -582,.... .u -491 -S2.o ·S3.J ·54,2 -54.9 -562
Tuelll,ol ·S4J ·51J .., -61.8 -6l,O
Wlt"",n Lob .S2.9 ·5sa _S111 -591 .. , .., -62.2
Whi,.ho ... ..., -4U .>oJ ·S 1.4 ·51 I ·S2.7 -Sl.lI
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TABLE 8,4

\I"n Daily Rani" of T"mp"ralUte by "onth

ST"Tll"
, , , • • 1 • , , • , , .' , ...,,~.

Adhillik II.S 13,~ 16.4 : lJ2 l;2 .9 n.D ,,. ]2.8 118 114 10.9 108 IV

""" .. '" 12.0 10.9 '" 1],0 US J 1.9 IDS .., .., ••• 109
B<no.C_k IllJ '" 19.1 14.9 13.9 ,,, ,,. 14.2 '" 12.8 109 ., 134
lIounda'Y " .., 90 >0. "

., .., ,. ., " .0 7.2
BlMbW"1l 11.4 13.8 IS,7 U.S 13.6 14.5 14.4 14.4 ". 10,2 110 10.7 1:9
Bu.... ..., 13.6 ". 17.7 '" ]3.] 14S 13.6 13.5 128 lIS 118 L'!.S 13.6
CO«IOSS " 11.0 13.0 1 I.S 12.0 I!J 12.5 13,0 10.9 .3 " •• 109
C.rm>ck. " 12.9 ". '" 14. I IS.2 14.4 14.5 130 ••• " " I.'! 1
U.llon C,.ek ,.. ,.. ll.i ,,. 11.8 13.0 I 1.8 126 10.8 " " " 10,0
o...""n " 9.4

1
14.8 14.1 13.7 14.2 [l.S I !.9 12.9 '.0 ., " 10,9

D"lry (nrck 10,4 12.81 14.7 13.! 14.0 14.6 13.6 14.0 12.7 ••• 10, I 112 ,,.
u. " 7.7 7.7 [l.O 10,4 11.3 [1.6 '03 10.3 " .. " ",.ro " 10." 1133 12.5 12.5 128 126 '" ILl ,.. .. ,. 10.7
Fort S<1b,k 11,0 lU 118.9 ,.. 14.61 15.6 14.7 15.0 13.9 IDA 10,2 '" 13.7
11&10•• JW1cUOn ". Il.! I l6.2 13.0 14.5 15.6 149 IS .S 14.0 11-6 "3 IU 13.7
Johosool ("''''nJI •• 11-5 ' I3.S 12.7 14.2 15,4 14,4 14.6 ILl IU '" " IL6
K."" 11,11 '.0 6.4 : ••• " ,.. .., •• .., ,.. •• ,.

"
,.

Klood,ke IO.S 12.S 12.9 13.3 122 I 'U ". DO 11.7 10,4 10.' ". 12.1
"Iuon. 12.0 IU 14,S '" 12.2 13.1 12.6 12.S 11.I ,. .. 10.S 1t9
K<:rmuuk .., .., '.0 .., "I ., .. ,.

" ., 80 OJ "-.. .., In '" 12.7 IJJ I 14.1 14.0 13.7 11.6 •• ,.10.2 12.1
Old Crow 9.' " ILl ". 11.0 I 12.7 127 '" " " OJ •• IO.S
Qu.. l Lak. 125 13.9 I3.S 12.7 11.8
Itoa Ill.., 12.5 17.2 '" "3 17.0 16.S '" '" 100S 12.7 I' " In ,u
Sh.ldon We ". '" lS.7 14.1
Slunll< Po,nl " " .. " " .. "

., .. " ,.. .. '3
Sn.. 10.5 '" ". IH 14.2 14.S 13.11 '" ,,. 11.0 10.2 10.0 I ' "
Swift Rlvot 10.6 11-9 DJ 121 120 '" 12.11 13.1 10,' " .. ,., IU,... .. "3 ,,. '" ,,, U.S ,,, ,,, ". .3 ,. .. '"TU<:h'tUl. " IS .S 11.1 '" 14l 14,4 14.6 14.11 13.2 10,7 ,. 10.2 ,.,
1111_ W. I '.7 "3 '" lJ.; 112.. 12.S 12.2 12~ IIO~ 111.0

,. ,. 11,1
IInllol>o... •• .. 11.7 107 121 12.11 124: 11.11 9.1 7.S 80 8.2 >03
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TABLE 8.5

Bt1:innin,.Ollflllion, and End'llJ ur wln,e,

Ill....." DATt 11'.(,1:'0 'L'o/.. JollA." OHE k.."O .ilEA.>; OCIlATIO"
ST,o,TIO' OF "L'<1(l OP"M'U Of W,,,-n.1I (0.0. YS)

"'.....",,1< ().;,..... /)
"tft " """,,,oil (k,ubOf J Ap<d ~ ""Ikner Cfftll Scp..mbo. ~ Ap<lI "4 207

_ndo') s.cptember !S May I 21 ti
B....blll1l 0<11>1:>., IB April 19 '"B~....... O<loMI J Aprol 24 !OJ
Carrro.. Octnber n .0.1',,1 11 176
( ."""ok> tX'ober J1 .0.1',,1 I' IS!
D...·..... Oc,obt.6 Aprll!l '"DIU') C"",k O<tobt, 18 April n ,..,.. Oc'OOOf I Apnl 24 ""I'oro OclObt.4 Apri) J7 '"f,m S<lkirk o<.ob.J 9 ApnJ!l ...
lloines J LIJIchon (klobe,14 Ap,d!] ,..
Johnson. (,,,,,iflll Octobtt,18 Ap,d 2J '"Keno Ilill September H Mly6 221
Klondike Sepltml>t.23 M,y 3 222
Kl,,"o' October 16 Ap''' 21 '""omuuk Septembe' 21 lu... 4 ".
Mayo Oet<>b<r 8 "poi117 '"Old Crow September 13 "hy lJ 232
R_Rivcr (),;;looa J April 24 ""SIt,MOD W. October S April 26 ""Sh,"""l'oint S<ptcmbe' n May:Y 249

'''' Oct<>b<.4 April!] '"Swift Rift. O<.obcr l"' April n ",
Tedin OCwbe. 18 "pnl!l '"J l>dll'UI Octobof 14 ApriI!1 '"'....uon Lab Octoba 19 April 16 '"WIut.I>v... Octobe. 18 April IS '"

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



100

TABLE 8.6

!:leal"n;n!. Ou.... rion. and Endin. of Summer

SH.llO:'>

Al$hihllc A
(1943·1946)

D."lOn
(1951·1918)

D......,,, A

(197'9-1980)

,~

(19nI976)

IbulnJunclJon
(1951.1911lJ)

KO<'n&kuk Beach A
(11158-1980)

Mayo II
(1951·]98(1)

Old Cro...
11952-1980.
18ynm_)

ll'._ LAUA
(1951.1980)

Whitebo... A
(1951·1980)

I \IUS DATE .EGI.'o~L"G

Of' 5t:IOIUl

Moy::

May 26

JUlie I

'.. ,
JUM 1

/II.y27

llh) 24

ill£AS 0 ... rt [So
OF SUloOIUf

A"",,, J I

S.ptOlllber 4

A_I 15

Sepltn'lbet 7

Soptem!>cr J

lotl-.A." O\:RATIOS
OF S.:..... [1l to... 1'5)

"
'"

"
'"

'"

'"
'"

TABLE 8.7

"Iean Annual r ..... ,inll, Thawin&. IIeahnl. and GrowinJ Oes~O.Y' for s.,~led SUOIIO...

....... ....,,"" flU..... - ••n~ "..- ...,..... ,~.- - --~- • , " ,-,~~ - _. ......- •• O', • .- .. .. 0 ..-,,, ... ,,, ..,. " ,,- ,~. '" -, 1>1J.1- 0 .. 0
.._.. .... , " '040.'_.. -, ~. '''J , • ;.:l'O< ,~, ." .,.- .) .. .. ·.1

_.
~,- .'" , I, ,IJ

_. ,-.- .. " -" -,- .. 0 0 ...- • ...... ~. -- ~ ,,,,. ~, "-,- 0 .. 0
-~

.. 0 0 ..
"- ~' 'O'U a", • -- .~ ." ~ • •_. , , - -, - -, "'" 'I" -~ ,i), "u .",. -- '1>1 ,,,,"' _.

'..,. , .. "•. , I ,- '" " .. J - .,".,-- •• - .,,,. ,- ", ,~ -, '-'- ,," I - ....- ..., ~ ~ ~, " ,-'- ." - , , .' , ",0<

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



101

TAIILE 1S.8

FrUSI

"I ~A(;U145£00"­
t9JI1lO I ~"'KI "'jj _,Sf.U O~ fttt P[RIOD or RECORD

S>tUKt 1 !>tl'OSG[!iTHR1ft H\I!;1
,rALL)

! !
,,
>,,

S'IATIQ"

8 16 luI II Jul 2S

23 49 lun 26 "" IS
16 SI Jun 19 ,1... 10

S 31 lui 3 "" 4
13 19 Jul 4 Jul 24

29 60 Jun 19 AUl19
9 S9 Jun 2~ .1."121

29 93 Jun 2 Sop 4
29 82 Jun l> "ul J()

14 1>1 JUIl 17 AUl18

II> 47 Jun n AUI I
12 4(> Jun 21 Ani 7
9 SO Jun 2, Ani 12
6 34 Jun ,RIAul 2

14 30 Jul 1 AUI I

~ Sg Jun 191Anl\7
19 74 Jun I> ,",uI ~
I:' 1>7 Jun 9IAnll('
19 91 May,S AUl2S

S 1>4 Jun 13 AUI 17

AiUllllik A
An.~

lit , rT~k
1I burn
8u",,'''''' A

Cue"'..
Carmack,
tlinton l·,~"

"'~""'-,
Domp<t.,
Drury Creek

"">,m
fort SoU",k

Hai"... I"ncl;',n
Johmons ('......in!!
1(...., lIill
"""'no like
Kom.kuk 110..,"

"hyo A
Osil>io Rn".
Old C",... A
Qulel1..>h
KossKiYn

~-~
Shinck POInt A-,
SInk.. Point
s"..if, Rio·..

lnlin A
TuchilUll
'huon 1..>11.0..\
1Il hite""",, A

'lihito""'-
R....<hI.

, "IJun 29
l> SI> Jun 17

13 116 M.y ~
8 <lO lola; ~7

n 1>1 JUtl 11>

30 21 Jul I>
J7 45 lutl 23
bHlun22
8 59 lun 19

" 2l> lul 2

:"I 71 lutl 8
64Slunl1
9 1>3 Jun 14

II 62 lun IS
13 25 Jul I

Jul 31
A"I ll
"'''1,4
A~ '"
A"I j"

Jul 26
,~ ,
.0."1 17

Alii Il>
lut J I

"" 19
Alii :'
A.. 17
A.. l?
lui 27

24M.y30IuI13IuI16A"131Iunl1A"I31Ulun29IuI2S:S
12 \.. ~ 24 luI II lui 16 AUl2S lun 8 "UI24 11> luI II Jul 16 4
'I'lun II lUI SAUl: AUI24 Jun 12 "uI'O 5l> JunJO AUI 232
I> lun lSI Jul S lui 16 AUl2S lui S A"IlS SO luI 2 luI 17 14

14iJun 19 lui IS Jul 16 'UI~ Jun 29 Aul19 .10 Jul 7 Jul 19 II

40 \la~ II Jul IS Jul 11 ~p 29IMal-ll ~ 29 140 Jul 15 Jul 23 7
20 "'.~ :'3 Jun 24 Jul II> Sol' 11>1 M.~ 23 !>ep 2 101 'Jun 24 Jul 2S 30
12 \lal 24 Jun 29 Jul 2O]Sfp S M.y2~ ~op 3100 Jun 29 ,Jul 21 21
{)2'''''~ 12 lUi 14 Jul 19 ~ 1",M.y14 Is.,p 17 12~ Jun211Jul 19 ~1
~ !'hy 23 Jul 3 lui 2J~ul1'JIJun It> A"I~ '.l Jul 3~ ... ~4 51

8 JlllI )7 Jul' Jul 11 ,uln Jul ! AUI:3 II'Jul 1 Jul 23 IS
tl~8JuI3Jul~Aul~JunRA~2S"Jun~SJul~:4

11 M~~ 5 hi IS lui 20 Sot> 15 M>y 5 !><p IS ll: lul IS Jill 10 4
1I ..... ~ 22 JIln '1'''I1~,)ep ~IMa)~~!><p SpOIl ....y2'l ' .. Ill lj()

:1 !'h~ 2l Jul IJ Jul 1'1 Sfp S ltot>l :31"~lS 9l Jill 13 Alii 9 26

.16 J.. 16 Jul I' Jul It> '.... 1'1 J"" It> .0... ,'1 6J JullS Jill 16 0
11 Jun 6 Jul 6 JlIl 16 A.. ll J.. =1 """Il1 'u Jun29 lui II> II>
6 J .... 11 Jul 4 hi :~ ". ... 31 J.. IS IA"I.H "h lui :l Jill :~ 11
8 JUII 9 lui 3 lui n "",)1 J.. 'I ""Ill 12 Jul 3 1111 n III
II JU" ~ Jul IS Jdl 18'~ I Jul l!><p I 61 lui 14 Jul III 3

57 'h) 14 Jul 13 lul 20 Sop II M» ,5 ..." 9 106 Jul II ' ... 1 1'1
6 loby:'{) lui 1 Jul 17~ ... ;U , .. 1'1 A.. n 6J JUIII'l Jill II 28
'I \I.,. 22 Jul I lui 31 ""'P 1 J... 10 ~ I 81 JUll2ll '''' I> JI

II "hy J() Jill IS Jul II> ISop 8 J.. 1I ~ 8 91 Jul IS Jul 16 0
II Jun 9 Jul 14 Jul 16 Alii ~I Jul 3 ." _'I 4~ Jul 10 Jul 16 5

{) JWI ~ JullS lul 1,1""'18 Jul 5 " 18 4J JullS Jill 11 I
2J Jun 1I Jul 12 lui It Sop 1 JUII 8 ""p l 16 JuliO Jill 18 7
~ "lay 29 JulI3 Jul 111 .... 22 >''''y19 '''110 82 JuliO Jul 3120

S JUII 21 Jul IS lui ~ 1'''1 24 lul 1 .0."1124 SI Jul IS Jill :8 I:
Il IWI 21 Jul 15 Jul 161 ""l 29 JlIII JO '''' ~ 59 Jul IS Jul 16 0

lS .....y~tJulI4Julll>~ll\l.oJO""'P3MJ"nnJullI>16
9lllllSJul2'... IOAu,29JlIIIS""I25~JlIII29".. 13~

J91101>0 II '""~S "u,IO Soop 17:1;'oI'}J] ~ IS 126 J... :5 "",10 4S
4(> \t'l IJ Jul 4 Jul JO Sfp ~ \I.y Il \ep 17 1:1> Jul 4 Jul 3D 15
14 Jun 5 Jul l,lul 19;5op 10 Jun 1I j!>ep 10 '1l J"n23 ;J\l1 19 ~S
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187.

9 rREQrITAnON

The primary prl'l'equi>ites for pre~lpiution an! a moiSl~ SOUrCl: and a liftinll
mechanism. The source ,an be far from the area of deposition while the Iiftin& Pl1l<%SS can
be dynamic due to synoptie scale syuemt (mOlt common in Yukon in the fall and early
winter), conve~tl'e proce"",, In summer. Ind o'OJ!"Ipltlc Iifhnl in aU SCa'lOns

Precipilation over mOUMainous terrain ,arics witlt slolN', ..peel, elevation. Often·
l.iIlion, and deill'e of sheller Many of the problems with measurinl and mappinl precipita­
tion in such areas have been dis"us,cd by McKay and Thomas f1971l. SpilloV'Cr On the
leeward side of ridleS can be llinifkanC parllcularly for snowfall; it is a form of redistribu­
tion which is mOSl important in measurement of snowfall as lite wind can carry Ylownakes
many kUometre, before lhey come to "'Sl. most often apinst wme barrier.

Snow measurements can be bia5l:d be"ause snow oourses may be located for
~on'em,nce or economy of ac~ess, to iI'e a good Inde~ of runoff or for Otltl'l' reasons.
Snow eou"" data arc indispensable in slreamnow forccaslinll, bul are inadequate for deter­
mmallon of annual preclpltahon Il.emote storage PUle"aive information on 101al pre~ipita'
lion but none dircelly on snow d"pth and distribution Other concernS with data arc
discussed in chapter 4 Added to the problem of measuument is lhe non· trivial one of
interpretatIOn due to the natural variability of precipitation in mountainous terr-oin and the
Iarae variability from year·to-year

9.l fr«,pilltion RClime

In pre-lOllS sections, particularly related to temperature, the contincntal nature
of Yukon clunate hb been strCSSO:d. -rh~ IS abo the case with pucipit3lion especially over
the lowlands and most interior valleys. The d",tribution of total pncipitation throughOUt
the yel< for otlccted south to north staltoru allow elevation. d~picttd in hguu 9.1 fa).
ihu\u a Pl"onoun"",d Sllmmer ma:umum which is typical of contin~ntal rcPOlb. Tlte later
wlIlter and "llnnl an qUit( dry .... hile th(re i> mon preclpilation in the fall than in winter.

On tM Pa<.1flc COlI>1. Van,;ou..,r 1\'CC1VC$ its least pl\'cipiUtion in summer with a
mmimum in July (Fi$Un: 9.1 (I)). nu. I)p"",", chanclerinic of maritimc climate is abo
eVIdent at Yahut. A1aslca 'ou in Fi$Un 9. I (bl, Yakutat recei¥es the lowest percent",e
of II> annual 10\11 III June and It< maXImum in the fall and carly wUl1~r. Proclpiution
,eneratllli synoptic IoCIle stonns art' Jm):>t frequent alorl,l the panhandle in the faU and
tarly ".mter .. iteR.. the primary hciflc st<mn track shifts soulh to..... rd V.ncou....r III
January (F;'UR 12.]) to contribute 10 it> pattmt shown in Fi&ure 9.1 (al

llie pre<:ipiUtlon rq:imc in Yukon IS nO( typically continentaJ c¥erywhen
Ae<;ordinl to Hare and Thomas (l974), most of Yukon il; in lhe Cordillenn climatic I\'llOn
I'4rlly be..:auoe of the contrastllli natuu of il> climate ....hieh ili nOI simply either contutental
or marltime. The Cordillera is o.:cnainly diverse in it,toJH>ll3Phy and flon. as "'~U .. c1uttate
whieh Is evident from a ,hott journey in any of its RllH"ccions.

In lhe 5I\OW country of $Outheutern BritWt Columbia. a Zone in rhe southern
LordlUera. theR are two pndpitation maxuna - one in summer and a second in winter
Thi> pattern, ali tl pre'ilils over the oontilluOUS mountain p.arks is de.cnbed in detail by
Janz and StO" (1977). Interior mounlain climatic usions of Yukon nhibit similar pattern,

1he lItell variability of precipItation panerns in Yukon is demonstrated by the
dl'ersllY of the plots of monthly percentage of annualtot.t1 precipitation ;n h~R 9.1 (I)
to (e). The pailemi of IUuane Lake and Aishihik art' very similar Wigun 9.1 (h)), yet dIffer
si~nificantly from tho"," 1111:.ine. Junclion and Carcross whel\' two maxima rather than one
are c"dent I he Ltller stations, in the rain shadow of the St. Elias and Coast Mountains,
seem to rely on the fall cyclonic acit¥ity ;n thc Gulf of Ala;ka JUSt as much as the Summer
cOn'~\I0n showers for their moisture; in facl, at Carcron lhe synoptic process $Urns most
Important

The variation from WC'$t to cast across sOllthem Yukon i. shown in hll:uu 9.1 (c).
In lhe PeUy-C~iar Mountam climatic rcSion the precipitation pattern at lhree typical
location" Ca,.,iar, flC, Quiet Lakc and Swift Ri,er (Figure 9.1 (d)) are very simiLtr with
lhe lII"eatest percent.,e of total precipitation falling in wittter and a lower !lCoondary ma~j·
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mum in July "Ol~ th~ marked 5\lmm~r maxunum at TunlSl~n. "","r, in th~' OlJ,ihle­
Macken;tie Mountains climalic region, It (;1$ with tM ralleJn. for other high~ounlry

stationo IcrOlS ~nlral Yukon shown in Fljure 9.1 (ej. All of thew Jlallon. ate above lOOOm
in elevation Ind moat teceive more than 50'1' of their lotal ptecipitalion in solid fonn
(Fiaure 9,1 and 9,3), funplen is the e~ceplion wilh ju.t under 5<Yl. of lIS lolal in wlid
fo=

Annual precipItation amounts onr intenor Yukon ranlt' from Ins than 200mm
dona the north coast to more lllan 700mm o,'er the hillher terntlin on Ihe "'mdward (south­
west) slopes of the Mackenzie-Selwyn Mountains. The e~l",me 5Outhwe.tem rart of the
terntory On the seaward slope of the Sl. Elia> range "'CClve. preciritation amount~ nCat
2000mm.l'.ven greater ","ounIS. up to 4000mm. fall on the A1i....an panhandle

9,2 P<ecipiution-Topoaraphy ~clationship

Some effect> of topography on precipItation "'ere dlSCus.ed in section 5.2.2 md
dreen of mot>lure sources in seCl10n 5.~.3, An indication of some topovaPhic effect, on
-..arious pIecipitation paramclen. can be Pllled from graphs in Figure 9,2 and 9.3 which are
plotted for l1allon. on a 5Outhwe,,-nonheaSI tran..ct and wut~astttanSCdacross southern
Yukon. r.;ote that a few stations he direClly on thc profile line. eSpc'Cl<IlIy on the ""'''."alt
prorlk, an indi"uon o( the stalion k>cauon relalive 10 the prortle line lfi,Iy be pined from
F>&u"'s A and IJ. I"hete ilhutrations are intended to show leneralltendS. 001 precise elc.at ion­
precipitation ",Iauonw~. For eumpl-e, In hiure 9.3 QUJel Lake (/\ of lhe line) and
Swift River (S of the line) are in fact both in lhe Pelly.cass;..r Mounlauu legion which ha. a
northw..l-wuthe.ast onenlalton cro",ing the profile hne aboul mid-way l>etweo:n the loca­
tlons s.hown for Ihese Slallons. As well the line graph!; are for ~ase of displlly - lhe)' do nUl
depiet eorwlitiorui between ,tatloM, OYer the St, [li", Mountain, the major snow Iccumula­
lion zone '" between ISOOm and 3000m wilh solid prutpltatlon the norm lbo~e 3000m.
AI tM hiaher elevation the ~ 50lid of tOla! pr=ipilalion It 100"0

