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ABSTRACT 

Kluane Nattonel Park is a wilderness area located In the St. 
Elias Mounteins of the southwestern Yukon Territory. The eastern boundary 
of the Perk and the Perk Headquarters near Haines Junction cen be reached 
by the Alaske Highway from Whitehorse or by the Heines Road from Haines, 
Alaska. However, most of the P8rk is relatfvely inaccessible due to very 
rugged topography and often inhospitable conditions. The beauty and 
challenge of this erea will nonetheless, ettrect meny types of •Isl tors, 
from short-term cempers to mountaineering groops. An understanding of 
climate and its influence on visitor activity, construction techniques, 
wild I ife end ~egetation, and Park management and interpretation Is• 
necessbry prerequisite to intel ltgent planning and regulation of activities, 
especiel ty In this area where the environment Is. so drematlcally shaped by 
the c I imete. 
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Plete I. Lowfands East of Kluane leke, Y.To . 
August 5, 1973 

Picture teken feeing southeegt; shows the inlet of Christmas 
Creek at the southeast end of Kluane Lake, the Kluene Hil Is 
and Ruby Range in the distance. 

Plate 2. Mountains West of Kluene Lake, Y.T. 
August 5, 1973 

Ptcture teken facing south-southwest; shows the southend of 
Kluene Lake, the Slims River delta, the Kluane Ranges and further 
In the beckground, the snow covered St. Elias Mountains. 
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Pl ate 3. SI fms RI ver, Y. T. 
August 4, 1973 

Picture taken facing southwest, •hows the braided stream bed 
of the S-1 lms R Iver wh lch or I g I nates at the snout of the K1ak1wu I 
Glacier end flows northward for 13 mlles Into the south end of 
Kluene Lake. 
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Plate 4. Keskewulsh River, Y.T. 
August 4, 1973 

Picture teken feeing southeast; shows the eree where the Sllms 
end Kaskawulsh Rivers begin. The snout of the Kaskewulsh Glaci er 
Is hidden between the two mountains on the right. The val fey 
which stretches out pest this point contains the Keskewulsh River 
which flows southeestwerd for 27 mites before Joining the Alsek 
River end thence to the Pecfflc Oceen. 

Plete 5. Keskewulsh Glecler Snout, Y.T. 
August 5, 1973 

Picture teken feeing southeast; shows the Keskewulsh Glecler 
• snout end moraine delte ending In the valley which contains 

the Slims River end the Keskewulsh River. 
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Plate 6. 

Plete 7. 

Pletes 6 and 7. Merging of the South Arm with the Kaskewulsh 
GI ac t er , Y • T • 

August 4, 1973 
Pictures taken fat .ing eest: show the South Arm joining the 
Keskawulsh Glacier which makes e sharp bend at that point. 
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Plate 80 Kaskewulsh lcefield, Y.T. 
August 4, 1973 

Picture taken facing west; shows an acc'-Xflul~tion bree of the 
Kaskawulsh Glacier at an elevation of 6000 feet e.s.l. 

Plate 9. Glecial Cirque in the Donjek Range, Y.T. 
August 4, 1973 

Picture taken faci~g northwest; shows e cirque located north of 
the Kaskewulsh Glacier in the south part of the Donjek Range • 
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Plete 10. Lowell Glecler, Y.T. 
August a, 1973 

Picture teken facing west; shows "celvlng" of the Lowel I Glacle 
into the Alsek River. The St. Elles Mounteins are In the 
background. 

Plate II. Snow Patch In Stream Bed Near Kluane Lake, Y.T. 
August 2, 1973 

Picture taken facing north-northwest; shows an old snow patch 
et about 2800 feet a.s.l. In e spring-runoff stream bed Cthe 
stream now hes a much reduced flow). The south end of Kluene 
Lake and the Ruby Range are In the background. 
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CHAPTER I 

I NTROOLCT I ON 

Kluane Netional Park is loceted in the southwestern corner of 

the Yukon Territorv (Figure I>. The erea includes spectacular mountain 

ma sifs 8nd extensive ice fields and glaciers. The alpine tundr8 zones 

and IC>Wland coniferous forests support some of North America's finest 

wi ldl ire populati ons. The remote and rugged. nature u f the Perk is in 

kec~-•ing with the ~ims of Perks C0ncd~ as set out be low. 

"~ationel Parks are areas of outstanding 

featu r es dedicated to the people of Canada for their 

benefit, education and enjoyment •••• and such parks 

shall be maintained and rr.ade use of so as to leave 

them unimpa ired for the enjoyment of future genere ti ons, .. 

"Three major activities are involved in making 

a national park achieve its goals: resource con

servation, planning and development, and interpretati on." 

"be fore the park aree can be developed, t-he road 

network laid down, campsi.tes toc~ted, etc·., the planrer 

must know the nature and distributi on of the import~nt 

resources in order that he mey locate amenities in 

areas where development wil I not conflict with natural 

resources which are to be preserved unimpaired. Yet 
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his road and trail network should be designed in 

such e way that outstanding resources cire rendered 

accessible to the visitors. Similbrly, the invent9ry 

wi I I provide the interpreters with the basic 

information useful in determining the areas, features 

and subjects for interpretation. CI imate is one of 

the basic physical resources to be inventoried." 

Fr om : Ca.nada, Oepartment . of Indian Affairs and Northern Development 
National and Historic Parks Branch, Information Bulletin, 1972 

An inventory of climate for Kluane Netional Park Is difficult 

for a number o f reasons: 

I. The extreme nature of the topography means that locations in close 

proximity may have very different physicel characteristics~ 

2. There i~ also a l r•rge contrast between surface types; for example, 

ic e fields compared to forested valleys 8nd slopes. 

3. C limate is extreme in high latitudes, with large seasonal differences 

in the length of the sun period. 

4. There is a pronounced lack of meteorological weather stations In the 

area. Consequently, climatic characteristics are only measured 
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for 8 very few specific locations. Year-round observatl ons or e t8k~n 

a t widely-spaced sites along the Alaska Highway which are p~rt of the 

Csnedlsn me teorological observing system. The records from these 

stations have varying degrees of completeness. ' The principal or f irst

order s tat ion ~ neasure a wide range of meteorological parameters hourlyy 

The othe r stations measure temperature and precipitat ion, twice daily. 

The s t a ti ons can also be evaluated on the basis of length of record, 

ex tent of rec ord interruptions, age of records, and represen t ativeness 

o f the station landscape to the gener-al r egion. Many stations existed 

for only a few years; some stations have been· recently opened; and 

other s wer e in operat ic1 n for a short time cJround the turn of the 

century. Breaks in the record are common for the longer term stations . 

The intern btional st~ndard n·,rmc=il perfod is an uninterrupt e d 30 yeer s 

of observe ti ons. Although this condition ls not satisfi e d by eny of 

the stat ions edjacent t o the Perk, some , such as Wh t·teh0r s e A. end 

Haines Junction, are within acceptable limits. A_lfst of stet ions with 

information on record lengths, interruptions and ~eether el ements 

measured is presented in Appendix I. 

. -
Obs er vat ions in the Park area have been obtained in th e sumr-er s 

since 196 1 by the lcefield Ranges Research Project (IRRPt of the 

Arctic Institute of North America. They have maintained a small 

number of high-level camps and a base can1p (just outside the Park at 

the south end of Kluane Lake) for a few months each surrmer. A few 

other groups have maintatned shorter term sLmner observatlons else-
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whr re in the Parko The records of the observations taken by the 

non-governmental groups must be obtained, evaluated, put onto acceptab 

forms, qua Ii ty control led, and processed before they wi I I be useful 

for climatic descriptions and for comparison with records from the 

official pPriphery stat i c- ns. Investigations of the climate of most 

of the Park mus t depend on ~on-quantitative information such as local 

knowledge, travellers• experiences, geomorphological interpretation, 

and vegeta tion species variability and structure. 

5. S tand ard extrapolation techniques and generalizations based on the 

informa ti on from the meteorological stet ions are unsatisfectory for 

describing the Park climate in any deteil. Methods for extrepoleting 

meteoro log ical records to unknown areas er·e not wet I developed for 

moun tainous areas, especially areas with so few stations and of such 

a poor vertical distribution. 

() . Th e Pac ific Ocean is on I y 50 miles (80 km) from the southwestern Perk 

boundar·y and some fjords come as close as 10 miles ( 16 km). However, 

the mountains act as a barrier to the maritime influences resulting 

,n two different cl imbtic regi mes. The maritime regime on the west 

1s charact erized by 9rec1ter precipitation, higher humidities end 

cloudiness, mi Ide r wi ;,ter ano cooler surrmer temperatures relative to 

the continental regime on the east. Since the records from the Alesken 

meteorological stations ~re representative of 8 maritime clfmete, they 

=-== 
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or inva li d f or use in ex trapo lation t ec hni ques wh i ch attemp t to 

dc sc r i tJe th e c ont i nenta I c I i rna te o f the Pdrk interior. 

Th ese di fficulties imp ly t ho t synthetic meteorological values 

~~ner bt ed f or the Park area are srecul~tive and s houl d b e treated with 

ca uti on . 

Th e purpose o f this report is to describe the meteorologi cet ly 

ind uced I im i t a ti ons t o activ i ti e s suitable for:- visi t ors; to type s of 

c on s truct i on; t o wi Id Ii fe and v ege ta1 ion; and to Park manage,nent and 

i nt erpretati on. This is accomplished by separately presenting each 

me t eorolog ical element in tenns of maps, tables, and descriptions and then 

deducing the collective effect on · lhe Park activities. 

k ec cxrrnendations for a meteorological monitoring programme for th (_. 

Park are made. 

This r eport uses a mixture of the British and fv\etric systems o f 

units. Conversion t3bles which relate feet lft.) to metres (m), Fahrenh e it 

degree: s <°F> to Ce lsius degree c
0c,, inches (in.) to millimetres (rm1) 

end miles per h our (mph) to metres per second (m/s) are given in Appendi'X 2. 

! 
: I 

I I 

i 
I 

t I 
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I ( 
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CHAPTER 11 

CL I f¥V\T IC CvNTF-;OLS 

The major climatic co=1trols are latitude, altitude, topography 

and atmospheric cir- •Jfation patterns. 

Latitude 

At the latitude of the Park the sun remains low fn the sky all 

year, being above the horizon for only six hours at the time of the wfnter 

solstice. In surrner, by contrast, the June 21st sun period ls 19 hours 

lung. As the s un is, by far, the prfnclpal source of heet energy for the 

~arth, strong and r~pldly-induc~d seasonal contrasts may be expucted Jn 

high-latitude areas. Since the Perk extends over HO mfnutes of latftuda, 

some cl ~mat ic effect m~y occur from south to north, but there ere rnt1ny 

other influential and comp I icating factors. 

Altitude 

On ascent into the atmosphere, air temperatures genernl ly decline . 

The presence of permcnent icefi~lds in the Yukon mountains verifies this 

prfnclple. 1!he average rate of decrease of 3.6°F/IOOO_ feet (O.o5°C/IOO m) 

and the large change In elevation In the Park suggest that con8iderable 
• 

adJJ s tment wi 11 be nece~sary to use date from v~1,~y rneteorologlcel stllt l nn5 

to estimate c 0nditions on r crnute mountain pe~ks. Another compllc!?:11 ing 

aspect o f the vertical distriDution () f temperature fs the formntion o f 

I 
I 

i 
I 

I I 
• I 
I I 
• I 
r I 
: . 
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strong temper a ture inver s ions in the valleys during winter and often at 

night in s ummer. In this situation, c onditions become progressively 

wurmer w i th height over a thousand or more feet ( ~ 300 rn) before the 

nan 11 a I d ec r eas e o f temp er a t u r c w i t h he i g h t res UTie s • S Im i I a r con d i t I on s 

oc c ur a l ong the Alask an Const in s urrrner due to chl 11 ing of lower air layers 

b y the c o ld Jarane se curr ent. 

Pr eci p itati on us u~I ly increases with height os the f orced aseent 

of air m;-- ss c s t riggers cond ~nsa tion and precl~ i tati on. Even forced con

v cc ti 0n, however, Is not very e ffective in producing preci~itation from 

a cl ourl be1se above 10,00U feet (3000 ni >. Air flowing downslope ts heated 

' 
b y compre s s i on, thus inducing evapor ci tion of aval lab le moisture (Chinook 

or Foehn ph:•namenon>. lhus rain belts and rain shadows result in mountelnou 

areas. Over lower ran ~e s where the preci p itation gr~dient increases to the 

surmdt, t h ~)re wi 11 be some spl I lover to the le(= side. On the windward 

{Pacifi c > slope s of the St. Elias system, preci9itatlon Is believed to 

(lee I ine abo ve 4500 feet ( 1370 m) a.s. I. (Marcus end R,,gle, 1970) due to 

the r ed ucti on in the mulst ure sur,ply cau5P.d by copious precipltetion on 

the lower slopes. 

Other meteorological paremeters (fnsolation, hltnldlty, cloud, etc. 

also have altitude relations but the6e ere of lesser Importance to this 

study. Vv'lnd speeds increese with height, particularly 3000 to 5000 feet 
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(1 000 t o l:>00 rn > aoove the surface where friction becomes unimportant, 

but surface winds are principally control led by local geogrephy, not 

el evation above sea level. 

Topography 

Kluane National Park occupies an area of 8 ,500 square miles 

(22 , 000 km2 ) in the high mountefns of the sout,hwestern Yukon Territory. 

It e ncompas ses the highest peaks of the St. El ios Mountains Including 

Mo unt Lo gen, with a peak height of 19,850 feet (6050 m) c:2.s.l. Within 

this moJntain c h~in are the lcefield Renges, femous for their exten~lve 

net~ork of mnuntein gl~ci 0rs, the lee ~ree of which e xceeds th~t of eny 

ot he r 9 laci er system outside the pater regions. 

These ice sheets ar c fed by moisture arriving from the Gulf of 

Alaska. The major snow accumulation zone I ies between 5000 and 10,00U feet 

(1500 and 3000 m). ~qullibriun line elevatlons, (where. wlAter glacier 

nourishment is balanced by warm season ablation), average approxtmately 

6900 feet (2100 m) on the continental slope and 3600 feet (I 100 m> on the 

marine slope (Marcus and Ra g le, 1970). From accumulation zones, valley 

gl aciers extend downslope to the 3000 to 4000 foo t-level (900 to 1200 

metre-level) a.s.l. 

The 141st meridian forms the west boundary wlth Aleske, but at 

60°18 1 N l~tftude the Yukon-Alaska boundary extends ~enerelly eesterly In 

a zigzag manner as a series o f mountain peeks are joined by surveyor•s 

I 

I j 

I ~ 
I ! 

\ ! 
' 
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lines . Whf le this boundary defining the Alaska Panhandle is note 

wa t ershed d ivide, ft marks a regional break in slope. Over a dist8nce 

of 15 to 40 miles (24 to 64 km> to the s outh Is a drop of 15,000 feet 

(4500 m) t o s ea level. To tne north, however, the land drops only 

st igh t ly t o the surfaces o f the Seward and Hubbard Jcefields, but rises 

again t o the chains in wh ich the highest peaks are located (Figure 2). 

Taylor 43 ar ge (1 969b) has de fined a clima tic divide, or zone of transition, 

separating m-:1 ritime end continent~l ·cheracteris!ics in the vlclrrt :tf of the 

t opoorarhic divi de an d generally 100 miles Cf60 km> Inland from the 

coast. 

The lon g axe s of the mountai n ra nges have a general northwest 

to sou theast trend. Progressively to the northeast the surm,lts become 

lower and t he ~ssoc iat e d glaciers, smaller and more widespread. A narrow 

trough, t he Duke uepresslon, marks the division between the Ice-bound 

rn 0 u n t ~ i n s y s t ems an d t he f r on t r a n g e o f t he S t • E I i a s sys t em, the K I u en e 

Range (? , 000 feet or 2400 m e.s.l.) wh ich possesses only a few active 

cir ques. 

An important feat ure . borde ring the northeastern part of the P8rk 

is the St1akwak Valley, a trench 5 to 10 ml les (8 to 16 km) wide with floor 

elevati ons in the range of 2500 feet (750 m). The Alaska Highway was but It 

-
along this route end it forms e n~tural access corridor to the Perk. The 

trench c ont8ins severel sizable lakes, the largest of which Is Kluane Leke, 
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a long, narrow, deep water body bordering the HJghway for 42 mites (67 km). 

Southwest of the road, for much of this distance, Is the Park boundary. 

The northeast side of the valley Is defined by the Ruby Range with meen 

el evt2t Ions of 6000 feet (1800 m). 

Re l ations of Topography and Vegetation to Cl imc te 

As previ ously suggested, the mountains have a major role in 

b loc king and directing air-mess movement. Precipitation zones, s urfece 

temp er~ture distribution and wind patterns may be largely expl~ined In 

t erms of terrain features. A prlnclpal difficulty in preparing this report 

has been to adjust meteorological date from valley stations to temote 

mountainous regions. Cameron and Thompson (1953) and Kendrew and Kerr 

(1955) have descrit,ed how effectively the coastal mountelns deter Incursi ons 

of maritime air into the Yukon interior, particularly et the surfece. 

In describing the wind regime at Yukon meteorologfcel stations, 

Kendrew and Kerr <1955) felt obliged to include regional topographic maps. 

Valley channeling Is particularly marked, making extrapolatlon of dat8 for 

other areas difficult and of do~btful validity. Local winds formed by 

mesa-scale differences in pressure occur frequently Jn this type of tcrrein 

end c8nnot be accounted for beyond e generel descr.lptfon. 

The range 0f climates experienced within the Perk Is manifested 

throu~h veget~tion and anim~f community changes. Jn the region of 3500 

to 4000 feet Cebout I 100 m) a.s.l., the boreel foJ est gfves wey to low 
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, . ,,:,l ),JS 11nd t wi dra . Al p ine µ a :, tures above the tree I ine provide feeding 

(J,·<-?unds f t, r Dal I sheep, goats, caribou and grizzly bears. The boreal 

fores t is extensive through the Shakwak and adjacent valleys~ It grows 

in more open stands then In areos to the south and east away from the rein 

~hadow zone. Bears, moose, many types of birds and smaller creatures, 

such as vol es , find habitats in this zone, though wildlife fs not partfculerly 

r lentiful. 

M8jor vege tati on c hbn qes are a resronse to v&rlations in the 

climatic r e gi me. Accor ding t o the Koppen climatic classific!tion (Trewartha, 

1954) which was d~rived from a study o f world v~getetfon, the forested zone 

\ Ould I ic wi t hin the Dfc type where the bverage temperature of the coldest 

month is less 1·hor1 2o .6°F (-3° C) and th e average temperature of the warmest 

mn ntt1 surpa sses ?0°F ( 10°c), but no more than t hrce sunrner months exoeed 

t hi s I i rn it. Precipitati on Js fa i rly evenly distributed throughout the 

year. /\ bove 4,000 feet (1 200 m) extending to 8000 feet (2400 m) ls an 

ET or tundr a c I ima t e where the ave rage t c-mperature of the warmest month Is 

t.Je Juw ~o°F t 10°c >, but above 52°F co0
c ). Above 8,000 feet (2400 m), where 

Sr'I Ow c1nrl l <..e f l c:1 l ds are permanent H:~- ,, the aver c1 ge temperature of each 

Th e St. E:lir1s t.\ountains form ti barrier which Js almost per pendlculer 

t o th ~ r red•.)rn inantl y s o uthwe!.) t 1-: rly f l c~N over tt i p erea. Cyclonfc storms 

~eve tr )' n f !1e west-so ,.1thwe ~t in t o the Gu lf of 1•. laske and occl ude there, 
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producing extensive cloud end precipitation on the mountain slopes end 

genereting upper-level disturbences which move across the Perk erea, 

becan ing surfece features when they pass over the mountains. Th-ese ere the 

me j or prec Ip i tat ion sources for the Park (Tey lor~arge, 1969e) • The 

precipitation and cloud essocieted with their pessege spill over the 

cl lmetic divide down to the 5000-foot Cl,500-metre> level before edlabat ic 

heet i ng caused by subsidence destroys their effects in the Duke Depression 

and eastward. 

Maritime poler <mP) end meritlme arctic (mA) elr Is brought In 

by the upper-level disturbances. This wermer, moister elr ts unsuceessfu t 

in d~splecing stable contlnentel arctic (cA) etr lodged in the deep 

vel leys, such as the Shekwek during winter, resulting in strong temperetur e 

inversions. The cA efr mass is a product of the cold, dry environment, 

such es over the Meckenzle District, during the low-sun period. Under 

conditions of a strong build-up the eir mass overtops the Mackenzie Mounta ins 

and floods the Yukon Plateau. 

Air messes entering the Perk from the Pec i fic Ocean ere greatly 

modified by ascent over the mountain barrier. Sane elr is ab·le to ascend 

the Al sek River Valley with lesser modification and giving week maritime 

influence to some lowland southeast sections, In particular south of Mush 

end Bates Lekes • 

.. 

I 
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CHAPTER I I I 

TE.MPEF<AT URE 

Latitude, altitude and general circulation patterns determine the 

ma j or charact eristic~ of the temper"ture regime of an area. The important 

bl ockfng effect of the St. Elias M0untains creates two gencrel temper~ture 

pattPrns in the Park area: a maritime regime on the west of the topogr&phtc 

d I v l de and a con t i n en t a I re g J me o f I ow me 8 n a n n u b I t em per~ t u ~ e and I or g e 

annu~I variati o n in temperature in the Park interior. The surrounding 

topograrhy influences the local expression of these large-scale patterns. 

f-or example, local temperatures are influenced by the proximity to surfaces 

with varying radiative properties. Areas near glaciers or subject to 

glacier winds ~re noticeably cooler than slml lar arees elsewhere. Lekes, 

streams and pools of water (spring runoff) have a rno<ierat ing effect on t•dr 

temreratures. 

Inf ormation is available on the ternperature characteristics 

during some summers at four. tcef ie Id Ranges Research Project stat tons 

located In the mountains of the Park (Table I and Figure I) • . "-. sur.rnary 

of these temperature data <Table 2 and Appendix 3) reveals thc>t the two 

stati ons auove 8000 feet (2400 m) hcve below-freezing meen daily terr1per(1ture•is 

<:ven in July. In fact, at A\t. Logan the highest tempereture reached In 

three sumrners w~s sti 11 belov-i fr1.:~ezing. In contr£Jst, the K~skawulsh stettnn, 

below 6000 feet (1800 m), has meen d&I ly minimn above freezing ttnd 

conse cuently, Is below the firn line (the region 111h v re there ic, ic"-1tncl 

~ snow ~e I t i n ~ urrrne r > • 
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The highest temperatures recorded ~t the glacier stations 

occurred during periods of strong solar insolation and light wind. Under 

these circumstances, the air in the instrument screen Is heated to a 

9,eat er ext e nt than the out ~ ide air, thereby raising the ~recorded mexlmlKl'l 

0 0 t emperature at least 2 F ( I C) above the actual air temperature (Havens 

?nd Saar 0 la , 1964). This error wil I also affect the daily mean temperature 

s i n c e i t i s an aver a g e o f t h e d ~ l I y m n x i mum o n d d a I I y m i n i mum • 

Each summer, it was found thcit temperature trends were s lmi I ar 

at al I the st~t ions, fn)(n Yekutat on the co&st to Whitehorse In the inter lo 

In o1h~r words, al I st~tions ~xrerienced w8rm or cold weather at the s~me 

time (Marcus, l9<J~.) b). l r e intensity of the tempereture chenges llnd the 

0x trf\fne values were influenced by the site location. 

In orcer to investigate the effect of a glacier surface, a number 

of autrxn ,Jt ic stat ions recor ded temreratures on rock surfaces (nuhataks) In 

the vicinity of the manned glacier stations at Divide, Seward and ~eskewulsl 

The influence of the glacier was such that the Jee stations, though lower 

In e l t vatl on than near-by nunatak statf0ns, had lower temperatures, 

especidl ty at night and early morning. 
0 The difference was es great as 7 F 

to lt°F C4 to 6°c, between the ice end rock stbttons at Divide (Marcus, 196! 

Differences were even greeter at Sew~rd but not so gre8t et Ka$kawulsh, fpr 

the fol lowing re~sons (Teylor-8t.irge, 1969a): Nocturnal radiation losses 

~nd cold a Jr pooling on the bes in-shaped Seward Glacier end radiative heat In 
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of the rock nunatak create a strong ·temp,erature contrast between the two 

Seward st8tlons, w ·ereas strong aown-9 .l.ecier winds on the Kaskewuls Glacier 

and the moderating influence of nunerous st ·reams end po-01s in the aree do 

not el low great te p ... ature differences to develop between the roe .and 

ice stl9tions. Temperatures over glaciers are therefore depressed befow the 

freezing point at elevations, such as Divide and Sewerd, where the region~ 

air mass temperature is st i f I ebove freez i ng (/,arcs, 1965b). 
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TA~LE 2 

Surrmary of Tempereture Det8 for lcefield R8nges 

Reseerch Project St8tions in Kluane National Park, Y,T, 

STAT IONS 

Koskawulsh (1 964) 

Ju I y 

August 

Season 

Divide < 196 I , 

June 

July 

August 

Seeson 

1963-65, 

Mt. Log8n (1968-70) 

July 

Seward < 1964) 

June 

July 

August 

Se8son 

,. 

Tamperature Characteristics (°F> 

Extreme Mean Dally 
Maximum M8ximLm 

1968+69) 

58. I 

50.3 

58. I 

57.2 

55.0 

51 .8 

57.2 

25.9 

46.0 

54.0 

52.0 

54.0 

46.9 

45.6 

46.5 

36.6 

37.7 

34.7 

35.8 

9.7 

37.5 

43.5 

43.6 

42.2 

D a i I y Mean D a i I y 
Mean Minimum 

40.2 

39.5 

40.0 

26.4 

29.6 

27.6 

28. I 

-0.8 

3 l .4 

36.3 

35.9 

3S.3 

33 .. 6 

33.5 

33.6 

20.5 

21 .2 

19.0 

i9.6 

-10.0 

27.4 

30.3 

'J.9. 7 

~9.5 

E.xtreme 
N. i!n i mum 

2Y.8 

30.2 

29.8 

-7.5 

2.6 

-6.0 

-7.5 

-29.6 

25 • I 

25.5 

2b.o 

25. I 

I l 
. l 
I I 
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l emperat ure ModJ I 

The vast mejorfty of the Park aree has no climetologlcal date. 

A method for approxlmetlng temper~ture velues for such e canpllceted topographl 

end climatic aree was developed •~ ing rediosonde data Ctempereturea In the 

free afr fer from any terreinJ above Whitehorse A., Y.T. end Yakutat, 

Alask8 C~ppendix 4>, end modifying these values to correspond to the 

temperetures ·expected to prevei I just above the mountain surfaces. A- nwnt>er 

of studies which were done Jn other arees end which examfned the reletlonahlp 

between free elr temperetures end mountain stet ion temper1tures et 

comparable att:tudes were consulted. For example, e study .fn · the Austrian 

Alps (Steinhauser , 1967) revealed thet in the s\fflner the mean monthly 

temperatures for t he slope stations were wanner then those in the free 

: ; atmosphere at the same altitude, but in the winter, the opposite wes true 

' I 

I 
: I 

I 

i ' 

' ' . 

<Tab I e 3 and F i g u r e 3 ) • 

TABLE 3 

Austrian S-lope StotJoo Mean Temperotures Relotfve to tht 

Free Air Mean Temperatures at the S~me Altitude 

A It It udes e.s,1 1 Jenuery July 

1600-5000 ft • as much 8S 9°F C5°C > es much 
(5(.,VJ-150 0 m) c o lder wermer 

?OOC - HU00 f t ., same as much 
( l 50C ·-2500 l il ) wermer 

800U ft • - r -~-,k regions , >10,oc~o ft.> 
t2 :>00 m -·· > JOOO 20f ,1°c, colder s I I gh t I y m) 

Source: 5teinhaus~r (1967> 

as s°F ,,oc, 

0 es 4 F c2°c> 

wermer 
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Fig ure 3 also shows the essentiel ly similar results obtained 

during ~n Ausust study of differences between temperatures on the White 

Mountains, New Hampshire and the free air (Sc.hell, .1934,. 

As previously discussed, .temperature data were obtained In the 

sunmer In the St. Elias Mountains by researchers with the (cef ield Ranges 

keseerch Project CIRkP). A comparison of the mean July temperbtures 

(based on 1968 and 1969 data) for four IRRP stat f_ons (Marcus end L6t3c1 I le, 

I 9 70i with the mean Jl\tl ly free air temperatures over V✓hitehorse Is pr P. sente <I 

In Fi9ure 4. The mountain temperatures are '1ctual ly lower than those Jn 

the free air at the same altitude. Tihfs II lustrates the greet effect 

glacier surfaces have on temperature. 

Another IRRP study of free air and slope temrerbtur~ differences 
I 

conducted during July 1964 at two tir'les during the day (3 a.m. end 3 p.ni. 

YST> shows a diurnal variation in these tempernture differences (Figure 5). 

During the time of maximum radiati on~I heeting, the mount6ln slopes 

become we1rr11er by as much as 4°F <2°C) than the free air In the 3200 to 8000 

foot-levels (1000 to 2700 metre-levels) but strong radictl onal r.oof Ing ,Jt 

night reduces the slope temperatures to as much as 9qF cs0c> .. below those 

of the free air for di I altitudes. An average temperature curve for the 

whole day would show slope temperatures always below free air temperaturPs. 

The temperatures on the marine slope ere wArmer than those of the 

free air over Yakutat in the afternoon and colder in the early morning, 

but the greatest di f fercnce occurs in the afternoon. Therefore, the averl!ge 
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temperature .curve for the n1arine slope Is warmer then the free air temperature 

curve, ~s was found In the Alps end White Mountains. Nonetheless, the 

July temperatures on the marine slope are lower than those et the same 

elevetlon on the continental slope, wlth temperatures merging above 10,000 

feet (3000 rn>. 
• , ✓ 

The basic temperature profiles ebbve Whitehorse &nd Yakutat 

were adjusted considering the eforesefd 1nform8tion. Thew Inter tec:nPereture 

Inversions In the vel leys were maintnfned. The adjusted curves (Appendix 

5> represont every gener~I estfmate of the change of tempereture with height 

In the Perk area. The actual temperature at eny time or place will 

devinte fr om these synthesized values because: firstly, the curves ere 

based on mean vatues and; secondly, there ere great ·temperature differences 

in different parts of 8 mountein aree due to local and regional influences 

which cannot be determined with the lnformat ion evef table. However, the 

temperature dlstribut ion of the vast regions aoove about 10,000 feet (3000 m, 

wll I be better approximated by these curves th~n the distribution In the 

valleys ano besins at lower elevations. 

Maps of mean monthly temperatures (Figures 6 - 17> were developed by 

using a smoothed elevation rnap of the Park area and by equating a .temperattire 

v o lue f r orn !·he rncan adj us t l, d t e1q:: erc1ture curve with a certain elevation, 

taking into account the slope aspect, ice nnd snow cover, temperature data 

<rom lov-ver e l evation meteorological stations and any ternpernture informbtion 

s v a I I ob I e f or t he upper - t eve I I Hf-< P st a t i on a • 
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I 

Permafrost 

Perm~frost is the thermal condition existing in any soi I or 

r ock which has been below freezin g for a period of ye~rs ( in o1 her words, 

perennially fr u zen J r- ound). Its extent increases w ith latitude and a l titude . 

A t low l ev e ls, the 30°F <-1°C> and 25°F (-4°C ) rneon annual a ir i so t herms 

r o ughly define the southern I imit of any permafrost and of widespread, 

but s till d isc ontinuous, pe rmafrost respectively •. For the Par k ar ee , at 

el ev~ti ons below 4000 feet (12,~ m), It is pcacticblly nonexistent i n th e 

southern part, becomin g patchy and then widespread by the northern por t l on 

(Figure 18>. In the southern part of the Perk, permefrost begins to 

appear abov e 4000 feet (1200 m) and increases untf I it is continuous 

ot,o v e nooo f ee t (2400 m). Progressively northward, the level of c ont inuou '.; 

permafrost decreases to about 6000 feet (1800 m) n.s.l. In the northern 

lirnit of the Park. 

Local variations in the general pattern occur due t () the Inter

action o f terrain and climate. A north-facing slope Is more likely to 

have permafrost and it wll I be thicker and more widespread than th~t on 

the south-facing slope. The type of vegetatf~n cover, sotl type and 

water content a I so inf I uence occurrence. Common areas for rermaforst ere 

reet bogs (moss) end we 11 shf.:ded areas (e.g. forested stream banks). It 

begins to occur regardless of terre:Jn conditions nortn o·f the 25°F (-4°C> 

meen annuel air Isotherm, v-.. i th dc•p t 11 fu permbfro5t, cxtc_nt and thic knes·:) 

being the parameters influencad • 
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Cunstruct;on techniques wil I differ depending on permafrost 

conditions. ff It is discontinuous, its thickness in th~t locetlon can 

be d€·terminf!d and the layer melted if lt is reasonably shellow. This Is 

the active method. For locations with thick discontinuous or continuous 

permafrost, a passive method of construction, using piles and gravel pads, 

Is t?mpl oycd w!th conscientious efforts not to destroy the vegetation and 

s o i I s t r uc t ur· €'. 

Temper~ture Characteristics of the Valley Stations 

Tihe mean air temperatures for the valley corrrnunities along the 

ea s t ern border of the Park give a general indication of the temperature 

chbract eri s tfcs of the Park <Teble 4>. 

TABL E 4 

Me~ n Annu6J Air Temper ~tures at Ourwash A, and Heines Junction, Y,1~ 

ST I\T I ON 

B urv-;ash A. 

Location (relative to the 
centre of the Park> 

Northeastern limit 

Meen Annual 
Tempereture c0 

Haines Juncti on Eastern I im i t 26.3 

Sourc e : Bur~rn sh A. - temperature observations Oct. 1966 
t o Oct. 1972 
Haines Junction - temper~ture observations Oct. 
t u D (~C • I 9 7 0 

( C~n~da, UPpartment of the Environment [i971]) 
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The meen annu'-11 temperetures for Burwesh and Ha l'nes Junct Ion, 

although warmer than those expected for the majority of the Perk, '-Ire 

much colder then those for prectlcally ell major Canadian urben areas 

(Tab I e 5). 

TABLE 5 

Mean Annual Air Temperature§ for C~nedtan Urban Arees 

V i c t or I a , B .c • 
Vancouver, B .c. 
Toronto, Ont. 
Hali fax, N.S. 
Montreel, P.Q. 
Cherlottetown, P.E.1. 
Saint John, N.B. 
Ottawe, Ont. 
St. John's, Nfld 
Moncton, N.B • . 

OF 

50.1 
49.7 
48.0 
45.6 
45.0 
42.9 
42.6 
42.4 
41.9 
41.6 

Quebec City, P.Q. 
North Bay, Ont. 
Rimouskl, P.Q. 
Celgery, Alta 
Edmonton, A I te 
Thunder Bey, Ont. 
Winn I peg, Men • . 
Regine, Sask~ 
Wh i tehorse, Y. T. 
Yellowknife, N.W.T. 

OF 

41 .5 
40.5 
38.8 
38.2 
37.1 
36.3 
36.2 
35.7 
30.5 
22.0 

Source: Caneda, Department of the Environment [ig11] 

The ennuel temperature pattern cen be more precfsely defined 

by considering dally, 10-daily, or even monthly temperature date. Delly 

tempereture values for Aishihik A., representing the nort-heest'ern region 

of the Park, and Whitehorse A., representing the east-centrel region, ere 

plotted in Figures 19 and 20. The extreme temperetures <mexfmUTI end minimum) 

end the mean temperetures (meximlln, meen end mfniml.ln) for eech dey of the 

year, based on Jenuery 1958 - September 1966 ·for Aishihlk /\., end January 

i 
J 

' l • 

' I 
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l~~o - uec;~~uur 1967 tor Whttehorse A., give o detolled representotion of 

t emper r., ture char acteristics for these stations. 

The mean 10-day maximun and mfnimun temperetures for Atshlhik A. 

and Whiteh orse A. (Figures 2 ~ and 22) readily indlcete the warmest and 

coldest per iods of the ye~r (Teble 6). 

w nd Co I de 

A J sh J h i k A. · 

Wh i tehorse A. 

TABLE 6 

at At 

Warmest Coldest 

Period of the Year 

Mex lmllt'l 

Temperatures 

early July 

mid-July 

Minim~ 

early Januery 

·I ate January 

Sources: Aishihik A. - temperature observations Jen. 195E 
- Sept. 1966 
Whitehorse A. - temperature observations Sept. 
1940 - Dec. 1970 
CCeneda, Deportment of the EnvlrorwnentCl972)) 

Diagr~ms of monthly temperatures (Appendix 6) Illustrate the 

generel varibtlons in mon1hly mean and extreme temperatures for stations 

erren gcd in order of increasing latitude (and decreasing maritime Influence) 
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The general winter pettern fa one of decreesing extreme minimum, mean mfninum an 

meen maximll'f'I velues and increesing or similar extreme meximlffl velues frcrn 

southerly to northerly stations. The sllmler pattern is more complicated, 

but a general decrease in extreme and meen mlnimllT\ velues end lncreese in 

extreme and mean maximt.rn values occur from southerly to northerly stations 

(T eb I e 7) • 

TABLE 7 

Winter end Surrrner Tempeceture Petterns With !ncreesfng 

Latitude end Decreesing Meritfme Influence• 

Winter 

Decrease in: extreme minimum 

mean min imllTI 

mean max imun 

I ncreese in or s im i I ar: 

extreme mex imun 

Sumner 

Decrease in: extreme mtnimLrn 

meen mt n I mum 

Increase In: meen-mexfmlll'l 

extreme mex Ira"" 

• Variation frarrt 62°22•N (Snag A., Y.T.) to 59°31 1 N 

(Heines Apps No. 2, B .c. > 

Source: Canada, Department of the Env i romien t [j 97 U 

The war~est period of the day occurs around four or five p.m. YST 

and the coldest occurs around eight a.m. In winter end four e.m. fn surm,er, 

I.e. near sunrise ITebte 8)~ 
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TABLE 8 

Warmest and Coldest Periods of the Dey• foe Whitehorse A. end Sneg A., Y,I 

Jan Feb Mer Apr Mey Jun Jul Aug Sep Oct Nov Dec 

Whitehorse A. 

coldest (a.m.> 9 

warmest <p.m.) 5 

Sneg A. 

8 

4 

coldest (a.m.) 6-9 7 

warmest (p.m.> 4 4 

7 

4 

6 

5 

6 

4 

6 

5 

4 

4 

4 

5 

4 

4 

4 

5 

• Yukon Standard Time 

4 

4 

4 

5 

5 

4 

5 

5 

Source: Harley and Cublrd (1969) 

6 

4 

6 

5 

7 

4 

7 

4 

7 

4 

g 

4 

9 6-9 

4 4 

On en average day, the air temperature wll I rise 22 to 27°F (12 

to 15°C) from the eerly morning minlmun to the afternoon mexlmun In S'-'ffller 

end 14 to 21°F (8 · to 12°c, in winter, the two values lneech cese represen · 

the range between southern and northern stations neer the Perk. Mean 

monthly end yeerly diurnal tempereture ranges ere presented In Table 9. 
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TABLE 9 

Ayeroae Qfuco,1 Jam2ec1rwc1 B00011• toe 

H•foe• .Appa No. 2, e,c, •NI H••o•• Junction, v,r, 

Jen Feb Mar Apr Mey Jun Jul Aug Sep Oct Nov Dec Year 

l le\l. 
fft. a.s.11 

1310 12.4 16.9 1e.s 1a.6 22.2 24.1 20.e ,e.5 1s.2 11.6 10.6 10.1 16 •6 

Junction, Y.T. 1965 22.5 27.8 29.9 23.4 26.6 29.0 27.2 27.9 25.3 22.0 20.4 20.9 25.2 

• Mean de I t y mex lm1111 temperatures m r nus mean d • 11 y m In lm11n 

temperature• In °F 

Source: Cenada, Department of the Environment [197U 

Percentege frequencies of hourly temperetures by months for 

Whitehorse A. are tabulated In Table 10. The probeblllty of the tempereturo 

0 0 ~v, exceeding 70 F (21 C) during e July dey ts only 10 per cont Cl.t. "IN p••r C- l 1rtl 

of the time In July the temperature Is less then or equel to 70°F c21°c )J. 

The average number of days each month when the temperature et Whitehorse A. 

0 0 reaches e velue greater then 70 F C21 C) Is two In Mey, eight I~ June, eleven 

in July, seven tn August end one In Sept~ber <Table II) for en ennu81 total 

of 29 days. 

l 
, I 

I 

I 
I 
! 
I 
I 
! . 
l · 

. I 
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TABLE 10 

Percentage Frequency of Hourly Temperet-ures• foe Whitehorse A,, Y,I, Cl957-19Q 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

IJ 23 36 35 
: -46 -27 -25 6 41 ~27 4 -28 -43 -35 

5% -39 -16 -12 16 29 40 45 41 32 13 -19 -33 -16, 

IOI -32 -II -6 20 32 42 47 44 35 18 -9 -27 -5 
20% -22 -5 25 35 45 50 47 38 24 2 -15 10 

301 -14 0 7 29 38 48 52 49 41 29 7 -7 20 

4°" -7 5 13 31 41 50 54 51 43 31 12 3 28 

501 _, 
10 18 33 43 53 56 53 45 34 17 34 

60% 5 15 23 35 45 55 59 55 47 36 21 14 40 

70% 12 20 27 37 48 58 61 58 50 38 25 19 45 

SOI 19 25 31 3g 51 61 65 61 52 40 29 23 51 

90% 26 30 35 43 56 67 70 66 56 43 33 29 58 

95% 31 33 38 46 61 70 74 70 59 46 36 33 63 

99% 37 38 42 57 69 77 , .. 80 77 65 52 41 37 73 

Per cent of the time the temperature wt I I be eque I to or 

less than the temperature (OF) shown 

Source: Canada, Department of Transport C 1967) 

I I I 
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TABLE II 

The Averege N\lllber of Devs of Eech Month with 

Delly Mexim1.1n Temperetures Above and Between Certefn Limits 

for Whitehorse A,, Y,T, 

(Besed on Sept. 20, 1940 - Dec. 31, 1970) 

Jen Feb Mer Apr May Jun Ju I Aug Sep Oct Nov Dec Veer 

The averege nl.lTiber of deys of eech month with da 11 y mex-lml.ffl temperatures above 

certeln I imlts: 

>()OF (-1 B°C) 19 23 30 30 31 30 31 31 30 31 27 22 

>32°F ,o0 c) 3 6 14 27 31 30 31 31 30 26 9 4 

>~OF '10°c) 0 • • 3 23 29 31 30 22 3 • 0 

>70°F (2 I 0c) 0 0 0 0 2 8 I I 7 · I 0 0 0 

The everage number of days of eech month with def ly mexlmllTl temperatures 

between certain limits: 

g)oF (-1 B°C) 12 5 I 0 0 0 0 0 0 0 3 9 

>OoF C-18°C> 

but< 32°F ,o0c) 16 17 16 3 0 0 0 0 ·O 5 l·A 18 -
>32°F co0 c) 

but <50°F - '10°c) 3 6 14 24 8 0 . I 8 23 4 

>50°F '10°c) 

but S70°F (21 °c > 0 • • 3 21 21 20 13 21 3 • 0 

>70°F (210c) 0 0 0 0 2 8 I I 7 I 0 0 0 

• less than 1/2 day 
• 

Source: Ceneda, Department of the ~nvironment 

336 

241 

139 

29 

29 

95 

102 

I I 0 

29 

C 1972) 
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T emper.l'l !.fil_ e I nvcr s ions 

Co ld air Is often trapped In valleys end basins resulting in lower 

mean t emperatu, .. es at the lower locations than at nearby higher elevations 

up to a height where the normal decrease of temperature with elevetlon 

reasserts itself. The inversion su often present CTeble 12), especially In 

win t er and at ni ght, can be temporarily destroyed In the lower levels by 

a , ight wind and the mixing of the warmer and colder elr. This mechanlam 

tends to moderate cold winter temperatures. The formation of a low-cloud 

layer also causes low surface temperatures to rise, usually abruptly, by 

reducing the loss of ground radiation Cthe greenhouse effect>. 

TABLE 12 

Peccentege Frequencies of Ground:811ed Inversions et Whitehorse A., X,I, 

Dec - Feb Mer - Mey Jun - Aug Sept 
2 p.m. YST 42 I 0 

- No, 

9 

2 a .m. YST 60 54 66 50 

Source: Munn et el ( 1970) 

Reflection of sound and I ight by inversion layers (clear, calm 

co:,ditl ons> and bye surface of hard snow or fee can vastly Increase eudlbtllty 

end visibll ity. Inversions may also cause optical phenanene (mirages) due 

to intense I ight refrectlon. 
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Frost 

The nl.6nber of days when the mfnimlffl temper-eture is less then or 

equal to 32°F (0°CJ Is used es one erfter-fon for defining climetfc conditions 

for plants. The vel ley stet ions neer the Pe.rk heve reported temperatures 

of 32°F ,o0 c> or fowe~ in ell months, with June, July and August the most 

I fkely period when kl 11 ing frost does not occur (Table J3>. 

TABLE 13 

Average Number of Deys with Air Frost 

STATIONS•• Jen Feb Mar Apr May Jun Jul ~ug Sep Oct Nov Dec Yedl 

Yukon Terr- i tory 

Snag A. 31 28 31 30 19 3 6 19 31 30 31 260 

Afshihik A. 31 28 31 30 24 5 5 18 29 30 31 263 

fie ines Junction 31 28 31 29 24 10 4 10 19 29 30 31 276 

Whitehorse A. 31 28 30 28 13 I • · 7 21 - 28 31 219 

Whitehorse 
Riverdele 31 27 29 27 19 5 6 I I 23 29 31 239 

Br i t l sh Co I umb i a 

At I in 31 28 30 27 15 2 • 5 20 29 30 218 

Haines Apps No. 2 31 27 30 26 16 4 0 6 20 28 30 219 

• less than 1/2 day 

•• in order of decreasing I at it ude 

Source: Canada, Depertment of the Environment Qy7iJ 

.. 
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lhe avereges and extremes of first and lest frosts presented In 

Teble 14 define the average frost-free period end the periods when frost 

has never occurred. Haines Junction hes en average frost-free period of 

21 days and there Is no time during the yeer when frost has not occurred. 

Whitehorse averages 87 frost-free deys and the period July 4 to July 30 

has never hed frost. These ere extremely short frost-free periods. 

Table 15 Is a tebulatlon of the dates which deffne e range of 

probabilities fore frost occurring later In spring or ear Iler fn the fell. 

At Alshihik, there is e 10 per cent chance of froat between July 9 end 

July 22. Similar values for Whitehorse ere June 23 and August 10. 
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TABLE 14 

Ai•ceve Pete rd t;xt;c a Af nm em I•et nwt 

r A~GES BASED ON 1941-70 EXTR.DtES BASED ON FULL PERIOD OF R.EOlRD . I 
PlRS'l' PROST IH S'!'ATION PflUOD OF REO>RD I FIRST~ 

I 

FALL tam:sT SHORT£ST I Df SPRDIU 

8 I l § ~ I ~ At 

f5 
0) 

~ 
(I) 

~ ~ ~ s a ~ § n.-

'j ... f,t 

I I I I 
I 

... I @s I ~ t) .. .. 
I I I 

.. 
I I g i g .. .. 

I .. 
3 ~ § ! 3 

YUICON TERIUT<IIY 
' 

AishJ,hik A. 24 47 June 22 Aug. 9 24 May 30 July 13 July 16 Aug. 31 J\na 17 Aug. 31 74 J\na29 July 25 25 
carcross 12 77 J\nel4 Aug. 31 34 May 11 July 15 July 18 Sept. 29 May 11 Sept. 29 140 JUly 15 July 23 7 
Haines Junction 26 21 July 7 July 29 26 June 20 .July 15 July 16 Aug. 18 July 4 Aug. 18 44 J\aly 15 .July 16 0 
Snag A. 23 51 June 18 Aug. 9 23 May 29 '1ul.y 13 July 18 Aug. 22 May 29 Aug. 20 82 July 10 July 31 20 
Whitehorse A. 29 87 June 5 Sept. 1 37 llay 13 July 4 July 30 Sept. 20 Nay 13 Sept. 17 126 .July 4 July 30 25 

BRITISH OOIAll1IA 

Atlin 11 83 3une 5 Aug. 28 46 May 15 3ul.y 11 July 17 Sept. 21 May 15 Aug. 29 105 July 11 .July 17 5 
Haines Apps 110. 2 1S 90 June 9 Sept. 8 15 May 4 June 28 Aug. 18 Sept. 30 May 4 Sept. 30 148 .June 28 Aug. 20 52 

Sowce; 8-ric::lt llild Kendell (1972) 



r 
11 

TABLE l 5 

Probebil ity of Spring eng Fetf frost 

Probabllity of lest temperature in spring of 32°F or lower on or efter indicated dates: 

STATION E.ar I iest Last 90$ 751 66S ,m 331 251 IOI Sprfng Froat (9 J n 10) 13 In 4) C2 In 3, " Jn 2, 
( ' In 3J (I In,, fl f n 10) -

YUKON TERR IT~Y 

A I stlih I k A. Mey JO Jun 5 Jun 13 Jun 16 Jun 22 Jun 28 Ju~ I Jul 9 Cercro•s May " May 22 Jun 2 Jun 6 Jun 14 Jun 22 Jun 26 Jul 7 He r ne s June t I on 

I 
Jun 20 Jun 23 Jun 29 Jul 2 Jul 7 Jul 12 Ju I 15 Jul 22 Sneg A. Mey 29 May 30 Jun 8 Jun 12 Jun 18 Jun 24 Jun 28 Jul 7 Whitehorse A. Mey 13 May 18 May 26 May 30 Jun , 

Jun I I Jun 14 Jun 23 
BRITISH COLUll61A 

Haines Apps No. 2 Mey 4 May 9 May 23 May 29 Jun 8 Jun 19 Jun 24 Jul 9 

Probebltity of first temperature In fell of 32°F or lower on or befor• Indicated dates: 

STATION Eer t lest First IOI 2,S 33S 5()J5 6S 7S -Falt Frost Cl In 101 II In 4,a U In 31 II In 2J C2 In 3J l:5 In 41 C9 In IOJ YUKON TERRITORY 
A I sh i h I k A. Jul 16 Jul 22 Jul 30 Aug 3 Aug 9 Aug 15 Aug 19 Aug 28 Cercross Aug 2 Aug ' Aug 17 a.g 22 Aut 31 Sep 8 Sep 14 Sep 27 Haines Junction Jul 16 Jul 17 Jul 23 Jul 26 Jul ]O Aug ' Aug 6 Aug 13 Snag A. Jul 18 Jul 27 Aug 2 Aug , Aug 9 Aug 13 Aug 16 Aug 22 Wh It ehorae A. Jul 30 Aug 10 Aug 20 Aug 2, Aug 31 Sep 7 s-, 11 Sep 21 BRITISH COLLM31A 

Heines Appa No. 2 Aug 20 Aug 20 Aug 30 Sep 2 Sep 9 Sep 16 Sep 21 Oct ' - -

Source: Canada, Departwnt of Transport (15168d) for •~-•_:1967 

L•t•st Lest 
Spring Fros1 

Juf 13 
Jut '' Jul 15 
Jul 13 
Jul 2 

Jul 28 

Latest Fira1 
Fat I frost 

Aug 31 
Sep 29 
Aug 18 
Aug 22 
Sep 20 

Sep 30 

I 
w 

°' 
' 
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There are e nl.lnber of ways of pertlelly compensating for late 

spring end eerly fell frost. One cl imetlc method tekes edventege of wermer 

temperature conditions on the lower slopes. Cold air drains . Into the vel leys 

and bestns et night resulting in a temperature Inversion with warmer 

temperatures on the sl~pes even up to the tree line (1000 to 1500 feet 

C400 m) higher). A study examining this problem In the Austrian Alps (Aull t z~y, 

0 0 1968) found thet in the stnmer et night the valley floor wes II F (6 C) 

colder then the temperature et the tree line. The temperature conditions 

on the valley fl.oor and up to ebout 300 feet (90 m> on the slope were 

found to be as unfevoureble es those in the transition zone above the timber 

line. The warm-slope zone is pertfculerly favoured in the late fell when 

the frost-free period Is extended by four or five days. Definite blologfcel 

edventeges also occur on southeast - as compared to northwest - feeing slopes. 

Greeter exposure to the sun eerl ier in the dey produces higher mlnimLm end 

monthly temperature means on the southeast-feeing slopes. In the study 

previously discussed, ft was found that the air temperature et the tree line 

was the same on both slopes, but the tree line wes 650 feet (200 m) lower 

on the northwest-feeing slope. 

Soll Temperature 

Soll tempereture readings were taken at Heines Junction for six 

years between 1960 and 1968. In Teble 16, the everege values et various 

depths ere tebulated end mey be of interest to vegetetion speclellsts. The 

average temperature Is above or only slightly below freezing from the surface 

down from Mey through October. 
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TABLE 16 

Soil Il'IRtCllYCII 1°ft at Heines Junction. X,I, 

Depth Jen Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

20 cm (7.9 In. ) 22.8 23.6 '25.7 29.8 36.3 46.9 53.0 52.2 45.4 35.6 29.7 24.8 

50 cm (19. 7 In. ) 26.8 26.3 21., 29.8 32.3 40.8 48. I 49.4 44.8 37.8 32.9 2P.5 

100 cm (39.4 in. > 31.4 30.4 30.2 ,o., 31.3 ,,., ,,., "·7 43.0 39.5 35. 7 33. I 

150 cm C59. I In.) 33.3 32.2 31.8 31.6 3 I .9 32.6 37.3 4 I• I 41.2 39.6 37., 34.9 

Source: Aston Cl969bl 

Growing Degree-Oeys 

Besides the absence of frost, p I ants norme 11 y requ I re a meen de I 

. t t b 42°F C5°C) f th e,r empera ure e ove or grow • A· unit celled e growing deg 

d8y (GOD) I s used to express the excess of the mean detly temperature ebo 

42°F cs0c, and thereby give e measure of possible plent development. If 

mean temp er8ture on a July dey et Whitehorse was 57°F Ct4°c,, the n'8ber 

GOD units for that dey Is 57 minus 42 equals 15. 

Teble 17 presents average dete for three Yukon stations based 01 

the 10-year period, 1950-1959. The effective growing season Is erbftrerl 

defined es the period beginning after the lest occurrence of five consecu1 

deys of which had meen temperatures below 42°F cs0c, and ending before the 

first such five days in the fall. This elimlnetes fndfvlduel fsolated war 

days fn eerty spring and lete fal-1 which would have minlmel effect on plan 

growth. 
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TABLE 17 

Growing P•ac••:Oor P•to nJtb • e,,, ot 42°E 

Average Date 

Beginn ing 

May 20 

Mey 7 

Mey 6 

Ending 

Sep 16 

Sep 17 

Sep 26 

otal 
Growln 

Per lod COeys Degree · 
Deya 

119 

133 

143 

1020 

1398 

1607 

Annual Growing Degree
Deya 

tlO-yeer Average) 

1036 

1408 

1644 

Source: Boughner Cl964a for the period 19,0-19,9 

Tables 18 end 19 _(see Figure 231 give growing degree-dey veluP~ 

for Whitehorse. A compertson of the everege annual growing degree-deys for 

the three periods 1950-1959 (10 years), 1953-1967 (15 years> end 1959-1973 

(15 years> reveels e significant decreese from 1644 to 1547 to 1422 GOD 

units respectively. 

TABLE 18 

Growing Degree·-O•x Normals (Above 4i0 E• for Whitehorse A,, Y,I, 

Mey 
through 

Period Jen Feb Mar Apr MIJy Jun Jul Aug Sep Oct Nov Dec: Sept Year 
( 15 years, 

19~3- 1967 0 0 ·o 1 1?7 .366 491 398 147 I I 0 0 152~• 154 7 

19'.i<J- I 1),, u () \) 4 10 I 346 4(A 366 129 12 () 0 14 I II 14 /~ 

'..>our c.e : I~!.>.\ -- 196 /: Aat\ln c 1969• a 

1959-l<Jr~ : Ternpttrature observet Ions et Wt\ I tohor&l' A. 

CC. I hnet le Uet e Arch Ive I 
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TABLE 19 

Weekly Av~reges and the AccumulatJon of Growing Degree-Oays (Base; 42°F1 

Whitehorse A,, Y,T, 

Week Ending 

Apr i I 25 

Mey 2 
9 

16 
23 
30 

June 6 
13 
20 
27 

July 4 
I I 
18 
25 

August I 

8 
15 
22 
29 

September 5 
12 
19 
26 

October 3 
10 
17 
24 
31 

1950-1959 (IQ yrs.) 1959-1973 Cl 5 yr 

Av. Accun. Av. Acc1.1 

I I 

3 4 3 
17 21 6 I 
22 43 18 2 
41 84 30 5 
40 124 39 9 

80 204 52 14 
90 294 80 22 
97 391 94 32. 

IOI 492 86 401 

I 10 602 90 49~ 
120 722 108 60' 
I 18 840 106 7 I: 
109 949 103 8 If 

I I 7 1066 I 12 92f 
106 I 172 100 102E 
109 1281 88 I I If 
85 1366 83 1 I 9S 
75 1441 62 1261 

59 1500 51 13 l~i 
47 1547 35 1347· 
48 1595 33 1380 
26 1621 18 1398 

14 1635 12 1410 
5 1640 6 1416 
2 1642 2 1418 
I 1643 0 1418 
I 1644 I 1419 

Sources: 1950-1959: Boughner (1964) 

1959-1973: Tempereture observetloni 
Wh I tehorse A. CC I lmat le Date Arch fv• 
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The values In Table 19 cen be used to determine the date of planting 

for different plants If their degree-day requtrements are known. For exemple, 

certain varieties of peas only require about 1300 GOO units to ripen. At 

Whitehorse, 1352 GOO units wlll acc1.11"1ulate between May 17 end September 19, 

based on the 1959-1973 average weekly GOD values In Table 19. In thts same 

period, however, ther-a Is e 90 per cent chance of frost in the spring after the 

Mey 17 plenting end In the fall before the September 19 harvesting <Table 15>. 

In such a case, the adoption of frost protection methods are recontnended. 

Heating Deqree-Oays 

Another appllcatlon of the degree-day concept ts the use of heating 

degree-days as a measure of fuel consunptlon for the heating of buildings. 

In 1927 the American Gas Association discovered thet the amount of fuel 

0 0 necessary to keep the Inside air temperature near 70 F (21 C) can be directly 

related to the difference between 65°F fl8°C) and the dally mean outaJde efr 

temperature. For example, if the mean temperature on a January day at WhitehorsE 

0 0 was 5 F C-15 C>, then the nt.rnber of heating degree-day CHOO) units ls 

65 minus 5 equals 60 for that day. Using a rate of 10.4 HDD for one gel Ion 

of fuel oil (2.3 HOD/litre (I>), which Is a typical figure for certain two

storey houses In Canada, 60 HOD would mean that 5-3/4 gal Ions (26.I I> of oil 

would be required to heat such a house for this one day in Whitehorse. 

Us Ing Jenuery Whitehorse date based on 30 years <Tab le 20), the two-storey 

house would normally use 2113 + 10.4 equals 203 gallons (919 I> of fuel of I. 

Slmilerly, 1220 gallons (5517 I> would be required for en average season 

(September through August>. In contres·t, the ever age season tote I of 6744 

HOD units for the city of Toronto (Smith, 1972) tmpl Les about 650 gel Ions 

(2932 I>, ebout half es much. 
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TABLE 20 

0 
Heating Deqcee-Oeys (Below 65 FJ for Whitehorse A •• Y,T, 

Sep Oct Nov Dec Jen Feb Mer Apr Mey Jun Jul Aug 

Averages 

May 1942 to 
Aug 1972 574 986 1479 1946 2113 1604 1456 1003 629 325 242 333 12 

May 1942 to 
Aug 1957 563 972 1460 1984 2031 1659 1422 1018 606 323 241 323 12 

Sept 1957 to 
Aug 1972 585 1000 1497 1907 2195 1549 14SO 988 653 328 243 343 12 

ACC\:!!!U I et Jon 

M8y 1942 to 574 1560 3039 4985 7098 8702 10158 11161 I 1790 12115 12357 12690 
Aug 1972 

May 1942 to 

Aug 1957 563 1535 2995 4979 7010 8669 10091 11109 11715 12038 12279 12602 

Sept 1957 to 

Aug 1972 585 1585 3082 4989 7184 8733 10223 11211 11864 12192 12435 12778 

Source: Canada, Oeper tment of the Env I roMlent (1973) 

Estlm8tions of monthly heating degree-days for five Yukon stati 

are presented In Teble 21. The estimated monthly heating degree-days val 

for Whitehorse A. ere in general agreement with the ectuel velues in Table 

with only December and Jenuery ectuel values more then nine HOD unrts grea 

then the estimated velues. 
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Aishihik A. 

Averages 

Acc\.mlUlation 

Haines Junction 

Averages 

Acc:umulation 

Snag A. 