At lower .tation" in particular those in .~Ilen of the Upper Yukon-Stikine and
Centra! Yukon Ba.in c1imaue te&JODl lite annual total preeipltl110n '" It'nerally IesI th~n

300mm (Filure 9~). Klu.ane lake, A..Juhlk, and Cannaekes are ID the rain shadow of the
St. fhas Mount.,ns and the I"'ale.1 Impact is at Kluane ....ke \i<ltihlk '" the highest ID
elevation of the Ihree, this elevation dltTerence appean. to be ~ponSlble for more daY5 wl1h
precipilation, In ~rtlcularm"re day, wilh ,"ow than at its nei.&ltbours, At almost all.tabons
below 800m In de-auon more than SO' of the lotal pre~iPlta1ion f.lls II lam. Note that at
Aishthil< in ""ite of. hWt number of d'n ...-1I1t snow. most of the prcciplUtion fall. II rain
m summer (hgure 9 I (b»),

TOlal preClplt.1I0n lfi Ihe Uard 8a.,n legion is si~nificantly hiaher than in olher
:lOUthern haW, regions~ this ~ not entirely d ... 10 ele'llion. AlID, toUI precIpitatIOn cast of
lhe coruinenral divide. ID Ihe Ft Sunp50n-FI, -';el50n area is /uVtCr than in the Upper
Yukon-1>tLkine and Central YUkon Basin re~ions. In ",uthea,lem Yukon and Iecw~rd of the
Rockie., proximity 10 5)'noptlC storm Ita~h and fa.'oured locations for cydoSene,i, eontri­
bUle SlIJ1lfie;tntly to Ihe lotal preupltation values.

llle leneral incrtaSC In precipilation with eleVlllion is demonstrated by the bar
I"PIts of total preclpitalion in Fi~ure. 9.2 and 9.3, SUlions abo"" 70Q.8oom reoeive much
more pK~ipltatlon than ..lIcy sl~tion., At mOSI higher station, e.ptcially in lhe P"U)"
Cassiar Mountitnl rcpon, sueh as al Qu,el ....h and Swift River, It II not surprising IIIaI
more of the total precipitation is tn soW ttl.n liquid form (Fiaun:: 9.3) in ric... of the
puter percentage of precipitation in the fall and wint~r monlhs. A1lhoulh pruipitalion
..n~rally increases wlIh ele~al>on, the magnilude nf the cha",e varie, si""ficanlly from
place to place,

Eley and Findlay (1977) found that "'llWl1ll1 precipItation patterns 1D Yukon
vaned markedly bel" ...n adjacent nations - ,,,lton. In the 'lim~ locality with .imilar
topoanphy had IarJe differences III seasonal precipllalion accumulation, They found no
consistent dec..... or incre~!IC in precipitation wllh elevalwn among their short'term me_
Itale obae...-ations. A comparison of ..alues at hiUtop ,tonae puges to tho.., at nearby VlIlley
<Utioo, yielded precipitation arad ..nts raD&in1 from ·11.2mmfloom to +128mm '100m
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0111(1 rompamons (nol hIlltop J!.....) Ill'" .~lu.1i from 1510 50mmilOOm. For mappml
purposes they ~hot<: In ..bltnry ••Jue of 20mm!IOOm wruth 101" considered ~asonably

typical. PrecipitatIOn mappml systems !tIll follow the contours of the terrain on a one to
one ba5JS QQ, for wmelocablics be lro.,ly in error

SPQrO$ (1964) reported rainfall increases from I ,5 to I 8 tim•• bclor;een VancouV1:r
and M05'luilo Creek, I Slilion on th. slopes north of the city, Ih. ratio incnlWlI wilh a
Ionaer..<Junnion rainfalJ~. H. aUribur., this in.rule to I prol0llglll' of the hi&h·inlensily
stonns by ofO&l1lphic IIftinl_ Oroaraphic hftln' is mo.t effecti"" 1I enhantinll precipil.l.lion
amounts particularly for slow movinl ;ynophc scal. WSlems such as llluse lllal stln in tbe
Gulf of Al.a5ka and rnainuin conllilenl up.lope wind••100,llIc Coalt for prolon.ed periods.

The ""me ph.nom.ovo Q<XU!'1i wlIh llle 00,", movm, "wid 10Wl" common to
weslern Canada includin. Yukon. Su~h 10Wl are belt known for Ilea")' rainfall over the
foothill. of lhe Rock.ie~ where up;lope ei~ulat,oncontnbutes S'i'\lf,cantly to hl&her pre~1.pi­

lation amount~ lhan on the prairies. It is beheved thll slmtbr SYllfms contnbule li&nificantly
to precipitation tolal< in the tiard Ba'ioin dimatic reSion Ind 1101'\1 the ea~1 10 north $lopes
of main inlerior mountain ra1\le~, Synoptic scale IoWI WIth ....ell developed eenlrel 10 the
~O·kPa level "reate hea")' rainfall .... hieh can be modified by topocr.lphy; an eumple of sueh
a syStem that pve 28.4mm ofrilin to Wh.ileh~On 5 Auau.l, 1974 is shown in Figure 9,4
It .houl<l be noted that althoU&h prevail,", upper ""nds In Yukon Ire ..,nerally ....esterly.
windS from other quadrants in individUJ.! storms conlribute 10 OTOlVlphic pre"ipitation
In fact. mo.t of lhe Jti&hesl precipitation Imounts in Ihe Yukon intenm occur WIth upllope
northerly or easterly winds asso<:ialed ..... ilh synopu" scale sySlems (sechon 12).

1010>1 of the ~r mteool mounlain blrrit:1S of Yukon wch II the OgIlVIe.
Sel.....yn lOll Mackenzie Mounlains are broad, yet conlbt of a complex s'mes of parallel
rln,es /'lither than a un&le hei&/tl of land. Then: is eviden"" that preciptlation in~rease~with
eleva lion on either side of these barriers. but SOme interior secluded valleys or pluuux mlY
show marked d""reaon m total pre,;,pitation.

A delalled study of JlreC1p'l:l!ion data for Mayo-Elsa and Faro-Anvil indicated
thl! ,n these lreas there is In man. in precipitation of approltimately eIght per..,nl for
TOulblyeach 100m inc~ in elention. This result may nol apply ill olher area~ ofYult.on
f.:u/'llpolat,on of prec,pllallOn dala should only be utili'-Cd between adjacent locations WIth
wnlbr Nope...peel. orientation and degr~ of shelter. It is helieved lhat preci!"l1alion in
Yukon ,enerally IrICfeaJa w,th he.-Ill to about the 1500m to 2000m level lhen ,radually
de<;rQSCs Wllh elevallon

AUhaullh total preClpllahon ,cner.lIy increal>C. with elevation. rainfall-inunllly
(how much over I ~pcClfied tWle) does notllw~y. incruiiC with elevation. In fa" at MannO!
Creek. I study of dlla from lhree sites in lhit baiin sho.....ed the opposile relationship (Janz
and StOlT, 1971). II 5howetl I rap,d decrease of inlensity ""ilh ele.ation for shon-period
rainfalh (5, 10, 15,30, and 60 min, and 2 and 6 hr duutions) that he<;omes praeti<:ally
zero chanle for I 12-hour duration and a slight inetease for lhe 24-hour falls. 1'0 .uch
~tudy has be<:n underuken for Yukon but SImilar condLtlon. cuuld apply sin<:e the ClU>e ;,.
believed to be reilled 10 IOPDIJaphy and/or the ralnfall-producll1l mechanlSl1l.

Short-.durllion hiJh-inten ity rainfall i. u"ually cau.ed by CUfIIulonimbllS cloud.
In such cloud most of the preeipllllion It ,cneraled bet"'~n the base Ind about a kilo­
metre or so above the freezina level Ind In smile clouds the maIn llQuree moislure i.entninetl
between the around and lhe cloud blse. 111e d,slance between lhe gruwtd Ind lhe cloud
base as weU as the freu.inll IeYel i' less in mounta1f10<4 lelTain of Ihe Cordillera than oyer the
prairies and easlern Canada ....here the mOit l'evere thunderstorms occur rhundenlorm
o<:cu=n<:e increases but inlensily usually decreli'C$ ... ,lh elenlion

Conve"tive douds are steered by the mUn ... indnow which in lurn is modified
by terrain. It may be 11\;11 the core of a cumulonimbus /'lIin lrea '" here lhe preClpitalion is
mOSt intense i; 'teeretl a""",y from lhe Jti&her eJe..lions on a Siven .Iope to cteale the
decrease in .hort·period rainfaU-intensity noled In the Marmot Creek basm. Janl and Storr
(I 977) di$<:Ulli several aspects of lhe precipitalion-lopogaph~relalionship, many of which
.pply 10 Yukon,
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9.3 Mean P~ipjl'lwn

As mentioned Ul iC~t",n '}.I . mosl of the precipllalion f.Us From Jline to December
with. lower dev.lioll$ t«:e,vinlJ • maximum from swnmu cunveClive cloud s~slems. and
h'&her location> show'n,lwo muuna - one in .ummer and a Keond in tile ran and euly
winter. The latler is mainly d"" 10 synoptic scale synems.

The annw.! and monthly lotal pnc,pitalion patterns O~r Yukon an: deplf,:led in
Hillres '}.S to 9.]?, II .nouJd be 1I00ed tllat Ihe isohyeto are enimatt$ only wilh. nO pn:cise
e~lnpoLillive or interpolative value (Ieellon 4.2.2). The iwhyelS It""".ny ~ow the in­
nuence ur elevation on precipItation 10tall Ii the maxima and mmima.'" ahllJlw w,th the
~neral lOPOluphy For example, Ihe pattern of annual [Ola! precipiu.lion (F;,ure 9 S)
shows lhe !u&hesl value. On Ihe PaCIfic slope Ihen th. nun shadow at Carcross due l<j the
CQ;I.t Mounllliru; and al Kluane Lake due to the 5t loll... Mountains. Precipitllion mcreasn
aPIIl o~cr the Pclly.Qls.>iar Mountains thcn de.:,""oc. m the relati""ly narrow northweSI'
lOuthea.t lone alonli thc Rocky Mountain Tren.:h. the wrd Plain (near WatiiOn Lake). and
,n the rmllna Trench (Ross Ri~er). The maJUm. III the ea~t and north gen.rally coincide
wilh th. Mack.nlle-0lll1~i.block and the Ri.:hINlOn· Brit ..h Mountain ran&<,~ respect,,·.ly.
Th. pre<:lpllatlon..le.. tion relationship is qUJ!e consmeni frum monlh-to-month

April usually hal the lent preCtpilllion wtth larle areal in all ba>in relPons exe.pt
the liard with 1.$11 Ihan IOmm, On the Li2rd pbin. totals arc under 20mm The le... t is on
the north C01S1 ...·nh 1_ than 5mm at Komakut Beach, Muimum values in litis month of
o\'er 40mm an: found o_er the lOulhem Sdwyn Mountains With e'en hilher values in rhe St
Iotia. Mountain r.gion (firUre 9 9 J

July I> ~nenlly the w.tle~t month, particularly al low .1c...tlOn~. and there iu
rlOllIble maximum o""r the Ma~kenzi~Sclwyn Mountains (fi&Ure 9121. Values in the
Jauth ranp:e from I... Ih"" 30rnm around Carcross to more than 90mm in the IOUth.rn
hi&hbnd. of Kluane "ational Park. o""r the MJlck.nzie-Sel..yn-'lt'emc<:k.c Mounlalns, and
o""r a ,,",all isolaled aua near the border wuthw'"5t of D....·lOn. tn tile north ~alue. drop to
near 20mm at Old Crow and on the north COlIS!. Over twice '"" mucll pre':lpit.uion falls in
July •• in April. It is nOled tnat July IS not the w.tte... month allOfTIe hllh country Itallom.
fot example, at Swift Ri••r (fiaUu 840) an.d Tu<hitWl (figure 8,42) there i, a. muoh Or
more pre':lpltation in some ... inter monlhs

There are ..,m. si&niflQnt ohantea in the month·lo-month pallems, For .lUmplc.
In the faU and wutler the amount> over the ~lIy·Cu_iar region are in wme months linter
than over the Ma<krnzic-SClwyn Mount'ln>. !hi. I. due to the proximity of storm tr,,'k,
and cyclo~n.,isralh.r th.an elcnliolt-fflaled (chapt.r 12).

Mean monthly tOlal ~"'l'itation and th. ,rcatctt pre<ipitalion in 24 hoo... for
each month Me dl>l'layed for 25 ~Iations in Figures 8 20 10 8,44 1M contnstina patterns
discuSliCd in »eChon 9,1 an: apin .vident as .hown by Ihe mun monthly tOlah for Snq
(Figurc 83?), a conune-nlallowl,md pattern, and the highland fall-wlllt.r muimum ar Swift
Ki••r (FiaUrc 8,40) Be.".. Cr••k (hgure 822) and Ik>und.ry jfllUu 823) have Ihe
hif;helot monlhly ....Iue. 1lI Yukon. 88.2mm and 89.3mm rc pc<:t,,,,,ly Th. 1o....t value~ of
total prcclp,UUOn 1lI any month are on the Arcli.: ':Obt .. ith only 2.8mm at Komakuk
Beach in M....:h (Fijure 8.34); over rhe interior, the 1oW'"51 is 6.5mm at Carcrus.s in April
(FlfIlU 8.25).

9,4 Extrcme Precipitation

The great••1 2~our prc':ll'ltatiofl amount. generally occur In IUmmer. a.lhown
at Atshihik (Figur. 8,20). bUI thell' ~ notable eu-eption.lik. at C=ro-. (~iIU" 8,451
llJId f(aine~ Junction (I'i,gure 8.331 ..~rc peak "alue. o«:ur in the fall-winter monlh... and It
SWift Ktv.r 1lI the Pell~'-C;w.iar clunali< re&ion, where 24-hour valu.s .... qUlle ....nly
dlltributed ex.:cpt for the gen.rally dry ,pring rcriod of April and May.

Th. n"l"S of JIlInu.al 24-ftour prr"pltallon rlIlI.:uma arc Ii""n i1I Tahle 9.1 o..r
the penod of records, for liqwd pUC'plUllOn, the- IIreatcst 24-ftour valu.s TllII' from the
lowut for any year of 5.1mm at Old Crow to the hllh'"5t nlue of 61.5mm at Boundary
... rule "a1uO) for frozen p,-.,cipiution ranllC fmm a low 24-1tour muimum of 3.lImm at
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A1'>llihik 10 a hi&h 14-hour maximum of 37 ,Omm al Kluane lale The valUh In Ihe table are
,imply lhe lowell and Ihe hq,:hesl annU.J.l In.I.ximum 14-hotJr pn:~lrllalion on re~ord U a
given stahon "'ole Ihat at mOOl slatlOm the crealcsl 24-hour fall ,~ in the liquid form, the
exception. bein& Keno 11111. Klond'ke. Kluane Lake, Old Crow. QUlel Uike and Teslin. half
of which arc U hl&h cle"",I,,,ns

94 I Probable utiI'UJ/a ofExtrcm<: 24-M"r 1'r«lpitalion

A Gum~l analy>is ....... carried oUi on annual maximum 24·hour preCipitation
amounts for rainfall.•1\0 ....fall. and 10lal precipitation The v,lue for each yur of ~cord it
ulilized in such an arW)'SlS whnus only the highesl 'nd the 10weSI are liven," Table 9 I

The mul~ uf lhe analy.;. arc vven in Tables 9.2 to 9.4 and no value.lrc .lto.... n
for relum period. Ion,er Ihan t .... ice the length of the record. Again caution should ~
exe~ In USln, these results. e.peclally '" tho"", imtance, where the prrlod of r«:ord "
short, For a retUrn period of IS yurs, the mOst probable eslimale of peatest N·h""r
rainfall at Boundary i. 73.Omm (cxpe~tcd to occur once in IS yean). the h.i&hc>t of the
Yukon station, examined. For a I S year return I'I'nod. Boundary also has Ihe hl&h~1

estimated value for snowfall and total precipitation ( rabIes 9.3 and 9.4 j.

9.4,2 SlOrm Rainfall

The common synoptic pattern ISIO<;UIed WIth wet weather iii described ,n detail
in ~hapter 12 and the imporlance of larje low «ntre. II Ihe S()..JrPa !evel in precipitation
production wI> dbcuiiSCd in sectIon 9 2. Siobbe (197SjdeKribed the rainstorm of 15·16
July, 1974, wllich ....ashed oul mile> of the AIl>ka lIip1 ....ay and destroyed 'iCveral bridge
aprroaches - the "'or>t .torm In the h,Slory 01 the hlih"""Y. f'nocipitation tatcsof25mm{
6hn ",ere "'corded II Warson Late and lluw Lake. The mOl~LItIUm total fall of over lOOmm
was cstimated to ha.·e occurred o""r the Rockie. IOtIIhu\t of Muncho Lake, The stonn
Centre de""loped 0_ Ihe Pcaco: River re&ion then moved northwestward, intensifying on its
.... ay tOl'ian:! FI. ~ebon a rather uomw.1 lra.:k. He....y thunderslorms preceded the onset
of steiidy nun and cumulonimbus cloud .... as likely embedded in Ihe syolem durinl it> most
act"e st.,.

Bowken (974) described t ....o storms that crealed hu'/)' ralnfaU over the
M4clrenlie Mounlain, and Larce lows al 50-l:Pa were aSSQl;IOltcd WIth both storms. The upper
lows mOl'ed rapidly mland from the Gulf of A1a>la I~ro» l'Outhem Yukon to caPIUfl' their
rcspc~li.e lUrfao,:c centres In the Mackenzie Valley. AlthouPt Ihe maIO "mflU wu on the
ea.t dopes of the Mackenzie Mounlains, SJj[llificant precipitation fell over S(luthel5lern
Yukon Summer nlln.lorm. o<;cur occasionally in norlhern Yukon ao depICted '" Fi&<!rc
9,18

9.5 Pr«illilltlon Variabilit)'

1\5 mentioned to >cction 6.2. the chmate of central Yukon IS e:xtrcmely vari,ble.
This hold. true for preClp,tatlon particularly over central Inlerior valle)·s where the chmate
i. the most continental. For eumple. II Mayo lhe toral rainfall In July has rallP'd from
9.1mm to 107.7mm. The standard deVUltioOi at SOIlle lti&her slltion\ are quite low relative
to valley locations indi.::atina Ie. nriabiliry "'ith incrcasinl elevation

9,5, I S<:GsonaJ and Damlll1 Varlat>Q1I of1'r«lpitalloll TYM

The scuon.al vanablhly 01 total preCipitatIon WIS discus<cd in section 9.1 and is
depicted in l-...,n: 9.1 Its type and frequency are certainly elevation dcpendenl. The
pen:enlap: of precipllalion by type is liven for selected stUions in Table 9.5. Approximately
60'\ of pn:C1pitalion al low w=veb I. in the liquid fonn. The rainfall season iii from mId·
May to eatly OcIOber but it has (lined in all months Ilthough. seldom from JlnU<lT)' to
MOIn:h (al lnllson the form has been freezlOl rain), AI higher elevalions between 50 and
60'\ is in solid form and above 2500rn l]mO.t 100% of pre~ipitation j; in solid form hcepl
for Komakuk Beach Ind Sllinile PolOr on the ArCtic CoaSl, no .tation h.. had &Oowflll 'n
July. Many record none in June, July or AUlust
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D,urnal percentaC" tfeqUCn,)" of liquid and frozen p..,~ipitalion for Oaw>on and
I'.luldl~ Ii illu.traled in Fi~urt> <;I 19 and 9.~0. r"'fled"dy An analy.is of dala for
olher ,lallons plodueed .imilar re<ulls so only Iwo sample dl'play. are mdulkd. huz,n.
prec,pl1:aliun .. not dlOWn .ince at no 1lme: did the frequ"ncy of occurrence at an) hour
nceed 0 ~ and '10'10 of the lime II ..·.. 1." lhan 0, 1%.

Thre. lhinp are readily apparenl from thi...l ofr"ures. firslly. at u.ry ,lation
it mows more lhan I" lee n frequenlly as Jl nln' (Il.uminr.. nOI roo unreuonably. lhal all
lro£en precipilatlon Ii ,no.. and aU liqUId. r~,n for the Ioake of d"""",lonj, >ccondly. Ihe
dIurnal varialion of 51IQW .. much lar,.er than lhal for rain (in faCI Ihere 15 nQ definiti,."
Nnern of frequenq of occurrence for nin), thirdly. mOloI .Ialion. mow a maximum fre·
quency of OCCUJTCnce for snowfall in Ihe mornlll, I><:'l"«n 0400 and 09Q() and a 51I0.... fall
frequency minimum III th. afl.moon betw«n 1400 ",,0.1 1800 The <ignificanc~ of man:
lrequenl occurrence of .now O'er nin i. not \IfC.l In l.mll ot 10tai precipllation beause
fr..11 <now has aboul one tenlh Ihe densil)' of rain

9,6 I)uralion of P=ipllilion

The IrequenCic. of .pe.:if,ed dura lions of precipllation b)' lype for eighl .Ialion.
which roport hourI)' prec1.Pllallon are It,en In Table. 9,610 9.9. As an eumple. al Ai.hihik
durinK the 13 years of precipilation ,"curds, May had I ~~ occu=nc.... of l'lIin: \ 12 of 6
hours or I~. 8 of 7 10 I: houn duration, and 2 of 13 10 18 hours. lh.longe'l duration wa.
I S hours. The.., .. ere ~1Sl> 147 occurrence. of SlIO'" til Ihooe month< of Ma~, 126 of which
were 6 hours or I..,s and lhe lonl..t was 27 hou~ Th.re was also one o<:>.;urrenee of l=~
precipilalion Ih.1\ wa, recorded at one hour

The "curve" made b~ the numben In Ih.m elvel III Ihe table. ,how, lite r;eneral
lrend. IhrQugh Ih. yeal, for th.al parliw!ar preClpilatlOn elemenl, The ··spread·· of lhe
numbers (in Ihe Ycrti~al) 1Ih0Wi the monlhly nriJbilil~ of precipilation duration" while
lhe ",I~li,. value of Ihe number show. Ihe percenla,.e of OC~1.Irrenc.. '" lh.al durauon class.
~or example at \\ bi1choNC (TaNe ,/,'/1 durilll: the 28 yean of predrilation record, for lhe
monl h of Ma~ there ""ere 426 oeca>lun. where il rained lor 6 houn or Ie., 30 oceasionl of
rain IUlln, 7 10 12 hour:.. and so On Tlte lon~'1 rain Ia.lcd 24 hour, In Iho~ ...mC month.
lh.re ....ere ISO OCCurren"". of "\OW of 6 hours or Ie.,;. IS of i 10 12 houf>. The lo/1&e.1
snO'<li.lOrm ~.Ied :6 hours

961 14.'<,", Spell"

The type of .ynoptic saJe .y.t.m thit! usuall~ crcal•• ,"'.t weather l> dcoignaled
as I ypc B in ..CIIon I: 3 and olhen h.a,·e been pre"ou<ly d=ribed in lh. presenl chapler
I he mOIl common we\ ,pcU ......uoed by a Type II paltern lhal pefli>tsfor a prolon,ged period
'" hich i, made up of a ..ric. of precipilalion p.riods ea"h due 10 an indiVIdual In ~ f~mily

of weather ,)·.I.m•. ~or eumple, a major 50-l<Pa Ie,el low o...,r Alaska and Yukon may
h~,e a ",rie. of o!ton·.... a'e trouah. miuate around il> penphery wllh duster; of sho....ers
or preClpllatlll& "loud .y.tem. a""""iIlted with each IrQugh.