Averages 

Accumulation 

Whitehorse A. · 

_Averages 

Accumulation 

Whitehorse Riverdale 

Averages 

AcCUIIIUlation 

- .,_ ~ - $ g ----· -- -:.=iiilt - -~ ·-"" _.~ - _...., 
A en 

i imafia ea - DearA-Da \ BeJ.ow b~ 1-· J ror r ·i ve xwcon !:>tations 

Sept. Oct. Nov. Dec. Jan. Feb. March April 

720 

720 

665 

665 

711 

711 

572 

572 

578 

578 

1188 1723 2175 2214 1813 1712 1222 

1908 3631 5806 8020 9833 11545 12767 

1125 1656 2135 2222 1741 1574 1053 

1790 3446 5581 7803 9544 11118 12171 

1321 2012 2545 2588 2067 1796 1142 

2032 4044 6589 9177 11244 13040 14182 

988 1472 1899 2082 1607 1455 994 

1560 3032 4931 7013 8620 10075 11069 

985 1531 1914 2165 1532 1482 969 

1563 3094 5008 7173 8705 10187 11156 

* Estimations based on mean monthly temperatures and 
their standard de~iations for the period 1941-1970 

Source: Burns and Hall (1973) 

- --

May J\U'le 

788 453 

13555 14008 

715 426 

12886 13312 

657 352 

14839 15191 

627 331 

11696 12027 

663 354 

11819 12173 

Season 
July Aug. Total 

358 472 14838 

14366 14838 

341 442 14095 

13653 14095 
I 

• ut 

I 

249 397 15837 

15440 15837 

243 336 12606 

12270 12606 

261 345 12779 

12434 12779 
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Freezing and Thawing Degree-Gays 

Freezing and thawing degree-day values give e measure of the 

occurrence of below- and above-tr.eezlng mean dally temperatures respecti, 

A mean temperature of 12°F c-11°c, on a November day et Whitehorse repres 

32 minus 12e«;1uals20 FDD units for that dey. Conversely, en Aprll dey wl 

a mean temperature of 38°F <3°t:) represents 38 minus 32 equals 6 TOD unit 

for that day. Estimations of monthly freezing and thewlng degree-days fc 

one British Colu-nbla end four Yukon stet ions ere presented In Table 22. 

AccllTluleted freezing degree-day units cen be used to estimate t 

date of formation of lake end river Ice In the fell end the thickness of 

leke Ice et e perticuter time (&urns, 1974>. Conversely, acc1.1nul1ted 

thawing degree-day totals cen be used In spring to estimate the date of 

snow melt end tee break-up. The yeerly cycle of the two Indices cen be 

related to heat loss and gain in the soJls of an area end, therefore, can 

correlated with the depth of frost In the ground end the depth of thawing 

e permaf r ost region (Boyd, 1973). 

Leke and River Freeze-up end Break-up 

Freeze-up end Qreek-up dates for Kluane Lake, Alshihlk Lake, tt 

White River et Snag end the Yukon River et Whitehorse have . been recorded t 

varying per lods <Table 23). Permanent Ice f lrst forms on the lakes by thE 

end of October with complete freeze-over occurring a month later. Mexlm11r 

Ice thickness evereges ebout four feet (Tab le 24), The Ice begins to 

deterl'orete In Mey and the water is clear of fee In early June. 1lhe White 

River freezes eerlier and the Yukon· RJver freezes l~ter than the lakes, bu 
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THAWI ~T; DEGREE-91r:s (ABOVE 32°F )·"-

!!ov Dec · an Feb Har Apr May - - - - -

?OP. 1119 llP/i. 893 670 259 0 
0 0 0 0 0 22 26}. 

633 1073 1166 8h.8 LL99 121.. 0 
0 0 0 0 0 Ji.6 313 

990 1497 1566 1150 753 191 0 
0 0 0 0 0 29 391 

h4h 8h.0 1011 715 l.,25 80 0 
0 0 0 0 0 71 U 9 

219 U5 477 339 186 [ ,.,2 0 
0 0 0 0 0 132 L.03 
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791 
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-:EEs t iro.ations ba sed on raea~ mo:1tr.l:' ~ eop er atures derived from te ... 1pera+,u r e data 
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Sour~e : Boyd (1.973 ) 

Season 
~ Total 

0 5038 
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0 LJ..98 
557 2525 I 
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0 61,77 
~2S 2773 

0 3574 
~91 3178 

0 1718 
772 3315 
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both rivers break-up earlier due to current motion end the rise In water 

levels fran spring runoff. Floating Ice Is dangerous to boaters during 

freeze-up and break-up when wind actJon may suddenly rearrange Ice floes. 

First Permanent 
Ice 

Klyene L••e c1222-1269> 
ear t I est 0c t 12 
mean Oct 27 
latest Nov 8 

AJlblhJ.k Llkt Cl946-J965) 
eer I lest Oct 3 
mean Oct 25 
latest Nov 30 

TABLE 23 

Frgze::up end Break-up Dates 

Complete 
Freeze-Over 

Nov 14 
Nov 25 
Dec 6 

Nov 14 
Nov 29 
Dec 18 

Ice Safe 
for Treff le 

Nov 25 
Dec 10 
Dec 22 

White Rly•r at sneg 4 Cl 957-1965) 
earl lest Sep 25 
mean Oct 3 
latest Oct 14 

Yukon Bfv•c ot Whitehorse 
earliest .Oct 7 
mean • Nov 8 
latest Dec 10 

Oct 30 
Nov 10 
Nov 18 

c I go 1 -1969 t 
Nov I 
Dec 2 
Jan 21 

Nov 25 
Nov 30 
Dec 15 

Ice Unsafe 
for Traff le 

May 5 
May 16 
Jun 5 

May 10 
May 19 
May 31 

Apr 3 
Apr 9 
Apr 12 

Source: A I I er. end Cudb 1 rd C 1971 ) 

"' 

w. 
First Deter- C 
loretlon of of 

Ice 

May I 
Mey 16 
Jun 15 

Mey 23 
May 31 
Jun 8 

Apr 3 
Apr 22 
/My 5 

Mer 13 
Apr 19 
May 6 

Ma, 
Jur 
Jur 

Jur 
Jur 
Ju~ 

Apr 
May 
Ma~ 
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Jun 

Jun 
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TABLE 24 

MpximJl!! Ice T.hfckness 

Kluene Lake Aishlhlk Lake White River et Sneg 
Cl 966-1969) Cl 953-I965 > (1957-1965) 

Inches Inches Inches 

Lowest 36 31 24 

Meen 51 40 31 

Highest 67 48 48 

Source: A I I en end C udb i rd C 1971 ) 

Weter Temperetures 

There ere no available water temperatures for Kluene Leke. However, 

the sl.lM'ler leke temperatures wt II probebly not even reech the mid-40 1 s 

0 (ebout 7 C>. Locel pools end shallow inlets mey .be warmed enough by the sun 

to reach higher temperatures. 

At el I times of the year, the cold waters of the lakes end rivers 

of the Perk erea will present e problem to humen survival. Without e wetsuit, 

a person could only survive fore very short time, es indicated In Table 25. 
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TABLE 25 

Approximate Survival Time of• Person lnmersed In Weter 

Water Temperature Period of Relevance: Exhaustion or 
Unconsc lousness 

Expected T lme 
of Survlvel Kluane Leke 

32°F ,o0c) ald--Oct to mid-June under 15 min. up to 45 min 

32 - 40°F 
CO - 4.5°c > mid-June to mid-July 

end late July to mlt~ 
Oct 15 to 30 min. 30 to 90 min 

40 - 45°F 
(4. 5 - 7°C > mid- to late July 30 to 60 min. I to 3 hours 

S-0urce: edepted from Watson (1973) 

Winter Clothing Requirements 

Proper clothing cen greatly elleviete the effects of excessive co1 

Winter clothing requirements for Canada were studied by A•llclems et el (19~ 

end a clot.hlng unit eel led e "clo" wes used to eld In discussion. One clo 

Is approximately equivalent to customary Indoor clothing (e.g. an average 

business suit withe shirt end undergerments) or to the added lnsuletlon 

provided by a substantlel overcoat. Tebtes 26 and 27 present the clothing 

assembly for cold weather end the estimates of clo requirements for outdoor 

workers as adapted fran Aullclems et al (1973). 
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TABLE 26 

A Clothing Assembly• for Cold Weather 

Item 

Heavy unqerw~ar, woolen socks 

Woolen shirt and trousers and shoes 

Woolen coveralls, gloves and cap 

Hooded perke, mittens and fur-lined boots-

• Including air layers 

Source: Aul lclems et al (1973> 

TABLE 27 

' 

~pprox lmat e "c Io" 
value 

o.5 

1.0 

I .O 

I • 5 

Clo Requirements for Outdoor Workers for Whitehorse A I I Y, T, 

Meximum Clo Usua I CI o MI n I mum CI o 
(Standing Person> (Light Work) (Moderate to Heavy 

Night Dey 

2.0 1.5 I .O 0,5 

3.0 2.5 2.0 0.5 

3.5 3.0 2.5 0,5 

4.0 4,0 3.0 1.0 

4.5 4.0 3.0 ,.o 
4.0 3.0 2.5 o.5 

3.5 2.5 2.0 o.5 

3.0 2.0 1.5 _ 0.5 

Source: Aullclems et al Cl 973) 

Work) 
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TABLE 29 

Frequency of Specified Duration ~•ngths for Warm Spells et Heines Jynctton, Y,T, 

Duration Lengths 
(days> Jen Feb Mer Apr May Jun Jut Aug Sep Oct Nov Dec 

3 9 14 6 11 3 8 10 e 10 8 5 5 

4 9 4 6 5 6 2 4 4 5 9 5 10 

5 4 2 ' 6 , 4 5 3 5 4 7 I 5 

6 3 I 7 5 8 7 6 5 4 I 3 5 

7 2 3 3 3 2 I 4 4 3 3 0 I 

8 & 9 2 9 4 8 5 2 I 7 4 3 2 3 

10 & I I 2 2 3 0 I 6 0 4 2 4 0 

12 & 13 0 3 I I 3 2 I I 2 2 I 

14 I 0 I 3 2 I 0 I I I 

15 & 16 0 0 0 I I 4 I 2 0 I 

17 & 18 0 3 3 2 I I 0 I 0 

19 & 20 I 2 0 I I 0 0 I 

21 . 0 0 I 0 0 2 0 

22 - 25 I I I 4 I I 

20 - 30 2 2 

Totals 30 37 43 50 37 40 44 37 42 37 24 30 

Source: Temperature observet Ions Oct. 1944 - Dec. 1972 from 
Cllmetlc Data Archive, Atmospheric Environment Service 
11oronto 

A cold spell is defined as e period of three or more conaecuttve 

days when the mlnimlffl temperature fells within t3°F of the average record 

temperature (Smith, 1972>. The extra three degrees el lows for the more 

veriable minima.m temperatures from winter elr fl'.l&sses. A slml·ler approach to 

that used for warm spells was used, with the everege extreme dally mlnlmun 

t ~mperetures as the criteria (Appendix B>. For ebout four years out of 28 
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at Haines Junction, low temperatures persisted through the sunrner and even 

July end August In these years were cold enough to meet the criterion for 

a cold spell. These were not considered to be cold spel Is due to their great 

length (In some cases, over a year>. As previously discussed for warm spe ll s, 

the large proportion of cold spel Is each month at the stations analyzed 

suggests that a criterion significantly lower than 13°F should be used to 

estimate the occurrence of periods with unseasonably cold temperatures In 

th Is area. 

The cold spell data for Haines Junction are listed In Tebles 30 and 31. 

The data for the other stations are given in Appendix a. An average of 15 

cold spel Is at an average length of about 8 days each occur In e year In 

this area. 

TABLE 30 

Col q s0,1 ,, 1t Helo11 Junc;tlon, y ,Ta 

Jan Feb Mer Apr Mey Jun Jul Aug Sep Oct Nov Dec Year 

No. yrs. of date 28 28 28 28 28 28 28 28 28 29 29 29 

Ave. no. of spe 11 s I • I I • I I .3 I .5 I .o o.a 1.3 I. 9 2.0 0.9 I • I 0.9 14.9 

Ave. length Cdeys, 6.8 6.5 5.6 5.3 II. 7 I I .a I I .4 I l .9 ,o.4 5.~ 5.7 6.6 7.8 

A'Ve. temp. during · 
spel I c°F, -41.9 -31.7 • 9.816.2 27.0 .36.9 39.5 35.3 27.3 o.5 ~23 • .3 -42.2 

No. yrs.with no 
spel I 7 7 5 4 8 12 6 2 0 8 8 8 

Source: T empara t ure observa t I -~ns 0c t. 1944 - Dec. 1972 franCllmetlc Date 
Archive, ~tmospheric Environment Service, Toronto 
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TABLE 31 

Fre 

Duret ion Lengths 
(deys> Jen Feb Mer Apr May Jun Ju I Aug Sep Oct Nov Dee 

3 8 7 10 14 2 3 2 5 6 8 12 6 
4 2 8 7 8 2 3 2 5 3 4 3 
5 4 4 4 I 0 4 3 3 2 4 
6 6 2 7 5 2 I 5 3 I I 4 2 4 
7 3 4 2 2 2 0 I 3 5 2 2 4 

8 & 9 6 I I 6 3 2 4 6 , 6 3 3 2 
10 & I I 0 3 2 2 3 5 4 8 3 I 2 4 
12 & 13 0 3 I I 4 2 6 3 4 I 2 0 

14 0 0 0 2 0 0 2 0 0 0 
15 & 16 I 0 0 I 0 0 4 0 0 
'7 & 18 0 0 0 3 5 3 0 0 
19 & 20 0 0 0 2 2 I 

21 0 0 0 0 0 ' I ' 22 - 25 I I I 2 0 2 2 

26 - 30 0 3 I 

31 - 35 0 I 0 0 

36 & greater I 0 I I I 
Totels . 32 32 35 42 29 21 35 53 55 27 32 26 

Source: Temperature observations Oct. 1944 - Dec. 1972 from 
Cllmetlc Date Archive, Atmospheric Envlrorvnent Service, 
11oronto 

y T 
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Figure J. Differences Between Temperatures on Mountain Slopes and 

In the Free Air 
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Figure 4. Comparison or Mountain Slope and Free Air Temperatures in 

Kluane National Park, Y.T. 
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Figure 5. Cociparison or Mountain Slope and Free Air Temperatures 

At OJOO YST (J a•••) and 1500 YST (J P•••) 

Kluane National Park, Y.T. 

Baaed on Mean July Te• peraturee for 1964 (1-Brcus, 1965b) 
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Figure 6. Kluane National Park, Yalcon Territory - Mean January Temperature (°F) 
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Figure 7. Kluane Nati onal Park , Yukon Territory - Mean February Temperature (°F) 
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Fieure 8. Kluane National Park, Yukon Territory - Mean March Temperature 
s (OF) 
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Figure 9. Kluane National Park, Yukon Territory - Mean April Temperature (°F) 
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Figure 10. Kluane National Park, Yukon Territory - Mean >By Te• perature (°F) 
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Figure 11. Kluane National Park, Yukon Territory - Mean June Temperature (°F) 
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Figure 12. Kluane National Park, Yukon Territory- - Mean July Temperature (°F) 
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Figure 13. Kluane National Park, Yukon Territory - Mean August Temperate.re (°F) 
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Figure 14. Kluane National Park, Yukon Territory - Mean September Temperature (°F) 
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Figur• 15. KlUBne National Park, Yukon Territory - Mean October Temperature (°F) 
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Figure 16. Kluane National Park, Yukon Territory - Mean NoTember Temperature (°F) 
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Figure 17 . Klunne Nntional Park, Yukon Territory - Moan December Tempcroturc (°F) 
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r11ure 18, Peraatroet. 01atri'but.101111> ll,_.. 11at.1-l !Uk, t,T, 
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Figure 19. Daily Temperatures for Aishihik A., Y.T. (Jan 1958 - Sept 1966) 
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Figure 20. Daily Temperatures for Whitehorse A. , Y. T. ( Jan 1958 - Dec 1967) 

Source: Climatic futa Archive, Atmospheric Environment Service, Toronto 
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Figure 21. Mean (10-Daily) Maximum and Minimum Temperatures for Aishi hik A., Y.T. (Jan 1958 - Sept 1966) 

Source: Climatic Data Archive, Atmospheric Environment Service, Toronto 
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Figure 22. Mean (10-Dally) Maximum and Minimum Temperatures for Whitehorse A., Y. T. (1941 .,.. 1970) 

oc o, 
Source: Canada, Department of the Environment (1972) 
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Figure 2.3. Accumulation ot Growing Degree-Days (Base 42°F) By Weeks 
For Whitehorse A., Y.T. 

Source: See Table 19, Chapter III 
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CHAPTER IV 

PRECIPITATION 

Certain characteristics of the weather systems affecting the Park, 

such as intensity, stage 'of development and moisture content, determine the 

potential preclpltat ron and cloud amounts. The actual amounts and distribut ion! 

are controlled by the St. Elias mountain barrier. The control which 

mountainous terrain exerts over precipitation amounts and distribution begins 

when air ascends the windward slopes. This produce~ cool Ing, condensation, 

cloud and precipitation. In this way, precipitation increases with elevation 

on windward slopes up to a certain height efter which It decltnes as available 

atmospheric moisture diminishes. 

Air descending on the lee side of mountains Is compressed by the 

ever increasing weight ~f the atmospheric column. This compression produces 

warming end Increases the capacity of th~ air to store moisture (Increasing 

amounts belrig evaporated from underlying terrain>. The growing stebi I lty 

of the descending air mekes for a dry preclpttetion regime on . lower lee 

slopes and valley bottcms. 

Re-ascending air climbing over the next range Inland voltffletrfcally 

expands and loses heat, bringing the water vapour content progressively 

towards the condensation point. Additfonal water vapour may be added by air 

currents crossing the inter-range region at higher levels. The eventual 

condensation level Is higher then on the first range since the air contains 
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,c~s rru i.:. ·1 ~1:·e and a greater amount of cool Ing Is therefore necessary for 

1..un l.i-2 r1 !>a l 1~ n . 1here are proL>ebly fewer condensation nuclei (salt crystals, 

oust ) av~ i I ~b I e as we 11 • 

T:ne process continues along the same principles inland over 

succ~Js ive mo untain ranges. Additional moisture supplies may be derived fran 

:sur face wa t er bodies and migratory cyclonic storms fran external regions 

b u ·, ,., ln general, the levels of condensation occur et progressively higher 

,~1-2v at i ons and the cmount of precipitation declines drastlcel ly over the 

fir st two or three rcnges of high mountelns. 

Local influences modify the effects of the main controls. Convergence 

~nc I If t ing In ,v&l leys which ere open to the wind flow produce heavy 

prt•c ip tl .etlon, while protected locations receive light precipitation. Soler 

n~~ tlng over snow-free land surfaces produces local ereas of uplift end 

conseque nt cloud and shower activity (airmass showers>. On the other hand, 

: ·e i ei t ive l y (.J , ld water and ice surfaces stebi I lze air masses end suppress 

prec i p it 1; t i on deve I opmen t on lt I oca I see I e. In the fa 11 be fore freez•e-up, 

wh o n l~kes and rivers are warmer then the air, steaming occurs, Increasing 

th tt rno i s ture In the air. The snowfal I ts therefore much hea.vier on the 

, 0e~ ide of water bodies than at locations inland ~t this time of year. 

The prfnciples outlined above can be applied to the Kluane Perk 

~~ea s~ecifical ly. Mofsture · from the Gulf of Alaska Is transported by a 

Hesterly c ir cu lation, usually in the form of cyclonic storms, over the several 
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renges of the St. Elias Mountains. Glaciers are nourished by this moisture 

Inland to the front Kluene Range, the tee side of which borders on the ~hakwak 

Trench which forms much of the eastern Park boundary. Within about 100 

mfJes (160 km) from the sea, enough moisture has been extracted fran the 

atmosphere by the orographic processes described above to create a semi-

arid climate, as a comparison of annual precip-ltation figures at Yakutat, 

Alaska (127 in. or 3226 mml and Haines Junction, Y.T. CII In. or 279 mm> 

will testify. The station at Haines Apps No. 2, B.C. reports ebout 50 inches 

(1270 rrm>, suggesting a strong precipitation gradient to the south of Heines 

Junction as well as seaward (southwest>. 

In the high mountai~s there Is Inadequate precipitation information. 

It was therefore necessary to construct a precipitation model for the 

Kluane Perk area using the preceding general prlnctples, specific knowledge 

of the eree and studies conducted by scientists attached to the lcefleld 

Ranges Research Project of the Arctic Institute of North America. Tihese 

studf'es form the nlll'lerical besis of the model const,.ucted • 
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Precipitation Model 

Precipit~tion measurements were tek~n et the lcefield Ronges 

1-< e sParch Pro j ect stetions for a few sl.lmlers. However, precipitation is one 

o f th e mos t di fficu lt parameters to measure, resulting in gross under

es ~·imetes of t o tel amounts (Taylor-Barge, 1969a>. Experience hes shown 

t ha t t he f u t I y re I i ab i e au t om a t i c gauge has no t ye t been marketed , and f I r n 

pr o f iles j ud icious ly selected and interpreted by competent glaciologists 

r ema ins the best t echn i que for winter precipitation estimates. Of course, 

Mar c us and Regle (1970) haver ightly pointed out that precipitation wl II 

ver y considerably with height fran year to year depending on the atmospheric 

circulati on pattern. Systems which cause particularly heevy precipitation 

et lower eleva ti on ~ m~y produce I ighter fol ts in the mountains end vice verse. 

Inherent e r rors in the d~te used for the precipitation model are mentioned 

to gi ve th a decision meker, whether e park superintendent or a visitor, 

greeter perspect ive on the possible lmplicetions of his/her decisions. 

-
briefly, these synthetic or estlmeted volues are to be used In aid of 

m6neging 8ctlvit te s in the · Park, with some cautious restreint being always 

proc t I sed. 

The available data were organized to construct a precipitation 

model in the fol lowing manner. First the park area was divided into 15 by 15 

ki tome tre squere s C9.4 by 9.4 ml le squares>, end a mean ele~at ion and slope 

aspect were estima t~d for eech grid. A basic division was tnen made between 

maritime and continental zones based on Teytor-68rge Cl969b>. She delfneetes 

.. ma; i t i.-,1~-c . ntinentel divide et the upper cirques of the Kaskawulsh Glacfer. 
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Three meln ranges were identified In the maritime zone for the purposes of 

this analysts. Lines Indicating the boundaries of the windward sJopes, lee 

slopes and precipitation shadow regions for the ranges identified were 

super imposed on the grid. A 11 ·:>wance was mede for "sp 111 over" of prec Ip I tat I on 

from the windward side of each range (Figure 24>. 

A p-reclpitetion curve was plotted for each renge showing amounts for 

r espec tive elevations windward and leewerd of the crest-lines (Figure 25). 

As is standard practice, ten inches of fresh snow is considered to be the · 

water equfvalent of one inch of rain. The curves ere based on ~ery limited 

absolute information end much inference. Precipitation Is measured et 

Yekutet, so Its 1960 to 1967 averege winter precipitation velue (83 tn. or 

2100 nm) was used as one anchor point. Marcus end Regle (1970> estimate thet 

an annual preclpitetlon amount of fr-om 158 to 197 inches (4000 to 5000 fTITl) 

occurs at the level of maximum precipitation at about 4500 feet (1370 m) 

s. s. I • in the, Samover-+t i tchcoek H 11 Is of A I aska. 

Marcus and Ragle (1970) made several measurements of recent firn 

between the Hubbard Glacier and the Kaskawulsh-Oivide erea in 1965 end were 

able to estimate winter precipitation. Above 10,000 feet (3000 m> there 

is no effective ablation so that such values would be annual precipitation 

estimates. They indicate a series of precipitation shadows responsfble for 

strong contrasts fn moisture deposition et similar distances inland fran the 

sea. During the year 1965 less precipitation than average for the decade 
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was r ec e ived at Yakutat, but 1965 was an average year according to the long 

term normals. Their ice core meesurements · for the lower w.iridwerd end leeward 

pdrts of the Logan Renge were used as the next stege in construction of 

the precipitation curve (Points I, 2 end 3 on Figure 25>. 

Keel er Cl969) estimated from firn snow and ice cores the ennuel 

pr ec lp l tetl <n on Mount Logan et 17,700 feet (5400 m> to be 28 inches (700 nm>. 

He also su ggested thet preclp·ltation would not fncreese with elevation above 

8200 feet (2500 m>. Curves for the shedow and third renge regions were 

ba sed on Marcus and Ragle's velues (points 4 through 8 on Figure 25). 

A continental height-dependency curve was developed besed on 

Keeler• s estimate of the precipitation-elevation reletion, Marcus and Regle's 

values <points 9 through 14 on Figure 2~> and the mean winter preclpltetlon 

value for Haines Junction C7 inches or 178 rrm>. Keeler (1969) calculated 

z, prccipitatl 0n gredJent fr'crn the Kaskawulsh - Divide area down to Kluene 

L dke t ~) be 7.8 Inc hes decreese per 1000-foot fel I In elevation C650 mm per km). 

S.~i 11 ,)ver fr001 the third renge lnfluences the preclpitetion distribution as 

far east as the Keskewulsh tcefield (point 14 on Ftgure 25). Strong subsidence 

partially destroys the cloud and precipitation over the rest of the zone, 

c ~ 0~ t i rig e pronounced shedow aree. There is ev i de nee of e re-format I on 

mechanism whereby the effects of the weather system are again fel~ et the 

s urf~ce even further eest (for exemple, at Whitehorse> CTeylor~erge, 1969b). 

,'\ r c a s o f th e Park v: ithout specific information were dealt with by 

0Xi e r.d i n 9 t t-. c basic curves oescriued above i r. whet are be, ieved 10 be 
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r easonable patterns, although they remain schem~tic until more measurements 

are made. Thus, the generated curves were used to assign e precipitetlon 

value to each grid depending on the zone in which the grid wes located end 

its mean elevation. Grids straddling two or more zones end those with 

large variations in e levation were assigned weighted evereges besed on the 

various precipitation values appl iceble to their subdivisions. lsohyets 

were constructed based on this synthesized winter precipitation field, 

with analytical refinement being incorporated from detailed topograph ic 

maps (Figure 30). 

In order to construct annual precipitation curves from the winter 

curves, it was necessary to develop a definition of surmer Cand therefore, 

of winter) which would relate in some menner to the weether conditions at 

different regions of the Perk. A ntinber of indicators pointed to the 

establishment of 10,000 feet (3000 mt as the absolute limit ebove which 

there is no period when precipitation may freely runoff or eveporete, and 

is therefore directly incorporated into the snow and Ice surface. A 
• 

reletionship between elevetion and st.mner precipitation wes developed for 

the continental and maritime arees (Figure 26 and 21,. The percentege of 

ennuel precipitation which falls in slfflner wes determined for the two 

bese stations, Heines Junction, Y.T., end Yekutet, Alaska. Here, slJT'mer 

wes defined as the average period ~hen the miniml.rn temperature was above 

32°F cooe,. This period wes ebout 125 deys at Heines Junction (mid-Mey 

to mid-September, and 165 days et Yakutat (early May to lete October,. 
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The va, idity o f ttiis definition was upheld when it was found that by defining 

sUTTlller as the period of mean daily t ,emperature > 42°F c5°ct or the 
-

meximum tempereture > 50°F c10°c, very similar seesons were distinguished. 

The percentage of annual precipitation which fel I In the sunvner period thus 

defined was 40 per cent at Haines Junction end 45 per cent at Yekutat. 

Therefor e , two points were evei lab~e for each curve, the bese station values 

end the zero value et 10,000 feet (3000 m). 

The generel shape of the curve would show ftn almost constant 

surmier seeson up to a certein height end then e rapid decrease in the 

lensth of sUfTWTler, and therefore in the percentage of ennual precipltetton 

which aoletes. The average height of the freezing level in early and lete 

sumner defines the lower I imits of the area bove which surrmer begins to be 

significantly shorter than surrmer at the lower elevations (i.e. tt begins 

later and later and ends earlier and earlier>. These curves (Figures 26 

and 2 7) and the winter preci p itation curves (Figure 25) will give the ennuel 

precipitati on curves (Figure 28). 

Annual pr ec i p i tat I on - Winter pr ec i p I t e t I on + Surrmer pr cc I p I t e t i on 

A w + s 

Surrrner pr ec i r i t a t i on - percentage of ennuel precipitation which ablates 

(fells in sumner) x Annual pr ec I p I t e t I on 

s = f X A 

Theref ure: 

A - W + fA 

A - fA - w 

A r::: ..JL 

(I - f) 
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Annu a l preciritation - Winter precipitation + percentage of annual 

precipitation wh ich fe l ls in 

winter 

For example, a station at 6500 feet (2000 m) in the maritime zone would 

receive 13 per cent ~f Its annual precipitation in its short surrmer seeson 

(usi ng f-igure 27>. For a winter precipitation value of 51 inches <1300 nm) 

for Lone 4, the annual value would be: 

A == w 
- f 

= 51" Inches ( 1300 rrrn > 

I - 13% 

- 51 inches < 1300 rrm) 

0.87 

- 59 inches ( 1494 mm> . -

Once the winter values have been converted to annual values and the 

ennual curves have been drewn, an annual precipitation map can be developed 

(Figure 29t using the same method es for the winter precipitation mep. 

A surrvner precipitation riap (Figure 31) Is the difference between 

the annual end winter maps. Areas above 10,000 feet (3000 m) have no s\.ll'mer, 

~nd therefore the annual and winter precipitation totals ere identical. 

A more quentitetive ldee of precipitation conditions in the interior 

valleys cen be geined by en anelysis of ectue1~ preclpitet ion dete for the 

st~ti ons neer the Park. 

r 
t 
I 
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Pr ccf pi teti on Charect eristics of the Vfl ley Stet Ions 

Aver2ge rainfel I and snowfell amounts for the Interior velley 

s t et ions ere about six inches Cl52 rrm) for rein end fran 35 to 50 Inches 

(890 to 1270 rrm> for snow (Teble ~~ >. 

TABLE 32 

Mean ~nnuel Prtcfpitotion for Three Yukon Stotlons 

St et ions 

Aishihlk A. 

Burwash A. 

He : nes June t Ion 

Re Inf a I I 
Inches 

6.06 

6.41 

Snowfa 11 . 
Inches 

35.0 

49.7 

50.8 

Total Precipitation 
Inches 

11.38 

I I • 12 

Source: Ceneda, Department of the Environment [1971] 

Burwesh A. - Precipitation meesurements Oct. 1966 to Oct. 1972 
fran Monthly Records, Atmospheric Envfrorwnent 
Service, Toronto 

A c omperlson of these values v-·t th those for e crosa-sectlon of 

Canedien urban erees (Teble 33) shows the erid neture of the Interior locetlons. 

Yekutet, Alaska Con the coast) averages about 127 Inches C3226 rrm, total 

en~uel precipitation with 182 Inches C4623 nm) of snow end 109 inches 

(2769 rTm> of rein eech year. 



- 86 -

TABLE. 33 

Mean Annual Rainfal I, 5nowfal I and Total Precipitation for Caned Ian Urban Arees 

St • John ' s, N f I d 

H c1 I i f a x, N. S • 

SA int John, N .B • 

Venc ouver, B .c . 
Quebec City, P. Q. 

Charlottetown, P.E.1. 

Moncton, N.B. 

Montreal, P.Q. 

North 8ay, Ont. 

Ottawa, Ont. 

Toronto, Ont. 
. . " R1v1 ere du Loup, P.V. 

Thunder Bay, Ont. 

Victoria, B .c. 
Winnipeg, Man. 

Edmon t on , A I t e 

Calgery, Alta 

Regina, Sask. 

Whitehorse, Y.T. 

Ye I I owk n I f e , N • W • T • 

Rainfall 

inches 

41.47 

43.64 

42.88 

46ci49 

33.91 

32.36 

29.40 

29.78 

27.2.6 

26.08 

2?.~4 

20.91 

20.Y7 

24.60 

16. 18 

12.78 

I I • "'16 

I I • 51 

5.60 

5.46 

Snowf a I I 

inches 

130.0 

83.0 

85.4 

19.3 

I I 8. 9 

120. I 

130. I 

95.7 

81 • I 

7~.9 

55.5 

93. I 

87.4 

12.9 

51. 7 

52.0 

60.6 

45.2 

50·.3 

47.0 

Totel Precipitetlon 

Inches 

54.58 

51 .92 

51 .40 

48 .42 

45.80 

44.40 

39. 72 

39.33 

35.37 

33.08 

31 • I 0 

30.40 

29.07 

25.87 

21 .06 

17.58 

17.21 

15.66 

10.24 

9.84 

Source: Canade, Department of the Environment U971] 



I 

. I I . 
I I 

- 87 -

The meen 24-hour precipitetion distributions for 10-day periods 

a t Ai sh ih ik A. besed on Jan. 1958 - Sept. 1966 end at Whitehorse A. for the 

per iod 1941 to 1970 (Figures 32 and 33> show that the mexlm&.m prectp i tetlon 

occ ur s in the h igh-sun period. This is a carmon characteristic In cont1nentel · 

areas. Abou t 57 per cent o f the annual precipitation is llquid. 

The greetest 24-hour precip i tetton amounts which occurred at 

Wh itehorse A. during 10-day per i ods over 30 yeers (1941-197'°> are tabulated 

. 
i n T ab I e 34 • 

TABLE 34 

Greptest 24-Hour Re i n fe t 1, Snowfal t and Preclpltatl2n 

(I nches) in 10-0a y Periods et Whitehorse A,, Y,T, 

Jen Feb Mar Apr May Jun Jul Aug Sep Oct 

Grea t es t 24-ho ur Re i nfel I 

Days 1-10 T .O I T .03 .34 .82 .83 I • 21 .11 • 72 
11-20 .02 T . 0 3 • 15 .48 .48 .51 .61 .67 .23 
21- end T T .02 .06 .49 I • 19 • 70 .84 .79 • 17 

Mont h · .02 . 0 1 . 0 3 • 15 .49 I • 19 .83 1.21 .79 .72 

Greatest 24-hour Snowfal I 

Da ys 1-10 5.5 4. I 10.7 5.6 4.8 2.0 o.o 0.6 3.8 2.2 
I 1-20 3 . 7 3.7 a.o 3.8 1.9 0.3 o.o I .8 3.6 4.8 
21- en d 3 .6 4. I }.6 2.0 2.0 I • 7 o.o 0.6 8.5 4.7 

Mon th 5.5 4. I IO. 7 5.6 4.8 2.0 o.o I .8 a.5 4.8 

Greatest 24-hour Precipitation 

Oeys 1- 10 .29 .41 .41 .56 .48 .82 .83 I .21 .77 .93 
I 1-20 .37 .34 . 8() . .38 .48 .48 .51 .67 .67 .43 
21- end .35 .4' .35 . 20 .49 I • 19 • 70 .84 .A5 .47 

Month . 3 7 .41 .so .56 .49 I • 19 .83 f .21 .85 .93 

T = Trace 

Nov Dec 

.37 .04 

.09 .06 

.05 .o I 

.37 .06 

5.6 4.0 
3.3 4.3 
4. I 4.2 
5.6 4.3 

.45 .,2 

.33 .43 

.41 .42 

.45 .43 

Source: Cenade, Uepartment of the Environment (1972» for 1941-1970 

Year 

I .21 

10. 7 

I • 21 
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~ince these records ere based on 30 years of observati ons, i t i s 

a rare occasion when the velues will be exceeded. Sing le-storm snowfa l Is 

o f six inches (1?2 rrm) or more falling in 24 hours or less have occurr ed 

on l y four times in 30 years at Whitehorse, three times in March and once 

In September. The maximum 24-hour rainfall 11.21 inches or 3 1 rrrn in Au gus t) 

and s nowfal I (1 0 .7 inches or 272 nm in March) at Whitehorse are abou t one 

t h i r d and one-h~lf, respectively, of the maximllTl 24-hour rain fa l I and 

snow fel I recorded et most of the other urban erees t isted i n Tabl e 33 . 

Greatest 24-hour precipitation amounts by months for the other ste t Ions in 

the v icinity of the Perk ere presented in Appendix 9. A one-dey snowfe l I 

of 26 .5 inches (673 rm,) in October et Heines Junction and one of 24.0 

Inches (610 rm,) in February et Cercross ere only exceeded by one-dey s now fa l Is 

of 32.0 inches (813 rrrn) in February at St. John's, Newfoundland ~nd 30.0 

inches (762 mm) also In February at Moncton, New Brunswick. 

rhe mean monthly and annual re i nfell, snowfal I , and t ota l 

prec ipitat ion amounts and t he nlJTlber of deys with measurable rein, snow and 

preci p itati on are also tabulated in Appendix 9. Consider i ng the four stat ions 

Ai shihik A., ~urwesh A., Heines Junction end Wh i tehorse A., t here are about 

44 days with rain, 60 days with snow end 104 precipitation da y s eech yeer. 

In the sllt'1T'ler (about mid-Mey to mid-September> the percentage of prec ipita ti on 

wh ich fal Is as snow is about five per cent. In wi nter, rein makes up ebout 

20 per cent of the total precipitation et Heines Junction but less t hen f ive 

per cent at Aishihik and Sneg. 

Precipl l~tion ts usually undesirable during most outdoor ect ivlt l es. 

Tab I e 35 shows thet a measurab I e 5nount cf prec i pi tet ion co. I inch (2 .54 nm, 
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of snow or 0.01 inch <.254 rrrn> of rain or greeter) can be expected every 

t hird or fourth day in general. Precipitation for Aprll and Mey should be 

encountered only every fifth or sixth day. 

TABLE 35 

Percentege of Days with Measurable Precipitation 

Jan Feb Mer Apr Mey Jun Jul Aug Sep Oct Nov 

Ai sh i hi k A. Jan. 1958 . - Sept • 1966 

Days of month 

1-10 33 32 23 12 21 38 28 32 27 29 18 

I 1-20 29 33 27 20 20 41 36 28 20 30 40 

2 1- end 23 36 25 20 26 41 35 28 25 33 35 

Totel month 28 34 25 17 22 40 33 29 24 31 31 

Whitehorse A. Jen. 1958 - Dec. 1967 

Deys of month 

1-10 45 38 35 20 17 24 29 29 38 30 31 

11-20 43 39 35 20 19 33 35 30 35 34 38 

21- end 40 36 26 16 25 31 31 41 24 35 46 

Tote I month 43 38 32 19 20 29 32 33 32 33 38 

Sources: CI Ima t ic archive data arranged in De 11 y Data S\.fflTiaries format, 

Atmospheric Environment Service, Toronto 
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Teble 38 presents date on snowfall evereges, extremes, end recent 

totals for the winter season. 

TABLE 38 

Annuot Snowftl I Avereges end Extremes ljnches) 

STA I I ON AvaraQe Extrtlffles Recent tote I snowf • 11 

· Snowfel I - Period Hee"lest LI ghtest 
Snow Winter Snow Winter 69-10 70-7L 71-72 

y • T • 

Alshlhlk A. 35.0 1944-o6 52.8 51-52 20.4 ~-,, - -
tiurwaah A. 1967-72 89.6 66-67 ,a.o 68-69 38.2 39.8 67.8 

Snog ,._. !>5.3 1944-66 77.6 65-66 32.3 52-53 - - -
Wh I tehors• A. ,O.} 1940-72 82.2 71-72 26.8 48• 9 ,,.2 !) I .6 82.2 

Source: MeMlng Cl9731 

At Whitehorse, the mean September through Mey snowfall Is 50 lnche! 

<1270 rrrn> withe stendard deviation of 13.5 Inches C343 mnl based on 1941-19~ 

Therefore, 95 per cent of the winters et Whitehorse heve e snowfall between 

23 end 77 inches C584 end 1956 rrm>. 

Snow Cover 

The leyer of snow on the ground, celled the snow cover, Is en 

important factor for certain forms of transportetlon, for meny winter sportl t 

activities and es e source of water in the spring. 
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TABLE 40 

Depth of SnQW Cover 

Elevation Depth of Snow Cover ( I nchea) on: Winter 
STAT I ON Maxlmu 
y .T • Sep Oct Nov Dec Jen Feb Mar Apr Mey Inches 

30 31 30 31 31 28 31 30 31 

A i §hi hik A. 3170 Ft. 
Least 0 0 0 2 • 6 I 0 0 

Greatest 3 4 9 12 15 21 18 6 0 

,¥led i an (Middle Value) 0 0 5 7 10 10 I I 0 0 

!Arithmetic Mean 
7 10 10 10 0 

Sneg A. 1925 Ft. 
leest 0 0 2 6 6 7 5 0 0 

Greetest 3 7 14 18 42 42 26 13 4 

Medien (Middle Ve I ue) 0 4 5 13 17 20 16 3 0 

Ar I thmet ic Mean 8 12 17 19 16 

Wt) i ! ~b,Q.C II A, 2289 Ft. 

Least 0 0 0 I 3 2 0 0 0 

Greatest 3 4 14 14 16 22 15 16 0 

Medi an (Mi dd I e Va I ue) 0 0 4 8 10 I I 5 0 0 

Ar l thmet le Mean 7 10 10 0 

Source: Potter ( 1965) 

A snow cover of one inch C25.4 rrrn) or more can be expected on the 

average for 180 to 200 days between early October end early May for the 

northeastern v~I ley stations Ce.g. Aishihik end Snag> and for about 165 days 

between late October and late April for the east-central stations Ce.g. 

Whitehorse>. The Prairie cities listed In Table 33 average fran 100 to 135 

days with snow cover in about the same pertud of the year ea the three 

Yukon st~ttons. 
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The de pth of snow on the ground is et e max imum from Jttnuttry throu9h 

\~arch. Whi tehorse and Aishihik usually record a bout 10 inches (254 rrrn) 

in this period. Snow accumulation is neerly double this amount at Snag. 

T,he ereas of the Park which heve higher winter precipitation 

values due to greater moisture (maritime influence> and/or higher alt itude 

wl I I gPnera lly have deeper snow cover th~n the vel ley stet ions. Snows rvey 

data taken at Log Cabfn and Atl in Lake, B.C. (both south of Whitehorse>, 

show snow cover values i n the 40-inch (1016 rrrn> and 20- inch (508 rrm) renges 

respect ive ly (Table 41). These dete wi I I be more relevent to the more 

mar i ti~e area south of Mush end Bates Lakes. 

TABLE 41 

J epth of Snow Cover <D> and Water Equ ivalent (\\>E) in Inches for Two B,C, St1ttoo~ 

Log Cebin ( I ~6 I - I 9 7 3 ) 

Loe at I on: 

Elevation: 2880 feet (878 m) 

February March Apr i I May 

D YE D WE D ~ D WE 
Years .of ·date 9 9 12 12 13 13 2 2 
Mean 42 10.7 44 I I .4 38 I I .2 40 , 12 .5 
Medl~n 40 45 39 

At I in Lake (1964~1973) 

Location: 59°35 1 N , 133°3e•w 

EI ev8 ti on: 2400 feet (732 m> 

J8nuary FPbruery M8rch Apr i I May 

D Yt£ D VIE D I;\£ D VE D YE 
Years of date I 9 9 9 9 9 9 2 2 
Mean 26 4.2 2r 4.6 18 4.e I I 4.2 10 2.5 
Medlen 22 21 10 

Source: Cenade, Deper tment of the Environment (annual> 
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Thuou~rsto r ,ns 

Thunderstorms with essocieted I ightning end short duration heavy 

re Jn fnt I occ ur on the everege ebout six deys e yeer (Table 42) with most .. 
of these during June end July. Hell Is a product of severe thunderstorms 

end I ikely does not even occur once a year In this area. 

y .T • 

A l shl hlk A. 

Wh itehorse A. 

l ce Storms 

TABLE 42 

Average Nlrnber of Days wl th Thunder 

May 

0. I 

0.2 

Jun 

2.4 

Jul 

2.7 

2.4 

Aug 

o.e 

o.a 

Source: Cenede, Department of Transport Cl968et for 

1941-1960 

Sep 

0.1 

o.o 

Year 

Ice storms resulting from freezing precipitation may ceuee extensive 

damage to vegetetlon and men-made structures fsuch es power and comm~nlcetlon 

l ines>, end impede travel. On the average, two days with freezing 

precipitation can be expected eech winter et Whitehorse <Table 43). Based 

on 10 years of data, the greatest nunber of events occur In October, 

December end February. 

TABLE 43 

Occurrences of Freezing Precipitation et wh I tenoe•• A, e y .Te 

Oct Nov Dec Jen Feb Winter 

Monthly end winter means 0.6 o.o I .O o.o o.3 1.9 

Source: Cenede, Department of Treasport C 1967) for 1957-1966 
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TABLE 44 

':.'ind Loading on Structures 

Probability 

1/10 (once in 10 yrs) 
Aishihik A. 
Hai n es .Tunct ion 
Nhi t ehorse A. 

1/J0 (once in 30 yrs) 
,\ ishihik A. 
fiaines J unct ion 
~-fhi f. ehorse A. 

1/l0Q ~once i n 100 ,'[£S) 
Aishihi k /\ . 
!l:iines ,!unction 
\ hi. t. ehorse A. 

Annual maxi.mum 
i,,in d speed (nph) 

50 
12 
45 

56 
36 
50 

(, 2 

41 
55 

Source : Chaine et al (1974) 

Wind pressure on 
cylindrical surfaces 

(lbs/sq. ft) 

7 
3 
5 

8 
3 
7 

10 
4 
8 

1:lind pressure , 
flat surfaces 
(lbs/ sq. ft) 

11 
4 
9 

13 
5 

11 

16 
7 

13 

TABLE 45 

Ice L<2,ading During Freezing Precipitation 

at \··fhitehorse A. L Y .T. 

~. f or a Cornelete Storm 

Accreti on Accretion 
on .lfori zontal 

Probaoility Surfaces (in.) 
on Vertical 
Surfaces (in.) 

1/10 .08 

1/20 .19 

.18 

.42 

1 . ?or t he Period of Haxi.mum J\ccuraulation 

1/20 

Pe,1.k ,;ust at 
Na.xi.mum Acc
retio:1 (mph) 

52 

Eaxir:nim Accretion 
on I iorizontal 

Surfaces (in.) 

.16 

Source: Chaine et al (1974) 

Fqui valent 
Radial Acc
retion for a 
one in. cdnductor 
(in.) 

.13 

• 27 

Maximum 
Gust During Freez:i 
Precipitation (mp~ 

37 

58 

Associated with Peak Gust 
Ha.xi.mum Accretion Maximum Equi val en· 
on Vertical Radial Accretion 

Snrfaces (in.) (in.) 

.35 .23 
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u , o u'Jht and Pr cipitation Excess 

A deficiency in precipitation ceuses drought and increases the 

potenti al hazard for forest fires. Conversely, excessive precipitat ion may 

cause flooding. The probabi Ii ties that precipitation of a specified amount 

or less wi I I fal I during certain periods for Whitehorse A. ere tabulated 

in Table 46. These values were obtained frcm the results of a method 

developed by McK~y and Chaine (1971) to esti ~ate c limatological drought 

~nd precipitation exc~ss (Appendix 10). 

The probabi I ity that precipit~tion totals wf I I be one inch (25.4 rrvn) 

or less during the period July I to July 15 is 77 per cent (that is, the 

probabi I ity of more than one inch (25.4 . rmi> for th~t period ts only 23 

per cent). If the are! is dry on July I, the probabi I ities favour a 

continuation of this condition. Slmilerly, if the area ts pert I a lly flooded, 

a drying trend can be expected. 
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AcOJr. • ... lated 

Precipitation 

Amounts 

inches nn 

o.s 13 

1.0 25 

1.4 36 

2.0 51 

2.s 63 

3.0 76 

TABLE 46 

Probability (Per Cent) that Specified Precipitation Amounts or Less will Fall Durir.g 

the Periods Indica~~ed for Whitehorse A., Y. T. 

Apr 15 Apr 15 May 15 Jtm 1 Jun 15 Jul 1 Jul 1 Jul 1 Aug 15 Aug 15 

to to to to to to to to to to 

Apr 30 May 15 * May 30 Jun 15 Jun 30 Jul 15 Jul 30 * Auo 19+ .., Au0 30 Sep 14 * 

92 62 81 69 46 42 8 4 42 8 

100 96 96 88 85 77 31 8 85 35 

100 100 88 92 88 69 15 88 54 

100 96 96 88 50 96 85 

96 100 96 73 100 96 

100 100 85 100 

* 30 days + 50 days 

Source: McKay and Olaine ( 1971) 

Sep 15 Sep 15 

to to 

Sep 30 Oct 15* 

65 27 

92 69 

100 85 

100 

\() 

'° 
I 



- I 00 -

F I ood Po tent i a I 

The major drainage problems in the Park wi I I be assoeiated with 

the rapid s pring runoff. Heavy rainfal I, relatively speaking, may also 

re qu ire draina9e ditches and culverts. Table 47 conta ins d8ta on rainfall 

amounts expect ed for c ~rtain durations and return periods for Whitehorse A. 

u i gure 35 ). A 12- hour rainfal I of just over one inch (27.4 rrm) can be 

exp ected on aver age every ten years. 

TABLE 47 

Reinfal I lntensity--Ouretion-Freguency Deta for Whitehorse A, Y, T, (inches) 

Duret ion 

5 

10 

15 

30 

60 

2 

6 

12 

2 yeer$ 5 years 10 yeers 25 yeers 

minutes .08 • 14 .20 .24 

minutes • I I .21 .28 .35 

minutes • 14 .25 .34 .42 

minutes • 18 .34 .44 • 58 

minutes .25 .44 .~5 .70 

hours .32 .54 .68 . 83 

hours .so .75 .90 I • 14 

hours .64 .89 1 .oa I .32 

Source: Recording rain gauge oeta for the period 1959-1971 (12 yeers) 

from Hydrometeorology Divi sion, Atmospher.tc Environment 

Service, Toronto 
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During the breek-up of river Ice, locel flooding mey occur where 

fl oating ice pans jam together forming temporary dems at narrow or twisting 

portions of the channel. This phenomenon is particularly corrmon on north 

flowing r ivers where break-up occurs first tn the upper vel~ey. A more 

spectecular ceuse for flooding occurs when e surging glacier blocks the 

path of a river. This happens periodically to the Alsek River which flows 

thr ough a valley into which a number of glaciers terminate. For exemple, 

the Tweedsmuir Glacier in British Colll'Obie, just south of the Park boundary, 

be gan a s ur ge in May 1973 and, as described by MacKinnon (1974), ts stesdily 

b loc k ing th e Alsek River channel and thereby threatening to flood the vel ley 

aree north of ther e . Ser ious flooding could ultimetely occur tn the populeted 

arees near the mouth of the river es well when the tee dem breeks. 

The peek speed of the lweedsmuir Glecier wes approxtmetely 24 feet 
I 

per day but is expected to decreese to three feet per day after tt treverses 

five-eights of a rni le. This is note particularly fest rate of trevel. The 

Steele Glecier, just insi·de the northern boundery of the Perk, moved es 

much es 78 feet per day and advanced nearly 4-1/2 miles during its surge 

in 1965-oB. It is the flooding potential that makes the Tweedsmutr•s surge 

more threatening. While the ceuses of ylacier surging are not fully 

understood they are related to regimen dynamics, not abrupt climatic changes. 
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Fi~-ur~ 25. Kluan• National Park, Yukon Territory - Winter 

Precipitation Curvea 

(Baaed on Glaciological Studiea in the Park) 

Circled number& correspond to zonea in Figure 24 
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Fi gure 27. lluane National Park, Yukoa 'l'erritor, -

Maritiae Sualer hriod 
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Figure 2; . Klun ~c Yukon Territory - Es t im:1t9d ft.nnue. l Prec i pit9.t i0n 

(Hundreds of millirne t res of water ~q:.ii 1:. 2.9nt ) 
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Figure JO. Kluane National Park, Yukon Terr i tory - Estiroo.ted ·.~inLo r Proc lpl ta.tion 
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Fi~ure Jl. KluP,ne ~a tione.l Park, Yukon Territory - Estimated Suro.mer Precipitation 
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Figure 32. 

I 

Mean and Mean Greatest 24-!{our Precipitation (For 10 - Day Peri.J(ls) for Aishi:-iik -~., 

Jan. 195g - Sept. 1966 
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Figure JJ. Mean and Mean Greatest 24-~our Precipitation (For 10-Day Periods) f or ',.b itehor se A., Y.T. 
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SHO fi T DURATION RAl tJ FALL - INT[NSITY- FR~GIJENCY OATA f O A . \AJ Hl"TE. t+OP-.~E A,. 1 YT 
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CHAPTER V 

WIND 

The average wind flow above the 700 mi 11 ibbr level (about 10,000 

feet or 3000 m a.s.l.) ~ver Kluane Natlcnal Park is predominantly fran the 

southwest in all seasons (an onshore flow). The day-to-dey flow aloft is 

determined by generally eastward-moving migratory pressure systems. The 

expression of this upper flow at the surface is strongly influenced by the 

extreme relief of the Park and the great thermal contrasts due to differing 

slope orient~t ions and due to the presence of icefields. 

The major characteristics of wind regimes can be enelyzed with 

reference to the importent local topographic controls. 

(e) Anom~lously strong winds occur in the fol lowing situations: 

J > f unne I Ing through ve I I eys, mount e in passes, and eround obst ac I es; 

ii) exposureon hillsend other unsheltered topogrephlc feetures; 

iii) locet ion on the edge of lerge lakes; 

iv> locations with low lying vegetation cover (tundre); 

vt down-glacier wind flow (glacier wind). A layer above the 

glacier surfece cools by loslng heat to the ice. - ,, therefore 

becomes denser than the air further fran the cold surface 

and flows down the glacier to lower elevations. 
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r ·_, ) An,.\'°nal o l,s ly I ight wind!> occur in the fol lowing locetions: 

i > wind shadows downwind of sma 11 hi I ls; 

i i ) bes ins protected by high relief al lowing the wind only 

Indirect access; 

I ii ) arees with shelter,ng vegetation (forests>. 

(c> T he wind d i r~ct ion is partially control led by: 

i) funne ling t hrough and around topogrephic features; 

i I ) t he mountain-glacier configuration. 

,d ) Diurnal changes In speed end direction can be explained by: 

i, Katabat ic wind system: 

At night, elr in contact withe radletlvely-cooted, sloped 

surface is Itself cooled end becanes denser then air et the 

same level but further fran the slope. A ketebetlc 

(downslope> wind results. During the dey, the elr In contact 

wfth the heeted slope becomes wermer then thet et sane 

horizontal distance from the slope end en upslope (enebetlc) 

wind results. This letter wind is insignificant on 

glecierfzed slopes because the ice surface reflects most 

of · the incident sotbr redietion end consequently, Is not 

heated appreciably. Two wind· systems ere produced: the 

d°"nvel ley (night) and upvalley (dey> winds (the mountain 

wind end vel ley wind respectivelya; and the downslope _ 

(night) and upslope (d~y) winds. 
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Katabatic Wind Systems 

Nicht 

A - Mountain Wind A - Valley Wind 

- Down-slope Wind B - Up-slope Wind 

Cool Air 

Land 

Source: rrewartha (1954) 

I i, I and and see breezes: 

At night, the water surfece is usually wermer then the lend 

and e tend breeze is induced to blow from the tend to the 

see. During the day the land is more strongly heated end 

e see breeze blows from sea to land. 

I.and and f,ea Breezes 

Water land Water 

Nicht Time Land Breeze _Day Time Sea Breeze 

Source: Trewartha (1954) 
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i ill glacier winds: 

Although the glacier wind does not reverse direction, the 

speed h~s e diurnel pettern, reechlng e mexlmt.m In the 

afternoon when the eir-to-lce tempereture difference Is 

greetest. 

The more rugged end veried the terreln, the more control the local 

topogrephy exerts on the ·surfece wind speed end direct Ion. Consequently, 

t h e Perk eree is subject to a greet veriety of wind r~glmes, most of which 

heve never been lnvestlgeted. Tihe extrepolation of wind date fran one 

locet ion to another ts of doubtful validity In en erea of such greet contrasts. 

For t hese reesons, It is not possible to even attempt e comprehensive 

wi nd analysis of Kluane Ntitlonal Perk. Wind date for specific locetions, 

such es sone of the high-level Arctic Institute cemps end the peripheral 

va l ley stet Ions, cen be evelueted end conclusions drawn about the wind 

charac t eristics to be expected et eech site. Of course, the results of an 

eval uation depend on the inst"rument exposure, its operetionel performance, 

and length of record. 

Wind· In the higher regions of the Perk is not wel I documented; 

however, everege wind speeds end directions in -the free air above Whitehorse 

give en idee of the changes which mey be expected with Increased etevetlon 

CT db le 48>. On mountains, wind general ty increases with elevation due to 

greater exposure end greeter control by the upper air clrculetlon patterns. 



Pressure 
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January 

850 

700 
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300 
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850 

700 
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TABLE 48 

Upper Air Wind Data for Whitehorse A,, Y,T, 

EI eva t I on 

m 

1372 

2835 

5273 

8717 

1463 

3048 

5669 

9266 

ft. 

4500 

9300 

17300 

28600 

4800 

10000 

18600 

30400 

Direction 

(degrees> 

180 

240 

270 

280 

280 

270 

250 

250 

S.peed 

m/s 

3 

4 

8 

14 

3 

3 

4 

6 

Source: Hare and Thomas (1974) for 1951-1960 

Swm,r Wind Regimes 

mph 

6.7 

9.o 
17.9 

3 I .4 

6.7 

b.7 

9.0 

13.4 

The Arctic Institute of North America, through the lcefleld Range• 

Research Project, has obtelned wind records fr.om e few specific locetlona 

In the Park for one to three months In the slffi'Tlers since 1961. A brief 

s~ry of the more important stetlons and the available wind information 

sources for these locetions CTeble 49 and Figure I) shows that there Is 

sane informetion on which tomse wind analyses. The short records end 

I 

I I 
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Inc onsistenc ies in sc.xne of the published deta precluded anything but very 

basic and general descriptions of . the wind charecteristlcs of the four 

loca t ions. 

The Divide end Sewerd stetlons are located tn basins surrounded 

by extremely h igh relief. This topographic sltuetton ceuses a breeking of 

t he ai r fl ow over the besins with a conseGuent lowering of the wind speed 

in the shelter ed ereas. These two stetions, therefore, experience much 

tower wind speeds then would be expected fran e consideretion of the upper 

air data. Wind directions were also strongly controlled by the local 

topography. Both speed end direct tonal effects were espec~el ly noticeable 

at Sewerd station. The small amount of date evelleble for this station 

reveals a large percentage of calms (32 per cent in July 1964) end very low 

average wind speeds (the season average is about 2.5 mph or I.I mist. 

Prevailing directions of west and northwest ere explelned by the orientation 

of the Seward Glecter. 

The everege and maximum wind speeds at Divide stet Ion (Tables 

50 and 51» are besed one synthesis of date for 1963-1965 end 1968. The 

Influence of the strong upper winds of the winter season can stlll be 

seen in June, the month w~th the highest everege speeds. The gentler all'nffltr 

wind pettern becomes daninant in July and contln- t~~ough August. Strong 

winds occurred more frequently In 1965 then the other three yeers. 
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TASlE 50 

Averege Wind Speeds at Diyide Station, Y.T, (1963-19651 1968) 

Month 

June 

July 

Au gust 

Seeson 

Yeer 

1963 

1964 

1965 

1968 

Average Speed (mph) 

6~9 

4.9 

6.0 

5.8 

TABLE 51 

Basia for Average 

67 dally June mean wind speeds 

121 dally July mean wind speeds 

58 dally A~gust mean wind speeds 

246 daily June, July and August 

mean wind speed• · 

Mfxlmym Wind speeds 1t Divide station, y,r, 

for the June through ~ugust Se1son 

Max lmum Speed (mph, 

28 

23 

40 

25 

El.as Is for Max I mun 

65 dally maxim"" wind speeds 

67 dally mexlm\lft wind speeds 

66 de 11 y max lmlln wl nd speeds 

48 dally maximum wind apeeda 

The percentage of calms et ~lvlde Is hlghe• t In Juty C30 per centl 

end lowest In June Cl6 per ~entl es indicated In Table 52. 



- 122 -

T,\tiLE 52 

Percentage of Celms 8t Divide Station, Y,T, (1961, 1963-1965, 1968) 

June 

July 

August 

Average 

15.SJ 

30.5% 

22.Z 

Mex imu-n 

27 .4 Cl 968) 

36.5 (1968) 

27 .3 ( 1964 > 

Ml n lmum 

8.9 (1965) 

18.6 (1965) 

The prevei I Ing direction et Divide Is usuel ly frcm the west or 

south CTeble 53). 

TABLE 53 

Prevail log Wind Directions at Dlyide Station, Y,T, 

for the Season June through August 

1961 

1963 

1964 

1965 

1968 

S - W quadrant 

w 

w 

w 

E 
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The Mount Logan station, et nearly 18,000 feet (5360 m), shows 

a direct correlat ion between the upper eir flow end the wind currents et 

the mountein surface. HONever, the wind speeds et _Mount logen are less 

than those in the free air due to frictional effects. For the period July 4 .. 
to July 24, 1968, the everege wind speeds et the 500-milllbar level above 

Whitehorse end above Yekutet were 18.2 mph CB.2 m/sl and 23.6 mph CI0.6 m/s) 

respectively, while at the Mount Logan station, the average speed wes 

7.3 mph (3.3 m/al for that period (Marcus end LaBelle, 1970). Ualng the 

same date, winds above Whitehorse and above Yakutat average 10.9 mph c•.g m/sl 

greeter end 16.0 mph C7.2 m/s) greater respectively then winds at Mount 

Logan. The two surrrners in 1968 end 1969 had lower wind speede end• greater 

percentage of calms then was usually experienced In this .area. Thia was a 

reflection of the weak pressure systems which dominated the area durln9 

the month of July In 1968 end 1969. The Mount Logan wind speed date for 

1968-1970 are given in Table 54. 