A slall>tLcal analysts of .uch a senn of preOp,rallon producinl .ysums .. beyond
Ih. loCOpe of Ihl> "'ork Ho....ver. lh. duration of individual .~.lcms producinJ; liqutd.
fr«zIIl'. or frozen precipilation cao be determin.d from Table. ? 6 10 9.9, ","01. Ih.at
unmunupled rainfall nrely exceed. 48 houn: of the eighl stalions uamtllcd only BUIWash
(fable 9.6) and Walson Lake rrabl. 9.9) ha,e iny In lhi. caugory - 53 Itounand 49 houl"j
re.pecli,ely. PeriodS of freezin, preClpl1ahon are ..nerally 6 houn. or Ie.. w,lh I few luting
up 10 12 hours. bUI Ihere was on. extr.me oc<:urrenl.'C of 22 hours in February II Wal""n
Lake (Tabl. 9.9).

Conllnuous penods of .no,,'faH of lonl durallOn occur more fr.qucnll~ than for
.u Olher Iypes of preClptlatLon Th. Iongtst unlnlerrupled period of Ih. eighl Slilions
occurrod aI Outwa.h (Table 9.6) 13~ houn III hnuary.
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Th~ cvmmon feuu~ of synoptic pattern' a""""iated with dry weather is a ....eD
de"eloped ridle alofl ilaUed o~u Alula. The e~t..mes of Ihis paltern ,Teate the cold n
well as hot srelli dCloCrlbed In $ol:clion 113 as Types C and D,

The frequency of periods in whIch consecuti\'e day, had no preupltalJOn as ,,'ell
a. the Ionaest dunlJon (dry period) for ei&rll stations is linn In lab"'s 9 10 and 9.11
Kesulls are Iisled by month, but it can be seen that individual dry spell, can La.t lon..,r than
a month, one that bepn at "byo In February la.ted 100 day. ITahle 9.10). Ill< lI"eate.t
frequency of dry srelli 10nICr than a week (ranlte 8 10 14 day. and ht&lter) ..,nerally OCcUrs
In lhe M.uch to May period, particularly In Arm, Dry sp"U, that o;;o;ur In summer ~re

aaoci:ated with exlreme maximum temperaturC:S and nry low relative humidity, Sueh •
combUlallvn m June of 1969 eruted one of the mo.t """'re rife season, on record

9.63 Short Duration Rain/all lnle"$lly'

Hl&h rales of rainfall can calUoC uten~ve damage to roads, ,tructures, etc. 1$

mentioned n:lIilrdinll the July 1914 storm lI1<It dna.lated the Alaska Hi&/1way (Kclion
9.4.~). In Yukon such rainfall i> lIenerally due to cumulonimbus cloud and associated hn-\')'
thunderstorm., e~cepl lhal on the marine slop" of the Sl Elias-COa,( Mountains, the oro­
Itf"~phie rather than convecllvep~may cau>c the lift In either cue inslability cloud i,no
doubl in~otved Some a.pc.;t> of the ninbtl ~,"nSl\y..,levallvnrclation>hip were discussed rn
seclion 9.2.

l;.sumales of Iohort-dllflltwn rainfall intensity-dunhOll freq""ncy fot >ariouii
"'turn periods Ill! lI~en for selc"ted stalivnii in Figu",. 9,21 to 9,28, A reaoonable ",cord
Ienllh of record"'l rain Pute d~ta is required for iiuch an analySIS. Limlled data were only
re~,Jily a'ailable for eilht locations in Yukon

brimaled ",Iurn penod mformalion is r«luired in tile de~il:n 01 ....ater lathcrinli
dn.in..e s~tems such IS for Iafllc nat r<.><>fed buildJJ1lS, storm _en, urban parkrnllvts,
cul~er1s. etc" 1'0tol that e>timale. for n::!um periods of ~5, SO. and 100 yursan:, for most
station,. unreliable due 10 the Lack of IOJ\l-!erm dau: they mould be treated with caullon

As an example, al 6unuoh (F\Cl&n:: 9.21) it '" eslim,ated 111<11 a 30·mlllUle r.UlfaU
nte of 8mm/hr will """,,ur once in 2 rev-. (2 )ear return period) while the analY5J> estimatel
I 20mm/hr nte for 30 minules .... Itl probably occur on"" in 100 yean, Due to limited data,
the results for 25. SO. and 100 yean are luspo!~1 and are \.hown in dashed lines An i",pc.;­
lion of lhe 30-mrnute durauon results for Ihe ellth! stalions shv,... lhat for a li~n "'turn
period the hijhesl rate occurs at o.wwn A where lhe chmate Iii very cont",enul in nature
and some of lhe m~t inlellS' Ihunderslorms III Yukon OCeur

9,7 Snowlnil Runoff

Snow depths as ....elln snow rover ad .... n.::e and retrelt o....,r Yukonan:discu~d in
gwerallerms rn .~\lon 6.1 0.)', wilh snow, sea!iOnallnd diunul ~Ul.atioJ1>.and duralion
of frozen p"",,,,itation (snow) have been dm:ussetl pr"....u,ly in chapler 9. The IIUtcst
24-bour total P"'Clpltllion and meanS for winter months JiYC I load indll:alJOn of mean and
utreme snowfall (or tn,J"idual slatioJ1> (Figures 8.20 10844) bpe<;ted annual maximum
14--hour mowfalb fvr ....noul return periods a~ liven in Table 93.

Mean mowfall patterns by months for one mountain location (Iloundary) and
(our lower le~e1.talion. from north to SQulh an: depicted in Fil:u", 9,29. Komakul Bcach
wh>ch re.:eiveii the least iinowfatl of any .tllion has the lonlesl snnw season and a maximum
snowfall in Oclober. Inland. at Old Cro..... mOre snowfall occurs than on the norlh eo.asl
.... llh a fall maximum as well ... ~~-ond.lry maxImum in May. At Dawron and Whiteoonc,
lhe patterns are quite Amilar "Ilh the ma~lmUm movinl into Ihe early wlnler monlll'. In
the Itilth counlry al Boundary 1"'0 maxima arc evident, separated by a low interval ,n
January Ind February,

The Late..... inler to earty--spnlll maXImum Iohows up at Olher mountaIn "'lion
localions such as Keno Hill, Tuchilua and SWIft Ri~er (Fill"'" 9.30). AI ""al$On Lake in the
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liard Ikl>in a ,inglc maximum rcadlc, it, peak in December. The lea,t .nowfall at any
interior ,tation occurs at Kluane Lake, hut it .hows the main maximum in Nov'ember and a
,",eondary peak in April. ""mewhat similar in raltem to the high devation locations. A
",all er diagram for annual ,nowfall versu, elevation for JO Yukon ,tations i. given in F;,:ure
9.31 and a regre'<5ion indicates a rough snowfall gradient of arrwximatdy 16cm.'100m in
elevation

A number of long-<!uration recording precipitation ~auge stalioIlS are in operation
in remote areas of Yukon (Figure 4.2), but the ,",oords were not con.idered .uitable for
>tati,tical analysi. at the time of wriling beca"", of Ihe .tlor!-term and discontinuous nature
of mo..t recotd •. Snow course data are available from ,",Yeral watershed. and climatological
stations as listed in Appendix C and >orne .urvey locations haw been in oretation in exce",
of20 years, the nelwork i. depicted in F;,:ure 4.1.

In order to iliu>tratc the aprroximate ,nowpack gradient wlth elevation (mm,
waler cquivalenl) the lonll-term a"crage lotals on April I are plotted versUS eleYation for the
three drainage ba,i", with the greatest number of long-term reoord•. h mu,t be realized
that the aspect, orientation and degree of >helter varie, ,iplificantly from one ,urvey area to
another sO these graphs indicate only Ileneral trends. In Figure 932, data on April 1 for 14
mow coume, with record. of 10 years or mo,", in Ihe Yukon River basin are ploned apinst
elevation. A regre>s.ion equation was developed which give. a first approximation of 5mm{
100m for the snowpack gradient (water equivalent) wilh elevation. Nole that the snowpack
al Log Cabin ha> unique eharneteri.ties which make it stand apaIl from the rest.

In Ihe Alsek River basin (hgure 933) the long-term averages are over period, of
only S to 9 year•. but the plol indicate, a much larger gradient with elevation (27mm/1OOm)
than in tile Yukon ba>in. Canyon Lake and Bate~ RiVl:r markedly oppo>e the ,eneral trend.
In the liard hasin the data record. are rea""nably balanced and the ,nowpaek gradient
is about 21mm/1 OOm (hgu,", 9.J4)

Although snow radiates energy readily at the surface it has excellent in,ulating
qualities as demonstrated by the igloo "climatic application" Wmter i. nO doubt the most
crili~al >cawn for wildlifc "'TVival and ,now i. comidered to be the most significant dement,
esreeially for land based 'recie,. Formomv (1946) ,tudied the effect, of mow cover and its
impa~t on the ecology ofmarnmal. anJ bird., Many ,mall mammal, depend on the insulaling
qualitie, of the ,"Owpack for winter ~uTVlval. Snow insulating qualities decrease with in­
creasing density >0 changes in mow characteristics are very important. Snow depth, hardness,
a, weH as tem!",rature and wind are imrortant climatic parameters impacting on wildlife.

Stelfox and Tabler {l969J .tudied massi"e ungulate die-Qffs in the mountainous
parks durinll severe winters. Unllulate mobility i. nolicably impaired when snow depth
reachc.. two-third. of the animal', ehe,t height (Telfer and Kcl!;3l1, 1971). The action of the
wind and rain or freezing rain can cause hardeninll of the upper portion of the snowpaek
into a crust. Sunshine, when it creates thawinll temreralure. (fICc~e·thaw cycles, ~ection

8.8) Can CaUs;l a hard cru>t. Snow cru,t can impede uTlllulue mOVl:menl and in some ea>e.
cause leg injury. Grazing animals would naturally prefer no .now cover, and .evernl authors
("elsaH, 1968 and Henshaw, 1968) have concluded that caribou anJ reindeer will not feed
in snow depths ,reater than 50 to 80em or when the demilY exceeds 0.50. 1010,.., detailed
discussion on the wildlife-climate relation>hip in mountainous terrain can be found in the
work by JaO/. and Storr (1917).

Runoff in Yukon OCCUrs mainly during Ihe period May..()ctober. June is generally
the month with the hif;hest runolT. Exceptlons are those basin. with large amounts of lake
storage and tho,", which have glaciers contributing a significant portion of the runoff.
Ilydrograph. at puging ,tations downstream from large lake, generally have one reak
of long-<!uration which occurs later as compared to basin. without lake storage. For example,
the peak at Kluane Rivcr down,tteam from Kluane Lake occurs in August.

More erratic runoff charaeteri,tics occur on the I'dly, Stewart and Liard Rivers
where multiple peaks of shon-<!uration arc common during the high runoffsca;.on. Generally
the annual cycle of runoff reflect, period, of high and 10,,"' p""eipitation combined with
temrerature and storage effects. Hollingshead (l97S) descrihe, ayeralle runoff, flow Yaria­
bi!ity, extreme flow, and lake effed. in Yukon.
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There doe. not ap~ar to be. very dLSllfld >pal~l runoff pan«" In Yukon. Tile
lllillll r"loOn for this i. probably d..., Lo the discontinuous nature of permafrost In lhe
r e,.,.;lory, Runoff distribution certainly retleds the .eMr.l1 precipitation plttern and both
vary slintfl~anll)' with elevation

Mean annual runoff ••lues for tile ~nod of record up to 1981 (Wuer Sum)' of
Canada, 1983) In the 51 Elias Mounl.>.in. Ind Selwyn MaunUin. a~ much hi&her than thow
reflected by pr«ipiulion me",urementi, particularly at valley .laliuM. TJl<, averace lon,­
tenn runoff 1\ the strum ',:"'1UI1 Hation on the While RJ.u is S66mm while on Ihe Kathleen
River. near H3.mes Junction,lhe annual mean is 54Smm Botll statIOns ~Vl: runoff from
the ent ,1oP4 of the 51 J::l.... Mountains. Most pl"cipiullon mcuunn, sliltions inland from
these mounl.l.llllo record le~ than 300mm per annum. Peak runoff from the ...ow and i~

r~lds on Ihe 51 Eliu Mountains can create e"treme Oood rend Ilion. in the White and
Donjek lI.i>el>. On the other hand.•laciers on the Coan MounUlns provide runoff into the
Yukon River and Lo.ke LabeT1e to aid water ~ve" in July and .... u'u,t

Mean annual runoff in the Hyland Rj""r and the Southern MacMillan River il;
613"1"1 and 604mm req>e<;tively Bolh ltre:am flow PUI:t'I are in the high precipitation zone
of the oouthem Selwyn Mountams. in the fat north. runoff values are 233mm at the Firth
and 20610"1 at the Babbqe RIver puae~. Allhe moulh nflhe Old Cruw River the 1011&·lenn
..eraMe runoff i!. 112mm per annum In suulhem Yukon a few statinns In Ihe bumlOuth of
Ahhihik as well as near Ta&Wl have a~ge nlues from 70mm to loomm, In general the
annual rurlOfJ pattern refk<.:ts the same htah and low are.. as .hown in the annual prel;iplla'
tion pattern depicled in fi,un: 9.5,

lbe IUddm rise in water levels In May can natunlly aid break-.up of winter ice
co...:r On the olber hand ioe jammin. is a major cau.. of floodin& problems in Yukon In
the eafly life uf Iobnh Lake dam, artificial control of the .... ater ICVl;l ...... utilized to cre~lc

dOW1l1ill'um In unnatunUy early break·up to len,then the rivcr tnnsporUtion ",ason by I
few we.:k~. Since tbe mid·fifti... this dam has heen a control unit for the Whiteho"" Rapids
hydroeleclOC system, W,nter fluw in thi.o ~ystem can be ;nsufllc..nt to opente the Whitehn""
Rapids plant at maximum capacity. It is therefore necelSlltY to muimize impoundment at
Marsh Lake, but If Itream fluw foreca.tlfll .. ,rudequate the !<Ike may flood >hnreline
properties, a. re.:ent Iy occurred (Jana>wicz. 1984)

Both re,ional Ind Site specific precipitation data are required for proper desi&n of
hydroelecuic development>..... !'«tnl a_nl of Ihe Aishihlk dam hallbown !onIlenn
IOnOw to be 82 of thaI proj«ted (Jancuwic"Z, 1984), Operation of the plant has multed
in Aishihik Lo.ke bem. drawn down to almost its minimum licenlPC<l level TlM: lack of real
data from lbe collection baSUllikely contnbuted to this problem,

9.8 \lean Prccipitaliun Ch....

The ycaHo-year total pr"ipltation amount. and Ihe COfTt'<.pondmg I().year
runnm. mcaos for 11 stalion. are lIlown m Fi.urcs 9.35 10 9.45. The mUn for the period
of record and the standard deviatinn Ife also shown on ea~h f"lJ!Uf'C, It i. eVident th~t a
fairly 1lrtc year'lo-year variability ""il;ts at rtlO>t nUions This nriability is renected In
coeffICients of variation (C.V.) whIch ranlC from a 10... of 12.8% at Aishihik to a hl&h of
41'" al KomaJruk Beach. Three of the stations have C,V:s of less than 15%, and lblft
...ater than 201>.

The ten·year runrtul& means sho... the difficulty m aKertaining any real trend 10
the precipitation pattern, Auhiluk, BllTWIsh Ind ""'atson Lake shu... a decrease in preOpll.ll­
tion. So does Fort Frankhn but I <Itaht recovery in the Illter yean almOSI brings the curve
back to itl ori&inal heilht ltaineo Junction, Johnson's CrQSl,in" Snaa. and KOffillkuJr. Beach
all show significant Increases. particularly in the I'au 20 yean. PreCIpitatIon at ""'hileho~

decreased lli&hlly In the 1950', but ll",overed in the 1960'1 and lIu remained fairly level
10 the last 10 10 IS yean. /.layo·s precipitation also dipped in the 1950's butlIu;nascd even
more in lhe 1960'5 and ",mamed at a hiiher le~cl, Teslin'l has b"n up and do...n blll i.
much the same today II it ...uln the lale 1940's.
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TABU:. 9.1

Ibllge of Annual 24-Uour Precipitation ~ a.xima

I1h
An 'il
Bra'. -r Crrrk
Bound.u'.'
8101 buu}
8url,l,iUh

l alCfU ~

(alii ~k~

rllTllCII(,f Ie
1)i1 \lIT

I)rur~ I ..~l

I I "
1 i)ro

,"n I s.:lkir~

1 )1I

Old r. '...
01.. I L.
I{m.... f(i .. ~r

,
~'.9

Sh;n~ t! PI.I I I 7.6 56.6
-6 Sn:1V .1 51.~ 152

135 will{ II. , 37.6 I ~ -

L5.0 LMlin "h. I .1 33.5 10,
L_. ~ TIJ ..-hjllJil i' 11.3 3-.5 lJO

~.l lO. 9 I W~I""1 I" ~ 41>.4 10.4 46.4 ]3-

/l.b 30.0 9 1 Whilrh""" jiLl '1.1 7.6 30,~ 'II

~7 q Il.~ ~1.3 )'-

TABLE 9.")

E. peeled nnual aximum 24-Hour Rainfall (mm I for Vanou Relurn Periods

ST no. 2 5 10 15 20 L5 30 50 100

Aishihik 17.2 .6.5 32.6 36.1 38.5 40. 41.9 46.2
An... il 17.7 26.6 32.6 35.9 38._ 40.1
Beaver Cree 26.7 36.0 42.4 45.7 48.1
Boundar) 26.1 9.6 6

.
73.0..

Braeburn 15.2 20.4 23.9 25.9
Burwash 22.0 30.6 36.3 39.5 41.7 43.5 44.9
Carcross 1~.6 31.6 40.3 5.2 48.6 51.3 53.4 59.4 67.4
Cannal s J4.3 18.1 20.6 2::'.1 :B.I 23.9 A.5
[)awso lY.6 29.7 36.4 40..... 42.8 4.9 46.5 51.2 :7.
Druey Creek 17.8 24.1 2S.3 30.7
Elf>a 19.1:1 29.1 35.3 38.8 41.3 43.1 44.7
i'am

__ .1
40.5 -2.6

Fort SelkiI 17.5 2 .8 29.6 32.3 34.2 35.7 36.9 0.2
Haines Junction 19.0 32.0 40.6 45.4 48.8 51.~ 53.6 5Y.s
Johmolls CrOf> ing 17.6 ~~.7 26 .• 28.1 29.5 30.- 31.3
reno Hill 19.3 26.1 30.7 33.2

Klundike 15.7 20.0 __ .9 24.5
Kl ane 20.6 ::6.8 30.9 33.2 3 .9
Komakuk 1 .5 26.0 33.6 37.9 40.9 43.2 5.1 50.3
layu 16.9 1"' ~ 26.5 28.6 30.1 31.3 32.2 34.9 3 .4-_./

Old ero I .3 2:...1 27.3 30.2 3"' " 33. 35.1_..
Quiet Lake 17.3 18.4
Ross Rh'er 17.2 22.8 265 28.6 3U.l 31.-
Shin I: Puint .0.1 3UI 39.5 43.9 46.9 49.3 51.2 56.5
Snag 27._ 39.6 47.1:1 52.5 55.7 58.2 60.3 66.0
Swift River 21.2 28.6 33.5 36.2 38.2 39.6 40.8
lcslin 15.7 21.3 25.0 27.1 28.6 29.7 30.6 33.2
'Iuchit a 22.0 2 .8 33.J 35.8 37.6 38.9 40.0
Wal~on ake 20.6 29.1:1 35.9 39.4 41.8 43.7 45.2 49.4
Whilchur.;e 15.0 20.7 24.3 26.S 27.9 29.2 30.2 33.0

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



-197·

TAl:lLE 9.3

EXp«lcd AnnUli \Iaximum 24-Hour Snowfall lem) for Various Return Period.

srATIU' , , I .. I " • I " ~ 50 I 100

.......ihik " 12,1 ". 16.3 172 17.9 18.! :<II

'"'" 12,6 "3 ". "" '" ~1.9

lleawrCreek 12 7 '" "'. n4 ",
,""w, >0. '" '" 39,8
IIr..bum " ,OJ 1l.7 12.2
Bwwo'" 11.8 114 '" 23.1 14,7 25.8 26.1
Carc",,", 11.0 142 16.2 17,'; "3 '" ,.. 20,8 128
C"mad, .., 12.S IS.O 164 17,4 182 18.8
D......n 11,9 '" "'. 2l.! 14,1 25.3 261 28.6 319
Drury Ctuk 16.0 23.0 27,7 "3

'" 1l.8 14.5 164 114 181 18 7 192
,~ 102 "3 187
~Dn StlLrk 10 1 13.4 ". ". 11,1 "3 189 20.4
HOIJICS Junctlon 16,4 "3 '" ns '" 362 17S 41.1

J""I'IIO'" Cro"inl 119 ". 18.7 20.2 213 21.1 127
Ktno tliU 171 '" ". 32.2
KIof>dil<. 187 22.2 24.5 2S9
KlllIno lU 27,4 ". 41.$ 4S1
Komakuk " IU '" 1S.I 16,0 16,1 17,3 189
Mayo 11.6 15.6 'OJ '" "'. 21 ,7 223 24 2 ,..
Old CtOW 1S 7 '" ".. ,.. 33.9 )s.S "..
Qu.1 Lab "'. 22.4
,~ ..... ., 11,7 141 IS4 164 n,
Sh..... 'Ollll .. '" '" "3 17.3 ". ". "'3- "3 "3 '" 23.3 ,.. ,2> ~. 28.7
Swifl Rn<.r ,.. 25.3 '" 313 31.9 "0 ".
rollin ILl 201 247 27.3 "., '" '" 34.8
Tochillll '" 'U lSI "3 ,.. '" 310
W'I..n I..o.k. 161 21 ,7 2H 27.S 28.9 "" 31.0 J3S
Whrl.hone H' 16.8 "'. 22.7 242 1 "3 '" 28,9
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'"
TABLE 9.4

Expecll"d Allllllall>iuimum 24-lIour Totall'n-ci"itatioll (m"'J for Various R~tum P~riod,

'" 42.9 «'
342 ,,. 36.8 40.1
,1.7 ~, 56,4 61.3
29.3 30.3 31.0

'"48.]

280
34.6
27.3

323
38,7

301
lH
52.6
;'9,6

43.5
26.2
31.9
25,8

.6.2
29.4

''"24.8

'"B.I
27.1
23.2

10.3
20.5
224
17.5
220
18.]

199
19.3

Drury Creek
El..

'.ro
Fon S.lltilk
lI.mc> Junction
Johnsons C,o.>inj;
K<no IhO
Klundike

STAlIO~
, I , .. I " • I " • '" 100

Ai1hihik 18.0 27.2 33.2 I 36.6 39.0 ~. 4!.3 46.5
Anvil 18.3 Z7.0 32.7 36.0 38.3 ~,

Boner C",ok 26.7 '" 42 I 45.6 48.0
Iloundl!} 35.3 56.9 ? I I 792
Braebum IS .6 .!U.l 23 I 24,8
Dutwlsh 22.7 "" 362 39,2 41.3 42,9 44.2

Carero.. 18.6 ". ~, '" 48.6 512 S3.3 59.3 67.3
C.nnlc« 14.6 18.2 20,S 21.8 22,8 23.5 24 1
Dow",n 204 30.4 "" 40,7 43.4 4H 4'.0 51.6 57.1,

KJuan. 23.9 33.0 39.0 42.4 « .•
Komaku. 16.5 27.5 34.7 .~89 417 43.9 45.8 50.8
Mayo l7.S 23.0 '"

,,. "'., 31.1 32.0 34 ~ 37.8
Old Crow 19.5 23.2 ,,. :"6.9 27.9 28.6 :"9,~

QU;,,1 Lake "" 22.4
lI.u.. II.i.., J8.1 23.1 26.4 28.3 ~9.6 ""ShiRJle POUlI 209 32.2 39.7 43.9 ".• 49.2 '" S6.2

'" "., 39.3 '" 50.4 532 55.3 57l 62.0
Swill Riv.. 23.5 31.4 '" 39.S 41.6 43.1 «'
Teslin 17.5 23.2 270 292 30.6 31.8 32.7 35.3
Tuchil"" m '" us 35,8 37.3 38.6 39.S
lI.lton Lake 22.4 31.1 '" 40.1 I 4~,4 , 44.1 45.6 49.5
Whlleho,.. J5.8 I m 24.9 27.0 28.4 29.6 30.5 33.0

TADU9.s

"e.""ntage of " ....dl'iurion ,,' Type

"n>, ..., ..........", ·'" ,-n ..." ..",p" ,,~ "'."'" rum,_,.- :I.d "'-, ."" II .- •• .."- ." .", "' ,~ -, ., 'J}-,'.... m. ". , ,- ",. ',. ,..__0

'00 't 'H • ,-- m" '" .'_.- ,'.. ,~ , 0' .. .. , 0' ...- ." 0' M ~,- '" ' .' ..,.- ",. '. , ." ..~ • • •c_,.
'"'' "" ,",0 ~~" ,." ,. , .,

QoatooC_ "0,' ,. " <C,O ~h~ • • •..- ro, .. '" ..-.,,,,,,, , ",J ,,, ..,
"'"'" c,,,.

_.
• - ,., ." '"- .." " •• ,.,,, .,- 50" 0' '..,. • .. ,."'" 'l<.,' '," ..,.,.._.. ... , .. ,_.... ,.. .., .. '

'.....,J,...... "'" • • .".~ '...' ".. ,",' ...-'- ",1 , ., .,,".~w.. )01..- ",' .,
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TABLE 9,10

reqllency of Specified Duration Ranges (days) with No Predpit3tion

STATTO~': Aishihik A 06/1943 - 09/1966 STA.TlON: BurwashA 10/1966-12/1983

RANGES (DA VS) RANGES (DAYS)

MONTH 1 4 8 15 31 lOSGEST \tONTH I 4 8 JS 31 LONGfST
TO TO TO TO TO DURAT10N TO fO '1'0 TO TO DURAIlON3 7 14 30 9999 3 7 14 30 99'99

JANUARY 75 ?7 ~O 2 16 JANLARY 44 15 12 6 1 42
FEBRUARY 68 22 9 6 ~9 FEBRUARY n 19 10 3 1 41
MARCH 46 31 13 8 1 49 MARCH 22 10 18 5 :: 36
APRIL 28 24 13 10 27 APRIL 16 18 11 7 1 32
MAY 45 28 ~o 5 27 MAY 37 29 8 I 33
JU,E 78 36 11 1 19 JUNE 59 23 8 ..,

15~

JULY KK 29 15 I 23 JULY 56 28 6 II
AUGUST 77 33 13 3 23 AUGLST S5 19 8 4 24
SEPTEMBER 56 23 26 4 20 SEPTEMBER 31 21 JO 7 I 42
OCTOBER 61 29 16 5 24 OCTOBER 46 12 14 5 21
NOV E.\IBE R 59 29 15 1 16 NOVEMBlR 59 22 9 " 29L

DECEMBER 75 25 21 3 20 DECE\·mER 49 B 13 6 28

STATIm:: J)tlW~Oll 07:'1897 - 01/1979 STATlON: Mayo A 06/1925 - 12/1983

JANL'ARY 230 93 44 16 3 33 JANUARY 147 55 35 19 29
FEBRUARY 180 84 48 15 3 68 fEBRUARY 114 59 34 12 5 100
\tARCH 146 66 58 31 4 45 MARCH 86 49 38 24 3 39
APRIL 97 61 52 31 4 4J APRIL 74 52 46 24 I 42
~tAY 19~ K3 50 15 26 MAY 154 79 35 7 28
TL'NE 266 90 32 12 1 31 JUNE 219 76 26 3 22
JCLY 283 111 30 8 23 JULY 243 76 28 2 15
AUGUSl 293 111 36 6 20 AUGUST 225 76 22 8 24
SEPTE\tBER 261 99 50 13 29 SEPTEMBER 193 70 38 6 29
OCTOllJ:.R 24() 103 45 14 30 OCI0BER 204 74 32 9 J 49
NOVEMBER 242 85 46 II 20 NOVE~lllER 185 62 47 4 20
DECEMBER 244 95 44 14 3 40 Dt,CEMHER 184 55 37 16 I 63

N
ow
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ABLE 9.11

requency of Specified Duration Ranges (days) with ~o Precipitation

STATlOJ\': Snag A OS,:J943 01)/1 %6 STATIO~: Tcslin A 10/1943 - 08/1980

RANGES (DAYS) RANeES (DAYS)

.'tON'!H I 4 tl 15 .H
LONGEST /ltO"'TH I 1 4 I II 15 31

LO"'GEST'ru TO TO TO TO TO TO I TO TO TO
3 7 14 30 (,11'99 I>I)Ri\TIU~ 3 7 I 14 30 9999 DL"RATIO~

JA,lIARY 61 30 13 5 2S JANCAKY 147 43 15 4 21
F[llRLARY 64 19 12 3 I 31 FEBRCARY 121 4H 16 '\ lH...
MARCH 48 29 II 7 1 44 MAKCH 104 50 IH 8 24
APRIL 35 3\ 16 6 '.2 35 APRIL 86 40 38 6 I 37
MAY 46 24 19 "l 19 [\'fAY 97 S3 21 6 27.
JUXE 96 2~ 7 1 :'5 JUNE 122 48 20 3 16
JULY 99 21 6 .") IH JLLY 148 42 21 4 18
AUGt;ST 81 3\ 15 14 AUGUST \41 48 13 3 20
SEPTEl\1UER 62 18 24 4 I 31 SEPTE\tBER 141 32 20 1 15
OCTORFR 52 27 10 .,

30 OCTOBER 170 36 20 I 18..

;":OVEI'.'lBER 67 28 17 12 NOVn1BhR 172 43 11 13
IJEU.\tllER 74 2R 15 " 17 DECEMBcK 169 35 12 , '23"-

I
j I I •

51ATIO'\: W3t!;On Lake A I0/ 193~ - 12/1 "83 S'fAT1QX: Whitehorse A 04/1942 - 12/l983

JANLARY ~ 1% 50 14 3 21 JANUARY 174 51 22 2 16
FEBRLARY \65 57 16 3 21 FEBRUARY 119 49 25 5 1 35
MARCil 133 56 25 6 28 \-IARCli 103 38 27 1::'.

.., 40-
APlUL 114 54 34 12 27 APRIL 65 36 29 18 3 49
MAY 154 60 24 3 2] MAY 57 3~ 26 16 I 32
JUNE 175 61 13 ., 17 JU~E 127 55 25 3 I 20
JULY '~OI 56 14 4 17 JULY 175 52 22 4 20
AUGUST 177 52 17 4 ~2 ,.\1 GUT 152 53 19 3 24
SEVI'EI'.IBER 198 56 12

I
J 7 SEPTEl\IBER 6I I 141 51 24 20

OCTOBER 216 56 19 14 OCTOBER 157 58 26 4 22
NOVE~tJjER :?14 46 I 11 1 15 ~OVEMBER 164 55 19 1 16
DECB'lBER 194 57 11 I I

I
16 DECEMBER l~ \ 1 55 17 3 \7

I

I
o
.f:o.
I
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10. SUNSHINE, CLOUD. VISUIiLlTY AND OBSTRUCTIONS TO VISiON

10.1 SURminc

In (aRada. btighl ~unshine oh"',",'aho,," arc madc using tlte Call1pbell·Stok~s

,un,hine recorder. The sun's ray, arc fo<:u..:d on a card and mu,t be ofsuffieienl intemilY
to "ocelt or burn lhe card in order to be recorded This r~eorded "duralion of btighl
\unshin~" d.,." not lruly represenl the duration Ih~ ,un is "isible 10 Ihe human eye In
,pile of lhi' ,ltortc<>ming Ihe usefulness of Ih.", data cannot b~ (lue,tioned,

Total btighl .unmine for Yukon station, a, well a, Banff and Calgary. for com­
paralive purpose,. a,e liSled in Table 10.1. Thc!': values for Whitehorse. Banff and Calgary
ar. plott.d in Figure 10,1. The percentages of po>,ibie sunshine (sunshine that ",ould be
r""i"cd at a station on leyell.r.. in und.r d.ar ,he,) al Whitchor'iC. Banff and Calgary are
di,played in Tahl. 10.2 Of Ihe four Yukon loealiom wilh obw,",·atiom. Whilehor<;C record'
Ih. hri~hle51 ,ki., on an annual basis ",hile W.tson L"ke ,how, the lowe,,: yet in e.rl.in
months like July. October and December Walson Lak. ha< more <un,hin. n able 10.1), Ft,
Selkirk on the a,·erag. '.co'dsonly 7.7 and 7.5 hours ,e<puliwly in December and January.
unde' 5'li. of thc pOs>ible ,un""-ine, H"inc, lund ion ha, an c\lremely dull December ",ith
an a"era~e _.Iue of only 1.7 hours of bright sunshine, mainlY due to the low sun an~le and
Ihc shading effecl of the Auriol Mounlain< to the <OUlh.

Whit~horn: i' bnghtcr than bolh Banff and CalJ:3-ry in Ap,il, May and June
frigure 10.1). There i' more possihle sunli~hl availabl. to WhilehoISC in the!': monlh, due
10 ill lalilude and it r~~ei"es o'.r 5O"i of Ihe possible while the southern I<><:alions rc~ei,'e

aboul 4O"i of their pos>ible values (Table 10.2). Whilehorse i' lcss brightlhan Ihe other Iwo
in Ihe fall and early wint.r mainly due [0 cloud generaled by moisture ftom O1""n lake.
and ri'·er. in lhe Yulon River bas,n.

10.2 Cloud

Until only rc~enlly lhe observalion of cloud amount and lyre was ,tnetly a
,ubjedi,'c estimue on Ihe pari of Ihe ohse,",'.r. lhe a~~um~y of the!': obsernlion, was
reduced by some cloud' h.ing ob",,,r.d by olhe, lower cloud,. or by fog:. rain or .now.
'\illht-lime observal ions w",c f urlher hindered by the u,u.11 nighl vision prohlem, of discern·
m.nl. depth perception. lack of contrail. and jU-51 plain darkn.ss

10.1 I Uuud Amuunt

An examination of diurnal cloud eO"e, by mOnlh (Table. 10.3-10.14) show. lhe
Kcn~ral di,ttibution of me"n cloud amounl Yukon lends 10 be somewhat on the cloudy
'ide, partly because of ," mountainous terrain whi~h promotes mOre in-tability cloud in
s"mmer ., "--cll a, cold aUlumn air lra,'e"ing open lale, and ri,."", which promotes low
doudine" ptior 10 freeu-up in rhe btl and early winter. In Ihe p'""ious ,e~lion il w., noted
that Whil.horse has brighter ,he, than mm. southern loeation' III ,pring. e,pedany in
·\ptil the drie'il month in Yukon. Mean cloud amounl5 range mostly from fou,-tenth, to
ei~hl tenlhs,

Many locations exhibil Iwo annual maxima' the firsl in early .ummer (June·July
and ",melime, in \by as w.ll. lihly wh.n Ihe 'IIlOW lea'e. early), the second in Ih. fall
(September. (ktob.r and November continuing 10 freue-upl. Similarly two minima occur:
the primary one in wint", (January 10 Mar~h but oftcn including December and April a,
w.U. partly due to I he dominance of anlieyclonic circulation m'er Ih. inl.rior) and a minor
,ninlmum in lale summer, particularly in Au~u51 Ine diumalmaximum of cloud amounl,
g:en...ny occurs around mid·"hy or ,lightly lat~r .nd Ihe minimum in Ih. w.e hours of the
mornmg.

Cloud amounts, espe~ially of low doud, are clo-ely tied 10 th. wind dire~tion

Table; 10.15 10 ID.n gi"e the relatiomJlips belween total cloud amount and wind direction
from two separate aspe~t'. 'Inc fi"l number giws lhe aetual perc.ntage of cloud amount<
by cia" and by wind direction. The second. brack.led figure, arc the perce mage fr.Q ucney
of occu"ence of Ihal ,ky ~ondilion cb", for the ,pecified wind direction, The c1as>defini­
tion, are ba,ed on overca<t (IO'IO). broken (6/10-9/10). ""3tte",d (nil 10 SilO) a, defined
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fur .,'iation pUTpOSC' except th~t tile KJuered lien: IIldude, dur dao:s. Loo~ ,na flrsl ~l Ihc
toul "'lIlter I'Crccnla~eS for Qcll cb.., mUlot places sho"" ~ hi.ah pcrcent~ of _tte",d
cloud. acner.olly o~er 40' of tile t,me .... fe.. pllll:C'> ""0..' abo ~ hi.ah ()f diJlllly ~r
percenl...e of o""r~1 o;on,I1uon., sucb ., ~I n.......,n. lh,,'SOI\ ,\, t,byo ind "'ilson t.a~e

Th~t 'So III ,eoem. il IS either overa,t or only sauen:d cloud P",'ills.

The """'" ""Item CWItmues Ihm.h 'l'nna. excepl on. the "retoe COftt. cloud
.,."er t> mo", dependenl on .1wtIIer lhe w,nd n onshon: or off,;holl' Il'Prdlnsuf~.
The ,m.em ""ucm rc>1:,," In the "nuDer wfM,n t~ ~t pe....nl""'" of broken cloud
ocrut, .. lueh .. """mlenl wuh tbe f;ocI IIIlII summer ,nslllbdlly doud <;OOImbuln moot to
the lotll precipItation. part.:ab.rl)' III qIley kx.aUOM ...here mo.t of the oboo:r>illOl\' arr
made The Iall brinp a >hifl lo....n1s Ot1:rca'l condmom It mo>t )oQhom U ..~pl thoolc m
IIw .. ntern aDd IOUth..eslern Il'xbn oIl11e Yu.t_ RJ""r ba5in.... 11l:tt W disult-ulion
of .Jo\II1 amOfll the thret: c"-ts .. relllti'ody even. Thil; il. ~enl .,th lho: r..t that
f~u-upo.::cun la>l in 1M >OlItllw'*enl Yukon

The larzc,t percenl. of ckJud 1ft an C~lqono.... oo.:un for the dv-e_llO... of lhe
pn-. ••hna; ..md... hich .. 10 be upected, llIt: bnd.cted numhel'l III T.bl»,10 l~ to 10.1~

lI,e .... look n lhe dlSlliboUlln of elioud amount:; for ~ particubr directIOn "Of eumple.
II Wh,tehof5e (Iabk 10,1"). lor north ..."wh III ..mter. 4"".5 of lhe llme the ~)' ;.O""r·
.....>t. n,5 of Ihe tH'~ " .. bru~en an.1 1S of Ihe Illnr scalle..,d Or>e could tllen:fou
coo<;ludc lhal when lhe ... 1Od blo... from the north ~t Whitdlooc they sky ,. ""ercut
almost half the limc or that 75 01 the lune ,I i> c1ou,Jy (>50' of s~y co""red)

~i~ures 10,2 10 10.14 dqll,t thi> dl>tribmion of cloud amount. by .... lnd din:d,on
Jt3ph,eally includinll lhc di>lribution for c31m wind,. Seasonal ehan~e\ m the I'I'r,cnta~e

o<;,urrcncc of each class for u,h .... m,J d Itc,tion a"' readily app"",nl Fur cumple. Ilut..ash
(I'ijl:ur. 10.4) ,how, a high pe"enUjl:e 01 ~c.aIl.red cundition. in "Inter, e.pe,ially .... ith a
.outh.... C>t .. ind. Tlli. percenlale fall. thruu~h ,prin~ 10 a minimum in ,summer w,lh com­
""n..lml ,han~h in the P"ll;entalle of broken doud ,onditions. Inl.",.11O&ly. the seasonal
llu,lualions of overcaot cond,tion. are relat,vely sm;Ill. They rema,n touahl)' bctMcn 15
lind 2~ with north thtoulh u_.twllllh. but...., to 35 to 45 for ...'es(llO,J notlh .... ""1 ..,nd.
ucerl10 aulumn .... hcn lhcy~ Oftt SO

I1tc depenJence of ny COndllll>n on "'11\.1 d,,",cI,on he.;om", .ct} ot>¥>ou' 10
n- f",,~. 1I.olll.lku1< Bca.;h II tIUfe 1081 and ShinI1e Point IF.,u,", 109) lbow a .-ery
lII.iI~ed lendency to ... .ud. only a 10. dolld. wilh llIe .. m,l- ea.;t lhtol/ilt IOUth.e.1 and Wllh
~ .1II<h don.., t1Io! WUl"- _1m. "Thit lendency n modined onl) aa,htl)' 1tI 'l'tulI
bul much more ...... ......lDCt when opel! ."IU p..,.ails oITahore 'ulumn qaUl Jeer a
",dto_lJOn 10 cklud amount wilh oOUlhnly w n<b I>ul a...",t _ 11\_t ~I'" .,111
...est to nortbeast "I"oh a. colo! 1St ad" blo.> off the reblfWlY._ illD IlnftUftn
Beaufort Sca

10.3 fIlS

r", 1ft Yu.kOl1 .. .,.IIlWI) a faIl-early ....nler phenomellOn TIlDU&!t tbo:.., lire
lOme oc..-wnncc> 11\ summer 1Mw arc ",buvdy few Reference 10 Tab_ 10 181u 1041
.111 ill.,... Ihe occune1lCCl of f01.1(:e fOi by IIIOnth and by hour of the day f~ lhe penod
of reconl lor each alatIon (fot up 10 JO years of ",,-onl) 11 .. 500Il evsdent lbal fOl ..
rclat"ely UnUlmmOn \Ian I. to July. IAdU1I.., III the faD panlCubrly 11\ _mber reach;n,
• peak ItI December or J""UlIt} ........ IlItrr .. stILI"""", oren ",aler .....iUbLll0 pro~ide ~

m(nnurr source. In all cuea tlte OCItUlTftlCn of fOl drop ,harpl)' in Februllry ",hen mll...lly
aD natu",l ..at'" wun;es freeze 0>1:1. DUI10j .et}' cold wealher ice fOl can OCCI.lt but mainly
10 ~ommUl\ll1es ...·here local mO\5lure lOurCe1 prr~ail

Diurnally. the mUllllum num!>er or occurrences of rOJ lO u,uaUy around 6:00
or 7:00 a.m. locallim~. thou~h ,t o..:cailUrwlly o"urs as early as 4 00 or ItS late as 10:00
(rabIn 10.28 to 10.41)..'earl) .""ry blahon 'ho..... minima durinllh. afternoon often
shOWtnl no occurrence. at all from late morntn, lu eV<:nin. from March to Augult

The fO&li"~1 locallon. ur tho>!: SUlions lIut report 14 houl'l a J~y, i. Oa....wn
(TobIe 10.31) .... ith weillhle<l awu,e Ib..sed On the number of )'011'1 of ob.ervations for
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~ach hour), of 626 ,,"urrence, of fo~!"'r year Daw.on A and Wat",n Lal<c (Tabl.. 10.3':
and 10.40) both ,how 310 occurrence. per year, Snag (Table 10.38) follows with 271 and
then Ai.hihik with 219 (Table 10,28), Te,lin i. the lowe't of the 24·hour .taliom WJlh a
mere 100 oCCurrences per year. The 3.Jtourly r~porling .taliom generally have a ditTe"'nt
number of yeal'$ of ob.e,-.,aliom fur different hours of the day and for dih~rent month' of
the year, Huwe"er, a quick look at Shingle Point (Table 10.37. where the main ,ynoplic
hOUTh ha,'e 8 years of ol>~rvation. and the intennediate ,ynoplic hours have one year May
to December and two y~ar> January to April) gi"n an annual a"era,e of936 hours. The same
approach at Kornakul< Beach gi,'e, 1044 hours of fog for the yea. (Table 10.35).

ro~ or ice fo~ doe, not occur frequently outside of senlement arca, bccau>c of a
lack of moi,lu", in the very cold air. It is usually found around ..,ttlemenl>. prim.1Tily a, the
natural con"'<Juen,,,, of the input of moi,ture and condensation nudei into the air through
the burning of fO»i! fuel for ,pace healing and tran<;portation With fr~quent light or calm
wi",1> and the ubiquitous a.ctic im'~r>ion. thi' fug, ic~ fog tend' to per.i,t oncc il " fonned

10.. C..~ing,and Visibilil}

For avialion purpo",. knowled,e of the presence of cloud or fo~ i' not mough
It i> nece;sary 10 I<now the height of the cloud ba.~ and the density of the fog. Ctiteria for
take off and landing at various aerodrome. are ba>cd upon two parameters In conjunction
ceiling and visibility, The cciling i, defined a, Ihe lowe.t height (of the ba.., of thc cloud)
above Ihe aerodrome at which 6ilO or more of thc sky is obs<:ured by doud. Vi,ihilily is
the Ilornontal di,tance al which object' or normal light' are discernible While Ihe,e defini­
tion, may nol be ,trietly pr~cisc.' they are sufficient for tlli. discu»ion

h~urc. 10.15 to 10.2~ 'how graphically the monthly perccntagc di,trihution.
for variom wind ,peed cla"e" of specified ce,ling:'vi>ibililY combination,. The... comhina·
liom h",e been cho""n to "'p""ent common avialion criteria for aircraft operation-. "Ole
thaI Ihe colour code for wind and speed clas"" i' chan~ed for Sllin"le Point and Komal<uk
Be""h to co,er the genorally Iligher wind ,!",ed, at tho,," Iwo loc.tion•.