TABLE 54 

Average and Mex.lmum Wind Speed Deta f ,)r Mount Logan, Y,T ,, 1968-1970 

Ju I 2 - Aug 2 
1968 

Jun 28 - Jul 28 
1969 

Jun 24 - Ju I 23 
1970 

3 S \lffl\e rs 
1968-1970 

Average wind 
speed (mph) 

Max irnun wind 
~peed (mph> 52. 7 

5.8 

19.8 

Source: M~rcus (1971) 

8.7 7.3 

52.7 
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Much higher wind speeds were recorded at Keskawulsh stet Ion than 

at Divide, Seward and Mt. Logan apparently due to a very persista~t glacier 
. . 

wind. This wind occurs about 70 per cent of the time and flows fran the 

west-southwest down the Central Arm of the Kaskawulsh Glacier CBenJey, 1969). 
' 

Chenneltng of this cold air Is evident from the ·valley orientation end 

preveJling direction at the station. The glacier wind is more then twlc~ 

as strong during the day with en average velocity of about 17.1 mph C7.7 m/s) 

at six p.m. YST and about 4.4 mph (2.0 m/sJ at six a.m. CBenjey, 1969). 

The average wind speeds et Kaskawulsh station for 1965 ere about two mph 

co.9 mis> greeter than the average speeds at Whitehorse A. for the same 

period CTable 551. 

/ TABLE 55 

Average Wind Speeds Cmph> at Kaskawulsh Station, Y.T, 

(June 4 - August 8 1 1965) 

June 

12.9 

July 

I I • 7 

August 

10.7 

Season 

11.4 

Source: Teylor-eerge Cl969b) · 

• 
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Very strong, persistent ketebatlc winds have been experienced in 

other areas of the Park, such as the King Trench on the west flank of Mount 

Logan (A·tford and Keeler, 1968). A glacier wind withe similar frequency of 

occurrence to that et the Keskawulsh station was also experienced In the 

valley which channels the ~: lms River from the terminus of the Kaskewulsh 

Glecler to the south end of Kluene Lake CNJckllng, 1973). Cllmbers have 

often encountered very high winds on exposed mountain faces CTaylor~arge, 

1969bt. The smeller lakes in the southeast part of the Park, especially the 

Kethleen1 and Dezadeash Lekes, are 18shed by frequent and sudden windstorms. 

The resulting rough and unpredictable waters ~re a safety hazard to boaters 

and canoeists (Kindle, 1953>. Slmller conditions can be expected on Kluene 

Leke. 

Dust whirls frequently occur tn these areas as well. Flnely-

, ground glecial material C"glecial flour"I Is picked up and trensported by 

the strong wlnds in the river velteys. Areas known for this activity are 

the SI Ima Rive~, with dust storms moving over southern Kluane Lake, the 

Alsek River, the Dusty River and the Oezedeash River. 

Winter Influences on Wing Regimes 

Teylor-6arge Cl969bl discusses the major winter characteristic• 

of the Park eree end the possible differences thet may result In the winter 

weather systems in the Perk. Three of these wlll likely have large effects 

on the wrnd regrmes. The first Is the change to a much stronger upper air 
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circulation pattern. The mean winter flow, besides being stronger, Is from 

the southeast end up valley at the surface rather then cross-valley Cfrom 

the southwest) as in the surrrner. Both effects will decrease the Influence 

of topography on the surface wind. The stronger flow may actu~lly overcoore 

the basin effects et Div ide and Seward, resulting in much higher winter wind 

speeds than would be expected from the sumer values. 

The second winter Influence becomes effective es the whole area 

changes to e much more ·un I form I Y. snow··end ice~covered sur fece. Many 

c I I met le d If ferences wi 11 be reduced and I oce I thenna I e f fee ts wh I ch cause 

certain wind regimes, wlll be changed. For example, glacier winds, which 

ere dependent on the temperature difference• between the Ice surface end the 

warmer air above it, wlll be greatly reduced and other Influences, such es 

topographic chennellng, wlll danlnate since the Ice Is no longer colder then 

the e Ir. 

The third influence Is the contrast between the direction of 

air flow on the west of the mountains Ca southerly flow controlled by the 

Aleutian Lowland on the east Can easterly flow controlled by the Mackenzie 

High>. Essentially, the winter continental high pressure generally has 

sufficient strength to block the eastward movement of migratory cyclones 

any further Inland than the topographic divide. This creates a semi-permanent 

Arctic front in the region of the divide which Is frequently SNn on winter 

weather cherts <Teytor~arge, 1969b). 
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Wind Cheracteristlca of the Valley Stations 

The wind speed end direction at the valley stations heve been 

meesured each hour for e number of years (Appendix 11 l~ Wind characteristics 

ere grea t ly Influenced by tne valley conflguretfon at each site. The 

freque ncy o f wi nd frcrn elght directions at Haines Junction was plotted for 

four months representing the winter, spring, sllffller and autunn seasons 

(Figures 36 -39). There ls preference for the wind to blow from the 

northeastern quadrant in winter and from the western quadrant In &'-""'er, 

with the transition occur~ing In March and Apr II end again in September and 

October. The channeling effects of the Shekwek end Alsek River valleys ere 

evident frooi plots of the everege wind speed for each of eight directions 

for four months (Figures 40 - 43>. lhe strongest average winds blow from 

the northwest in winter end from the northwest to west direction In s\.lTffler. 

Two years of wind dete at Burwesh A. (Appendix Ill show the 

Influence of the northwest-southeast oriented Shekwak Valley. The higher 

wind end gust speeds, es compared to those et Heines Junction, are to be 

expected for a location close to Kluane Leke (Table 56>. Besides this, 

the Haines Junction station appears tobe situated In e wind shadow zone 

due to the configuretion of the Alsek Valley and the surrounding topography. 
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T~LE 56 

Comperlson of Heines Junction end Burwesh A,, Y,T, Hourly Wind Reports 

Prevai I ing Direction 

Haines Junction 

Burwesh A. 

Meen Speed (mph, 

He i nes June t I on 

Burwesh A. 

Me•lmum Hourly Speed 

Heines June ti on 

Burwash A. 

Jen Feb Mar· Apr Mey Jun Jul 

NE N NW 

WNW ESE WNW 

SW SW SW W 

SE ESE ESE ESE 

Aug· Sep 

SW 

SE 

NW 

SE 

2.9 3.9 4.0 5.5 6.6 5.3 5.5 3.9 3.7 

4.5 o.5 5.5 11.4 15.o 10.4 e.6 a.1 e.9 

lmphJ end Direction 

l 20 17 1e· 27 23 18 17 16 16 

~ NW. NW. SW SW SE SW SW SW 

{ 26 25 30 39 40 34 28 28 

SE SE SE SE SE SE SE SE SE 

Period 

4.6 

a.a 

27 

SW 

44 

SE 

Source: Monthly Records for Jenuery - September, 1971 fran Atmospheric 

Environment Service, Toronto 

Low mean wind speeds are especlel ly nottceeble at Snag end Heines 

Junction in winter (Teble 57). 
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TA~LE 57 

Mean MonthlY pnd Annual Wind Speeds (mph) Including Calms 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

A I sh i hi k A . 3 . 7 5.2 . 5.6 6.8 8.7 7.5 7. I · 6.8 6.6 1.0 5.4 4.4 

Heines Junction 2 . 4 3.1 3.7 4.7 5.6 5.3 5.2 4.3 3.4 3.4 2.6 2.g 

Snag A. I . 4 2 .4 3.6 4.6 5.2 4.9 4.2 3.9 4.0 3.6 2.3 I .6 

Wh I tehorse A. 9.0 9.8 9.8 9.6 9.9 8.7 8.7 8.9 9.3 I I .O 10.4 10.3 

Source: Cenede, Department of Trenaport (1968c) 

The frequency of celm conditions ts very high et these st1,1ona 

In the winter months. For example, an average of 62 per cent of Snag•• 

January hour I y wind repor ta were recorded as ce Im IT eb I e 58). 

TABLE 58 

Peccentege Frequency of Cefm 

Yeer 

6.2 

3.9 

3.5 

9.6 

Jan Feb Mer Apr Mey Jun Jul Aug Sep Oct Nov Dec Year 

Ai sh i h t k A. 

Ha ines Junction 

Snag A. 

Wh i tehorse A. 

33 21 20 

27 18 10 

62 44 

13 10 10 

13 

7 

22 

6 

6 

6 

15 

6 

6 

4 

9 

4 

10 

7 

12 

9 

11 20 29 

13 22 22 

16 

12 

16 20 24 23 25 43 57 32 

7 7 8 8 7 9 10 8 

Source: Cenade Department of Transport Cl968c) 
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The percentage frequencies of winds in vari ous speed c lasses for 

sixteen d irections and for four months es recorded at Whi tehorse A. ere 

presented in Appendix II. Table 59 indicates simller frequenc ies wi t hout 

regerd to the wind direction. About 75 per cent of the t ime dur ing June , 

July end August the wird speed at Whitehorse Is in the range ca lm to 12 mph 

(5.4 m/ s). Strong winds of 2~ mph (11.3 m/s) or greeter occur about th ree 

per cent of the t ime from November through February w I t h a decreese of 

occurrence in the sl.fflner months. 

TABLE 59 

Percentage Frequency of Wind Speeds for Whitehorse A,, Y1 ] 1 

I calm 

I 1-12 mph 

I 13-24 mph 

I ~ 25 mph 

Jan Feb Mar 

14 I I 10 

57 55 54 

25 32 33 

Apr Mey 

6 6 

oO 62 

32 31 

Jun 

7 

67 

25 

Jul 

7 

67 

26 

0 

Aug 

8 

67 

27 

0 

Sep 

8 

58 

33 

Oct 

7 

47 

Nov Dec 

10 10 

51 47 

36 39 

Year 

9 

58 

32 

4 3 2 ' 2 3 2 

Source: Cenade, Department of Transport Cl967) for 1957-1966 

The wind is generally stronger during the afternoon t han et other 

times of the day. For example, the afternoon wfnd at Wh i tehorse is about 

four mph (1.8 mis> stronger then the night wind d1.rtng April through August. 

The var tat ion ts less than two mph C0.9 mis> during the rest of the 

year ( : udb ird, 1964>. 
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At Yllltehorse, wind speeds greeter than 32 mph (14.4 m/al occur 

m~inly in the winter end for an everege of 16-1/2 hours per year ITeble 601. 

The wind speed exceeds 38 mph (17.1 m/s) for less then two of these hours. 

The most preferred w(nd directions for strong winds are fran the southeast 

8nd south-southeest. 

TABLE 60 

Hourly Ocggrnx;;ea 1n Tffl XeK1 of W1Dd• Gr:eter · tben 32 • 

at WhH;abAr:N Ae, Xe Xe 

Direction Jan f'eb Mar Apr May J\a\ Jul Aug Sep Oct Nov Dec Year 

~ l l 

NW 2 l l l s 
NNW l l 

N 4 l s 

ESE l* l 2• 

S£ 16 * 3 6 2 2 3 15 • 12 * 10• 69 • 

SSE 27 * 14 * 3 3 4* 3 3 9 66 • 

s 5* 3 l l l 2 3 11 • 
Total so* 22 * 11 * 8 6 • 2 1• 0 6 20• 17* 22 * i65 * 

* . indicates at least one occurrence greater than 38 lllph (17.l mis) 

Source: Canada, Department of Transport (1967) for 1957-1966 
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The maxim\11"1 recorded wind speeds end gust speeds CTeble 61 end 62) 

ar~ less then the maximum speeds at many stetions in the rest of Cenede. 

TABLE 61 

.\ax I mum W 1 nd end Gust Speeds lmph > 

Aishihik A. Heines Sneg A • . Wh I tehors.e A 
June ti on 

N e.x i mllll observed hourly speed .50 s 36 SW 42 WWI 

~x lmU'n observed gust speed -
Prob ab I e max irnum gust tor mex imUTI 

Jen 

24 

SW 

hourly speeo 70 52 60 

Source: Cenade, Department of Trenspor t ( 1968c) 

TABLE 62 

Maximl6Tl Wind Speed <mph) end Direction for Haines Junction, Y.T. 

Feb 

32 

s 

Mar 

26 

Apr 

27 

SW 

May 

28 

Jun 

22 

s 

Jul 

23 

SW 

Aug 

23 

SW 

Sep 

21 

Oct 

36 

S'' 

Nov 

36 

S'W 

Dec 

23 

SY. 

Source: ~ind observations, Mey 1959 - September 1971 fran Monthly 

Records, Atmospheric Envirorwnent Service, Toronto 

50 S 

ob 

70 

Yeer 

S., 
\I 
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The evailable series of annual maxlmun wind speeds for A.lshlhlk A. 

end Wh i tehorse A. have been analyzed using the GU"nbel distribution (Kendell, 

1959) to obtain annual maxlmun wind speeds that may be expected to occur 

once in 2, ,, 10, 25 end 50 years respectively rTable 63). These data 

Imply that e structure at Whiteho-~e that Is not built to withstand e 

max imum sus t a ined wi nd speed of 38 mph Cl7 m/s) and slgnlflcently higher gust 

speeds wil I be damaged on the average· every two yeera. 

TABLE 63 

Canputed Annua l Maximll'Tl Wind Speeds (mph) with Ytrioya Raturn Periods 

STAT ION No •. of Years of Record Return Period CYeera) 

Yukon Territory 
2 5 10 25 

Ai sh i hi k A . 22 39 44 48 52 

Whit ehorse A. 26 38 42 45 48 

Source: Canada, Department of Transport 11968c) 

In the winter, periods of_ ebrup t I y r Is Ing temperatures, and even 

snownelt, can be expected fran Chinook winds tlowtng downslope into the 

Shakwak Valley. Although not al I warm spells in winter can be attributed 

t o Chinook winds (frontal systems encroaching fran the Pacific will also 

br ing periods of warmer temperaturesJ, an Idea of the frequency of such 

occurrences can be gained fran the warm spell date in Tables 28 and 29 

(C hepter Ill) end In Appendix 7. Haines Junction evereges more then thrM 

55 

51 
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warm spe 11 s from uecember through February with an everege temper et ure -during 

the spel I e few degrees above freezing. 

wing Cb i 11 

Cold wind ennances the cooling effect of low temperatures. A 

n001ogrem developed from work by Siple (1949) cen be used to give e wind 

chi I I value from a given temperature end wind speed (Figure 43>. This 

n001ogram takes into account body heat but not the effect of sunshine or 

body motion. The danger levels for wind chill are presented In Table 64. 

Wind chi I I value 
greater then: 

1400 

2000 

2300 

TAULE 64 

The Danger Levels for Wind Chi I I 

Exposed areas of face wi 11 freeze: 

eventuelly, if exposed long enough 

in Jess then one minute 

in less then half e minute 

Source: Watson (1973> 

Outdoor activity: 

becomes disagreeable 

becomes dangerous 

should be undertaken oily 
In emergenctes end only 
tf extreme perceutlons 
have been taken 
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At Whitehorse A., the average winter wind speed Is 10 mph C4.5 mist. 

/' wi nu ct, i 11 vi:J lue of 1400 or greater wi 11 occur w I th this wind speed when . 

t he temperature is less than o°F c-1e0c, (Figure 43J. According to Table 10 

I n Ch a p t er I I I , dangerous I eve I s o f w I n d ch i 1 · I w I I I the re fore oec ur , on 

the average, about 20 per cent of :· ~e time In November, about 40 per cent In 

December , 50 per cent in January, about 30 per cent in February end· about 

20 per cent in March. Colder temperatures and greater wind speeds wlll 

increese t he percentage of time when outdoor activity must be curtailed. 

Ther e for e , dangerous conditions should be expected frequently from November 

thr ough March at lower elevations and for Increasing periods of the year 
•. 

et h igher elevations. 
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Figure 44. NOMOGRAM OF DRY-SHADE ATMOSPHERIC COOLING 
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CHAPlE:.R VI 

r: l Olf) , S. JNS H I NE , \I I S I B I L I TY, HUM I D IT Y /\ ND EV/\ PORAT I ON 

Cloud 

Cloud cover characteristics for Kluane National Park ere cont

r \>l led by the some processes as precipitation (see Chapter IV>; therefore, 

cloud Is more prevalent on the coast end windward slopes, decreasing In-

land as the air becomes drier. The amount and thickness are greatest 

where moist ascending eir condenses on the windward slopes of the mounteln5 

and least on the leeward sides, wher@ subsiding air vaporizes evalleble 

water droplets. One large scale, this results In two· distinct cloud 

regimes , one on each side of the mountain barrier, with differing frequencies 

and dominant cloud types (Taylor-6arge, 1969b). An Illustration of this 

process on a locel scale is the frequently observed pattern of cloud 

formation un the Kluene Ranges, dissipation over the Shakwak Valley end 

• 
re-formation on the Ruby Ranges to the east (Plate 12>. T.he subsidence 

which occurs over large glaciers In Sl.fflTler also reduces cloud cover. ror 

example, clear skies at the lcefield kanges Research Project stet Ion on 

the Kaskawulsh Glacier (see Table 49 in Chapter V> were frequently assoc

lated with dense cloud on the surrounding mountalns <Taylor-Barge, l9o9b). 

Cloud averages for the other IRRP stations further west (see Table 49 In 

Chapter V) show the expected Increase in cloudfness with Increased maritime 

Inf I uence IT ab I e 65). A s im I rer increase in c I uud I ness shou Id be exper I enced 
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Plate 12. 

, 
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Cloud Formetlon on the Kluane Ranges, 
Dtsslpetlon over the Shekwek Valley end 
Re-formation on the Ruby Renge, Y.T. July 31, 1973 

Picture taken feeing w~st-northwest from the Alaska Highway 
Ctn the Shakwek Valley>. The south end of KlueGe Lake Is In the 
background, with the Kluene Renges on the left (southwest) 
and the Kluene Hf I Is end Ruby Range on the right Cnortheeat>. 
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from n t to so th oegl ing Jn t e sh and a .e tes e.:es !9rea o ... e o t 'le 

1st a ir ic invaaes the sot ~ast corner oft e Par i a e l se ad 

lets ens lni ki er a ll eys. 

TAB E. 65 

( ent s•) 

IRBP Stations (Y.T.I • • · e e d , 1963 - I 5 

as a,-u Js 

:> i vioe 

Seward 

IE> Ste io (A l asKe) 

a tet 

• • 

7. 

8. I 

(93 1 - 1960 

8.6 

• refers o t e fract ion of 

by c l o d 

e ce les le ( cane co er ed 

So rce: Ta I or-aarge ( 1969b) 

The statics et i Ide, t. ogen and Sewara e d o oe ., er 

CO"lO l ete l overcast or c lear oe~~ a ing on t e s optic sit a lo • 

, le. ~ress\Jre) s stems an~ frontel passages br i ng exte s Ive c lo d e d l ow 

vlslbl I iti es to t ese gl ec ier i ~ed areas, i l • a t l !=yc l on l e ( 1 ore 

s stems are assxlated wit clear s~les a d • i ted l slo l • les. I I 

ic 

• 



- 148 -

T~bfe 66 shows the much higher percentage frequencies of amall 8"0unt·s of 

cloud cover end rhe comparable values for overcast at Divide and Mt. Logan 

fn July, 1969 relative to the Interior valley ,tation et the south end of 

Kl uene Lake. 

TABLE 66 

ft.rcentege Frequencies of Cloud Amount (tenths> - Julv 1969 

lRRP Stat ion 

Kluene 

Div i de 

Mt . Logan 

CI ear 

t • I 

13.6 

I!:>. I 

I - 3 

10.2 

e.1 

36.4 

4 - 6 

18.9 

10.e 

a., 
Source: Benjey (1970, 

7 - 9 

44.9 

37.8 

18.2 

Overcast 

The high-level areas of the Perk (such as the Divide end Mt. Log~n 

stations> are frequently above cloud end et times a condition of undercast 

occurs, when lower areas are completely obscured by cloud. 

The most cOT1mon cloud type on the marine slopes of the st. Elles 

Mountains <based on sllffl'ler reports from Seward end Divide stations) Is 

stratus whfch Is formed by orographic upllft of Pacific air. The continental 

areas (such as the Ktuene station) experience more middle Caltoel.lTlulua 

and ettostratus) and high clouds (cirrus, clrrostratus end clrroe""ulual, 



- 149 -

with o rredom(nance of middle cloud (Appendix 12>. Orographic clouds, and 

assoc iated strong winds, are the result of wave motions set up In a strong 

air current which has been disturbed by a mountain barrier. Lenticular cloud~ 

are a specific example of this process and often occur on the lee of the 

St. EllasMounteins (Plafe 13>. 

The snow-free areas east of the Keskewulsh Glacier experience 

greeter c loud In surrmer than would be expected fran e consideration of 

• 
their dry interior situetlon. This Is due to convective cloud development 

(such as cumulus clouds> over heated ground. Thunderstorms occur melnly 

In June and July <Table4~ In Chapter IV). For these r.easons, and also 

because relatively few low pressure systems (with associated cloud) are 

abl e to penetrate the mountain barrier In winter (Taylor-Berge, 1969b), 

the velley stations report a greater percentage of time with cloud cover 

in surrmer than In winter (Table 67 and Appendix 12 >. 

TABLE 67 

Mean Cloud Amounts (tenths) for Aishlhik 6-., Y.T. 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

s.e 5.9 5.4 6 .• 1 6.7 1.1 7.4 6.9 6.8 

Source: Cenada, Department of Transport Cl968a> 
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Lenticular (Lens-shaped) Orogrephic Cloud on the 
Lee of the St. El ies Mountains, Y.T. 

August 9, 1973 

Picture taken facing east over a 6000-foot mountain on the eest 
of the Alsek River Valley <latitude 60°23'N, longitude 137°45 1W). 
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Cloudy skies (8/10 or more of the sky covered by c fo o) et 

Aishihlk, Snag and Whitehorse occur least frequently In s \m'tler and eer l 

winter (Table 681. 

TABlE 68 

Percentege Frequencies of Large Amounts of Cloud Coyer (8/10 - / fOI 
' 

Jan Feb Mar Apr May Jun Jul Aug Sep · Oct 0 ec e 

Ai s hihik A 

Sneg A 

Wh I tehorse A 

50 52 44 50 55 59 58 59 52 

53 52 49 52 63 66 65 63 65 63 

59 59 55 57 59 60 64 61 63 6 1 

58 49 54 

63 56 59 

69 63 () ) 

Source: Ceneda, Oepertment of Frensport (196Sa> 

Low temperatures and cloudless skies ere a teeture of t he MeckenzJe 
. 

High pressure system which dominates the winter weether eest of the ~t. Elias 

Mountains. Therefore, this area experiences e cloud cover of 2/10 or less 

about three t Imes es often In March es In June or July (Teble 69). 

TABLE 69 

Percentage Frequencies of Small Amounts of Cloud Cover CO - 2/10) -
Jan Feb Mar Apr May Jun Ju I Aug Sep 0c t Nov Dec Yeer 

Aishihik A 33 31 36 26 

Sneg A 31 31 33 27 

Whitehorse A 23 23 26 20 

19 

15 

17 

14 

10 

14 

12 

13 

I • 

18 21 28 24 29 24 

16 &7 21 21 26 22 

15 18 L9 15 17 18 

Source: Cenada, Department of Transport Cl968a> 
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The winter cloud characteristics of the glaclerlzed stations ere 

unknown. However, the Intensification of the Aleutlen Low In the Gulf 

of Ateske end the decrease in Jno-w•foA·s- of dry, continental air westward 

over the topographic barrier during this season would suggest an Increase 

in cloud on the marine slopes compared to surrner (rather than a decrease, 

as is experienced for the continental areas of the Perk). · wtnter :-cloud-· 

cover amounts ere expected to exhibit a gradual change from the maritime 

t o the continental regime, as In su,mer, rather then a ·sharp discontinuity 

near the topographic divide es Is the case for such synoptic parameters 

as temperature, precipitation and wind (Taylor-Sarge, 1969b,. 

Sun sh I ne 

Sunshine generally aids the enjoyment of outdoor activities. In 
I 

fact, sub-arctic and arctic locetfons, .•••'•tly those on Ice or snow, 

require strong solar heat input to maintain warm near-surface temperatures 

(Stewert end Rouse, 1974>. The long hours of daylight In the sUTmer at 

these latitudes encourage outdoor pursuits: camping, hiking, fishing, 

boating and. organized or lndlvtduel sports. The Haines Junction average of 

1750 hours of bright sunshine each yeer CAppandlx tl-• Is comparable to 

annual sunshine totals at such ~lv~rse places as Banff, Alberta (1739 . 

hours), Church 111, Man I toba ti 789 hours) end Truro C 1749 hours) end Vermouth 

(1772 hours) In Nova Scotia. Although the Prairie Provinces are generally 

the sunniest region In Canade, with average annual bright sunshine totals of 
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eoout 2200 hours, a Ines Junct Ion evereges more brig t s sn i ne fran ff.arc 

throuch June than ml'ny of the Prairie locetlons. However, s nsh ine our s 

for the wl ·nter months et Heines Junction ere much lowet then t a t 

received In more souther ly locetions. Annual s unshine totals decrease 

s ignifi cantly fran northeast to southwest over the St. :E ll es Mount e i s, 

fa l I ing oelow 1200 h,:. "'rs per ann\.lTI, the- tOfllest average in Cenede, a t t e 

sou t t"t ern boundary of the Perk (Yorke end Kenda It 1972). 

Brlght sunshine Is recorded when the s un' s :reys ere direct e o g 

to burn a trace on a card efter being focused by a glass sphere. •ere for e, 

e low sun ang le or a thin Jeyer of cloud, though not necesurl l y reo g 

the percept I c,ri of sunni ness, will interfere with the recoroer•s 

operat ion. Special season cards ere ~~d to pertlally canpensete for lows , 

ang Jes In winter, but there is stlll e tendency to record lower va l es of 

sunshine t hen a-ct ua f I y occur. Haines Junct f on avera~s I ess t en one o r 

of br i ont sunshine each day in ovember, December and Jenuery b t over 

eign t hours eac day in May, June end J ly .CTeble 70>. T e perce t 1ge 

of the ex imun posslble bri yh t suns i ne received et lt e orse e o e i es 

Junctlon varies f ran about 25 per cent in win ter <September t ro g Feor er ) 

to aoout 50 per cen t in sutmer (Merch through Aug st). 
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TABLE 70 
• 

Bright ?Yosbtoe 

Jen Feb Mer Apr Mey Jun Jul Aug Strp Oct Nov Dec Yeer 

Avera ge Dayli ght Hours Per Oay (60° 45 1NI : Adapted fran Burns (lg73) 

' 7 9 I I 14 17 19 18 16 · 13 - 10 7 6 12 

Averege Nllllber of Hours with Bright Sunshine Per Day 

Ha Ines June t fQn 0.7 2.1 5.2 7.0 e.e 9.0 8.4 7.2. 4.8 2.9 o.e 0, I 4.8 

Wh I t ehor se A. 1.4 2~g 5.2 7.7 B.6 g.o B. I .7.3 4;-5 ' 3 • I ,.,I .6 o.7 5.0 

Percentage of Mexlm~ Possible Bright Sunlh I ne 

Hei ne• Junct Ion 10.0 30.0 47.3 50.0 51.8 47.4 46 1 7 45.0 3b.9 29.0 t I .4 1,7 39.0 

Wh I tehorse A. 20.0 3~.2 47.3 55.0 50.1 47.4 45.o 45.6 }4,6 3&.o 22.9 11.7 40.0 

Source: Yorke and Kendell C 1972) 
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Ylslbl I lty 

Vlslbf llty reduction Is usuelly releted to cloudiness in that the 

meln obstructing elements ere fog, rein, drizzle end snow. Other weather 

elements, such as blowlng snow, smoke, haze and blowing dust, may also 

reduce the vlslbl I lty et e pertlJcular locetlon. Good vislbl I lty Increases 
, 

enjoyment of outdoor actl~ltles and Is necessary for certain pursuits . 

Flying, landscap·e touring, sightseeing and hiking generally require 

vtslbllitles of more than six miles C9.6 km). Vehicular trevel, whether 
·, 

by land, see or air, Is dangerous when _vislbllltles drop below 5/8 mile 

(1100 yards or I km). 

A reduction In horizontal vlslblllty, for whatever reason, Is 

usuelly associated withe reduction in verttcel vlslbl llty es well. The 

height above ground of the lowest layer of cloud et which the opacity 

equals or exceeds 60 per cent of the celestial dome Is defined as the 

celling (Canada, Department of the Environment, 1971t. L~ visibility 

and ceiling conditions at Whitehorse CTeble 71 ) · are most corrrnon In 

November (about 91 hoursl, December Cebout 113 hours> end January (about 

92 hours>. By contrast, a ceiling of 900 feet C274 m> -or less end/ore 

v1sibllity of 2-1/2 miles (4.0 km> or less occurs, on the everege, less 

than 1-1/2 hours in July. 

I 
I 
I 

I 
I 

. I 
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TABLE · 71 . 

Percentage frequency of certelo ceiJJng eog v;s1p111tx 

Cond l t Ions et Whitehorse A., Y ,T,, 1957 - 19§§ 

Jan Feb ~er Apr Mey Jun -Jul Aug Sep Oct Nov Dec Year 

Cell Ing 0-100 ft end/or vlsiblllty 0-3/8 mlle 

2.1 0.1 0.1 0.1 • o.o o.o o.3 0.2 o.s 1.1 1.e o.s 

Ceil Ing 200-400 ft end/or vlslbllity 1/2 -3/4mlle 

3.0 I • I 0.4 o.5 o. I 0.1 0.1 0.3 0.9 1.2 3.4 3.6 

Celtlng 500-900 ft end/or vlslblllty I - 2 1/2 mlles 

7.2 5.4 4.3 I. 6 I • I 0.2 0. I 0.6 1.3 ,.2 e.2 9.8 

• less then 0.05 per cent 

Source: Canede, Department of Trenaport C 19671 

The high-level IRRP stations et Divide, Mt. Logen and Seward on 

the west of th,e topographic divide Csee Te'lle 49 In Chapter-Vt e,cperlenced 

e high percentage of reports off~· during t~e aurmer observetlon periods 

(Tab I e 72). A greet dee I of th I• fog may ectua 11 y be cloud wh lch h11 run 

Into . the glee ler surface <Taylor-Serge, l969ba. 