In genernl, a, the ceiling.:visibility incre",c, a >JJ1alkr pcrcenta~e of ca",s occur
with calm and light winds (O<;lOl<m 'htl and a corre,pondingly Iatl'er percenta"e occur with
"mcdium" ,pced, (11 to 30l<m hrl. The'" does not seem to be any particularpallem to Ihe
greater lhan 30l<mlhr wind ,peed class, hUI this may he due in pan to the ",Iat;,'ely few
ca"" (except on the ,\r~lic co.,t) of wind ,peed, in thi. category (seelion 7 2.3).

For all locations. except Ihe Arctic cna't, the figure, ,how ,imilar profile,. Calm
and lighl wind, (0<;1 Ok m,-'hr) are ~"ociaterl wit h a larle portion of the lowest ceiling ."'i,ibi];t}
cate~ory «I>Om 'O.lll<m). In winter and aWlin in late ,ummeL'early autumn Ihi' porti"n i,
grealest. In ,pring:'early ,ummer "nd in late autumn the per"entage of higher winrl ;peed,
associaled w·uh 1o" ce,lin,l./vi,ibility inc"'a,e,. Similar pallern, hold for the other ceiling
visibility categories but wilh progress;vely lower percentage, of calm w,n,j;,

ror Komakul< Beach (f'igute 10.22) and Shing.le Point (!'ig,ure 10141. Ihe wind
speeds are ~on>i>tenlly hil-het nece",;lating an adju'tmcnl of wind ,peed raIllC', Thc wlour
pml""\lon has heen rewrsed in the," figur.. SO a, to a"o,d po"ible confusion "ith those
from the olher ,talio",. 'Il,e higher winter wmd s!"'ed. are evidem a, well a, the dramati"
difference in low ccilinl,\';,ibihty vcrsu, wind cia" from ,Ummer to winter, from ,,"owrnber
to March a signifi.ant percentage of low ceilinl!:'visibility e.-ent, oc'Curs with slrong "ind"
For example. in Ihe 60miO,8m cate~ory. up to 50'.; of the occurrence, a", "itl1 wInd,
g;teatet Ihan 50l<m.hr (J1 kt or 31 mph) at Shingle Point and up to 3lY' at Komakul<
/l~ach These per~enta1C' dimini,h for higher ceilin~'-visihility catellones indicatml tll31
mucll of the rerluction in category i' the re,ul! of snow and blow",~ ,now hein~ swept in
from the frozen /leaufort Sea to Ihe north. This can Ile readily seen in T.ble, IOAl to
10.51, whicll depIct blowinp, "'0" event. at ,e;ccled 'tation,.

10,5 Blowing Sno"

The number of ob""rvaliom of blowing ,now for each month bl Ilour of Illc day
i' ,ho"n in Tables lOA I to 10.51 The incidence of hlowingsnow is relatively ,m311. except
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o'er lhe 1I0rth slop<' Ihw50lI. ,II 24 yean I'Ccorded blowinB VlOW 313 timet (0.15 of Ihe
lime) while .....lUleho~, in 30 yca",. HS time~ (01% of lhe tIJllC). Otller 10001,ollS sho",
e~en less freq~IIl:)'.

ll>c Arctic c<»st shO"'li a d,fTnl:nl rcaunc. If" e eUlTllne lho: mam s)"tIopti, houn
onl) (WII<.:e these an: the onl) Oll~ Itt.l hue a A&IIill<:J.llt p<'nod of re<;Ordl "e find thaI
Komaltut Bc.I,h ha> had 1.~7 holm 01 bknlollllJ liDO.. in 10)un. (10 I of lhe ltllle) and
SIun&Ie Poml ",til 78. noun m 10 yun (S.4'i of the time). TI>c,c~pcrce-n~ than
ebe.. here 'II Yuton arc due 10' number of facton: la<:t of ~lJCtation. Ionaer ..",ter
(.....faDllieGOn and Ihe lIi1:hnt me.n .,nd ~pc.ed.m Yukon, .\JllIou&h thtsanae\pcricnCe"'l
lhe Il105I ..>dcspfc~ blo"lfll VlO.... lhe must ,,'Tn: Nuzards an: w,th OUtflo" ..,nds lfl
Ioal nIk}'s weh '"' the 8""" R!\'CT and at the foot of Jlacicn '"' d;..cu,..,ro ,n tcCllOIl ~ ~.6,

I\BL[ 101

Total ....' 0;..".- "t-"'9S1 ~

,~'. ... ... •• "c •• •• - ... ....... "' .c

1",_" • • .. :0' :....a ". II, '
u.... J_" ,.. .. ;:0 . . , >', • :'" '". :.. '_.6
" ,... ,

" I .' )
LI-l • ',.& ." . • , :lfi~ 6 ::. ,j .' , " 89• , '" , "' ... ll3 I .,.." '" . :)0) , ,..' ,

• ... 9' II '" " ,j.. _u' , :4U,... , '0'.1' , •• 1!,' : ~. ',' .. \ :J,u

TA8LE 10.2

Appro,imate ".ente Pen:c-ntqc of Pussi~Sunslmoc at
V.hilehonc. aallff and Calpry

ilL\'

"
"

...... "
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'TABU lOll

Frequency "r Cloud AmounlS by C~'" .nd '" illl! O'rfflhm

Sf...TlO" Shin,l. ""'M'" (1973 19H II

'T \DLE IOl4

F~'lllel>CYor Cloud AtnOlin l~ by 0 .....nd Willd Oi,ecl,on

STAllON ~n.. 119s] 1%60)

SCTTOTAl SO.1 48.9 34' l~,O

SCTN O,!(l'.l) 09(ln) .1!(~/)41 01! 11)
SCTN[ O,l(lS,S) 1,71!7,0) 4.9141,S) 0.4 ( S'I)
SCT [ 9.6 (SS.S) 7.9 !~S.S} 86 ('1.1I f'I.O ('49)
SCT S[ !.4 161,~) 2.'1714) 24 'bO.O' ].~ (4HI
SCT S 13,3(66.!) 8.0 176.9) S 9 ('4,6) 11,7(1)4 f'I)
SCTSW 70166.0, 4,l(70.S} 2,S('091 4.8(49.5)
SCTw 9.7118.01 IS,IIHI} U/lSll f.6(IJ.2)
SCTNW UCl6,01 !.I (1841 ~.l>ll.ul 1,011.7]
SC'TCAL\l ().S'~H,ll 9,016291 1.90~.2, 7.1111

COSOlnor-

O\"CTOTAL
OVCN
OVCNE
OVC [
OVCS[
OVCS
OVC sw
OVC \\
O\'C N\\-.
OVCCALM

BltN TOTAL
BItN N
BKN N[
BK.\ E
BIC'I SE
BK..\ S
Bn sw
Bn 1\
BK" l\W
BK..\ CAL\.!

>"'1'"
33,7

1.7p6.3)
U (66,~1

~.0(2891

0,9(~,7)

3.4(16.91
U(~,111

II.! (4391
~.6(6'I,1)

30(!5.61

I ~.6
0.1 ( 8,4)
OHIH}
21(13.6)
O.S(IJ.S}
3.4 (16,9)
1.4(ll.2)
4,6(\8.0)
1 2 (148)
1.9(16.2)

SU1'<U

3S,7
42( 710)
3,5/SSJ»
B(~44)1

0,5 I 14,3)
(.1(10.6)
1.0116.4)

1l.30.1.1)
lS(6S.8)
3J1!.1.1)

H4
0.A(IJ.6)
1.1 (IU)
2.1117.0)
0~lI4.1)

UI12,!)
0.~rI3,1)

4.7(IH)
1,~(IS,8)

"0(140)

Sl''''''.

'"H(4'.S)
40(n.91
l61!18}
0'02.S)
1 'llU)
U(~181

10..1 1/I~:l1

9.9(SII)
2.4 (40 1)

26.1
H(2'1l
!,9{2461
4J(~I>-t1

I I (27.SI
3.!(!<I.I>)
1.5 (!7,ll
l.8(2'.9)
4,l (26,~1

L6127.ll

At 'Il''''
so·

l 91~8,/I1

3,S (".11
1~(41.11

1.1(19,'1
911(>,01
.7111~1

14..117~f'l1
1O.f'l181,')
4] (U.lIj

16.4
0.4( 91)
OHILl)
.1.0(174)
~IOI.8)

l.5 I 19..1)
~.! 1!].7)
~.H 114~)

1.4 (IO,M)
1..1(169)

{(J/\DHlO'l ""T... .,,..,,.. 'Slll.n. ~ urn liS

0\-( TOT Al )'.2 ". "'. 4~,0

0" , I,O(4'-!) 14 12<12) I,SI~') UlJ'-3)
O\-'I'M 11141') 1412'S) 1212J,1} 1.8131S}
O\l( l 4.1 147,7) .1,l>l21>II 261~4S}1 44136.11
0\-'(' \l 1.2 OH) 1-6(2'1>1 Ul~S.S) 1.8 (:)-4 6)
OW ., 11/31.4) UWdl !4 US.J) 2.1 (40.41
OW' .,W 2,)1:"1.') 2.' (2l II 4J/3M) !.8l3U)
OW' W 4.S i <,(J.6) 6,1(.181) 7.214lJ.11 9.0 (S9M
(IV( NW 401S8.8) 6.11(4081 S6(3S'I] '-4(60.2)
OW" fAI \l Il.4(:8.2) 47{2l1>l 48(2S.0) II-S IlS.I)

BKN TOTAl ~~2 n.6 H9 27.9
81<;N N 0,7 1JO.4) ! 0(4171 .16149.3} 1.1 ll-441
BKN NI 11(~68} 1 <l117J) ~H44.2) 1.61n.l)
BKN ~. ~.1126.1} 41> (B'I) 4'1141>,7) 4.1 (JJ.6)
B"N \1, 1.012<1.4) U /3H} ~ ..1(4S,I} 16130.8)
81<;" .. I 1 D14) !.om II 31(4H} I.J (25.0)
BKl'O SW 21(26'1) H(28\l U (4J.O) 2.7 (30,J)

BK" W 2.1 (H.8) B()41) 74 (41.8) J.6 (~3.8)

BK\ \W 1.6 i 2.1.!} S.I D4,7j 7..1 (46.8) .1.2(!6.0}
O""(AI\I 1.11 in<l) 6.S/2'18) 76(.19.6) ~.7 (26,S)

So<1' TOLU .1'16 .16.6 ~ll .10.1
S('T N 06126 I) 14\2'12) 2,2 i3O.I) 0.9 (~8, 1)
'\(, Nl lli}17) ISOll) 1.7(32.7} 14I:<1.!1

"'" 2~12'6) 4/>1l,9) JOI!SI» l.7(JO,l)
nSI 1~IH31 20(34S1 U(294) 1.8 (].t,6)
S('T \ 1 J(.11 I) 1 2/38,6) I.J (I'H) 1.81)4/)}
SeT\W 3414HI ''114S,S} 30(2341 3.4 US2}

"'. 2112HI 4 't27.!} J,I 1l7,S} !.S (l6.6)
,\('1 !'Ow 1~IPl>l .161~4') 2,1(17.31 171Il.8}
'1('1 ('At \l ~6H41.91 101>148f'11 6,'(.1H) 1!,6138,4)
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~
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H.BLf lOB

Frequency or Ck>ud Amoun" by (II" Irld .... 'Old l>irKlion

STATIO' T..linA IIOJ~l 1~81 )

(O"'I:>fTlO'l ll"l~'rIR ~ \'IIM; '\~Il"I" WTlll~

OVC TOTAL n.! 28~ :41 4110
OVCN 14(~46) 1.2 C:8,1» 1.2(,1.1) HI.ll~)

OVC NE 'l,1 (H.i) HIWll 18 (10) 1!414/,.4)
OVC E H(~4.1) 41(48,Ol I ,M (~6,O) 851~4.ll

OVC SE U ll7.Sj 4.01l1.1) l.l(JI4) ~l 140.21
OVC S UOJll•. ll J.8 (l4!) 4\(~1.81 !1(H.31
OVCSW 1401.Q) aa:Ol lql~") L.l(ll')
OW" W 5.lI41,l) l..11l1,01 H(!14) .'.101.1)
OVC "W OI(lll) D.' (1<,1~) 061~1) IIT(:J04)
OVCCAL.'oI 1.101.') '1t2~OI 36tH) 4. '01&)

811:" TOTAL 24.' ~o 411 J I ~

811:'" N 16(~~1I 1.10101 !,I (368) llt?14)
lliO.N NE ',l(~81 ~l>ll8ll 2,l Il~ 7) I>,~!?',~I

BKN F J,7(~5 ]) 3.01:11)1» 211(20) 4 1 (,?Q.Q.
BI'N SE 1.4IH.OI 4 HW61 4M(41.l) U(J<,1,l1

""" I.l (:14.4) I>.H41<,11 8,q(41~) J.R l4.1.71
BI'N SW 0,6 (11).1) U 140q) ~2 (47.1) ll(411)
BI" W ~6(ll.~) 4.J 135.2) 67(46.:) ~.S(31.J)

ilKS 'W o,~ 00.81 0,81lOM) 12 f41.4) O.6(:bll
Oil:' CAL\l 68f~l.S) 4,.1l~1.1) qn7H) ].Q{}U}

scrTOTAL l80 ,171 J:.' 21.'

"''" 2.7(4741 1.714lH) H(411) 4b{40,71
SCT'E 11.1(43.5) lOO:6) I 7 (293) 7412771

"'H J.0(2O.S) ~,I (214) I I (2:Oj ,H1S,OJI
SCTSE 1,1 a7.S) ,.4(226) 24IU,"1 1,1120,11

"''' Il(llSI '.20UI '2 C.lSO) Pll1.01
SCTSW 1614(4) 4,701,U) b,2Clll) 2 21~"'1}

on 3.1128.4) 46()?7) 441.10,3) ,4 (JIIO)
..,~ I 1145.11 I3(SOO) I I (.'7Q) 1.01U5)
SCTCALM 1611~0.q} IIOfSH) U(l'I,1) HIli :)

TABLE 10,26

Fmj~ncy or Cloud Amounl~ by Ctou and wind l)lrKti(ln

STATIO" I'i....onLak.A (IQ<) )9~1)

CONDITIO' , "iI~nR '\rRIM; I .; nlMlll1I ' ~llllM'I

OVC TOTAL 40,9 lfU nl 41-0
OVCN 0.4(l1-6) O~ I,4]) I I (!/,~) I.~ {40.~)

OVC NE 0.6(11.4) 1212511) Ilf2:1) :,H.l7,'I}
OVC F 4.4 (60.J) R.7 f(01) l7f!M2) H~{.IU)

OVC SE 4.9(62,0) 49 1411.~) 2,7f21,]) 6,4150,4)
OVC S 1.4 (~OO) 200M) ~0(2K1,) 2RI41!)
O\'C SW 09U2,1) 111,(7) 47(22.1) ISIl54)
O\'C Iii 10.2148,1) 41>126,1) 4.8(20'11 6 o elf, 4}
OVC,-w I 1.814(4) 1,101 7) 2 4 (l~,.1) 41>1 44 ,11
OVCCAL'oI IUI.B.DII 5,001.6) l.~(ll>ll - ..ltH.')

BII:!Ii TOTAL 21.J 'H,7 Ju 1 .14~

BII:NN 0.JIll21 08f4141 :~IH.7) 111~lJ '"Oll:N NE 0,8 I~HI» IH(l'~) 3 I !411» :,OOU,l) •0
OI'N E 2.l0UI 7,I>(H ~) '~14~01 4S1,~O)

,
OKNSE 200.1 ]) 44(j671 4~(4"1>l 4.S (j~4)

OJ<;N S O.HUU) :.~ (4U) .u(U.'I1 2,81 41.2)
BJ<;N S\lr' 1,1{l9,l) 4,.1 (SO 6) 1,0(n,')1 2,9 (49,)
BKNW 5,9 (2~2) 7,8f44.1) 12.1 (54.l) 601.16,4)
OK\; ,ow 17(270) 3,0(~OOI 4 HI!O,~) J,3111.7)
BIl.' CALM n,lI:6,4) 1,4fl20) 6,O(Hlll 71 (lU)

SCTTOTAl J I.7 ~ I I 26H 147
..,N 06145,1) 0,104 1) (I HI1q~) llt~l)

SCT "E 14(~01 i..ClB) !.H.l! 4) 2I1ll..)

"'H 0,61 S,?) ~ H:4 2) B(l6,"1 ~5116.1)

SCTSE 1.0(1~,1) 1,7(12.~) l.7 (l1>1) 18(142)

"'H 0.6(214) 10(11I!) LlfIRI>1 1.2(1/6)
SCT SIlr' 0.8 (lU) 11124 71 J 4 (1<,1111 15 (~S4)..,. I 48mO) S:129~) UIl"'} 4~ (lU)
..,~ 1.8(186) I.H2H,J) :.lI'4:) 1,~ 124,0)
SCTCAL\l 189(406) I 107(41).11 UI4(1) 76(.\4.~)
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TABLE 10.27

FrequenC)' of Cloud Amounls b) cta" and \'lind Oire<:tion

STATION lIl\ilehorseA (1953- 1981)

Aunr\lS

33.3
1.1(50,9)
0.1 (n5)
0,5(247)

11.8(29.1)
5,2 (25,0)
0,5 (18.1)
0,5 (15.2)
7,2(56.3)
3.8(34,9)

""1.8(34,0)
0.2(5U)
0.9(47.8)

lli.9(46.6)
8.8(42.3)
l.l 05.9)
1.3 (39.4)
3.8(29.7)
3.7(33.9)

18,0 16.1
19('47) 08(151)

~,

20(299)
33,3
'0(250)

WI~T[R " StRISG Sl:\l\lER

32,9 22.0 17.2
3.8(47.5) 1.9(18,4) 1.6(10.8)
o I (33.3) 0.1 (10.0) 0.300.0) 1
0,4 (18.6) , 0.7 (20,0) 0.8(16,0) I
78 (184) 9.0(13.7) 7.1(18,6)
5,1(17.0) 3.:'(17.4) L8(12.3) ,
0.3(23.1) 0,6 ( 9.7) 0.6( 9,5)
1.0(25.6) 0,7(14.6) 0.7(14,9)

10.5(45.3) 3,9(34,2) 10(14,1)
4.0(25,8) 1.8 (18.0) L8(17,3)

JJ.7 I 438 54.7
2.2 (27.5) I 2.8(41.8) 4,2 (54.5)
0.1 (33.3) 0,5 (50.0) 0.9 (60.0)
0.5(35,1) 1.9(51.4) 29 (58.0)

11.3(41.1) 18.1 (47.8) 23.4 (56.4)
7.2 (38,1) 8.0(43.5) 7,9(~4.1)

0.4(30.g) 1.6 (4Ll) 3,4 (54,0)
1.0 (25.6) 1.9 (39.6) 2,4(5LS)
6.4(27,6) 4.4 (38.6) 4,4 (53.0)
46 (29.7) 3.7 (37.0) 5.2 (50.0)

OW' TOTAL
aVCN
ave 1'[

OVCE
avc SE
avc s
OVCSW
ave II'
ave "'","'
OVC CALM

BKNTOTAL
BKN N
llKN NE
11K N E
IlKN SE
11K N S
ilKI'; S\\
IIK/I,' II'

1lK.'1 "II'
III(,\" CALM

SlTTOTAL

"" •. .

"'" 01 (33.3) 0.3 (]O,O) 0.3 (10.0) 0. \ /26,3)
SCT E 0,5 (35.1) , 1.0(28.6) 1.3 (16.0) 0.5(27,5)
SCTSF 84 (30.5) 10.8(28.5) 10.4(251) 9.9 L!4.4)

"" 6.6 (34.9) 7.2(39,1) 4.9 (33.6) 6.8(32,7)
seTS\\, 0.6(46.2) 3.0(48,4) 23 (36.5) 1.4(46,0)

",. 19(48.7) 2,2(45.8) 1.6(34,0) L5 (45,5)

SCT """
6.3 (17.2) 3, I (21.2) 1.9 (11.9) 1,8(14,1)

SCTCALM 69(44,5) 4,5(45,0) 3.4 on) 3,4(3U)

TABLE: 10.28

Number of Ocru=nres of Fug (V"ibilily < 10 km)" Each Hour hy Month
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I \I1Ll 10,19
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II. THUNDERSTORMS AND HUMIDITY

11 I Thunderstorm.

Thunden.lOnm arc classified accordillJi to the lifting mechanIsm and amount of
moisture: frontal (cold and warm), air rna.. (com."ctive and/or orolUaphic), and wet Or dry,
The dry type usually have a high basl' ~uch that any rain evaporates heforo roaching lhe
ground. Thi. type can sel off lhe wof>! wildfire. whereas lhe wet type can SOlnelimn put
OUI rites set by its own lijthtning. Dry thunderstorms are mmt common aner a dry .pell and
are associated with the flt,l surge of cold air aloft that breal<s down the waml upper ridge.
The worst wet thunderstorms are associated Wilh cold low. and can sel uff devastating
nouds such as oc<:urred over the Alaska lliI;hway in July, 1974 (section 9.4.2) Thundu­
storm ""CUfTence is most frequent between 1500 and I~OO LST.

The frequency of lhunderslorms increases with elevation e",n though the inlensity
may not match that on the prairies or in e.,lem Canada (section 9.2). One would expect a
much high« frequency uf soft hail and graupel in high counlry relative 10 lOwlands which
is co",islent with the grealer number of days wilh precipitatiun and !lTeater t01al precipila­
lion amounts al lhe higher eleva lions, In British Columbia Ihe great"'l number of lhunder­
stOml days in Ihe records is al Old Glory Mountain (24/year). Being caught on a mountain
under any thunderslorm can be dangeru..." and is a very frighlening experience. GravilY
e05ur", lhat the mountain will shed excess waler quickly so normally dry canyons or
depres;';ons can be filled with lorrenl, of waler in nu time, and dislodged rock and debris
can behave like missile, on their way down the nlountain side Wheeler describE's such an
experience (ciled in Janz and Slorr. 1977).