I .o 

3.7 
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TABLE 7~ 

Percentage frequencies of Fog - July, 1962 

Station Percentage frequency 

Kluane 0 

Divide 45 

Mt. Logan 26 

Source: Benjey (1970) 

lhe perlpherel valley stations experience fog twice es often 

near sunrise es In the afternoon (Appendix J4t end more often In winter then 

In sumner CTeble 73 end Appendix t41. Whitehorse A. reported fog from 4 

to 8 per cent of the time from November through January for the 10 years 

1957-1966, but only one per cent or less of the time the rest of the yeer 

Clab I e 74) • 

TABLE 73 

Mean Monthly and Annual Days with Fog 

cv is I b 11 I tx <.5/8 m 11 e I , 1941-1970 

Jen Feb Mer Apr Mey Jun Jul Aug Sep Oct Nov Dec 

Alshlhlk A·. 3 • • • I • I 2 2 . 3 4 

Snag A. 2 2 I • I I I 2 4 6 4 3 

wt,ftehorse A. 4 • • • I • 2 2 2 2 4 

• less then 1/2 day 

Source: Henmerlck c 197 l, 

Yeer 

17 

27 

18 
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TABLE .74 

Percen tage Frequencies of Hourly Obseryetlons wrth Fog cylslblllty 
. 

~ 6 mlles), at ~hltehorse A., Y.T., 11957-1966) 

Jen Feb Mer Ap . May Jun Jul Aug Sep Oct Nov Oec Year 

Percent age 8 . I I .o O. 2 0. I • 0.2 0.1 o.e o.6 1.0 3.a 1., 2.0 

• less then 0.05 per cent 

Source: Ceneda, Depertmen·t of Trenaport C 1967) 

Ice fog Is a canmon condition In winter et valley settlements 

but occurs infrequent ty In other areas due to the ·leek of both moisture 

and Ice cryatelllzetlon nuclei In the cold Arctic air. Ananelously large 

emounts of moisture are produced · ln set.tlementa by a·uch artificial sources 

as genereting ·stations, car exhausts, household furnaces end aircraft 

engines. This water vapour, when discharged Into cold air, sublimates onto 

freezing nuclei many of which ere combustion products fran the seme 

sources, 8nd consequently forms a fog of suspended Ice particles. Ice fog 
0 0 . 0 

may form at temperatures below -12 F ,--24 c,, but Is rare above ~OF 

c-29°c,. It Is most prevalent et temperatures less then -31°F c-35°c, 

end Is e_lmost always present when the temperat_ure tel Is below -50°F C--46°CI 

In the viclntty of a· water vapour source CBllello, 1974,. Under stagnant 

conditfons, ice fog does not disperse but may persist ~or periods of• 

few days to as long as one or two weeks CBllello, 191,,. The necessary 

stebl I ity conditions occur with temperature Inversion• which form under 
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cleer skies and light winds In entfcyclonlc pressure systems. Inversions 

ere very common In winter eSJ)eelel ly In valley arees (see Table 12 In 

chapter It 1. I. 

V· hs I b 11 It y reduct ton from Ice fog Is an unfortunate aspect of 

modern coomunity llfe in the North. It shrouds the town in gloan, causes 

trefflc problems end hsnpers efrport activities. Minute pertlcu•l•te 

matter and gaseous pol lutents, from the same sources es the water vapour, 

are also trapped in the stable air above the community during en Inversion 

end mix with the ice fog. The pollution which results Is very unpleesent 

end is potentially hazardous to health end the ecology of the area. It 

has rendered Felrbenks, Aleska one of the most polluted places on ·1erth 

(Here, 1970) • 

Csanady and Wigley (1973) have recoomended that tnstelletlons 

requiring clear weather, such es lending-strips, be located some distance 

Ce few miles) from the nearest combustion sources end that automobile 

traffic near airports shoutd' •be· fll,\lilmlzed. THey reconmend that, In the 

future, methods of power generation which do not Involve the discharge . 

of water vapour into the atmosphere should be explored (e.g. hydro-electric 

or nuclear power packages using air cool Ing>. 

Blowlng Snow 

Blowing snow Is e common cause of winter visibility reduction, 

parttculerly in exposed areas with powder-fine snow end with wind speeds 

of 20 mph (9 m/s) or more. Consequently, It Is frequently observed on 
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mountain ridges and open areas but not so often In the sheltered valleys. 

Snow the.t has been recent I y depos r ted Is most eas 11 y 11 fted up to severe I 

me t r es by strong winds. In the Arctic, blowing snow Is pertlculerly marked 

because dry, I ight particles ere kept suspended for prolonged periods by 

str ong, pers istent wiros blowlng over the treeless tundra (Tebte 75>. 

He lf of the occurrences of strong winds are essocleted with visibilities 

of less than 1/2 mile co.a km) in blONing snow .and almost ell occurrences 

of very strong winds cause a reduction in visibility toe few metres • 

Percen t age of Time Certain Wind Speed Cetegorles ere Associated 

with Blowing Snow et Exposed Arctic Locetlons 

Wind Speed Category 

Light (9-20 mph) 

Moderate (21 - 29 mph) 

Strong t> 30 mph) -

Percentage of Time with Blowing Snow 

<.. 51 

Very Strong C? 40 mph) ,-,J IOOI 

Source: Cenede, Department of Energy, Mines end Resources 
( 1970 I 

At Whitehorse Airport, blowing snow reduces the visibility to 

six miles (9.6 km) or less ebout 0.1 per cent of the time (approxlmetely 

10 hours) from November thro11gh Apr I I (Teble 76>. 
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TABLE 76 

Nllnber of Hours with Blowing Snow In e Ten-Year 

Pee lod, 1957 - 19§6 at Whitehorse A.,, Y .T, 

Jan Feb Mar Apr Nov 

Hours In 10 years 13 I I 35 I 14 

Percentege frequency 0.2 0.2 o.5 • 0.2 

* less tha~ 0.05 per cent 

Source: Canada, Department 

Dec Year 

26 100 

o.3 0.1 

of Transport 

Ten hours of blowing snow each winter Is every low occurrence 

< 1967 > 

rate canpared to that experienced In Keewatin and Frankl In Districts, 

especially considering that for the period November through April, 1957-1966, 

Whitehorse A. reported winds of 19 to 31 mph C8,6 to 14.0 mis» for about 

481 hours each winter and winds greeter than 31 mph (14.0 m/s) for about 

13 hours each winter (Canada, Department of Transport, 1967). While the 

types of snow crystals In the Yukon may be sanewhet different than those 

received over the Arctic barrens, this would not be sufficient to explain 

such an anomalously low Incidence of blowing snow. It seems likely that 

the periodic occurrence of Chinook conditions at Whitehorse· moistens the 

snow particles until they are too heavy to Ifft and/or produces a surface 

crust by melt Ing end consequent metamorphosis of the crystal structure. 

This consolidated crust would be resistant to llftlng action except by very 

strong w Inds. 

.-
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Wh I te-out 

Instances of white-out can be expected In en aree with an unbroken 

snow cover beneath e uniform, low-level overcast sky. The condition Is 

accentueted during the low-sun period (Burns, 1974). Diffuse reflection 

and scettering from cloud and ground creates a uniform, white glow which 

obsc ur es e l I shadow, the horizon and the cloud. White objects end 

lrregularf tf es In the snow surface ere Invisible, end distances to dark 

ob jec ts ere herd to Judge. This 1s dangerous sltuetlon, .slnce orl•ntetlon 

~nd pers pec ti ve ere easily lost. 

In the permanent snow areas of the Perk, white-out may even occur 

ln surrrner when the sun Is low Just after sunrise or before sunset If the 

proper cloud conditions exist. Low, uniform stretus Is the most conmon 

cloud type et the glecferfzed stations on the marine slopes end overcast 

conditions often occurred In the sl.fflners Investigated <Table 66). 

Ht.mldlty 

The meen relative h1.1nldlty for the valley stations varies fran 

a mini~l.ffl of about 40 per cent during Mey afternoons toe maxfmlln of about 

82 per cent during the early morning hours of most months. One dally 

bests·, there is generelly a steady decline In reletlve hl.lnidity from eerly 

morning to late afternoon es the etr temperature rises (Table 77 end 

Appendix 1·5). In st.ffl'ller, dry air end a leek of relnfel I contribute to the 

forest fire hazard In these areas. 
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Table 77 

Mean Reletlve HllTlldltv CPer Cent). J957-1966 

Jen Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

Alshlhlk A. 

9 a.m. YST 

3 p.m. YST 

Wh I tehorse A. 

9 a .m. YST 

3 p .m. YST 

Hynldex 

79 76 65 58 60 67 72 74 81 

75 66 57 45 48 51 56 55 66 

80 81 74 62 49 51 58 64 71 . 78 

78 72 60 44 35 36 40 43 50 63 

Source: Canada, Department of Transport Cl968b) 

80 

78 

82 

79 

83 

82 

A canblnatlon of high temperatures end high hunldltles cen prove 

very uncomfortable, especlelly during physical exertion end when there Is no 

wind or shede. The erees of the Park which usuetly experience rel~tfvely 

high sunmer temperatures, I.e. the low level rocetlons on the east of the 

topographic divide, ere elso the driest, especlelly In the afternoon when 

the meximun temperature is reached. The higher hl.lTlldlties of the more 

maritime areas ere usually asseeieted with lower st.mner temperatures. There 

wit I be some situations (about three times eech st.mner et Whitehorse, for 

exemp I e) when warm, mo I st a tr _encroaches on the area fran the south end· hun.r d It y 

exaggerates the subjective feeling of heat. Hlfflidex Is e term used to express 

this condition. A temperature of 75°F end e relatl~e hl.lTlidlty of 50 per 

cent ·wo~td "Nllply .-.. U.t•l"t- l'1bte 781. 
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TABLE 78 

Ht.rn I dex Va I ues 

Relatfve Humidity C 5) 

60 

98 

96 

94 

93 

91 

89 

88 

86 

84 

. 83 

81 

79 

78 

76 

75 

-55 

96 

94 

92 

91 

89 

88 

86 

84 

83 

81 

80 

78 

77 

75 

74 

50 

94 

92 

91 

89 

87 

85 

84 

83 

81 

80 

78 

77 

75 

74 

73 

Source: Watson (1973) 
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40 
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B.2 
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Evaporation 

Evaporation measurements fran a free water surface were taken at 

Haines Junction for 15 years. The average values ere presented in Table 

79 and the actual monthly date In Appendix r•. 

TABLE 79 

Average Monthly end Seesonel Eyeporetlon (Inches> for 

He Ines Junct Ion, Y ,T,, '1946-196()) 

Mey 

3.55 

June 

4.70 

July 

3.97 

Aug 

2.92 

Sept 

1.45 

Source: Robertson (1964) 

Mey to September 

16.59 

The balance between evaporation and precipitation Is Important In 

determining agricultural potentialities, •.p~IWl~y In dry areas. The 

average evaporation at Haines Junction fran May through September (16.59 

Inches or 421 fl'ln) Is over three times es much as the everege precipitation 

received In that period <5~36 inches or 136 rrm>. However, there ere 

Department of Agrlculture stations In the Prairies (et Manyberrles end 

Veuxhell, Alberta, for exlfflple> with evaporation twice es high es that et 

Heines Junction <eg. 31 inches or 787 nm) end with precipitation only e 

few Inches greeter Ceg. 8 inches or 203 nm> giving en evaporation to precip

itation ratio of about 4:1. Most Prairie stations have a retlo of about 

2.3:1, with an average Mey through September evaporation of 22.51 Inches 

<572 nm> end en average May through September precipitation of 10.00 Inches 

1254 nm>. Irrigation Is used to ouarc<ne this problem In the Prairies. 



CHAPTER V 11 

THE 5UITA81LITY OF CLIMATE F~ TOURlSM 

At«> OUTDOOR RECREATION 

Sult~blllty According to Recreational Actlv1tles 

ln their studies on recreational cl lmates, Crowe et al (1973) 

and Gates <1973) have defined criteria for suitable days for various 

outdoor activities. These criteria, indicated In abbreviated form In 

Table 80, ere derived from aspects of weather conditions which most people 

consider deslreble for vertous activities. Tihe main activities chosen 

were lendscape touring, skiing, snCMmoblllng, passive activity, vigorous 

activity, end beaching. Percentage frequency grephs (Figures 45 to 52) 

of suitabl·e activity-days for these recreational ectivities were derived 

using date for Alshihlk A., Burwesh A., and Snag A., representing the 

northeastern valley areas of the Park periphery, and for Whitehorse A., 

representing the east-central valley areas. 
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Act Iv it y 

Lendscepe 
tour.,.g 

Skiing _; 

Snow-
mob I 11 ng 

Passi~• 
Act Iv I ty 

Vigorous 
Act iv I ty 

Beeching 
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TABLE 80 

CrJterfa foe Suitable Days for Recreatlonel Activities-

i 

Air 
Temper et ure Vlslbl I lty : I oud Cover Wind Speed Pr ec I p I t • t i on 

-12 to 89°F greater thar n/a less then none 
3 ml les 26 mph 

over 6°F greeter then n/e less than none or 
l/2mlle 16 mph 11 gh t 

over -6°F greater than n/e less then none or 
I /2 m I le 16 mph 11 gh t 

over 54°F greater than less than less than none 
I m I I e 8/ 10 21 mph .. 

55 to 89°F greater than less then less than none 
2 ml l•S- 8/ IO 21 mph 

0 greater than less then less than over 64 F none 
I ml le 8/ 10 16 mp h 

n/a - not appllceble 

• conditions which must prevail at leest 5 hours between 
10 a.m. end 6 p.m. 

Source: adapted fran Crowe et el (1973) end Gates (1973) 

Snow o n 
Ground 

n/e 

more t he n 
one Inch 

more the n 
one Inch 

n/e 

n/e 

n/e 
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Landscape Touring 

Landscape touring by eutanobile Is possible fore greet range of 

temper~tures due to the protection provided by the vehicle. Wind speed 

mey also be relatlvely high during this activity for the same reeson. 

Good vislbl I ity end no prectpitetion ere factors which contribute to roed 

sefe ty and the enjoyment of . scenic touring. Cloudiness end snow cover, . 

however, wer e not considered to be sufficiently detrimental to effect 

th i s act iv i t y. 

At the four stations considered, landscape touring 1s appropriate 

for oil seesons (Figures 45, 47, 49 end 51>. Lower percentege frequencies 

of suitable days (less then 50 per cent) occur In mid-winter (December 

an d January> due to low temperetures, strong winds end/or low visibilities 

during :this period of the yeer. 

Skiing end Snownobfllng 

The major outdoor winter pursufts are skiing end snownoblllng 

(Crowe et al, 1973>. Snownoblllng hes simller weather requirements to 

skiing, end Ice boettng to snowmobiling. These activities require e snow 

' cover of more then one inch, reletively light winds end not extremely cold 

temperatures, although snownoblllng Is possible et lower temperetures then 

ts skiing. 

All four stations heve e simller distribution CF1gures 45, 47, 49 

end 51>, with a first meximlm reached In early winter (November) when the 

snow cover becomes established. This ls followed by a mlnlmt1n In mid-winter, 
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corresponding to the drop noted previously In days suiteble for lendscepe 

touring and for the same reasons. A second end larger maxlmun Is subsequently 

reeched fn Jate wfnter CMerch) before the snow cover begins to deterlorete. 

At this time, fran 66 to 95 per cent of deys ere suiteble for snownobiling 

end from 54 to 88 per cent are suitable for skiing Cat Burwesh and Sneg 

respectively for both activities>. 

Passive and Vigorous Activities 

~he transition from winter Into summer ushers In e new set of 

outdoor activities. Pursuits Involving lfmlted exertion, such es loung ing, 

picnicking, viewing end fishing, can take place in either cool or werm 

weather with the amount of clothing varied to compensate for fluctuetfng 

meteorologfcel conditions. More vigorous ectlvfttes, such es hiking end 

sports, become unettrectlve ff temperetures ere too werm end If the 

visibility Is too low. 

Tthe pesslve and vigorous activity curves for eech stet Ion .ere 

ldentlcel (Figures 46, 48, 50 and 52). The frequency curves rose steeply 

above the 20 per cent level in late May, reached their peek frequencies, 

renglng from 50 per cent at Alshihlk to nearly 70 per cent of totel days 

et Burwesh, during the period June through August and then begen e sherp 

decline, reaching the 20 per cent level In mid-September. 
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eeacnino 

Beaching includes both passive and vigorou$ recreation on the shores 

of water bodies and Is Intended to correspond with the use of light 

clothing. Therefore, quite warm temperatures are necessary Co5°F c1e0c1 

or greater>. It is risky to include swlnrnlng In this category because 

water temp~ra tures are not avai I able and, la any case, suitable conditions 

do not of ten occur In these northern arees except In shallow or smell 

water bodies. 

The peek In the cur ves of days sulteble for beaching occurs In 

late July at the four stations (Figures 46, 48, 50 and 52). At Snag, 

be tween 20 and 40 per cent of the days from .early June to the end of •uguat 

are sulte~le for beaching. In contrast, Aishihlk can only expect between 

20 and 24 per cent of its days to be suitable for beaching for one month 

from mid-July to mid-August. 

Suitobllity According to Seasonal Cllmetie Conditions 

Cllm8tlc conditions for visitor use in · Kluane Netlonel Park vary 

t remendously from eree to area end from one time of yeer to another. The 

arees end times of year for which very generalized cllmetlc categories 

are eppllcable are presented In Teble 81 ~ 

A discussion of the relevant aspects of the cllmete of Kluane 

Netionel Perk for different periods of the year Is presented In this section. 

The discussion begins with the break-up period et the lower elevetlon areas 
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rn April and May (celled spring>. The surrmer season corresponds epprox

fmetely to the thr ee-month period June through August at elevations below 

the tree line (I.e. ebout 4000 feet a.s.l.>. The month of July generally 

becomes the only surrmer period for areas above about 6500 feet a.s.l. on 

the continental s ide and above about 5000 feet a.s.l. on the maritime s ide o f 

th'eSt. Elias Mounteln ... . At the lower elevat(on areas, the freeze-up or 

fal I season beg ins In September and continues through October. Therefor e, 

In these areas, winter technically corresponds to the five-month per i od 

November through March. However, from the visi t or's viewpoint, the fal l 

end spring periods are actually early winter and late winter respective ly, 

giving a total winter period of nine months from September through Mey. 

A full 12 months of winter, with only a moderation of severe condtttons 

In the high-sun period, ls to be expected above about 8000 to 10,000 feet-

e.s.l. 
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TABLE 81 

Tihe Quality of Climatic Conditions for Vlslt0r Use 

Appllcable Arees 

El eva ti ons below the 
t ree I i ne 

Tundra erees (between the 
tree line end permanent 

Ice) 

Sheltered areas In 
regions of permenent ice 

E~posed erees in regions 
of permanent Ice 

Kluene National Perk Y,T. 

Times of Yeer 

July end August 

June and September 

Mey end October 

March, April end November 

December through Februery 

July ond August 

June ana September 

April, Mey and October 

November through March 

July 

June 

September through Mey 

A 11 ,ear 

Qua I lty of C 1.lmet le 

Condit Ions 

Very 

Good 

Feir 

Poor 

Very 

Good 

Fair 

Poor 

good 

poor 

Very poor 

Fair 

Poor 

Very poor 

Very poor 
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Spring 

A rapldly Increasing Input of solar energy et the Perk ·1atitude 

begins In Merch and by lete April, the low-level arees on the Perk peri

phery are beginning to escape from the grip of winter. However, winter 

conditions occur for greeter lengths of time as the elevetlon lncreeses 

above the tree I ine. Deylight hours lncreese from 13 in early April to 17 . 

In late Mey. At low elevations, bright sunshine occurs for over 50 per cent of 

thl, time. Generally speeking, by the end of April, meen d~ily t emperet ur es 

heve risen above freezing and 1-1/2 months later, the frost-free ' seeson 

begins. At Whitehorse, for •xample, temperatures are~ 32°F about 45 per 

cent of the time in April but only 10 per cent of the time In Mey. 

Spring snow melt and the break-up of Ice in rivers and lakes 

corresponds with the Increasing Incidence of above-freezing temperetures. 

The rivers breek-up eerl ier than the lekes. The White River at Snag end 

the Yukon River et Whitehorse ere unsafe for traffic by eerly April. 

Actual break-up begins eround mld-Aprll, with canplete cle~rence of Ice In 

e8rly to mid-Mey. Below the tree line, the snow has generally dtseppeared 

by early Mey, though isolated patches In forest end on north-feeing slopes 

mey remain well Into surmer. By mid- to late May, merked detertoretton of 

the ice on KJuene end Atshlhlk Lakes hes begun end further melting and 

wind action cleer the lakes generelly by mid-June. 

floeting Ice Is dengerous to any boating ectlvlty. 

' 

Between these two dates, 

The river end leke 
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0 temperatures are not much above 32 F, so th~t no person lrrrnersed in this 

weter would be expected to survive for more then 45 minutes. The short 

per iod of snow me It produces many swo 11 en, debris-charged streams which 

ere extremely hazerdous to cross or to navlgete. Slgnlflcently lower air 

t emperetures will be experienced neer weter bodies In late spring. 

Temperature Inversions still occur on over half the nights In 

t he va ll eys, so the warmest arees are the lower slopes fran about 300 t o 

1500 fee t above the valley floors. Therefore, the first phenologicel signs 

of spr ing appear on these slopes, with southerly-facing slopes warming up 

ear liest. Temperatures in the soil at Haines Junctf-on rise above 32°F In 

May to a depth of about 20 inches. 

The warmest time of the day Is around 4 p.m. YST end the coldest 

time I s eround sunrise (ebout 4 e.m.>. Although temperatures ere now 

generel ly ebove freezing, they ere below 44°F fifty per cent of the time 

In Mey at Whitehorse. However, Whitehorse elso evereges epproxlmetely 

two days in Mey with meximl.ln temperatures over 10°F. At Haines Junction, 

an average value of about 715 heating degree-days In Mey implies thet about 

69 gallons of fuel oil are required to heat e two-storey house for the 

month. Dangerous levels of wind chi I I ere no longer canmon et lower 

elevations by Mey. However, warm clothing wlll be required by anyone 

out-of-doors at nighti 
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Precipitati on during Aprll and May should be expected every 

fifth or sixth dey, which Is less frequent than at other times of the year. 

Mean~ precipitation at Heines Junction Is about 1/2 Inch of rain and 

about one Inch of snow. Aishlhik, Burwash and Snag average about three 

or four inches of snow in Mey. Thunderstorms occur in Mey only once or 

twice in 10 years. T1he greatest 24-hour rafnfel I in th is month r an ges f r om 

o.49 inch et Whitehorse to 1.13 inches et Snag. Similarly, the greatest 

24-hour snowfal I ranges fran 3.2 inches at Haines Junction to 7.3 inches 

et Snag. 

The everege Mey wind speed renges from 5.2 mph et Snag to 9. 9 mph 

at Whitehorse. At Aishihlk, Haines Junction end Snag, It Is higher then 

tho average wlnd speed for any other month. Although strong winds are 

infrequent, periods of calm ere also Infrequent in this month. Afternoon 

winds ere about four mph stronger then the ear l y morning winds. 

The average May cloud a11ount (about 7/ 10 ) for the valley locattons 

Is between the lower winter and higher sUTrner averages. At Whitehorse, 

skies have 8/10 or more cloud cover for 59 per cent of the time In May end 

2/10 or less cloud cover for 17 per cent of the time. 

Fog occurs least frequently in MtJy et Whitehorse end shou l d be 

expected no more then one day this month at eny of the valley locattons. 

The mean relative hl.lTlidtty Is lo.vest in May, with en average of less than 

50 per cent In the afternoon. 
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~ urnrner 

During June, the mean daily tempereture rises e~ove freezing for 

the t undra areas and the glacier areas below about 7000 feet. By this time, 

the ereas below the tree line have entered their Sl.ffll\er period. Deyllght 

hour s average 19 In June, 18 in Juty and 16 in August at tAis latitude. 

The long hour s of day I lght encourage outdoor activitles and actual sunshine 

aids In t heir enjoyment. In feet, direct soler heat Input Is absolutely 

necessary In order to ma lntein warm near-surfece temperetures over snow 

and Ice . Th e cont inental ereas of the Perk enjoy higher totals of bright 

sun sh r ne I n the surrmer then many arees of Cenede. The average of fr0m 

seven to nine hours of bright sunshine eech dey is about 46 per cent of the 

tot e I number o f deyllght hours avei leble at this time of yeer. Houra of 

br igh t s unsh in~ decrease sign i ficantly for erees under e maritime Influence, 

1.e . fro-n northeast to southwest over the Perk. 

Meen da i ly temperatures vary from bbout ~2°F et the cont lnentel 

ve l ley st~tlons to below freezing at areas ebove about 8000 feet even In 

Ju ly (the warmest month of the yeer). Mean dei ly mexlmllTl end mlnlmY'Tl 

temperetur es at the valley stations average about o5°F end 41°F respectively 

for June through August. At Whitehorse, temperatures during this season 

have been as high as 94°F (June 1969) end as low es 17°F (August 1941). 

Fifty per cent of the time in June, July end August, temperatures et 

0 Whitehorse are I ess than 55 F, but an ever age of 26 days with mex tml.lT'I temp-

eratures over 10°F also occur. Areas near glaciers or subject to glacter 

winds ere appreciably cooler then siml lar arees elsewhere. Bodies of water 
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demperj air temperature extremes et neerby locations in s1.11mer. 

Temperature inversions are present 2/3 of all nlihts In the vel l eys, 

sc the wermest ni ght- time locations ere on the lower slopes. Below-freezing 

temperetures have occurred et sometime In the surrmer-s at el I ve I ley 

stetfons. The number of days with the minlmt..m air tempereture ~ 32°F ranges 

from e low velue of six days in 40 years at Whitehorse In July to en 

average of 10 days every June and August at Heines Junction. June, July 

and August ~re, nonetheless, the most I ikely period when kt 11 Ing frost 

does not occur. Haines Junction end Whitehorse heve averege frost-free 

periods of 21 days and 87 days respectively. Whitehorse has not had 

temperetures ~ 32°F between July 4 and July 30, but Heines Junction hes 

recorded freezing temperatures on all deys of the yeer et sometime In the 

period of record. In feet, totals of ebout 300 to 400 heating degree-dey 

units for each of the three surrvner months at the valley stet ions Imply 

heetlng fuel requirements fore two-storey house of ebout 30 to 40 gel Ions 

each month. 

As fer es agrlculture is concerned, the effective growing season 

fs ebout 140 deys frcm eerly Mey to late September et Whitehorse and 20 

days less, on everege, et Aishlhik (lete May to mid-September). Besides 

the risk of freezing temperatures end the necessity of protective meesures 

during this period, a leek of adequate precipitation wlll elso bee problem. 

The balance between eveporation and precipitation is en importent fector 

in determining irrigation potential. The everege May through September 

eveporation at Heines Junction is over three times the average precipitation 

/..) : 
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for this period. A simllar ratio Is also found et many Prairie locations 

now under lrrigetion. 

Precipitation should be expected every third or fourth dey during 

June, Jul y end August in the continental areas and more frequently In areas 

with a maritime Influence. Jnly five per cent of the precipitation 

rece ived at t he va ll ey stations fran mid-May through mid-September is In 

the form of snow. Mean rafnfall ranges from an aver~ge of 3-1/2 Inches et 

Haine s Junction t o over 6-1/2 Inches at Snag for the sl.l'ITner period June 

thr ough Aug ust . Th understorms occur about five or six deys In this time. 

At Whit ehorse , 1/ 4 Inch o f rain In one hour end 1/2 Inch In sfx hours 

should be expected every two years, on the average. Slmllerly, every 10 

yeers, jus t over one Inch In 12 hours should be antlcfpeted. The greatest 

24-hour rainfall ranges fran 0.83 inch In July et Whitehorse to 2.07 Inches 

In June at Snag. Similarly, the greatest 24-hour snowfall ranges from 2.9 

inches In June et Alshihik to zero fn July et el I four stet tons. At the 

op posite extreme, e deflc-t-ency fn ratnfel I could easily result In drought, 

eugmenting gre ntly the forest fire hazard. The more merltlme areas, on the 

west of the topographic d Jvtde and south of the Mush end Bates Lekes eree 

in the southeest corner of the Perk, wlll easily receive fJve times es much 

prec ipitetlon. This wlll be In the form of snow above about 8000 feet. 

Wind has very local characteristics in rough and varied terrain. 

On mountains, the wind generelly Increases with elevatfon due to greater. 

exposure end greeter control by the upper air clrculetlon patterns. 
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However, this does not hold for sheltered areas, such as besJns surrounded 

by extreme I y h I gh rel lef. A high percentege of ce lms and low averege wind 

speeds ere experienced in Slfflller Jn such areas. Two examples ere a stet ton 

on the Sewerd Glacier end one (eel led Divide) on the snow surface neer t he 

topogrephic divide bet~een the Kaskewulsh and Hubberd Gleclers. Both 

ste t ions hed no wind for 1/3 of the time ln July. For the season June 

through August, Sewerd hed an averege wind speed of 2.5 mph end Div fde , 5 . 8 

mph. Speeds were generel ty higher in June due to the occesfoneJ pr esence 

of stronger wfnter pressure gradients eloft. The everege speed on t he high 

pfeteau aree of Mt. Logan <IB,000 feet) for the month June 24 to July 23 , 

1970 was 8.7 mph withe mexlmt.m of 52 mph. The w1nd directions for e l I 

these stations were strongly influenced by the local topography. Areas 

subject to persistent glacter winds, such es e station on the Keskawulsh 

Glecler, heve much higher everage wind speeds. The June end July season 

everege at Kaskewu t sh was I I .4 mph w f th en everege d I urne I ver 1 et I on frcm 

e low of 4.4 mph In the morning to a high of 17.1 mph In the eerly evening. 

Very strong end persistent ~atabatic winds occur In meny other areas of the 

Perk as welt. Climbers often encounter very high winds on exposed mountain 

feces. 

The smaller lakes In the southeast pert of the Perk (e.g. the 

Kathleen and Dezadeesh Lakes) and Kluene Lake ere lashed by ftequent end 

sudden wind storms which produce treacherous situations for boeters. 

Moderately strong winds ere sufflcent to llft quentfttes of progleciet loeas 
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i nto spiral motion extending several tens of yards aloft. These dust whirls 

ar e commonly observed In the Alsek, Dusty, De2edeesh end Slims River 

Ver leys and undoubtedly occur also in the Donjek, Duke and other less 

t ravel led arees. Their impact is melnty of nuisance value end they do not 

normally const it ute e hazard. 

The valley stetfons heve mean wind speeds of from 3.9 mph at 

Snag tn Aug ust to 8.9 mph et Whitehorse In August. The percentage frequency 

of celm (general ly Jess then 10 per cent> is less then In the winter. At 

·whitehorse, 7~ per cent of the time fn June, · July end August, the wind 

speed Is ceJm to 12 mph. 