Data on IhunderstOml f""quency in Yukon is limited to a compilatiun of lhc
mean number of days with thunderslorms al 10 locations. Thcrc could be more than one
observation of thunder andlor lighlning in a day bul this i. stiU tecordcd a, only one
Ihunderslorm day, Some thunderslorms have many associated li&hlning strokc~ while others
ha_e only a fcw so lhcre is little correlation between lightning occurrence and Ihunderstonn
occurrence.

Sn"ll and Watson Lake repon on the a_er~e 11 lhunde"lorm days per year, lhe
mu,l for Yukon 'lalions, while thunderstorm. are r.re on lhe north cuasl. MOSI interior
~talions report an a"erage of 4 to 6 lhunderstorm day, per year, 3 or 4 days Ie", than at
valley Slalions in Ihe conli~uous mountain parks of Alherta and British Columbia. July i.
lhe month wilh lhe highest frequency bul lhere are just as many in June at some stalions
Occurrence, extend o",r the May to September period but have been reponed as early as
March and as late as October; the season is likely lon~er al higher e1evaliuns when slrong
cooling aloft combines wilh orographic lift (cold convection) which i~ likely most common
on the Pacific slope of Ihe Sl, Elias-CoaSl Mountains re!{ion.

Uai! is associated with the more <eve"" Ihunderstomls; of lhe 10 Yukon station~

that record "day, with hail", Dawson A has an a",rage of two per year, Dawson City. Mayo,
Snag and Watson Lake rccord an average of only one per year; none ha. been rccordcd at
Komakuk Beach or Shingle Point on lhe north coast.

These data do nUl give any real information on frequency uf lightning ,troke,
Modern forest services are equipped with lightning delectiun sy'lem, of varying deg"".. of
sophistication. They delect lightning ~troke locuion, tabulatc the numher of occorrences
over a given area in a specified inlerval of lime and outpUl displays of selecled paramelers,
OutpulS from Ihe system employed by lhe Yukon Foresl Service arc also available 10 Ihe
Yukon Weather Office, Such systems demunSlrale thaI patterns of lijthtning ~trikes a""
complex but appear 10 be dc_ation dependent. Considerable research is requi""d 10 deler­
mine the cause and behaviour of lhese pallern,. Mounlain range, appear 10 haye a chan·
neling errect on the movemenl of lhunderstomts but lhe exaCI mechanism i. nol well
unde"tood.

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



-176

II,~ Humidil)

rh~ 'ultT oonlenl of Ihe all" <;,an be expre!>Std lit a numbel of ,"'a)'~ bUI Ihe
nlal"e hunud,ty i; probably lhe mo.1 wmmon, Other parameter> sudl ..~ de",.poinl and
ab>olule humidity rerr"""'l the I~lldl mo,.lure content ,,'hlk 1Jt~ Idat"~humld,ly ",dtcal<.
the dqnle of Alurah,," II I lIyen dl') b,.db 1e-mpc-n;l\ln The hi!ther lhe dl} buJb lempera­
lun of Ihe air. the mon: .. aler ~apour It e>tn hold brforc AIUr.lllion oc:cun. for lboul eYftY
II·e Inc.....e Ul dr}' bulb tem~ralure lhe capaclly of a livm ¥Ol~ of ilU' 10 hold waler
vapor doub~. 1IIonell the all" brcom... Aluntrd. any further cuoIint: or adoditio!\ of waler
'""ror '" ill reouh in condcmatlOn 10 fOl1ll fOIl cloud. !hen pombl) pre.:1Pi1i11Oll

A cool dr}" ilII 1lUI,. may iKtlWl) ha~c I bi:&I>tt nbl'ft humldlly lhuIl WIl1ll

_I III" I11aB depcndll\Jl on Ihe dCllft of salural>On in QCh. ~<X eumple. ill an arctic &II"

Il1Di 111 wtn\Cl" Ihe outWIe air can hold ~el)' Inlle waler ~aror buill. nbl,>\' hwrud,I)' mI)'

br nUl Or al saluration Dra"'''', th3t II:IltW all" ",door!; and heaun'll will prodw:e a .-umcr
all' mIA bUI wilh a mudl reduced relauve humid'ly, Sudl air m~t be "hum,dll"I<'d"ladd
..'Uer Yapour) 10 create I ruwn.able 1e",1 of human oomfort, An unforlunale dlal'lCle[1§I.IC
of rebllve humidIty i:I 11131 recf'lc u:iUally utOCi'lIe Iuah oalllC'> of nb""" IlllDlldlly ""Ih
cIoIc_ ;md d=fort. Th,. 1\ lrue only whcn hi&h rebtive hwniJI!tCo In IoCCOItlpanml
b) hllh dry bulh temperalUlh••u~h cond,llOni arc nrc. ind«d in Yukon

Relati>e hum"hty i; a YCI)' important paBIIletcr in fm "'"'athcr appli<:.1tions as
the moiolure conlenl of fOreil fuels i$ most dependent on rclahyt- humid,ly ;OS s«n in
FllIurc 11,1, The ranI" in moisture "Onlenl of "x furi t)'PCS i, quile small oyer I wide ranI"
in temperature for a 1Ii.'cn rclah\'e humid'ty, This implies thaI Jugh daytime lemperatur~s

a", nOI a. important a. the O""rntllhl rel:O~~ry lu hiI.h humidity in the 1",,< of fuei mo,.lure
"onten!. Typical traces of hourly \'alu~ of lemperature alld rdati.'t humidity at low leyel
Slalton. are ~ntially mirror ;mal'" of ca~h other but rhe p.ltem~ a~ more complex in
mountaino"" lerraill. Schroeder and Bud. (970) &iye a complete diSl,:u!».lon of humidity
anll its applic.lIion 10 fi", wcalher,

The mean relallye humidilY at ."""Ied ¥,,It.un station, by monlh. IS IIYCO for
OILSI Inll 13LST in Tlble II I lrom lhe 19SI-1980 normal. Acc:ord'nllO lhc .'-hourly
ubtoo"'IU~ the lime of mtnimum nl.oti•• humillity dUlUl& the day io doltl 10 ISLST
while tha IUllC of max,mum relat"e hWlUdll~ IS n"-"l 06LST ex«pl 03LST 111 M.ly, June
In.! Jgjy At ~)' ,U.trollS lhe urnc of maximum reLuivc humidJ!) ,. do;e to the Itroe of
.. 'tIImwn teml'Cr.lturc OU:UI'lTnce and tl:.l mll\UDum rebu¥c hUJIUd'ly near l.be lime M
.UJmWn t=pen.tun:

It can be seen from Table 11 1 daU dul durina the wtnler Ilwll' IS hltll 4iumal
.-anal»fl III relauve hWltidIl) whm t.llen '" a noCI l.oso Ul OOIatlOn TllI! hicb \~ trI lim
tCatOll an: nol ~ siIntfi.;.ult 1$ the allIS.., ,..,Id that II can 1101 hold lII""h wllCl Y:oror,
\U) Urencnoe> the 10.......alues Ihen J~ and tlurdly Juty, The trend 10 IIIcrU.llII_lIJ'C dllft'" the gro""1II& _ it maml)' due 10 the import of &II" rna from miJ­
bllllldes and uampinlbOn ofmo tun Irom pbnn and fo.....!>..

Durati.>rb of pcno,h ",Uh mtrllmum r"lalt•.., humidtty (In KIcCied llOndlllOn.)cqual
to or" than 4{Yl for !oton:h 10 September for rioe central.nd ....,them Yukon Iocahons
Ire ",-eJ1 III Iabln II.l to 116 The ilistnbut10ll of Ihe numbcn ,n Ihe lables II"'" all
mdlcatwn of lhe prak dry penl)ds. For C1liUrlple. at \layo (Table II 31Ih.,e IS a definite
tn.l.\1ITlUIn tn April-May ",bile II other 1oca.btlft lhe maximum docs nOlllrop 011 qUIte 00
qUickly ,,'dh lhe IoIllC'r durallon. (I S-JO d.~.l oc"urrin~ :IS ""ell in June and even July

Ib an C'Camplr. II Oa...oon III March there was only one OC'-'urrt:n« ~r the
entlle penod of rc<::ord ,"'hen Iha mllltmllm rcbli.., humidity "";OS Ie.. than or equal to 2S'\
and onl)' for one day For the minimum relatiye humidily "ondihon equal to or I... than
25 in May thcrc IICre 65 oc"urr'.,nce5 l.st1l1i I-J day., 8 occurrences I... linl 4 10 7 days.
and one in lhe 11-14 day ran.., whkh ....s 9 day~ (the longe,t duration), In May for the
40', condilion there "ere a tOI.1 ofJo,l+14+11+S--70 occu.....,ncr-s and of the 5 in the 15 to
30 day. ranac the IoniC" was 27 day•. In June for Ihe sallie condit,on there W~re a totKI of
7~ occuw:n"", and of the J tn Ihe 15 to 30 day ran~e the lon~est "'~jj 27 days (sam~ as in
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May l. These tables au intended to give all indication of oc<:urrCncCs of wn,eCUlive duration
of low relative h.umidity conditions particularly of int.,..,s! in forestry applications.

A study of lhe relation of components of the Fire Weather Index to monthly
provincial area burned by wildfire in Canada 1953·1980 by Harrington elal. (1983) shows
that Ih. m()';\ severe fil'" wcather conditions in Yukon prevail in June. Although relative
humidity is on the average lower in May than June, it lakes lime for the forest fuels to dry
out. Also the incidence of lightning is greater in June as well as the frequency of extreme
maximum tem!"'Talurcs. The worst fj"" ~ason on ..,cord occurred in the summer of 1969
with lJ!l fires of which 92 were in Ihe month of June. Tile distribution of 15 large fi""s
included, Cannacks 5, Daw>on 2, Mayo I, Ro~s River 3, n~lin I and Watwn Lake 3. A
forest fire des<;ended a draw to d.-stroy half the townsite of Faro when it was under con·
struction, as well as much of lhe surrounding fore<;l. The synoplic p.\lem associated wilh
lhe peak of the hot.ury spell i~ depict"<J in rigure 128

TAIILE 1l.1
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T ....BLE 11,2

Fmjumc}' of Sp«U>ed DuratIOn RanJlrS t o.)Sf
of Sp«;r>ed Conditions of \hnimum Rebtjye ""midi!)
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T,\RlI'11.3

Freq"enq of Specified Duration Rang<'" l Da} 'I
of Specified Condition, of \1 inirn"rn Relali,-e H"midil)
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T\SLE.114

Frt-q~) of~rllPdDural ...... Ran~llh~'.
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TAIlLE 1l.S

Fre<Juency of Sp...,inc<l OIl'Mio", Ranges 1Dar'.
of Specified Condilion. of Minimum Kelati'·e Humi<lily
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FigUJ. II I lRp"'0dencc of equilibrium mO;'lu" con1<n' (,vcf.god for 6 fuel (yilt.) on ,.l"iv.
humidity .nd temporalu" (Schro<d<r .nd Iloc~. J970)
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Lnder lh~ ~n~1';l1 {"'Ulill..,n ('il1cm oJ III~ nortll~m h"ml>('herr Ih~l< .. "
OO",linl. ~n~I';lU}' "'est to <~t.('~"'on01 p.....n< .~'tem'. The ,<".,nphl. ,11,1,,1>10­
I".n of mounliWI barrier>. cont,nent, .nd ..",...an.. mijonr ",,",an "urnnt,• ..,d lhe locatlOfl
of the leI .Iream de'ermm,· the ('tderred In.tb f..,r these ,y lems 1-01 rUlll('Ie. on lhe
ma.:ros.uk a Io"l".....e nJac ak>n P",YW "'''1 \la..ka and Yuk,," m ..,f >e.>.r ~au..e
IIIe .eSlern (..,nhllera a,~ I' ,t, UldiIt>l l r lI"l'C"S I ~ ~ -I ~.5,

In wmm"!'. the mo<l prl<alent 'eal"'" of Ille p....-.... ('altern Oftr tile PacifIC
and oonhllCntal north ... e>! .. the bl'!" 1Ir,h ('rntD", cdl at m,d-btlludc1. In lIl~mmel the
Pal; fie Hicb .. al ,...uu~ ... Ink III the~. a .e..... IIOU'" l"""uJ.1< lrum S,beti.llllmulh
lhe nollll",.,.. BennJ Sea 10 nonh...nt

In ... 'nter. a major ..,.. PI<"W'-'" celli'"~ Ihe -\leuuan' dUIIIlnalcl the pattern
It t<ecort\ft otpru.l'..:d m faD. ..nd IIl<>rc Inten.. a, II a!IIWDCS ,.. normal dom"",nl poIIl.,n
,n T.Iui nolthea.lern P-",if"" 1;1 ... ,nlerp.~ Some off""iboul. from the pJt'~nl ". mtlVe
~,1V5> Ikn"" Strail into Ihe Bc"ufon Su I.., .(fect Yukoo.

At hich Iamud'" m ...."'Id· an ,mrntll)C cok! hip, p""llIe are" dom'Ntc, S'hc:na
... ,111 a ndlC e"tendinJ!; "a>t ... ard ,nlo tile (:alUodLln ""'lor of the fk..ufo.1 Su 8y hnuaI)
a m..... cell of hljlll pr~"uJ1' p"" .. ,10 oWl tile ''>:ntral Yukoo-\I.,,,kenl'e M,'unt;un Ifi:t<>T,
The S,tH:~n Il.,h di\.<ipatu rapwly in .('"n, and 10... pre,~u", pr""a,l) 0' e. thc \'ct" t>a"n
and much of S,beri.. in ,ummer

The m"'l important future ,aU>ln, ,h~n,eable .....alh., ,n Yuk"n l> tile e!unp­
I'on of Ille Aleutian Low lIIto the Gulf "f \13,ka DurinJ Ille f3U and .... ,nter ,e3>on, there
are m~ny mar. >!orm, mo"nM tnlO and.'ur d""dopllllI;n Ihe Gulf of Alalka th.1II 'TI ~TlY

other ar.a in tile nonhem heml>pllcre, Whil~ individual low. K.ner.lly .ptml into Ihe Gulf
and stall. tile a...o<;iated ....catller often .('re~d., in a modified form, 3erO', til. St [li••"
('oa t ranlle. ;nlD Yukon. The,.;: .y.tenl> allecl m~ml)' the ""othem half of Yukon

These macro-alld ,ynopti, ><:alc ....ather >Y',tem, creatr Ihe ",nnaJ ... ,nd now.
cloud alld preCIpitation re~e. ,n Yukon They ,mport cold or ... arm aJr, dependmJ on Ihe
on qltQn or ~~;onal 'torm t..d...

"If \Inotlo
An "'-" are re.:osniUd • C.lentlft t-oo"" of air .. due 10 :heir dlfferenl

0IlIl""- UIl be dtsllllPlished by lhelr rdau...1y unil..rm temprratUl'f Wiler QOlIlr,,1 and
ubi!ily nen IhOUlh there a~ ",a at >anaI)Oft1 5<'~a1 ly('<.'1 _ Oft!" Yt.,. lbr

dornuunt au m-. at'<' ot co""",,, '.\r.l", llnJlo bUI "banel....,I ........ >-al) d"pend,n, Oft

I.bar Ir~cll'I')' \>efon: read.U1' \' ..kon

Contmcutal .\ret><; t, 'I Tf1loII: "A IS a .,nllT .,nn..... re<Wtll\l ftom the 1111 11"­
radl&llOfIII coollQ- .1.1 lI1j1h ",,""em blllW& 1lli1 re;;ult ,n a I) r'~ _WNon prorlle
..nom furm. uf • h"'h at'<' sbo"l1 III }-II'"" 8 1 TlIc <>. r .. cold .,tll nll:Jlilil>1t WlIt~r content
nccpI In ble faD JlId early "'lIIta' ..-Itnl a 1ha8o.- .uria,;e la)er.:.an be.onw <IUlr. mfl"t
clue 10 r"IlI~llOn from "pen .....ter U\':a' .umcr 1I>"n lhe;>it Ille C.\'If masl "at ,I•
•:oldest IIIId dc>:('C'>1 dulVll hnl.lU) and rebr'ual')' Th~ ,n.erWt- baUu and dftp'alky'of
Yul, n ","-II "' fact creal. tlli> 'H'C a' mass under .Iapllnl ,nnd'tlOf\ .... luo:lt mha.....
ruh..t"onal eoohnl!' in ..mler,

M......J,fi..:d Conlm~nlal .-\t,U. (me.<I,1 ThIS OS the areu,,~.. "I p"n&.1Ummel
~nd faU 11. >UllIce !'Clion I' Ill. I"'rmancnt arclic "",-pa"k ..'hieh in >"mmer" "ovOfed w,tll
puddle, of melt waler. 'fhe me,\ .....armer ~nd more moisl Illan cA bUI .tllI fai.ly ,utile
[h~ "abdJl)' confin'" Ihe mot,ture to th~ lo",e.1 1,,-.1;. 1..0", ..ratu, doud and fOll; ;LIe
~ommon ofhhore bul as rhe air mllve, inland it "rapi\lly warmed if lhe iurface I' fr~ of
'!10.... wllICII tramform. tile ..catllel 1O tn.tabihly doud witll ~""" vi>ibihly a lew kilo­
mttr", inland

Mamime Ar"ti~ (mAl; Thi. i> urctic air modifj~d by a trajectory "'er .dallYely
warm w·~ter '''ch as III~ norlh PJe,fi" or the lIerin, Sea when it is ic.-fr.e.1l al.o l>ecome'
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incr.a,in~ly unstable a, it mOve, inland gj'in~ ri,. to cumulu, and ,tmtueumulu; cloud
often of ,uffici.nt d...lopm.nt to prod"ce showe.." which al tim.. can be quite exten,i,e,

I he arctic front. (lhe hne or zone ",pamtinp. the arctic airmass frum the warmer
airmass), is most uflcn .Iong th. inRrior ,lop. of th. SI. l::Iias.co.,t Mountain, in winter
and o.'cr the fk.ufort Soa or alon~ the north ,lope. of lhe Brili,h Mountain. in ,ummcr.
Findlay and "frcidl (1977) citcd" m"jor ainn••; and wind traj.ctory anall'.i, by Rry'<ln
(1966) which demon,tratcd a c10S" relationship between thc trec hne in Canada and the
me,Iian pmition of the arctic front in ,ummcr. This com,pondenc. h.. alo;o becn ,hown
to occur in lurasia by I(reb, .nd Barry (19701.

Th. modification that can occur to arctic air rna,,,,, in winter i> yery drama lie,
Extrem.ly cold cA air mo,'in~ o'er tne we,tern Gulf of AIa,ka may warm 40 to 50~C in the
low",le'e!> The air ropidly hecome. y,ry unstable. and wilh lhe moi'lUre gain.d. towering
cumulu, or cumulonimbu, wilh ,now ,h",,",,. and occasionally thundc,-"toml> develop
nte air. a, it [cache; lhe coastal mountain< of Alas1<a and B,C.. create; exun,i"e cloud and
heavy precipitation on the outer '(01"". By thc timc the air roach.. Yukon. much of th.
moi,ture ha, been remoyed by the mountain barrier, In winter. wiln insignificant solar
heating. in;tability cloud m'er the interior is rare. so ,kie, are relati"ely clcar. Moderat;ng
temperat"r.. dcv.lop at lower el.vations a, thc ,ub,idin~ air 10 the lee of the mountai",
reache, the valley floors.

Marilime Polar (mP): Thi' air. I' hich originate, in mid-latitude'. i' often J>><>claled
with warm ,pell, in Yukon, At thi' latitude it i, fairly ,tahle and quite moi'l although the
lower le"eb are frequently dry after pa"in~ ",'.r the co..tal mounl"in,. In winter it reache'
the wuthern Yukon in ".<sociation wilh the morc mtcn"" Gulf ,tonns. hrin~in~ exten,;,'e
cloud and precipitation. On rare oC"3>ion" when it reache' the ""ney lloor; in >cuth­
central Yukon it create, halmy mid-w'int.. thaw,. In ,ummer, thi, mP air frequently prevail,
oyer Yukon at all 1....1' and. aHho"gh thc clOUd co"cr i' not", .xlen,i,·e a, in winler.
pro"ide. ,orne of thc hea.ie,t precipitation.

Mantime Tropical (mT); 'Illi, >ery warm airma" dc.cloP'> in the equatorial
r.g;on •. It, moi.lUre. inilially at low I..el., ,pread. upward on lhe journey northward. M'l
air reache' Yukon only ""ca,ionall}'. then ju,t at hlJl-h I.vel,. It, most frequent occUrrence
"' in Ihe fall In association wilh Gulf of Ala'ka ",orrm which originated", typhoon,. On
rare occa,ion, il may com. from the Gulf of Mcxico northward over Ih. contin.nt to bc
cntrained in a dewloping ,torm to th. lee of the Rockies or Macken'ie Mounlain,. Som. of
th."" ,y't.m, ai.e h...y r4m. O"er e",tcm Yukon. The"" warm airma,se, contain the
highe,t mohtur. content and when they reach high latitudc, Can cau," unuwal or extreme
weather.

lhe temperat"re, aloft uf cou,-".: "ny with the aim,,', and ",ao;on. Mean lapse
rate, for ",a,on.1 month, at >elected ,tation, are gi,'en in Tahle 8.1 and upper aIT tempera­
ture profiles in hgure> 1l,2-.'l,4, Whiteho[", is typical of the soulh whil. th. profile for
1nuyik i' reasonably typical of th. Yukon Coo,tal Plain.

Air mas"" rellecl the rang. of tempcraturc and mo"tore availahility in a ~iwn

regIOn.

12.2 Mean 5(}'kl'a I'al term for Mid·sea.,,,, .\Ionth, and Storm Tl"ltck.

The ",rface (MSL) pre»ure pattern, for January, April. July. and October for
Yukon are shown in ri~urc. 7,( to 7.4, The 504-Pa pallern, for the sam. month. and
,,"ctor wind, at ;tandard level. in the atmosphere o,'er Whitehors. are ,hown in Fil!ure,
12,2tol2.5.