The general pattern of increasing cloud cover for erees with 

increas ing mar it ime inf.luence is somewhat modified In s\llffler due to two 

opposing processes. Sl.fflTler convective cloud development over heated ground 

raises the cloud .avereges for the snow-free conttnentel areas and the tendency 

for cold glaci e r surfaces to suppress sl.mffler cloud development lowers the 

c loud evereges for glacier arees, especlaJly those with a more continental 

influence. Cloud averages are higher over mountains then valleys due to 

greeter condensetlon caused by uplift on the windwerd slopes. Subsidence on 

the leeward slopes and over the valley produces e noticeable cleerlng trend. 

The merftlme glecier areas tend to be either canpletely overcest or cleer . 

depending on the synoptic situation. Low pressure systems bring extensive 

cloud and high pressure systems brJng clear ski~•• The high-level regions 

of the Park extend above the major etmospherlc moisture zones end frequently 

heve a condition of ''undercest", with complete obscuretlun of lower er••• 
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by cloud. The most common cloud type on the marine slope Is stretus, whlle 

the continentel arees have more hJgh end mlddle cloud (eltocumulus, altostretus>. 

In the continentel arees, the averege of over 7/10 meen cloud 

cover In sumner is the highest of any season. At Whitehorse, skies have 

8/10 or more cloud cover for ebout 62 per cent of the time June through 

August and 2/10 or less cloud cover for about 13 per cent of this time. 

There are very few occurrences of fog ln the contlnentef erees In 

surrrner. At most, fog may occur on one or two days for a few hours each 

month. However, the maritime-slope stat ions report conslderable fog, c.f. 

45 per cent of the reporting times in July l969 at Divide statlon. ln al I 

llkel ihood, most of this fog is slmply high altitude contact with the cloud 

bese. The vel ley stations show e steedy decline in relatfve humidity from 

morning to afternoon, corresponding to the lncre~se tn temperature . 

Fe 11 

The repidity of trensition from winter to sunmer Is complemented 

by a similar change from sUTmer to winter as the cmount of evelleble soler en,rgy 

at the Park latitude quickly decreases with the approach .of the low-sun 

period. Signs of winter begin to appear In September in the low-level arees 

on the Perk periphery. Daylight hours decrease fran 14 in eerfy September 

to nine In lete October. Haines Junction averages less then five hours 

and less then three hours of bright sunshine per day In September and 

October respectively. In other words, bright sunshine occurs 37 per cent 
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and 29 per cent of the average dally deyl ight hours in September and October 

respectively. By about mid-September, dally minimlXTl temperatures at the 

valley stati ons are below freezing and within a month, the mean dally 

temperatures are also 92°F. The meen daily mexlmllll temperature drops 

from about 53°F in September to about 37°F in October. 

Temperature inversions occur on half the nights in the valleys 

end ebou t 10 per cent of the days as well. The ..,.mer conditions on the 

lower slopes up to the tree line ere effective enough to extend the frost

free per iod by a number of days. The growing seeson Is over by mid

September In the valleys . The first fell ~Ir frost occurs, on ever~ge, 

ebout one month earlier. Soll temperatures et Heines Junction usually do 

not drop below freezing until November. 

Below-freezing temperatures, snow cover and lake and river 

freeze-up are closely essocleted _phenomena. In September, freezing 

temperatures occur on an average of seven deys at Whitehorse and 18 or 19 

deys at Snag, Aishlhik and Heines Junction. In October, Whitehorse 

averages 21 days and the three more northerly stations everege 29 to 31 

deys wfth freezing temperatures. , The first snow cover of one Inch or more 

occurs In early October at Aishlhfk end Snag, but not untll three to four 

weeks later at Whitehorse. The first permanent ice forms on the lakes In 

mid-October and complete freeze-over Is accompltshed by the end of November. 

As In spring, floating tee end cold water pre~ent dangers to boaters. The 

White River at Sneg freezes-over e few weeks earlier, 8nd the Yukon River 

et Whitehorse freezes-over one week later, than the lakes. The Ice on 
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Aishihik take and the White River at Snag, and most likely Kluene Lake as 

wet 1, Is sefe for traffic by early December. 

An average of one dey In September et Whitehorse hes e maximum 

0 temperature over 70 F. ln October, temperatures at Whitehorse are below 

0 35 F f ifty per cent of rhe time. At Heines Junctlon, an average value of 

about 665 heating degree-deya for September and about 1125 units for October 

Imply that about 64 and 108 gal Ions of fuel oll wit I be required to heet e 

two-storey house for the two months respect~vely. Qangerous levels of 

wind chi II begin to occur more frequently es low temperatures end strong 

winds become more canmon. Combinations of wind in excess of 24 mph end 

0 temperatures belo.N 16 F, which correspond to dangerous wind chill values, 

occur two per cent and seven per cent of the time respectively In September 

end October et Whitehorse. Such conditions should be expected more frequently 

In the Perk. Even at Whitehorse, two or three times the normal Indoor 

clothing wi II be required out-of-doors et night. Durfng the day, the 

amount wi 11 vary fran neerly es much es et night to less then normal Indoor 

clothing depending on the degree of activity. 

Preclpltetlon· durlng September end October can be expected every 

third or fourth dey et the velley stations. In this eree, meen reinfel I 

drops fran ebout one inch In September to less then 1/2 Inch In October 

and meen snowfett increases fran about two Inches In September to between 

five and eight inches in October . The greatest 24-hour reinfelt In these 

two months ranges from 0.26 inch et Alshlhlk fn October to 2.17 Inches et 

l 
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Haines Junction In October. 51milerty, the greatest 24-nour snowfall renges 

. fr001 3.0 Inches In Sep.tember to 26.5 Inches In October et Haines Junction. 

Stronger wlnds begin to occur In this seeson but more periods 

of calm etao occur canpered to s\lffll&r. The meen wind speed for OctOber 

ranges from 3.4 mph at Heines Junction to 11.0 mph at Whitehorse. October 

has the highest mean wind speed of any month et Whitehorse due to a high 

percentage of winds 13 to 24 mph (44 per cent,. Two hours with· winds 

greeter then 32 mph each October cen be expected et Whitehorse. The meen 

speeds for Aishihlk, Heines Junction end Snag for September end October 

ere generally Intermediary between higher sll'Mler end lower winter mean 

speeds. 

The average fall cloud t.rnount (about 7/10) for the valley stations 

Is between the higher &"1ffler end lower winter evereges. At Whitehorse, 

sk I es have 8/ IO or more cloud cover for about 62 per cent of the t lme In 

September and October and 2/10 or less ctoud cover for ebout 19 per cent 

of the t fme. 

Fog frequencies lncreese In the fel I retettve to s\lffl\er. An 

everege of about two deys with en occurrence of 'og eech September end 

October can be expected at Aishih lk end Whitehorse. The mean relative 

humidity also increases, with values close to 80 per cent In the morning 

end about 65 per cent In the afternoon in October. 
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Wfnter 

Winter conditions prevell ebove ebout 8000 feet for the whole 

yeer since the meen temperature in these erees Is alweys below freezing. 

During September, the mean dally temperature fells below freezing for the 

tundra erees and the g lacier areas below about 7000 feet. The areas below 

the tree I ine enter their winter period In mid- to · tate October end do 

not emerge age in until late April. Dayllght hours decrease from nine In 

late October to a minimum of six In mid- end late December end then In-

crease to nine In late February and 13 ln early Aprll. The short dayltght 

periods are even more dismal in mid-winter because of small amounts of 

bright sunshine. At Heines Junction, for example, bright sunshine occurs 

for less then one hour each day in November, December end January. Even 

lower totals should be expected for areas under a maritime Influence to the 

southwest and south of Heines Junction. A greet deal of II 1"'1llnetlon canes 

from ref lectlon off the snow surface. One night withe ful I moon or eurore 

boreal is, locel landscape features may be east ly dlstingufshed. 

Mean def ly maximl.lTl temperatures et Heines Junction decreese 

from ebout 40°F in October to 4°F in January and then .Increase:~ to 42°F In 

Apr i I. Sim 11 ar I y, meen de 11.y min imUTI temperatures decrease from ebout 

0 0 0 18 F In October to -18 F In January and then Increase to 18 F agein In 

Apr fl. Temperature Inversions ere present 60 per cent of al I nights and 

42 per cent of all deys In the valleys In the mld~lnter period December 

through February. Therefore, the warmest temperatures occur on the lower 
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stopes; hOY-1ever, h igher wind speeds at these more exposed locetlons may 

eff ectJvely nul I ffy this advantage. Dangerous levels of wind chi ti cen 

be ex pected at Whitehorse, on average, 20 per cent of the time in Novembe~ 

40 per cent 1n December, 50 per cent In January, 30 per cent in February and 

20 per cent In March. S ince most areas of the Park wl II experience colder 
• 

temper at ures and/ or h i gher wind speeds than Wh i tehorse, the above frequencies 

shou ld be trea t ed a s min ima. The coldest time of the day 1, around sunrise• 

t .e. seven a .m. In October and November, n ine a.m. In December end January, 

e i ght e.m . 1n Febr Ultry and seven e.rn. in March. Eve n at Vvhltehorse, 

three t o four ti mes the normal indoor clothing should be worn outside at 

nigh t . An average November through April value of about 10,381 heating 

degree-days at Heines Junction imp I ies that 1000 get tons of fuel ol I wl 11 

be r equired to heat a two-storey house for the season. 

A t the v e I I e y st a t I on s there i s cons Id ere b I y more v er i e b i I i t y fr om 

p iece to piece end time to time In the lower temperature r8nges then In 

the h igher va l ues. Much of this variation is a result of cold air drainage 

phenomena which have been alluded to earl ler in this ~eport. Meny Yukon 

ve l ley situations, where most of the meteorological st8tlons are located, 

are veritable frost hollows. At Snag, for exempte, the record low temperature 

for North America C-81°F) was recorded In February 1947 during e period 

of clear end celm weather under the influence of a large high pressure system. 

The ·cold, dry air produced many interesting phenanenc:1 (Thomas, 1963) .• 

Some. of the snow on the ground actually evaporated on several days. Audfblllt_y 

was greatly increased, although redio corrmunicatlons were plagued by Intense 
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static. The freezing of breath produced a continuous hissing sound with 

a vapour trell extending for a few hundred yards and lasting for a few 

minutes behind a moving person. Snag experienced so many enanelously low 

temperatures It was eventually closed when the Beaver Creek station was 

established. 

While low winter night-time temperatures are attrlbuteble to a 

clear, dry atmosphere, the situetion Is exaggerated by persistent calm 

periods when there ls virtually no vertical mixing to bring In warm air 

from aloft. At the boundary of the warm air layer, e sheet of stratus 

composed largely of Ice crystals mey form which absorbs sane of the 

radiant energy leaving the earth's surface, but If It persists into the 

day, It deflects a high percentage of &n already penurious soler radiation 

Input. Cloudless skies occur In the continental areas of the Park more 

frequently In winter due to the Influence of the Mackenzie High. At the 

other extreme, Chrrt00k winds with average temperatures a few degrees ebove 

freezing can be expected to bring abruptly rising temperatures end even 

snow melt about three times each winter to the leeward valley erees, such 

es Heines Junction and the other Shakwak Valley canmunitles. In the Kluane 

Lake eree, warm conditions often reach Destruction Bey but not Burwash 

Landing, causing a temporary mlgretlon of sane Burwesh inhabitants to the 

more salubrious regions. 

Precipitation should be expected every third or fourth dey 

during October through March in the continentel areas end more often end 

with greeter emounts end Intensities In maritime areas. Meen snowfall et 
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the valle y s t et i ,ns is about 50 to 55 Inches. The heaviest winter snowfall 

a t Hurwe sh was nearly 90 inches (1966-19671. At Whitehorse, e tote& 

snowfa l l between 23 end 77 Inches can be expected 95 per cent of Its winters. 

The largest month ly snowfall received there was 29.I inches In Jenuary 

1968. Si ngle-s~orm snowfa lls c ' si x inches or more fe ll Ing in one day or 

Jess have occ urred onl y three t imes in March end once in September In 30 years 

at Whitehor se. T•he la yer of snow on the ground Is Impor t ant for sane 

types of transportati on and for winter sports . Snow depths vary greatly 

from one ~r ea to another and fran one year to the next. Exposed areas 

are genera l I y swept c I ear of snow wh i I e snow mey ecc\J'Tlu I ate to greet depths 

in ho l lows and sheltered locations. Aretis of the Perk with higher winter 

precip i tation va lues due toe maritime influence end/or higher altitude 

w111 generally have deeper . snow cover than the continental valley stet Ions. 

On the average, Aishihlk and Snag experience 180 to 200 days respectively 

with a snow cover of one Inch or more between early October end eeriy Mey. 

Whi tehor se has a shorter snow cover pPriod of 165 days between late 

Oc t ober end late April. The depth of snow on the ground is e maxim"" from 

Jenuary through M~rch, with about 10 inches et Whitehorse and Aishlhlk 

during this period end twice this amount at Snag. 

An average October through Apr II ralnfal I of between 0.07 Inch 

a t Alsh ihfk and I.I I inches· et Heines Junction represents 2.3 rer cent 

and 1"9.2 per cent of the t otal October thruugh April precipitation et the 

two stations respectively. An Ice storm resulting fran freezing precip

itation Fcurs on average twice eech wln~er at ~Jhitehorse end most. often In 
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December. Demege or destruction of power end cam1unlcetion towers end 

I Ines cen result from wind end/or Ice loedlng on these· structures during 

the Ice storna. 

The greet frequency of low wind speeds In winter et the valley 

stations la due toe h :3h frequency of celm essocieted with stegnent, cold 

high pressure systems. However, some of the strongest winds occur In winter 

•• well. At Heines Junction, the mean wind speed Is less then th~ee mph In 

November, December and January, with 22 to 27 per cent of Its wind reports 

recorded ea calm In these months. Whitehorse hes winds of 25 mph or 

greeter about three per cent of the time November through February; that ts,· 

over three times es often as in the sl.ll'ffler. Every two years, a maximum 

sustained wind speed of 38 mph end slgnlflcently higher gust speeds should 

be expected et Whitehorse. The upper air circuletlon patterns are much 

atronger In winter and mey overcane the basin effects In •the mountain ereas 

of the Perk, such as occurred et Divide and Seward In the s""""9r, re1u l tln9 

In high winter wind speeds even In sheltered areas. Dangerous levels of 

wind chill wlll be very cornnon In the high areas in winter. 

A decrease in mean cloud snounta to about 6/10 for tbe contlnentel 

erees in winter reflects the -strong influence of the Mackenzie High in 

this seeaon. At Whitehorse, skies have 8/10 or more cloud cover for about 

60 per cent of the time December through February end 2/10 or less cloud 

cover for about 20 per cent of the time. There ia inadequate Information 
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about the winter cloud characteristics of the maritime ereas, but en increase 

in cl J ud compared to the slllTTler values Is expected because of the winter 

Intensi f ication of the Aleutlen Low and decreese in fncurslons of dry, 

continental air over the topogrephlc barrier • 

. Tlie vet ley stet Jons ex~"" r ience fog much more frequently ; In winter 

then in st..rnmer end twice es often near sunrise lJS 1.n the efternoon. White

horse experiences fo~ from four to eight per cent of the time from November 

through Jenuery. An average of about three deys wlth an occurrence of 

fog each month, October through February, cen be expected et the valley 

stations. Ice fog is e common winter condition et valley settlements but 

not in other areas due toe leek of bot~ moisture and freezing nuclel In 

the cold winter air end also because generally higher wind speeds destroy 

temperature inversions In other er·eas. Art if tc lel sources of moisture 

end c anbus ti on products In sett I ement s end the prev I ous I y d rscussed occu,.rence

of celms are necessary for ice fog formation end non-dispersion. lee fog 

becqmes e form of pol lutlon by mixing with pcrticulhte and gaseous pollutants. 

At Wh I tehorse ,- e c I oud ce I If ng of 900 feet or less end/or e vis lb 1 I I ty of 

2-1/2 ml les or less, for whetever reason, occur, on average, 91 hours ln 

Novembe·r, I 13 hours in December and 92 hours f n Jen uer y. 

· Blowing snow is e more common ceu5e of vlsibl lity reduction in 

exposed ~rees wit~ I ight, dry sn°", especially recently dep~stted snow. The 

vel ley stations do not experience this condition very often, but the tree

less tundre arees and high eltltude brebs should be more prone to ~~h 
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occurrences. White-out Is 8 white glow which obsures al I shedows, the 

horizon end cloud due to reflection end scattering of lfght fn en area with 

en unbroken snow cover beneath a uniform, low-level overcest sky! It 

generally occurs in the low-sun period, but mey also occur in surrrner in the 

permanent snow areas when the sun is low neer sunrise end sunset and the 

proper cloud conditi c~ s exist. This is a dengerous situation because 

orient~tion and perspective are easily lost. 
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i igur a 47. Percentage Frequency of Dqa Suitable for Landacape Touring, 
~nowmobilin« and Skiing at Burwuh £.., Y .T. 

1967 - 1972 
?ercentage (.Baaed on 6 yeara ot hourly weather report• and the 
Occurrence criteria liated in Table 80) 
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Figure 49. Percentage Frequency ot Daya Suitable fer landscape Tourin1, 
Snowaobilinc and Skiing at Snag A., Y.T. 1953 _ l%6 

Perc(.ntage (Based on 14 years ot hourly weather reports and the 
( ccurren~" criteria listed in Table 80) 
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Fipr• 52. Perceata1• Frequency- ot Daya Suitable tor Paa•i•• ud Vicoroua 
ActiTit7 and tor Beacll1nc a\ Whitehorse A., Y.T. 
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CHAPTER ,t-1 I I 

~ECONH£f+{)ATIONS F~ NETE~OLOGICAL MONIT~ ING 

More 'meteorologlcel stetlons end a better coverage of cllmettc 

peremeters f n t lme end space are necessary for further, more deta I led 

c l imat lc enelyses and for use by ~ark offlclals one day-to-day beal • • Tihe 

extreme conditions in Kluene National Perk can be very dangerous, especlelly 

t o mounta ineers, so a knowledge of weather conditions In different ere•• 

of the Park Is e necessary prerequisite for the mexlmun posalble enjoyment 

and safety of the people concerned. 11he great Influence that cllmetlc 

variations heve on other aspects of the Park environment, such 11 the 

g lac iers and the flora end feuna of this eree, Is another reason for en 

Improved knowledge of meteorologlcel conditions. Any area thet Is bting 

cons idered for construction end development should be monltor•d and 

thorougtily invest ·igated for at least a year to discover Its cl lm8tlc 

charecterlstics, the stebil ity and interaction of the various aspects of 

the aree, and the locel _p~rmefrost ctlstr·ibutlon .• The Sl·ims~lver Valley Is 

one area, In pertlcular, that should be treated with caution CNlckllng, 1973: 

personal comnunlcetlonl. 

The following meteorotogfcel sites (Table 82 end Figure 53) ere 

besed on a proposal by the Arctic Institute of North Amerlce <1974) with 

some chenges and eddltions provided by the euthor based on her difflcultles 

encountered in the preparation of this report because of e leek of Information 

in certain areas of the Perk. 
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TABLE ~ 

Proposed Meteocologica I pto;reaq 

for K1 ane ~tionpl Par on Terr i tory 

Sites 

I • Burwas A i rport 

2. Kluene Leke 

3. Ha i ne s June t J on 

4. I UkshU 

5. Donjek 

6. 
7. 
e. 

Keskawu I sh R 1 ver 
Keskawulsh Slope 
Ke·sk.awu I sh i gh 

9 • A t s e k R i ve r · 

I~. Kaskawulsh Glacler 

Approximate 
Locet ions 

61°0 I ' 

60°46•N 
60°49'N 
60°5 I 1 N 

1·38°10' 
158°14 1W 
15a0 1e•w 

At B :rtlRIS1 a ding e d a f reed 
operated b t e A · s,1 er ic 
En ironment Ser tee 

Alreedy o~ereted seasone I o 
the ret ie lnst l te of or t 

Amerfce 

Already oper·eted o Per s e acHs 
end t e At osp er ic Ev ro t 

Service 

To prov ide coverage for e sot -
e-est corner; eccess f1b l e o , e 
He Ines Road 

To prov t ae coverage for t e 
contlnentel northeast area 

investlgete c ang9s In e l l et ic 
cond it Ions ; th e i g· t 

60°t>9 • N 137°55 •w lo mon i tor the mar I t ime inf J uence 
In the southee·st corner 

60°43•N 158°01,w "To obtain critical cloud levels 
ccnlng over the range" 



l 
}' 

I I • 

12 . 

13. 

14. 

15. 

Sites 

Lucan i e 

Divide 

Mt. Ouec n MtJry 

(seaward s I ope> 
Hubberd Glacier 

Alverstone 

- 202 -

Approximate 
Loe at ions 

Explanations 

61°02 1 N 140°20 1w To provide coverage for the 
glacierized northwest corner 

60°43 1 N 139°38 1W · To investigate the climatlc 
conditions in en area near the 
topographic and clfmatic divide 

139°45'W 
139°5s•w t"To provide information on the 

marine weather which moves west 
to east across the renge" 

To investigate e high mounta in 
c I imate 
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The instr\lnent1tlon end serv ic ing of t ese s t e t ions wi I I ceoe d 

on the ecceas fbi I ity of each location and the perso ne l e nd eq lone 

ave ifabf e to deal with the total meteorological progra,:nne in e Per • 

An automati c weather station with montAly recording cer ts wou ld pr v ide 

the ln imun met eorolog ical requ i rements for thi s progranme, e r ees e 

fully manned, hourly reporting sta tion , and the resulting canp lete wee er 

r ecords, represents the best type of weat er informa tio r e r ieve r s ys em. 

The former type of station will be necessar y, , for log is ti ca l reeso s , at e 

more inaccess ibl e pl aces, such as Lucenia, Mt . Queen Mar y, bbard Glac ier 

and Alverstone. More simple, semi-automat ic stat ions wittl weekly carts 

may be possible for such locations as Donjek, th e Kaskawulsh River, S lope, 

High and Glacier stations, Alsek River, and Divide. A manned weat er 

station with frequent schedu led weather observat ions (et leest tw ice de ity> 

shoul d be considered at Klukshu, with trained local people to opera te 

the station. Manned stations should be cont inued at He ines Junct ion and 

the Ktuane Base Statton. A complete hourly report ing stet ion Is expens ive 

end would be operated by the Atmospheric E"vi~onment Serv ice. The s t a tion 

at Burwesh Lending is sufficient et this time. ldeer'l y, the lnforme tJon 

gathered at the other sites can b~ incorporated into e data bank end 

enal yzed with reference to the long-term stet ions et Burwesh Airport end 

at Heines Junction. 
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Appendix I 

Climatological Stations and Observing Progcanmes 

Source: Canada, Department of the Environment (1974) 

In the column "Hourly Weather" en entry of "X .. indicates that 

data frcxn detailed observations of the surface weather ere eveilable for 

24 hours each dey. An entry of upu indicates thet less then 24 hourly 

observa t ions were t eken eech day. 

Under "Rate-of ~e Inf e I I" the type of ins tr linen t used In 

recording the data are indicated es fol lows: X for tipping bucket and 

S for Fischer-Porter. 

In the column for upper air the type of dete avalleble et 

Whitehorse A is indicated by the use of X for rewinsonde date (temperature, 

pressure, humidity and wind). 
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Carcross 60 10 134 42 2171 1907 01 1907 12 X X 

1909 01 1928 03 X X 
60 I I 134 41 2160 1934 08 1948 03 X X 

1949 05 1950 12 X X 
60 10 134 42 2165 1953 12 1955 02 X X 

1955 07 1955 09 X X 

60 10 134 42 L. 175 1959 05 1960 07 X X 
60 10 134 42 2180 1962 05 1962 09 X X 

60 I I 134 41 2170 1963 09 1963 12 X X 

1971 07 1971 07 X X 

1973 01 X X 

Haines Junction 
1944 -

1944-1958 
Pine Creek 60 46 137 35 1960 1944 10 1945 10 X X 

1945 I I 1958 10 X X X 



OOSERV I NG ~OGf.<hAV.:t 

G, 
Q 

~ .. - '- >,. :, 
'- ... C> ::, 

a, -0 Q; C ... - 0 ., 
i- = 0 C QI ., • - ... QI ·- - CJ) '- C >,. 0 ~ Longitude Elevation Periods with No Change ..J: IV '- .. C, C, QI 0 Q1 '- r Station Neme Let i tude 

a> ~ C> ~ QI t ~ C '- > 0 in Progranr.e, locetion CJ ~ .. .. - G1 0 ·- '- QI 0 • 0 t (Feet J - C, - ~ ·- C - ~ ::, .. ... .. ~ '- ~ 0 ~ t- '- - .. ..,, QI or neme 
0. - G> ·- 0 ~ ., G,J '- s '-0 '- Q. ~ a» '0 - ~ 

,, ·- C QI ~ QI Ended C ::, i .... C - C, C -0 0 c... 0 '- .. Began 
~ 0 '- ., ·- 0 > :, C) ,._. 0. C 0, ., 

Mo Year Mo V) z t- Q.. ~ 3 V, UJ Cl) ~ 0 ::, 1/) < ~ Year 

Yykon 

1958-
He Ines ·June t Ion 60 45 137 35 1965 1958 10 1958 10 p X X 

1958 I I 1959 04 p X X X 1959 05 1961 09 p X X X X I 1961 10 1962 02 p X X ~ 1962 03 1962 08 p X X X X f\) • 1962 09 1963 04 p X X X X X I 1963 05 1964 06 p X X X X X X . 
1964 06 1969 12 p X X X )( X X X X 1970 01 1971 10 X )( Jt X X X X X 1971 10 1972 09 X X X X X X 1972 10 1973 09 X X . X )( X 1973 10 1973 12 X X X X X 1974 01 p X X X X X X 

Kluene lake 61 00 138 30 2500 1946 05 IY47 02 X X 61 01 . 138 24 2580 1970 05 1970 08 X 61 02 138 24 2580 1970 09 1971 05 X X 61 01 138 24 2580 1971 05 1971 08 X X X 1973 06 X X 
Sneg A. 62 22 140 24 1925 194.3 08 1944 08 X X X X 

1949 09 1966 09 X X X X X 



-•· ,_ .--------. ~'T-·------- ------

CBSERV I NG mOG<MYIE. 

Q> 

• ~ .... - '- ~ :, 

'- '- CJ :, O> .. 
0 Q> C ~ .... 0 ., 
2- = 0 C G> • , - '-• - - O> '- C >,. 0 a, 

Periods with No Change .l:: CJ ~ .... • ., ., 0 Q1 ~ t Latitude Longitude Elevation Q> :, ., IX G> t; C ~ > 0 Station Name 
in ProgrlJITITle, Location u 3 .... .... - Cl) 0 - '- G> 

' I Cf eet t ., - ~ - C - 4:: ~ .... t-0 0 -.... >,. '- Q. 0 :E .,_ ~ - .... :,J) Q> or nerne 
0.. - • - 0 ..c • Q> L. ~ '-
0 '- f ~ 

CD 'O - Q. ., - C GI I GI 

Ended C :, .. C - ., C 'O 0 0.. 0 '- .... 
Begen ~ 0 

., - 0 > :1 ., N Q. C O> ., 
(/) % ~ Q. .x: 3 . (/) UI (I) ~ 0 :::> ti) < := Year ND Year Mo 

_Xukon 
Whitehorse A. 60 43 135 04 2289 1942 04 1942 06 X p X X X 

1942 07 1946 04 X X X X X 
1946 05 1957 02 X X' X X V 

X I • 

1957 · 03 1959 07 X X X X X X X I 
1959 08 1965 02 X X X X x· X X X ~ 

~ 1965 03 1966 12 X X X X X X X X )(· \J1 

1967 01 1970 07 ~ X X X X x. X X I 
1970 07 X X X X X X X X X 

Wh I tehorse 
Rivercele 60 42 135 02 2103 1959 02 1973 08 X 

1973 09 X X 

British Colunble 

At Ii n 59 35 133 39 2200 1899 03 1899 03 X X 
59 34 133 42 2240 1905 08 1912 09 X X 

1912 10 1946 09 X p X X 
59 34 133 43 2240 1963 05 1963 08 X X 
59 34 133 42 2230 1963 12 1964 06 X X X 
59 34 133 42 2240 1966 12 1973 02 X X 

1973 08 X X 

Heines Apps No.2 59 31 136 28 1310 1956 01 X X 



EI eyet f on 

m - 3.2808 feet 
ft.= 0.3048 m 

naetres feet 

100 328 

500 1640 

1000 3281 

1500 4921 

2000 6562 

2500 8202 

3000 9843 

3500 11483 

4000 13123 

4500 14764 

5000 16404 

5500 18045 

6000 19685 
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Appendix 2 

C-0nverslon Tebles 

(epproximete) 

T enpere t ure 

T l°FI = 9°F r 1°cj + 32°F 

5°c 

T ,0c > = 5°c E_,°F, 
9°F 

-

oc of (epproxlmete, 

30 86 -

25 77 
20 68 

15 59 

10 50 

5 41 

0 32 

- 5 23 

-10 14 

-15 5 

-20 -4 

-25 -13 

-30 -22 

-35 -31 

-40 -40 



Preclp!tatlon 

mm = o.03937 in. 
I in • = 25. 4 mm 

m I I I I me tr es Inches 

100 4 

200 8 
' 
i 400 16 I 
I 

24 I 

600 I 

I 
800 31 I 

! ! 
i.' 

I 

1000 39 ' I 
I 1200 47 I 
I 

t 
1400 55 

1600 63 

1800 71 

2000 79 

2200 87 

2400 94 

2600 l02 

2800 I 10 

3000 I 18 

3200 126 

3400 134 

360() 142 

3800 150 

4000 158 

4400 173 

4800 189 

5200 205 
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Cepprox.) 