Reitan (1974) used the mean frequency of cyclone evcnl, and frequency of
cyclo~ene,i, o..r th. 20-year period 1951 to 1970 to determine cyclonc tracks for mid­
",ason month,. ,\rca> of mo'l frequcnt cyelogencsi, coincidc with the on~in of each track
Reitan did nol examine anticyelone,. li,hka and Smith (1980) ,tudied Ihc climatology of
both cyclon"" and anli":j'c1one, in hnuary and July O"cr 3. 28-ycar perio,L 1950101977.
·\tc" ,Ii>tribution" ~ene.i•. decay and relaliv. variability were analy",d and prefcrrcd
probable tracks were determin.d

© Her Majesty the Queen in Right of Canada, Environment Canada, 1987. Reproduced with the permission of the Minister of Public Works and Government Services Canada.



-287-

SlOrm corridoJ"; (compmite cydone lrucks) arfectinr Yukon are di,pla}'ed in
firure 12.1 The", are based on lbe aforementioned work a; well ..< tbal of Klein (957),
Berry fl ul. (1953), ,ood lhe collective synoptic experience of lhe aulhor.; Th;, proYides a
compo<ito ,ummary of common IT"cb, The reaJer ,hould note. howewr. thaI .torm, do
occasionally l"kc "uite dIfferent trach. ~or example, lows movinr north to nonbeasl
throu~h I:I.L to Yukon or lhc MJ"kcnlie Valley, notably in lhe falL can caus<: comiderJble
cloud and pre"ipitalion in .0uthca,lcrn Yukon

A de""riptive ,urn mary for condilions in mid-""a,on monlh, follows'

January' An up!"'r rid~e O\'er A1a>ka resull' in we,1 to northwe'l wmd; ,n the
upper almo,phere oyer Yukon (I'i~ure 12 ct. At H5-k1'a owr WhilchoThC, however, south­
southeast wind< are quite frequent. Tlli' is not surpri,ing "' lh. mean ,urfaee patlern i,
dominated by a high pre"ure cdl centrc, northea,t of Wh;IChot>e, with. low in the Gulf
of Ala'ka, Thi' combinatIon rcsults in • <i~nificant southeasterly llow owr ",ulh-weslern
Yukon{~i~ure 7.1t.

The cells of hirh pre"urc at lhe ,urfaee u,ually migrate from Sikria or lhe Arctic
O<:e"n then 'lall o"Cr lhc central Yukon .nd MackenzIe Mountain,. Periodically. portion, or
occa,ionally the whole cell ,,'ill move ",uthward cau,ing cold outbre"b lhrourhout western
Canada They lrack southeast o'er lhe pmiri", Ot soulh over R,C

lnten'" storm, cro,sing Ihe north Pacific m"inlain " mean low pre<.<ure centre
ju,t south of the Aleutian h1:lmls, Many indiVidual ,torn" cnd up in the Gulf 01 Ala,b,
Occ"'ional band; of cloud and pre"ipilalion do reach southcrn Yukon from Gulf Slonn>,
but 1!-enerally Yukon i' cold and df) due to the dominant anticyclonic circulation. At
the out""l of a cold <pelL lemperatures "-.loft are also very low but pre.'ailing w«teny
wind; .t high le"el' ,oon brinK in milder air, Vcry' cold .ir pe1'$ists at low levds and further
radilltion31 coohng., ",en a< Ihe warminK aloft accentuate, the Arctic in,c",ion

An inler",ting second"ry >lorm lrack acro" lhe Berin1!- Sea then eaSlward (Figure
12 I) will brinK mild lemp~rature" but ",ilh ,lrO"" ,0uthwe,1 WInds. to the Yukon norlh
cua,l. C,ually bitlerly cold ",eather O\'er the <outhern interior i' unaffecled,I! i, under thi<
pattern Ihat the very cold Arctic air can plunge wuth"'ard "au,in, major cold spell, 10
southern conllnenlal rc\!iom

April. Through hbruary and Mur<:h the hours of daylighl al northern latitude.
incr..", und air temperature, moderate Slonn lrach shih northward .nd cydogene,i,
i' more frequent in the Pea"" region ralher th.n in soulhcrn Alhena, Ily April lhe,.., l> 1c»
conlra,l belw..,n air rna""" so thc ;nt"n'ity of storm< dimini'he', 'l'he Arctic hillh "now
lo,ated m'er the Queen I:lizabelh Island' "'ith " ridge 10 lhc welt of Hud.un Bay A broad
",uthea,lerly (1ow prevail< at the 'urface o"er Yukon 'figure 7,1), Po"ibly Ihe mO'l im­
porlant realure is lhe upper rid!!:" which has settled o"cr Yukon ,uppre"ing the amounl of
cloud and precipitation (h(I;IJre 11.3). Lpper wind" in general. b"come lighter and more
southwesterly,

July: Throu~h May and June, the hOUr> of dayligltt increa"" to a maxnnom and
,ummer air ma,.., prenil The princip"1 norm tra'k. allhou~hweakened, i'mlo the northern
Gulf of Ala.ka wilh sc""ondary lracks ea,lward across soulhern Yukon and throul\h Ala'ka
(h,ure 12.lt the Lnoured are" for cyclogene,i, in lhe lee of thc Cordillera shifts
norlhward to Ihc ,'icinlty of '\orm.n Well" The surface pattern ha' a hro.d trough
.cro" Alaska, northern Yukon then southea'l over Gl Slave Lake (Figure 7.3). Tile op!",'
ridt!-e "onlinue, ",'er Yukon bUI .n upper trough i, no", defined over the Gull'. parlicularly
in June, Allhoulh doud' and precipilation conlinue to he suppre"ed in lhe upper rIdge.
,hotl-w,"ve lrough, do move lhroul'h from Ihe Gulf to brinl' cloud a"d ,howef'!, By July'
the uPP"r trough. o"er the Gulf i' broader and the rid~e owr Yukon weaker (f'ipIre 12.4).
wltich enhances clOUd amI precipilation dCHlopmcnl, In ,ummer Ihe .ir holds i" maximum
water content .u eve" though there i' considerable ,un<hi"e, ~enerally "' much precipila­
lion fall, in lhc three ,ummer monlh,., fall, ill th'e winlcr monlh,. The upper wind pattern
i' dominaled by Ii~ht we'terlie<

October' from Augu,t through Oclober lhe hours of dark,,"'" and cooling or lhc
air masse, escalate rapidly The COOljllll at mid-lalirUdes, well >oulh oJ' Yukon. i' le" npid,
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h,..,~ .... tl)- o'-er ocean••10'" I" I...., lhel' ummer ",armlh. Inu, the «>fllta'l ~I",~~n .Ir­
m._. bc~om~'l'fCalerand .1 ,rm. InlenlJl) In. urr<:r Iwu!ll ,,'er "'e 1~1n Ai"... be,ome>
Ilwn,.-, (r"U'" 1~,5" aoo lhe d".n.sll\arn UI'l'CT nd~ 1> illlUted ",a lit< cnlern "ukon'
\t, '''''nl~ \'alle)' arca cau~ ","tlt",. I lo",e I "'In.haloh O"n Yuku"

\t ...n ....ri••e prCUW't NtleflU inJl.:3l~ Ihal a ",elHl.;,ciopcd k'", ",Ilt l"lll
""ntre. Me over the .-'1..... , ...1b and Ih, ",her o,-eo Ih. Gulf <'I -\la;.la dUml.... tn the nOrlh­
eHlem ....:11'" OYer Yuton a lOut!teul Ii) t'looo pm-.,I" ("'Jure ~ 4 t a lI"h rr<'Uure ,--cU,
~II" "'-cr Ihe Beaulon ~ and I<> lhe ~ o.l Hud""n s,,) \ " ... low r~ a",a
~l'U\tI~ FI SlJI\poon ",1I,ch a rrn~ .. <n of'll Ir,-quenl ,)d~ln Ih fl '\,1"",-
~, !\. roon "'&Ion In f T '" ndar. I n tr· t thai ,-onne Ihe (.ulf·f-! '\.b<ni
1crA. " 1101 --I) ~ deniO" ':be \1<; L dlut!

The rn~r 51, on ltxt erncr.ill) dllfl ,,'tnh•.-ard U1: rau ..• KQ,>n.1;or)

tnd, <'Wr tho< IkTDII s.ca to lhe II_to" ~ ao;;UYC 'F,.:u", I~:, 11M "'uthn .y.le."
~.n ,reale """f,canl eloud and r ........lal "e,pce..ll)' In ""ulh....1 \'I,.... .. lhe .ala
COnICnl 01 Ihe alf m;run.. I II uirlv Iti&h -\, laU prOlJ<3OC> Ihe \'.1" "rrak...,ff 1\1#t.
mow: ""ulh,,;ml IhrouJh lhe Yu"o~·).( ~krn,~ Valley I'C'JKIfI ",nit _"-.."." l...quenq
Illc ~condM) ,torm tn,k .h flS 51 utll a,"" II C III '\uvcrnb<"r and ~mb<r .... thcn' .'"
.... f""qoent Intnl<lOn. of duUli and rrc.. r,rallon In1<' Yukun, SJ,IJ1ir"anl aIr rna« ..calli",
,o;u..tl u w" .I.at"", ~nJ [lltltl pr"';lrlUlIun ne.aT Lok.:. "".1 m'u'\ 1'\ cotlU1l,-,n IJnlll f,ceu ....p.
",Illeh ~&nleraUy coml'kt~ bl mio!·r>c.;e,rnt>c,

I : j Oasic 51 nup tic \', catllcr PII tem,\ (her Yul<on

The four mo,t c"mme", "'calha Nlh;rn> "re depicted in h~ur.. 1~.6 1U I~ 'I
lh.,) O"~U' f",qu.nll}' enou~h to WJrrant dlSe".."m "nd idcnlllkat",n of Ih.' ........ ,.llcd
",'e.,h..

Pallcm \ \\'cr'Je ""eath.r Ih~ur. 1~6l Ihi, is Ihe J1I",t l,e<lUenl ",•• th.r
pallem an.diI\J. Yukon and OC.... 1"1 In .1lvasun.. II comi,1> "I' a hl~11 rr.:V;Ul" area UHr
o t ",1I1l a r<n;t>lenl low In lite "'CltUI' (,\Ill of .\1",,1.1. Ind"'lJual "arm, rnC»1l QuI of Ihe
central P."fJ~. tum n"rth",ard IIonlt Ihe ,"Oa 11 01 O.C and lOulh, I'll 'Ibka Ih.n amal·
",mate .,11> lite 10.. n t: '" em Gul L ",nIl) tltn, "'III be a r, vI dHuri',ar" s
.. hiell haw. nCUrnl' ," _4 41l ~, wI I, crall pall.r" ~roul f'r I .cc.. 0'.'

l 11) Ih fir d lhe _ ....." ~h. m<»' .. and r rHlllOft
O<'ft lbe Pac III; an nl'" loud bq:tn ..00 ,,, ~ootm Illead low
,hl.. l«nm. and Iowuing'" 'III I Pre pmlhon d~lopI"'hm~00tr. tile low

II"< Tbc:~ PCI~c r:hebnml flbese~SleIlla1lf!lile1h.rruntaJtl\l .. lunorul<e...
U II CTOUCS Iw III .• Laut.. In >UlIlJTl..... ) p..,ttlally Scar lJctund tb;: rronl atld
Mo.. en lIN Tailty ,cncn " r n nor Yu ...nltr. Kin u:lI'aIl) dnI afl.r .a<:b
d llItwtoe tlK>ulb- ckNcI)' n I th rn . '1IUllcrl1 _ oHen~ lile

lhem anJ .0:. tem dopes of lbe ( oat P-cDy \I.:>Ur1latn. and In the \1. kuz -o,.ihie
\l ,nl.3 !\uc.:en:hnJ: nns ~ I ...1 shield and
"hler r"''1l>C11l pr lIOn

T' pcrat _ I' >lit;h Iy lbo.. ~~.ll~ (0' :lIons '" qUIll'
wmdy pa,,1ICU1arIy ovet '.-1Ik

""unn 8 .... ct lll.SClII d .... "'Hhct If'.". .... 1~.~ Ih.. p tum t naJt[n,ud a~n

,"el\llYC ...... j'm:'»Ure a tie> tbc n ",II<:", Gulf "f \IN~. '.- ulr,,. and AIISk~ P", .....'"
JDdICnI .Il1"l1n.! the: '" are no! u<Ullly I1ronS It ~ IOm."iLI1 "nu IT 10 11" ·',~,Id 10,,­
~urnmun 10 lie anJ Alberta Qn,; II " ~c1U\"S 11 rna) PCN" f"r man) d.)1 t.o:n<ral1). to
11« Jl>Jt)~y uf ....wenh. bUI tu Iht bendll of an ()lhc ..... ;~ anJ Yuton. ""J'-loI'n'3d cloud
and p"~'pltallon ... ecomNn} lit, pall.rn. Iht orpniLed doud ,hidd, as"""",'ed ""til Ih.
""PJr~Ie ""Iurb.n~", mo"n~ alun, lh~ ~"rnl (ra," usu.lI) ",nw" ,,,ulh ,'I' Yukl'n while
"'.r th< Ternlury. d""d). wu,",ery, air rn" ...calhcr "ncr ,cern, tu ~nJ I'h, <"",Ilrlc in
1i~urc 1~,7 I>c",ly In a ,",et ,pellth.t rrev~iled from II luI) l<l!5 lui). 198,'

In ~ummer. th. '.>OCI.I<d .XI.n .". dusI~n; of in,lability clou.! can cJul. h.a'·y
hn",.". e,pccially in Ih. aHHn""n OHen d..-cloring inlo Ihund""rornh ()c~ali<'n.lly
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Ihc>c ",II mcrge in the early c""mnJ to a 101Id layer uf doud JivinJ conllnuuu, rain In
" Intcr, lh. 5.rIov..ralb ~an conlinuc for prolunccd perlo.h wllh modcrale a~~urnulalions Th.
associalcd cloud OOver create. cool condition) in )ummer and relatively mild Icm~ralUres m
"intcr, Thc key upper pallcm i. Ihe la~ amphtud. lroud! or clo..,d low allho 5(}.kPa level

.... ,Iern C Summer HOI $pclls (Fii;urc I ~.81. Thl. type uf dovelopmenl require)
a major hig.!l pres,un: area m Jl<>5I-tiun both at lhe .urface and aloft uver Abaa and wc,lcrn
Yukon. Warm air aA()l;lllted .. nh 10.." movinl northward to Ihe wOSI of Ab~a will move
over Yukon, II lebl II h"h levels, bul u.... ally Yukon i. far enou~ ",mo"cd from lhe storm
cenlro, so Ihal il ",ce"•• lml" or no cloud Wilh primarily clcnskicsand (>lily 1ip.1 northerly
surface "'inds, Yulr.un .. subjeot to ,Irung ""lar healinl, Th;, pillem creal". prolunged
"'ann 5PC1b It IS freq,..nlly termlllaled by an ArCIlC low cenlre mO"1lJ suulhward over
Yukon CoolinI. IS abl'\lpI bebmd the An:li" cold front. bUI preClrllallon l> lonerally lish'-

The out,'andinl fCllure ot the pallem in Fi&W" 1~.8 l> lhe tlronl closed high al
~o-kPa nlis hot spoil prevailod from 13 Juno 10 19 June. 1969 "ilh lhepelk On the 141h
and 151h. Maximum tcmpo..tur.. ranlW from 29.5°C 10 35.6·C at Il'""ral inleri"r l<><:a­
lions and from Ig·C to 2l'C on lhc north CO&>t. The new lo,,'n,itc at Faro whIch was undor
COl1iltucllOn al litis time had half Ihe hu,ld,nas and much of the surrounding ton:" dos­
Iruyed by a wildfire Ihat Qrne do.... n I dra.. I rathef unusuallrac;; When Ih. lownsile
"as rehuill I lul:a! re.foreslalion JlfOUlm ....as Ilso required lills June .... ,. aile of Ihe
h<.>uc>t und dnnl on record

Pallern 0 Winler Cold Spc~ (Filu'e 12.9) The .urra"" and upper all J'<lIlCrn
can be SImIlar 10 Pallem C, except lhc cold .pelb laSI longer. I' the ..,rface Iu&b is much
more tnlenot. The pattern may be destroyed JlI lhe SlIme manner as in Sl.Irnmer. by a low
cenlre dcvelopml O~r lhe Arctic Ocean and plunpng liOulh..ard over Yukon. Surpn>Ut.&lY,
soulhwesterly ",tnd hich prevail ahead of the low bnnalhe warmer air from Ih. upper
kvels to lhe Sl.IrfIC hde the duud and snow in Ind behmd lhe system acl u a proleclive
blankel The .... .mr >pc1I iI usually realized in both Yukon and Aluta. but the Arctic hij,h
will inevitably ",budd lOulhward 10 oreato anolher cold .pen The easlcrly winds to Ihe
soulh of the hJ&h WIll alm<.>" alway) end the "arm .pelJ ,n Aluka, In Yukun, ho.... e"cr,
abo.c nonna! tempcrature-s may conlin,.. if an intCfUIC storm dcvel<ll's in lhe Gulf of Ala"'a
10 create a 'trona soulheasterly now O"'r lhe mtenor

NOle Ihat in the exarnpk in Fi&ure 12.9 there is a cold lroUf,h ralher than a
cloao,J hiJlt al the 5o-kPa le.el. llus ~ n<.>1 un""",mOn ...lrona .urflce hi&hs QlI be iA.'>­

SOCiat.d wilh either Iype of S(l-kP;t pallem. 1lIe partkular cold ~prll dlSpla)ed in Figure
12,9 prevailed from 4 JanLllf)l 10 12 JanLllf)l, 1975, Many oornmunil..s upericn""d
minimum temperalum k:si than -50'C and OIiolvi. was Ih. coldest .. ,Ih ~·C on 5 January
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13. AIR (lOLL nON POTE I L

Parameters that gin: an indic.;'ltion of ,lir poilu ion potential are; 5urfacf: bast:tl
inversion frt:q Uf:ncy, 'alnHo-light wind occurrence and ve ntilation codfidl.:nts. The fre­
quclll.;y of uccurrence of urface based in\f:rsions at \ hih:horsl: and uther northern :tations_
where twice- er-day uPPf:r-air data arC aVfJila Ie, b given in Tahle 13_1. At Whikhorsl:
lhesf: im'ersions occur in the morning in all seasons ranging from 50 t

( to 6Gc( uf the time.
They are u~ually destroyed by solar heating and verlical mix.ing d Jfing the day particularly
in s.pring and sLimmer so lhal lhe oC,;c.;urrenl:C in th~sc :;.easons is only 1r~ or non-exislenl at
23 G T.

As the occurrence of a surf'1cc-based inversion Ii mits dispersion of pollu (ants,
high air pollulion pOlenlial could last ,Ill Jay or everal day~ in \ 'inteL In olhn sea'on a
:significant period of high pollution potential can exisl in lhe morning but be replaced by
good dispersion I.:ondilions by artcmoon. Sue h Inve11.ion occurrence at l-L ;"elson is believed
to bl; mor~ rcpre cntative of conditions in the Liard Basin than lhe \Vhitehor-e data_ Air
pollution potenlial is eXpl;;C;(t;:t to be :sumew hn t higher in the eastern basin than in thc
Upper Yukon-Stik'ne Basin climatic region. There i. a highl:'r oc 'urn:m:c of inversion as \/lIeU
as a largf:r fr~qul;;ncy of calIn-tu-light wind condition' in the Liard Basin cornparl:d to the
Yukon-Stikine Basin.

fhl;: Yu on \hinter eagon ha~ the maximum occurrenCf: of calm wind conditions_
1 t Oaw-on A, calm condition occurrem;c in lhi,.' Dt;;ccmber to February period is 76~'(

(figure 7)~) yet at \"r'hilehorse in this quarkr winch .lfC calm only 15. ';:f of the tim' (Figure
7.16). An 1;:, amination of \hind peed (~ection 7.2.3) indicates that lhe Cen nl! Yukon Ba in
climatic region has the least venrlaiion of any region in Yukon. partil.:ularly in win teL Thi~

basin has a high air pollutiun putcntial relative to other regions.

\\'0 other 'cry important meteorological parameters thal dt;;UoIIninc th~ dilution
of air poIlu tan ts are: lhe verlical height lhrough whkh t1ispl:'rsiun t<lkcs place tthe mixing
height). and lhe mean lransport wind speed in the layer. The product of these lwu para­
meter::. can be interpreted as a venlilation or dilulion [aelor (Hulzworth, 1967) and is
reft;rn:t1 to ..IS the <'\'l:ntil'l ion coefficient". Portelli (I C) 77) calculated thl:' JIlean after-noon
mixing heights, wind speeds avera5u lhro !gh t I;: mi. cd l"Jyer, and the ventilation cOl;;~ffi·

dents fllr Canadian upper-air stations_ Results for \Vhitehorse, Ft. dson an 1 Tnuvik are
shown in Figure 13.1 Lo 13.3.

Mean ventilation coefficient values abovf: 60UOm2/s indicau: luw air pollution
potential (dashed line in figure 13,1 lo 13,3). !,.dues al Whitt..: hore vary from a 1m' o[
t:l70m 2/s in J'.ll1uary tu a PCd of 1191 Oml/s in ray.. or th 'ith low air pollution potenti.31
are April to September inclusive. Vf:nlilaliun \:0 mcil:nls gt:n Tally decrease nor hward and
~aslward [rom Vhitdlllrse (Portelli, 1977). t FL J\el-on low air pollution pOl'nlial Ul;curS
mainly from by to August l ....igure 13.2 with generally 10lrvn 'cntilation coefficient
values lhan <I t 'hitt;;horsc. t I uvik J wly i~ thl.: unly monlh wilh low <Iir pollution potcntial
(~igure IJ.3 J, mt this is not likely representative of conditions on the ukon north slope
because winds there arc higher than over the interior :l:ackenzie Delta.
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a) Fal and winter tempt:ralurcs mw ri e a~ much as 10 to l~oC with summer
temperatures showing more modest increases of 2·3°C. Space heating costs
could decrease 1.- to 2W~.

b) T ger grm'ing season wo l1J <.t 11o w· uti Iization of agricuh ural land presently
non-productivt: due to I,;lim,lte con tra! nts.

1,;) Snowf<Jll cason could be shorter bu( :mo\\l depth accumulations could he
greater, crealing larll;er runoff and mak.ing flooding more common.

d, The general w<Jrrnin~ in winter may reo ult in t'5S int 'nsC Arctic anti ydones
which could then allow' more frequen pendralions of Gulf of Alaska storms
in winlt:r, increasing 'nowfall and gojne:ml s[ormincs over the Yukon interior.

c) Slow permafrost decay will r~sult i i cr~a ed terrain inSlability ,tnd add to
cngineerin~design problems.

Researcher~ are confidt:n( that climntic change will create global warming a.nd
expect it to have a major impact on Canatln within 50 years. They arc um::crtain, however.
of the magniLude of suc,;:h c.:hangc, the extent of effects on a r "un'll basi' and how quickly
the changes will OCCllf.
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APPENDIX A
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APPF".D1X B

DATA SU't:\IARIES FOR StlORT·TElnl STATIONS NOT IN AtS t:Ll'IATE 'WR\lALS
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!J' 83

10.6 13.3

IS.5 0.8 -5.6 ·127 ·171
SIt ·1.0 ·1~,9 -19.8 ·2~4

106 29 .</3 ·16J ·2U

250 I~.o 10.0 12.01 4.5
,S III IS 82 10 7<lI18 79,18/81

6 0 0 0 S,
·15, -5.5 -1!'01_311,01.33.01_39.0 48.0
I III 271>4127/83 24 ~'11: 110 I:
6606~S

27,S
283

•

"~,
u

3.0 50111.0 n~ 27,S
2 III 12 8~:04 8.1131 S3 28/8,

5 5 S 5 0

-4(1,01-35.01.30.0 ·170 ,(,0
3M 1&4,182 2111~481

l 5 ~ 5 6

·195 ·14S
·21: ·239
-233 -192

10.0
19 III,
""liD

"",

b ''''!I1Co "'IX. i of)
DI" Y<I,
"ymberofV....

of Kero,d
Exl"""" M.... t'C I
DOle,y".
'umbc,ofY..,.
oj KClXlrd

PRE('IPTTATIO,\

\tun Rllllfoll (oun) "IL ML "IL NIL lU 82.7 ..., 70.5 I::. 51 rR NIL 2'7.>
\t ••n ~",)... [olI (em) 19.7 19.3 ' •. 5 2lU n

" " 1,' 1.7 :~ 6 25,~ 118.1 164.6
\t ••n TOl PCpol (mm) 19,7 '" '" "" I5.• 83.7 850 720 .n.! 313

1
2S.! 18.1 '4419

Number OS}"~ ... ,th , , , , • " " " " • • • lOS
M..wrahle Pcpn

Me.n MOdlh End
\tIS(; \1l~IMI~G MLSGl)cplh ofS_ " " " MC>(; "II 'IL ,a "'11.

OIl ClOI>nd (em)
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FRA CIS LAKE. YllKON Lal61 c 17' Long 1290
~ 'W E1ev. 739 In

DESCRIPTTO Thi~ Hud~on\ U<I) pust Wa~ located on lhc cast ann or fram:is L e. some lJO km
nurth of Wat~onLake, and 30 km nurth of Tuchitua. There i~ a ~teady increa~e in
prccipitaliun nurthv. anI from Wats.on T.ake to Tuchi ua with the increar,e in
eleva lion. There j, a de rease in precipitation aga in to the north towards Francis
Lake and northwest to Finlayson Lake. This decrease is due to a rain ~hadow

effec of the relly- t. Cyr Mountains tu the southwest.

19S9· 78 CI\ I.e. JA. , fED. MAR, APR. MAY JU '. J L. ALG. SIP. OCT. .'0". DEC. YEAR

TEMPERATCRES

Mean Daily .1a:d·-1)q ·11.6 ·4.3 55 11.9 18.8 203 18.5 13.5 3.2 -11,5 -16,~ ~.3

Mean Dai1~' l in.Cr) -~:..7 ·19.g -9.0 -21 .L-:! 6.1 5.4 1.9 -4.7 ·IRe5 -':!5.5 ·,),7

Mean Daily tC) -17.2 ·12.1 -1.8 5A 11.0 13.::! 12.0 7.7 ..o.R ·15.0 .~ 1.2 ·3.7

Ex.trel1l~ ~1ax."C) 6.1 (d 13.9 13.9 30.0 ~ .9 ~ A 15.U 6.7 30.0- -
l)akJYcar 10/49 27,4_ 17/47 29/43 ~9,4g 1tl/ 9/4(, 10144 l_/46

umber of Years l:! t\ 7 7 7 6 7 7 7
of Record

Extrcm~ .\olin. C ·(,0.0 -5 .9 ·~8..l ·33.9 •t I .1 OJ) 4.4 ·9.4 ·13.3 -38.9
Date/Year 29/ 7 1 47 2 '48 645 7/ 5 15/ 7 13/ 7 19/47 27/4tl 27/4() 1-/45

umher ofYear~ 7 7 7 7 7 6 5 6 6 6 6
of Record

PRECIPITATION

fean Rainfall (mm) TR II. • 'J1. 2.0 ~ . .8 .5 21,-:' 1.0 TR 230.:::-
:\tean no\','faU (cm) 35.3 3.9 ~6.5

-, .5 2.0 1.0 13.0 29.5 31.0 U:>7.7
1ean 1 01. PCPIL (nun) 35.3 :1 .9 26.5 26,5 26.8 5.~ 0.2 30.5 31.0 417.9
umber Days 'ith 15 11 ]0 7 6 11 10 14 14 U~

lea~UTahle Pcpn.

lean, lonlh End .lissin~ due lo I<lck of data
Depth uf Snow
OIl Ground (em

Max, Tot, Pcpn. mm) :5f.,4 79.0 7~.9 48.3 54.4 53,8 63.5 73,4
Year 48 45 45 43 48 44 44 3
.lin. lOl Pcpn.(uun , .6 31.0 26.9 10.7 ') .4 6,6 ~1.6 25.1- -

Year 45 4(" 47 45 47 47 47 44
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OGILVIE RIVER, YlJKO;': Lal 65
0

1~' r T.ong 138" IS'W [le\'. 579 m

DlSCIUPHO ': This maintenance camp ill's in the valle· of lhe Ogilvie R1\'er, along the north 'd ,e
or th~ Ogih'ic Mnu lta ins. The valley at tliL site is vcry conmicted with surroulldin~

mountams uf 1300 to 1600 m but broader lo the 'C~{ and northea~t. The hm
elevation itself resulls in quite marked rad iational coolin!!, and heating

1959·78 CALL

TE PERATl RES

Mean Daily Ma)c \"C) ·25.3 ·13.7 ·0.1 9.3 17.1 9.1 ·4. -2.6
lean Daily -1m. ( C) ·36.1 -31.4 ·17.9 ·.l.R ~.5 -3.2 ·15 ..- ·IS.S
fean Oa']y C) ·30.7 -:~6.6 ·<J.O ~.8 ').8 3.0 -10.0 ·9.7

Exlreme 1lL ,tc 9.0 .0 (1.0 13.0 ~6.0 ~s.o .1.7 ~9.0 25.6 14.U 7.2 5.0 .~ 1.
Dale, Year 16 1 5 Sl L 126 131 3 _7 ' '3 11/7: 1'78 I 74 I() 79 28/76 ] 76

umber of Year~ 10 9 l) 11 11 11 II I~ ]2 11 9
of Rc (;0 rd

Exlreml' .~ in. ('r -6U.0 -55.0 -52.R 40.0 I-IS,U -5,0 -10.0 ·25.0 -4~.0 -50.6 -5~.8 -nO.O
Dale/Year 5175 13 75 10/74- 2 7 3 R2 11 79 P) '3 _8(329 4 197 20174
Number of Years 10 <J q 11 I J 11 12 l~ I 1 9 8

of Reemd I

PREC PHil. nON

Yean Rainfall (mm) rlL lL 13.0 52.0 27.3 7.5 NIl I rn. _05.0
Mean Snowfall rem) J~'.5 ltd .6 IR .1 ~8.3 16.6 1:.2 13(i,(1

Me~n ot. Pepn. mm) 19.5 16.J 17.6 5_.0 35,4- ~9. 16.6 ]'::.2 Al.fi
umber Days WIth 7 6 6 12 L) 9 7 7 101
Measurable Pepn.

Mean Month End 50 57 61 J\t1SL , 'Il R :'\:J1. ~IL 'l[{ .USC 1TSG MIse
cplh of Snow

on Ground (em)
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JIS

J>,\RKI" YLKO\ 1.ot 66' 14"' Long 137" 17' EIo\·, S33 m

[lESCIl1f'TlO~ Parlin " ..,. >ho,! "rm od ",plo"!"'" camp located in 'he foothIll country
I,."w.cn Ihe Ogil';e .nd Richo"hon MonIlia;",. I h••11. ;lOelf ",.. located on lh.
"." of <In. "f ,h... loothill "d~",. AI,oouv. th. d.,. "'.re Jimi«d. do..
,"mpari"'''' "'or' m.d. with "mil., lim< I"',ood, in Old C,ow .nd I).woo" to
011",," • "h!i... tion of th. duo in 1hi. dill '1'0"" ..,•. He",'", 1".,11'"11'0<1
o<"cu,,,,d th.n upcclr<l. ho'*o,,,. Ihi, moy I>< due 10 o~"phi< Iif! "" 11><
O!,I,',"<- Til< 10,,"'" wmter '."'porum.. rdl«t the 'tron~ ;memo" cIL.r.d.,;,­
,ic. In the northern Yu~n,

19~~78 CAlC JA~. ce. " ,'H. ,'PM·I "\Y Jl '. JLL. AlG. SIP. ~. ~·o\'. 0[c.1 YEAR

TL\II'tKA1LRB I I I
1

'>le.n D.") .11" CO -~U -17.8 ;-14,6 ~, '" 17,1 18'! 17.0 '" -~ ,3 -16.~ -1'1.4 -L~

Mo.nllod} Mio.tc) -30.4 -~i31-:'3,6 -11.5 -1.0 ., ., .." ·1.5 .9,71·n.o _:'7.:' .1OQ
\le1n [)a~y(q -~5.91_:"6 _19.1 -6., '" I I.Q 13.8 1!.5 31 ,(,0 ·]Q.h ·.:'11 ..

0.01·.1.3' 4,4 10.0117.8 .:'6,7 32.2 :'1.6 " , 6.71·1Ll . " ·3!'
'I 73 '~I 73130.-n 30'1J:~6 73

- -
)7":' 1~'7:' ~n 17 n 17 7~ .:' 7:' Q 7.:'

.:' .1 3 :' .:' , , , , , ,
htren", M.~. ("C)
VateYe..
l'umbcrofYe."
of Record

Exl'em< Mm. (q
D....-Ve>r
'~mherofYe.",

of Record

-47,8 -4' ,:'1·37.8 1'!6,1 ·1:'.8
167.l1]~'4 874 67:,111 7~
'.1.1,'

414,
-:',:' ·1.0 -I~.:' _:'7,~ '-3U,0 -48.9 -48.9

741.:'1 '4~~ 7~ ~~ 7~116 711311
3 4 .:' > !

'"45.0
4.\0

"

'It ,218,0
30.0 :'51.0
300 473.0

"C
---'-~~.

:''J ,0
.'0.0
·N.O
H

SS.U I 70,U
I'lL 5.0
55.0 75.0
11 12

i'lL
I ~.5
I ~ ..I

•
"Il ~IL

18.uI17'5
18.0 ILl

• •
I'll 1.0 .\7,0

~0.0 138.0 1 3.0
~0.0 41.0 (,(l0

7LJ I.:'
~c-:-:~t-e-~c-:-'--c- '----'----"---
Moan Month Eod \l;",ing d~e laok of olloo"'Olioo.

fJopth of Snow
on Ground (em)• ,

Max Tot. Pcpn, (mm; 41.4 36,1 I 9,1 45,7 7:'.6 95.31579 1184.7184.6 \1Is\'; 65.0 49.8
V., n 7J 7:- n " n '4 7.1 7! " 7!
Min. 101 Pepn. (mm) 4.6 " ;; 391 Ll.7 i 65,0 41.7 W,6 13.! \tlSG .:'7':-

'" IYon I" 74 , 73 " 73 73
1

7.:' n 173 " "

PREClPITATIO:'

M..n Rainf"l (mm)
M..n Snowfall (em)
Me.n T01, Pern. (rom)
'~mbcr [hy. with

Me..urable Pepn,
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APPl:;VDlX C

YUKON TERRITORY SNOW COURSES 1984

'l "Ml." [Ll>AHO' I , I "£ASl:RED
"">IE ~"O .. COl:R5E ("ElRES) LATITLD£ LO'GITl'DE i K\"

Abek Ki_ lla5in

Con}on l...h ORAA-SCI 116(1 61'01 136·59' ,
D<,..d..lh OIIAA-5C 725 (jlJ0'" 1J7"04' "F,!s'te (<<ok 08AB8(1 76" 60·34' I3S00S' •
801.. Ri,-.. MAR-SC2 '"' 60°09' 137·56' •
Summil1 08AB-SeJ 985 60·52' 137'38'

Sl.nl.~ Cr••k 08AC-SCi '" 59°56' 136°48' ,
hl:hlnn< MAe-sez '" 60"07' 136·59' ,
Lion! Ri.... Buin

W,,5O" lake Airport IOAA-5Ct "" 60"07" 128°50' ,
Moo uh' IOAA-Sn "'" 61'06' lJI"IS' ,
Pin. Lah Aim'ip IOAA-SC3 W, 60'06' 130·%' ,
1I.nce.lI.i,", IOAD-Sll ;ro 6O'3S' 129'11' ,
Il)'land RIver IOAJ).S() '" 61°31' 128°16' ,
rUIlI',,'cn IOLh~CJ 1175 61'57' ]:'8·15" ,

·P,...........ly colkd lop River

Porcupine Ri...,. Ilasin

OldCfO'" 09FC-SCI J5~ 60·3<4' 139·51' I

Faal< Plain' WFe-Se! '" 1>6·25' 136°4$'

E~1e RJV., 09FC-SO m 66°4 0' 136·43"

!'tel Ri_lYoin

IlI.oblon< 1/.;\'", lO"4A,~CI 1020 64·57' 138"11>'

0,;,1v;" R,ve, IO"lA-50 "" 65°22' 138°18"

"'<"elll;" Rh'er Ilasin

lsicllu KJVo, IOJlA..$(1 "M 63°18' 1~9"49'
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YUIi.ON TERRITORY S'\OW COUKSLS "..
~L".[R EL(\.HIOI' I OllASl.."RED

~A \IE §'OWCOl-RSt I (IlnMo..s) ....Tlf(ot LO:'o"rrLDl IP'

Yub. Ri_"";n I

'... 09i\A-SCi '''' &J"n' U'-·ll'

l.Ionton. M""n'''' 09""'S(:~ IO~ 60'08' 1.1<1'44' ,
lo& C.b,n 094,\<5(;3 "" 5Q'<!6" 1)4'S8' ,
Ath. O'1AA.,s('4 730 59"j4 lJ3'4:!' ,
", /oId·,I'" .\ 09AB-SCIA '" OO'.a' 135'07' ,
M' lotd"'~'" 8 09AB-SCIB ,"" 60'40' 135·08' ,
M' '.tel.I'''' C 09AB-SC Ie 1:05 60'39' 135'(19' ,
M, Md'l,,,, 0 09AR·SUD lHS 60"38' lJS"09'

Wh".h",," '''1POfl 09AB&~ ". 60'42' lJS'(l4' ,
McChn'''''l 09ABMJ .., 60"]6" lJ4'l6' ,
Cludhllm LU.. 09AB-SC4 "" 60"39" 1)4"58' ,
Lo",W. 09AJl.SC5 1'>J I />0·4$' US'O:' ,
1.l"..cIQ'" Croek 09AD-SC! 1235 bO")5' Ilj'OS' ,
',t, Reroot 09AJl-SCl 10.15 6:'0:- 1.16'14'

R.,.. Ito••, 11111 09BI\-SC1 '" 61
0
S/>' lJl":'S' ,

T..... Credo., 09USC: "'" 6:"4(1" 131'07' ,
Hoolo Ro_ W8.\. ,"C.\ 10l>; 61':8' IJI':S' ,
R_C_kthruJ WiIC.sc1 '''''' 1>2'20' Ill'B" ,
~""ofll C...k O'lCA-SC1 ,., 1>2°01' U7"I)4' ,
'",I"luI; Lake t"",,", 09CA-SC2 1160 61".)' lJ7"~0' ,
Bu""",,, "'tnlrlP 0Ill ...-SC3 "" 61'~3' 139"03' ,
Dul. R,~, 09t ....sc4 146l 61'07' I3S'S3' •
Il<.w. C.u" ",,><e, ." 62'25' 14(]·SI' ,
C•.....,C'..l """'''' ",., ;'2'44' lJS'4S' ,
Fort s<llLrk 0'IC1).SC2 .~ 62"49' lJ1"~~' ,
Rot". R,...., 09J)....s< I 1;': !>J"31 l]~oOS' ,
51,,,,,n C......... 09DD-SC3 ." 1>.1'''' 136'41'..
I; ''II ~""' I>on>< 09EA-SC1 ''''' !>J'B' lJS·SO'

Gfl7~I} Crnk ~F"'-SC2 12X1 ""'26' IlSol"

'''',In,,1 J)".". 09FB.s<':1 '" ""'04' 139'~"

EqIe Vlll••o WEC-SCl '" ""'48' 141'Wl' •
Iluundal}' 09lC.st~ "'" ",,'OS' 141';1' •
ClI",on C~" 09[(·<;("4 m ",,' :. 140'}7' ,
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** Ull bers refer to Agencies cooperating in the Yukon Snow Survey::..

1. Ut:parlrni:nt uf Indian and urthern Affairs

"") Environment Canada . tlllO pheril: Environrncnt Scrvke

3. British Culumbia W<lli:r Invt'sligation Branch

4. I laska Soil Can en3tion Scnk"

5. Yukon Tt:rritorial Government

O. orthern Canad:l Power Commission

7. 1'ransporl Canada

8. P"rks C\matla

9. Cyprus Anvil Mjning Corporation

Long Du (llio Recording Prec'pitation Gauge S ations

YUKO
HRSI GAUGE

LAT. REPOR lH'PE,

Haker Creek (,,2 30 l:l 1<)69 1 P-IS

Beaver Ri.'er 60 S J24 53 11 Ign FP-15

Canada TUJl.~~ti.:n 6J ! 128 23 455 10 1973 FP-15

Lkrnpster J64 65 47 1.17 47 ~5J 11 1977 l'P-1 :5

Dezadea_h 60 n 137 3 7~4 II 19~O FP·15

Fort Reliance 61 43 109 10 16 9 1980 FP-15

Frances Ri.'er 6U 35 1-9 II 732 10 1973 FP-15

H) land River Strip 61 30 128 16 85.) 10 1973 1 P-15

1eadowen:i.: fiO 35 133 5 123:5 11 1~) 1 ~}'-15

Montana lountain 60 1344U 17:52 () 197 FP-15

Mu.~h Lake Upper 60 8 137 26 1676 II 1977 H-l:5

ahannj Hor )ri.ngs 61 15 124 :2 610 1973 FP-lS

Resolute 7 3 94 59 67 8 1980 FP-lS

Rock Rjver 66 47 136 20 610 9 1974 FP-15

Sheep Creek prer 61 1 138 37 1~85 7 1975 FP-15

Sheldon Lake 62 37 131 17 884 11 1977 H·l5

Virginia •alb 61 38 115 48 (,10 1~73 FP-15

\\'allh Revenge 63 23 31 34- 15~ 8 1~76 1 P-15

F & P-lS - Fisher & Porter with 15 mi.nute limeL
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To Order Climate PublkatiOI1~

Each year the Atmo'phenc En.ironment S..... itt publishe. climate data and
mfonnation in a number (If current or h..toric1.1 periodical•. M01l of the publication. are
a'lIilable on subscription. Many one-lime pubhcatiom containin" speclalized information
on <tatistical summary !Illeet>. in normals hooklet .. in bibliographin and in alia""" are issued
on occ.sion. Information aboUI the contenu arlll format of tlle~ publicatIOns and how
copies may be obtained i; nailablc from th. Atmospheric I:nvironmem St-l"icc upon
reque1l

Generally_ the fronl·llne supplier of climate information i, the rC\tlOnal clUllalolo­
"Ical .peclilhU or hI. equivalent, for ,tern, of an inler-re~ionaL natIOnal or International
nature. the enquirer ""-'uk! contaCI the Canadian Chmate Centre. The name and address of
the om... from which <Ubscription< Or copies of publications may be obtained are !Illown
below

RCJional Off~,

Director. PaClne Re"ion
Atmospheric I"n.'imnmenl Service
700-1200W.. 7Jrd A>enllC
Vancou>er, HC. V6P 6119
Attn, ScientifIC Service.

Dlfeclor. WeSlern KeJPlln
Atmospheric Environment Service
ArnUCentre
6325 10J Street
I:dmonlon. Alberta T6H 5H6
Alln ScienliflC Services

Dire~t(lr. Central Region
Atmo.pheric En"ironment Service
Room 1000
266 Gl1Iham A>enue
Wimllpell. MallltoN K3C JV4
Attn, 5eienllrlc St-oiccs

Director. OntarIO Repln
Atmosphff\C Enuronment Service
255t Cbir A~nue. £ase
Toronlo, Onlano M4T 1M~
Alln 5cientif'oc ServiCes

Dtreetor. Quebec KelllOn
\tmo,pheri<; I:nvironmem Service
100 Alexis Nihlln Blvd. 3rd Floor
Ville St.-LauJ'"nt. P.o. H4M 2/';6
Alin. Scientific Se-rviccs

Dire~tor. Atlantic ROllion
Atmosphene I:.nv"ol1m~nl SCT"icc
14961:1edford Hlf,hway
Bedford. Novi Scotill:l4A IE5
Alin Scientific Se-rvicc<

Canadian Dimlte IAnt~:

Assistant Deputy Millisier
A\mosph..ric i:n>ironment Service
4905 I.lufferin Street
Downsview. Onr.ario MJH 5'14
Ann, Oimatolocical Se ..... io;cs Di.ision

DEPT. Of mJIA~ .'HAIRS &
NOIITIl.II,1 IklUlIrJAUH

JUH 281988

'I'IJIlON fOMST S(lMel

WHITEHORSE, Y.T.

l(em,llanttS by chcqUt or money order should be made plYlble 10 Ihe R~ ..<'I'

General for Canada. I'or a Ii'lt of publications send for a copy of Selecled Publication" III
Clirnalololy and Applied MeteorololY·
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APPE UlX D

Cl.I I TE P BUCATIO S

Canadian C 'mate omlals, 1951 - ]980

ntlc Issued

Radiation 1982

Temperatur 198_

Pr cipit'tliun 198_

Degree Day~ 19~L

Wind Iyg~

roo t 1982

Brigh t Sun 'hine 19 ~.
Pres"ure, Temperature 1YH4
and Humidity

Soil Tcrnpcf'lturc, 19 4
Llkc Evaporation.
Day \Vith ...

Volu nc Price

Other ES C i natolog'ca Publication Relative to Yukon

Principal Station Va ta PSD-77 For Dawson

l)rincipal Sta lion Lla ta PS )-77 fvr Whit ~hvrsc
(. SUrTlm'iry of hourly weather 01 ser 'at ior s, eli mate
normals and extremes)

_ 2.95

- 2.95
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