Wind 

I mph = 0.45 m/s 
I m/s - 2.22 mph 

metres per second 

I 

2 

4 

8 

. I CD 

15 

20 

25 

30 

40 

50 

ml les per hour Capprox. > 

~ 

4 

g 

18 

22 

33 

44 

56 

67 

89 

I I I 
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Appendix 3 

Tempereture Data C°F> for lcefield Ranges Research 

Project Stations in Kluane Netlonal Perk, Y,T, 

Sources: See Teble I in Chapter Ill 

Divide Stet ion 

1961 1963 1964 1965 1968 

June 

Extreme meximum - 42.0 - 47.0 
Meen dally maximum - - 33.3 - 33.3 
Detlymeen - - 26.6 20.0 26.4 
Mean def ly m1n1ml.ln . - - 19.7 - 17.4 
Extreme minimum - - 13.5 I .O -7.5 

July 

Extreme meximum 48.9 5~. 7 51 .3 !)5.0 50.5 
Mean daily meximum - 39.4 34. 7 - 39.3 
De i I y mean 30.2 30.6 27.4 29.4 31.8 
Meen detly minimum 18~9 21. 7 20.2 - 23.5 
Extreme min lmum 10.2 2.6 9.8 - 15.o 

August 

Extreme mex lm-..n 42. t 51 .e 43.0 - 46.0 
Meen def ly meximun 30.0 37.3 35. I - 39. 7 
De i I y meen 26.2 29.8 26.3 30.9 30.3 
Meen deity minimum 15.3 22.2 18.9 - 22.6 
Extreme minimum 3.9 3.8 12.0 - I~. I 

Season 

E,ctreme me,cim~ 48.9 51 .a ,, .3 55.0 50.5 

1969 

57.2 
45.0 
34.6 
26.0 
15.8 

53.8 
37.4 
28.3 
21.5 
3.5 

49.8 
29.6 
22.3 
13.9 
-6.0 

57.2 
Meen dally me,clmum - 37.3 34.4 33.8 35.6 · 38.0 
Delly mean 28.9 28.8 26.9 25.8 29.4 29.0 
Mean dally mlnin&.m 17.7 20.3 19.7 17.0 20.e 2 I .2 
Ex trame m In Im"" 3.9 2.6 9.8 I .O -1., -6.0 

Average 

57.2 
36.6 
26.4 
20.5 
-7.5 

I : 

55.o I ' 

37.7 
29.6 
2L .2 
2.6 I 

It 

51 .a 
34.7 
27,6 
19.0 j ' 

-6,0 
. ! 

57.2 
35.8 
28. I 
19.6 
-7.5 



Keskawulsh ~tation 

Extreme maximum 
Meen defly maximun 
Meen de i ly 
Mean deily minimum 
Extreme min fmum 
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July 

58.1 
46.9 
40.2 
33.6 
29.8 

1964 
Aug~st-

59.3 
45.6 
39.5 
33.5 
30.2 

Season 

.. 58.1 
46.5 
40.0 
33.6 
29.8 

Note: 1965 tempereturea were e couple of degrees colder; the extreme 
mlnlnllTl was 14.0 F In July, 1965. 

Se~erd Stet ion 
1964 1965 

June July August Seeson J" I y 

Extreme mexlmlMTI 46.0 54.0 52.0 54.0 60.0 
Meen delly mesimum 37.5 43.5 43.6 42.~2 39.2 
Meen de i ly 31.4 36.3 35.9 35 ~3 37.0 
Meen daily minimll1'1 27.4 30.3 29.7 29.5 27.5 
Extreme min imun 25.1 25.5 26.6 25.1 24.0 

Mount Logen Station 

July 
1968 1969 1970 Average 

Extreme max lm'6n 25.9 25.5 19.6 25.9 
Mean delly maxfmun 12.6 11 .8 4.8 .9.7 
Mean da 11 y I .o 0.1 -3.8 - o.e 
Meen delly mlnlmun -e.o -I I .o -13.7 - 10.e 
Extreme m In lmum -19.0 -15.9 -29.6 - 29.6 
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Appendix 4 

Redlosonde Date for Whit,nors, A,, Y,~- end Yakutat, Alaska 

Sources: Whitehorse: Titus Cl965); Averages for 1951-1960 
Yakutat: Ratner Cl957); Averages for 1946-1955 

Wh I tehorse Yputet 
Altitude Teme,erature 

Cmetres J C'tl 
A I t I t ude T emg ere t ur e 

(metres> ( C) 

Pressure I eve Is JANUARY 
Cm I I I I bars I 

698 m -19.8 12 m -4.9 
Csfc, Csfc > 

950 464 - 3.5 
900 937 -16.9 883 - -6.0 
850 1370 -15.0 · 1329 - 8.6 
800 1828 -15.o 1796 -11 .3 
750 2318 -15.8 2294 -14. I 
700 2833 -17.3 2810 -17.0 
650 3390 -20.2 3367 -20.4 
600 3976 -23.7 3949 -24.1 
550 · 4603 -21.a 4584 -28.0 
500 5285 -32.4 5257 -32.5 
450 6021 -37.4 6001 -37.2 

FEBRUARY 

sfc -12.9 sfc 

950 4~5 - t.5 
goo 923 _, 1.3 888 - 4.0 
850 I~ -11.6 1337 - e.5 
800 1828 -12.e 1808 - 9.2 
750 2321 -14.4 2310 -12.2 
700 2839 -16.7 2829 -15.4 
650 3397 -19.7 3391 -19.0 
600 3983 -23.2 3977 -22. 7 
550 4612 -27.2 4616 -26.7 
500 5296 -31.6 5294 -31!.3 
450 6035 -36.7 6037 -36.4 



I 
! 

l . 
i 
I 
I 
I 
I 

t 

I I I 

Pressure Leve Is 
Cm i I I I bars) 

950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 

1000 
950 
900 
850 
800 
750 
100 
b50 
bOO 
~50 
500 
450 
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' 

wn I tehors1 
Altitude Temperature 

Cmetres) , , 0c) 

MARCH · 

sfc · 7. 7 

928 - 7.6 
1372 -10. I 
1837 -12.6 
2329 -14. 9 
2847 -17.3 
3404 -20.3 
3988 -23.9 
4616 -27.9 
5297 -32.4 
6033 -37.4 

APR IL 

sfc 1.2 

941 - .2 
1396 -3.5 
187.3 - 7.2 
2372 -10.8 
2900 -t4.0 
3461 -17.5 
4054 -21. 2 
4688 -2~.3 
5378 -29.9 
6120 -3~. I 

Y•kutet 
Altitude Temgerature 
Cmetres) C C) 

sfc 0.1 

486 -I. 7 
910 -4.5 

1358 -7.4 
1828 -10. I 
2328 -t 3. I 
2845 -16.3 
3405 -19.6 
3989 -23.3 
4625 -27.4 
5301 -31.9 
6045 -36.7 

sfc 3.8 

89 3. I 
506 o.5 
934 - 2.5 

1385 - 5.6 
1857 - 8.6 
2358 -I I. 5 
2880 -14.5 
3445 -I 8. I 
4032 -21.e 
4670 -26.0 
5350 -30.5 
6098 -35.4 
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Wb il1b2cse 
Altitude Tengereture 

CmetresJ ( C, 
Yakutat 

A It I tude T emperat, 
<metres> <0c > 

Pressure Levels 
(millfbllrS) NAY 

sfc e.o sfc 0.0 

1000 
121 7.0 950 543 4.0 900 967 6.4 978 1.4 850 1432 2.4 1437 - I .3 AOO 1921 - 1.4 1918 - 4.0 750 2432 - 5.3 . 2429 - 6.7 700 2970 - 8.8 2960 - 9.8 6.50 3541 -12.4 3534 -13. I 600 4148 -16.1 4129 -16.8 550 4794 -20.3 4786 -20.e 500 5498 -24.9 5480 -25.4 450 6254 -30.2 6239 -30.6 

JUNE 

sfc 12.4 sfc I I • 4 
1000 . 

131 10.2 950 
559 7.9 000 973 I I .4 100 I 5.6 850 1447 a.o 1467 3.5 800 1945 4.0 1957 I ,O 750 2467 o.o 2478 - I .9 100 3015 - 4.0 3019 - 4 .9 650 3599 - 7,9 3603 - 8.3 600 4215 -14. 7 4215 -12.0 550 4873 -1s.e 4878 -16, I 500 5589 -20.5 5586 -20. 7 450 6360 -26.2 6363 -26.0 



I 
I 

[1 

I I ' 

if 

. :, 

Pressure Levels 
Cm i I I I b br s ) 

tOOO 
950 
~o 
850 
800 
750 
700 
650 
600 
550 
500 
450 

1000 
950 
900 
850 
800 
750 
700 
650 
600 
55C 
500 
450 

, 
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Wh i tehor~ 
A I t _i tude · T.e~ereture 

( me t r . es > ( C > 

sfc 14.4 

998 I 3. I 
1475 9.8 
1977 6.0 
2503 2.2 
3056 - I .5 
3644 - 5.2 
4268 - 9.0 
4933 -13.0 
5657 -17.8 
6436 -23.2 

sfc 13.0 

985 I I • 6 
1460 8.4 
1959 4.6 
2483 0.8 
3033 - 2.5 
3620 - 5.9 
4241 - 9.6 
4904 -13.6 
5628 -18.3 
6404 -23.7 

Yukatat 
Altitude Temgeretur~ 

(metres) ( C > 

JULY 

sfc 13.9 

135 12.7 
568 10 .2 

1013 7.9 
1482 5.7 
1977 3.4 
2501 0.6 
3049 - 2.5 
3638 - 5.8 
4257 - 9.4 
4928 -13.5 
5644 -10.2 
6429 -23.7 

AUGUST 

sfc 13.8 

13 I 12.9 
565 10.5 

1010 e.3 
1418 6.0 
1975 3.5 
2503 0.8 
3049 - I .9 
3639 - 5.0 
4260 • 8.4 
4931 -12.4 . 
5650 -I 7 • I 
6441 -22.4 



Pressure Levels 
Cm i I I I be rs J 

1000 
950 
~o 
850 
800 
750 
700 
650 
600 
550 
500 
450 

950 
900 
850 
800 
750 
100 
650 
600 
550 
500 
450 
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Wh I tehorse 
Altitude Tempgreture 
Cmeters J C C) 

sfc a.a 

964 1.0 
1432 4.2 
1923 o. 7 . 
2439 - 2.7 
2983 - 5.8 
3563 - 9.1 
4176 -12.7 
4830 -16.8 
5545 -21 .4 
6312 -26.7 

sfc - o. I 

917 - o.3 
1373 - 2.6 
1825 - 5.3 
2359 - e.o 
2891 -10.5 
3461 -13.8 
4062 -17.7 
4703 -21 .9 
5403 -26.7 
6154 -32.1 

Yakutat 
A It i tude T~eretl;r 

(metres J c ct 

SEPTENBER 

sfc I I • 2 

97 10. 7 
523 8.4 
968 5.8 

1434 3. I 
1923 0.6 
2443 - 2. I 
2984 - 5, I 
3569 - 8.4 
4183 -12. I 
4846 -16.2 
5553 -21.0 
6327 -26.3 

OCTOOER 

sfc 5.9 

473 4.5 
906 I. 7 

1365 - I .3 
1846 - 4.2 
2356 - 7.2 
2887 -10.4 
3460 -13.9 
4057 -17.9 
4705 -~2.3 
5396 -21.u 
6149 -32.4 
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Wh I tehorse- Ypkutet 
A It i tude Temperature 

Cmetresl , c0c J 
Altitude Temgerature 
Cmetrest ( C, 

Pressure Leve Is 
,ml 11 lbers) NOVENeER 

sfc - 6.7 sfc I • I 

950 459 1.7 
900 908 - 6.1 .888 - · ·I .O 
850 1355 - 6.8 1342 - 3.7 
800 1828 - 8.4 1818 - 6.4 
750 2328 -10.6 2325 - 9.3 
700 2855 -13.0 2850 -12.s 
650 3420 -16.1 3419 -15.9 
600 4015 -20.0 4009 -19.8 

I 550 4650 -24.3 4654 -24. I ! 

I.' 500 5344 -28.9 5339 -28.8 
450 6089 -34. I 6090 -33.9 

OECENBER 

sfc -14.4 sfc - 2.6 
I I ' ·950 442 - I. I 

900 894 -12.5 867 - 3.6 
850 1332 -I '.3 1316 - 6.5 
800 I 797 -12.1 1787 - 9.4 
7~ 2291 -13.8 2289 -12.3 
700 2811 -16.2 2807 -15.5 
650 3369 -19.3 3370 -18.9 
oO0 3956 -23.o 3955 -22.4 
550 4585 -27. I 4592 -26.6 
500 5269 -3 I. 7 5270 -31.3 
450 6007 .-36.9 6015 -36.4 
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Appendix 5 

the Helght-Oee,naency ot Tempeceture in Kluene Natlone1 Park,Y,T,, 

]he contfnentel slope curve was adjusted from average radiosonde 

date for each month for Whitehorse A., Y.T. 

Tlhe mer I time slope curve was adjusted from ~verage radlosonae 

date for each month for Yakutat, Alaska. 
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I 
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Altitude 
feet metrea 

1Y 6ti5 
,, ' 6000-

18,045 

16,404 

-14,764 4500 

13, 123 4000-

11,483 3500-

9,843 3000• 

8,202 2500_ 

6,562 2000-

4,921 1500-

3,281 1000 -

- 237 -

Kluane National Park, Yukon Territory 

Temperature-Height tielationahipa for 
·January 

Continental 
Slope 

Maritiae 
Slope 

1,640 500- I I I I I I I I 
0 c -35 -30 -25 -20 -15 -10 -5 0 

0 , -31 -22 _,, -4 5 

Temperature 

14 23 32 



Altitwie 

19,685 6000-

18,045 

16,404 

14,764 4500 _ 

13,12, 4000-

11,4a, 

9,843 3000-

-e,202 2500 

6,562 2000 .. 

4,921 1500 • 

3,281 1000-. 

-500 

T•perature 
oc 
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I 

lluane Natioaal Park, Yukon 
Territory 

Temperature-Bei~t Relatic>uhipa l < 
February 

Continental 
Slope 

Maritime 
Slope 

I I ' I I 

-,0 -25 -20 -15 -10 -5 
I 

0 

op ·-22 ~1, -4 5 14 23 32 



Altitude - 239 -

feet metre• 

19,685 

16,404 5000• 

14,764 4500 .. 

13,123 4000-- . 

11,483 

9,843 . ,ooo-

a,202 

6,562 2000~ 

4,921 

3,281 1000 .-

1,640 500- ' oc -30 
o, -22 

~1, ~ 

IO.uane National Park, Yukon Territory 

T•perature-Heiibt Balatiouhiga for 
March 

I 

Continental 
Slope 

I I I 
-25 -20 -15 -10 

,., _,, 
-4 5 14 

•remperat.ur• 

Naritia• 
Slope 

_\ I 
0 

2, 32 



Altitude 

· . anna 
19,68, 6000 ·-

16,404 5000 -

14,764 

,,, 12} 4000 -

11,48} 

9,84} 

8,202 2500 • 

6,562 2000 -

4,921 

},281 1000.-

1,640 
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P,e• lational Park. YWIOll Territoi, 

!IIIJ)Uature-&tipt RelatioDahipa for 
~pril 

Maritiae Contin81ltal 
Slope Slope 

f I I I I I 
-30 -25 -20 -15 -10 -5 

, 
0 

I 
5 

0
~ -22 ~,, -4 5 14 23 32 41 



' . 

I 

feet ., : 

19,685 

16,404 

14,764 

13, 12} 

11,483 

9,843 

e,202 

6,562 

-4,921 

3,281 

- 2~i -

. metres -

6ooo-

5500-- -

5000-

4500-

,ooo .. 

2500_.. 

2000_ 

1500-

1000-

nuane National ·Park, Yukop Territory 

Temperature-B~icht Balationahipa tor 
Mq 

Jlaritia• 
Slope 

I I I I I 
-25 -20 -15 -10 -5 

-13 -4 5 14 2, 

Continental 
Slope 

I I 
O 5 ' 10 

}2 41 SO 



Altihde 

fNt • etraa . 
; 

19,685 6000--

18,045 

16,404 5000-

14,764 

13, 12, 4000 .. 

11,483 

9,843 

e,202 

6, 562 2000.,,, 

4,921 1500 ... 

3,281 1000--

1,640 500- I ' 0 c -25 -20 

0
, -13 -4 

IO.une lational Park& YEn 
Territop 

Tnperature-Height Ralationahipa 
for JW\e 

Maritime 
Slope 

Continental 
Slope 

I ' I ' ' ' I . 
-1~ -10 -5 0 5 10 15 : 

I 

5 14 23 32 41 50 5~ 

Teaperature 



' 
I 
I 
I 

I 
I 

I 
! 

l 

I I 

\ 

~ 
~ 

" . ,. 

-~'-.;•:.~- . 
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Altitude 

teet aetna 

6000 --

5500 --

16,404 5000-

14,764 4500-. 

13,123 4000 -

11,483 3500 .... 

9,843 

8,202 

6,562 2000 ... 

4,921 

},281 1000..,. 

--1,640 500 
. ~ . 

~ • •.. ~ ~1., 

oc 
o, 

IO.uap• National Pa.'rk, XPkAP 
Territory 

I 

-20 

-4 

T•perature-B•ilht 
Belationahipa tor 

. ' 
-15 

5 

July 

Coatillent&l 

I . 
-10 

14 

Maritiae 
Slope 

' I 
-5 0 

2, ,2 
•-ne.•a1:u.,. 

Slope 

I ' 5 10 

41 50 



Altitwie 

feet utrea 

19,685 6000--

5500--

16,404 

14,764 4500: -

1},123 4000-

11,483 

9,84} 

-8,202 2500 

6,562 2000-

4,921 1500-

3,281 -
\ 

1000 

1,640 ,oo_. 
Oc 

'l'aaperature · 
_op 

I 
-20 

-4 

~wm• lational Park1 
Yukon Terri torz 

Temperature-Heipit 
Relationahipa tor 

Auauat 

Continental 
~lope 

. , 
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Altitude 
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Appendix 6 

Monthly and Annual Temperature Data 

Temperature Normals 1941-1970 

Tihe actual period of record used to compute the means of 

temperature may be determined through the use of code nl.fflbers which appear 

in the co I umn I abe I I ed "Type of Norma I". 

T.he code is as fo I I ows: 

I 30 years between 194 I and 1970 
2 25 to 29 years between 1941 end 1970 
3 20 to 24 years between 1941 and 1970 
4 15 to 19 years between 1941 and 1970 
5 10 to 14- years between 1941 and 1970 
6 less than 10 years 
8 edj1i1sted 

In order to obtain representative observations, a I I temperature 
.. reporting stations are equipped with standard shelters in which the thermo-

me ters are housed. The thermometers ere self-registering mercury maximl.m 

and spirit m·J n imlln thermometers which are hung four feet above the surface 

of the ground, end are usually read two or four times deity. Ideally, 

each shelter is located in the most representative location possible, and 

is installed over level grassy terrain, where practicable, in a spot away 

from the sheltering influence of tr.ea and buf ldings. 
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At most stet Ions the maximum thermometer is reed twice deily 

but et some on I y once de I I y. 0 Beceuse mercury freez•s et -38 F such 

thermometers cannot be used at temperatures bel::>w thfs value. At most 

cl imatologlcel stat ions the maximl.lTI tempereture Is based on a day ending 

with t . t? morning observation, usually about 8 a.m. the next dey. The 

0li nimum tempera t ure for the day is based on a day ending with the evenrng 

)bs erva ti on , usually about 5 p.m. the same day. 

The m~an de i I y max I mum temper at ure for any month Is the mean 

o f a l I dally rn ax irn um temper a tures rec0rded in that partlcull'r month for 

the rer i :>d of r·ic:curd. The mean dei ly mfnimlln temperature is slmi larfy 

d0r i ved from a 11 u~ i I y min iml.m temperature observations. The mean d~ i I y 

tpmpcrature is the average of the monthly maximum and monthly minimum 

t f.'frip er -, turcs flnd may not be exactly equal to the mean of the normel 

11aximurn and minirnurv temperatures. 

Tihe temperature extremes are the absolute maximum and minimum 

v~I J~s i 6served o~er the entire period of record et eech st~tion up to 

dnd inr. luding 1970 . In ~ach case the number of years are given bel::>w the 

x r r eme. 

A day wi t h frost is a d ay on which the daily minimum temµf'r ., tur e 

recorded is 32°F or lo~er. 

I uen t i f i c o t ion 

'"' - Airport 



lll!Rtc•f uc• Nony I I (°F) 

£1.UENr and STAT ION T·ype of Jan Fe Mer Apr May Jun Jul Aug Sep Oct N<N Dec Year Nonut 

YUt<ON TIIRRIT<RY 

AISHIHIK A Latitude 61 39 'N longitude 137 29 w llevetlon 3170 Ft ASL 

MEAN DAILY TUflERATtR CD£G F • - 6.7 o.9 9.7 2,.2 )9.6 49.7 ,,.s ,9.8 ,1 .o 26.6 1.6 -,. I 24.2 3 MEAN OA I l Y WJt IMUM TUflRAATI.H ,.2 .,., 23.9 ,,.9 ,, . ' 61.6 64.8 61. I 51.3 l5.9 16.8 ,.9 35.4 3 #£AN DAILY MINI .. Tt#UIAT111£ -11., _., .J .... , 12., 28.0 37.7 ,2.0 JS., ,0.6 ' ; • I _, .6 _,,.2 13.o 3 
EXlR£"1 MAAIMUI TEMPUATta 41 ,, 52 6, 13 87 86 14 73 63 49 '4 87 3 I NO. fE YEARS OJ RECCRl 23 2J 25 2J 23 2J 2, at 2, 23 23 23 "' EXTREAI£ MINIMUM TOlf'ERATlM -6' -10 ~, -J6 2 23 27 16 ... -18 -53 -59 -70 3 \JI -NO. tS YlAAS C'S R£Cca> 23 23 23 23 2, 23 2' 2, 24 23 23 23 

I NO. (1F DAYS WITH FROST ,, 21 JJ JO 2' , I , 18 29 ,0 )I 263 ' 
HA UES JUNCTION latitude 60 ,, N Longitude IJ7 35 W Elevation 1965 Ft ASL 

#JEAN DA I l Y TEMfl£AATlM CO£ G F' t - 6.9 ,., ,,.2 29.9 ,,., ,o.a '4.0 ,0.7 42.8 28.7 9.8 -,.e 26.3 2 "lAN DAILY MXI .. T(WIAAT~E ., .. 17.4 29.1 41.6 ,,.2 65.3 67., 64.6 ,,., 39.7 19.9 6.7 38.9 2 MEAN DA I l Y ., .. ,_,. TEMPEAATLRE -11., -10., -0.1 11.2 28.6 36.J '°·' 36.7 30. I 17.7 -o., _,,.2 13.7 2 
EXTREAIIE MXI .. TE.MPERATlN ,. ,, eo 69 12 91 88 83 78 66 57 ,, 91 2 NO. <Y YlMS r# REC<R> 26 26 26 26 26 26 26 26 26 ~ 27 2) EXTREAE MI .. IMlJM TE#lRATlM • 5 ~ ... , -2) 10 ao 26 12 I -43 _,., -6, -65 2 NO. r# YEARS OF R£CCR) 26 • JI 26 26 26 26 26 26 2e 27 27 
NO. aF DAYS WITH FROST ,, a ,, 29 2-t 10 ' 10 19 29 . ,0 31 276 2 



Type of ELENtm end STATtON Jan Feb /lqr Apr ~ y Jun Jul Aug Sep Oct Nov o.c Year ~· YUKON TERR IT 00 Y 

SN.AS A lat I tud~ 62 ~2 N l0f'l9itude 14C 2~ w Elevation 1925 rt ASL 
t.tf AH OA l l Y TEMPEAATL'cE COEG F) -18. 7 - e. • 1.0 26.9 ,3.8 53.5 57 .o 52.2 • f .3 22., - I .9 -11.2 21., 3 !tEA~ 0~ l LY IAA)I.. JMlM TEMPERATlf<E - 8.9 4.1 23., ,0.1 56., 66.5 69.3 65. t 53. I 32.2 6.9 - 8.3 3).4 3 NiAN DAILY MINI.,_ TE~AATLR( -28.4 -20.9 -9.3 13. I ,, .o 40.6 «. 7 39.2 29.5 12.5 -10. 7 -26.0 9.6 3 
EXTREME MAXI~ TEM>EAAT\M 46 ,, 

56 72 86 89 89 87 81 (J, 
45 ~ 89 3 NO• <S YEARS ~ RECO<O 23 22 23 2, 23 23 23 23 2) 23 23 2l E.Klft£ME MINI-.. TE.w>EhATI.K -78 -e, -60 -51 3 23 29 ,, -2 -28 -63 -69 -81 , NO. 'J YE AAS \S F<ECCJ-0 23 22 23 23 23 23 23 23 23 23 23 2, 

NO. Ji DAYS WtTH FROST 31 28 31 30 19 3 I 6 19 31 ,0 31 260 ) 

I wHITE~E ~ Letltude 60 ,3 N Longitud• 135 CM W Elevetlon 2289 Ft ASL 
9') 
u, 
f\) 

MEAN OA tl Y T£MPEkAT&.l<E COEG F) - 2.0 8.3 18.2 31.9 44.8 "·' ,1., 54.2 46.0 33.2 15.8 3.6 30., 2 MEAN OAILY MAXIMUM TOFERATLR£. 5.6 16.9 2892 41 .a 55.6 65.7 68.t . 64.5 54.5 39.8 21.9 10.6 39., 2 ' #EAN OA IL Y MINI_,. T£#1PEfcAT~£ - 9.5 -0.2 8.1 22.4 33.9 '2.7 46., 43.9 37.4 26.6 9.6 -3.4- 2,., 2 
EXTAEIIE MAXI .. TEMPERATl.ff 48 53 52 69 86 M 91 86 80 66 ,, 47 94 2 NO. OF YE.AAS C. k£COfO 28 28 28 29 29 29 29 29 29 29 29 29 f.JCTR£NE MINI.._. T£MP£RATlR£ ~2 -e -37 _,, 

II 29 32 24 14 -12 • I _,. 
-62 2 NO. Of YEAAS C'$ RECOIO 28 28 28 29 29 29 29 29 29 29 29 29 

r«>. OF OAYS WITH' fROST ,, 28 30 28 13 ' • I 7 21 a ,. 219 2 



ELEMENT and STATtON Jan Feb /Mr Apr .. y Jun Jul Aug Sep Oct Nov Dec Yeer Normal 
YUtC0N T~IT~Y 

WHIT£tGSl AIV£ROAL£ Latitude 60 42 N Longitude 135 02 W El•v•tlon 210} Ft ASL 
MEAN DA IL Y TUP£AATll£ C0£G ft - 2.9 , .. , .. , 12.4 4'.8 '4.o ,1., 54.0 46.2 33., 15.7 2.6 ,o., I AlllAN DAILY MXI .. TUIPlkATII€ ,., ,a.o ,0.1 ,,.9 ,._, 67.9 70. I 66.6 '6.5 ,, ., 22.a 10.2 41 .o 8 IEAN DAILY MINIMUII TEAIPEAATIJE _, 1.2 -2., ,.e 20.9 Jt.2 40. I «.6 ,1 ., 35.8 2,., 8.5 -5. I 19.6 8 
EX'TRUIE MXI .. TEMPERATlM 49 ,, ,, 65 82 96 89 88 77 67 54 4' 96 5 NO. 01 YEMS C11 AECCIID It 12 12 12 12 12 II II 12 12 12 12 EXTAEAIE MINI .. T£MP£AATlM _,, 

~ ~ -2, I 2, 29 22 12 _,, • 3 ~ ~ ' 
NO. 01 YEARS C11 AEC<N> II 12 12 12 12 ,2 10 If 12 12 12 12 

I NO. 05 DAYS WITH FROST 31 27 29 27 19 , I 6 II 23 29 JI 2)9 5 "-> 
UI 

"' 
' 



r:LfN.' ' "7 end STATION Jen f~t N .. ,r Apr ,.,,., Jun Jut Aug Sep .)ct Nov 
Tys:• of 

o~c Yeer Normal 

8~ 1 T I SH ~_-.. LJA'6 I A 

"T L IN Lat t tu~ 59 ~ N l -x\9 l t ude I 33 4 2 W E ! ev4'.:t l on 2300 Ft /,S L 

lilf.At1 F<J.. t Hf All 'I r.cHE.S) o. 16 0.04 -:; . c 1 6 . t 7 0 .21 o.~ 0. •.:0 1. 2= , .oe I . 4:> 0.19 c .10 6.37 8 
NE.AN ~~All 14.2 5.9 I. . 1.7 o.s o.o o.o o.o 0 .2 4.0 a.c 9 .2 ,1.a 8 
11£. • •· -; . r : • PfJ~.C !PHATI0 :1 I .58 0.63 ') . 4 2 0.3' 0 . 32 0.64 o. rc i .2fi I • 10 • .es C·. 99 I .02 I I • 15 8 

~ ,;- . . •• 1 ,'\ ti~::: ~-' t_ ! N ? 4 ~ "<, 0 .8(\ () ~, : 0 • :-:r~ 0 • . :-2 o. :h_, t . 64 t. ~-7 1_; 0 ~ 1.37 ! • 70 , .oa 0.6i I . 70 ·-~.0 . :; YE:.:~s , . kf CC'f.<0 42 ~5 4 .J « . I ' 47 ,2 ,, ... '4 4 3 " 
,,_, 

GREJ>.l [ $ T -.,Nt:'i\F l•.L !N 24 HPS ' .5 .o 9. 5 ; I .c 6 . 0 - "\ 2.5 o.o 2.5 •.3 10.0 10.0 12., ,,.o I .:> • •. 
I NO. Of YU, t.'. :, Of PECG:0 4C 45 •• ,,. 4 / 47 46 46 46 43 ,, 

" I\.) Gfi[;:..r._ -:-T PJH·.~ 1Pt1'AT lotJ IN 24 H~::. 1 • .50 0 .95 I .10 o.60 o.~ o.~ , .-7 O. 94 t .l7 I. 70 I .oe 1.25 I• 70 I ~ NC. Of YE t,."~ Of REC~O -'6 45 44 43 45 ,, ,2 43 ,, 42 43 " I 
NO. Of OAY5 ~ITH #E1'i~AB LE. kAIN • • • 2 4 5 9 8 9 7 I I ,1 6 
NO. Of O~Y5 w 1TH #£AS~A8LE SNOtv 9 5 5 2 • 0 0 0 • 2 7 8 :,e 6 
NO. OF O~ YS WITH M. PRECIPITATION 9 5 5 4 4 5 9 8 9 10 9 9 86 6 

~;i\, "LS APPS NO 2 Let i tude 59 11 N longf tude 136 28 W Etevatlon 1310 ft ASL 

#EAN TOIAL PREC IPITAT tON 4.42 ,.55 ,.,, 2.20 I .62 I .2 t I .61 2.49 4.64 8.77 7.42 7.79 50. I] ' 
GREATEST PJ<ECIPIT~TION IN 24 Hf:<S ,.20 2.00 3.30 2 . 50 , .,s I. 14 I .36 I .60 · 3.24 6.50 7.01 3.60 7.0t 4 

NO. c»= YEARS Of ~EC()'..(O 14 15 15 14 ,, ., 15 15 1, 15 14 15 

NO. Of DAYS Y.I TH M. fREC t PIT AT I ON 9 10 8 6 . 1 

' 7 8 1, 16 ,2 14 115 ' 
• I••• than 112 dey 

Source: Cenede, Deper tment of th• Environnent fi91Q 
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Monthly and Annual Temper~tures tor Haines Apps No. 2
1 

s.c. 
Extreme Ma. xiJ1um ,.. 

f 

t 
l 

oc 
32 

27 

Mean MCl x:iffl\lll 

Mea~ Minimum. 

Extreme Minimum 

OF 
90-

80 -
21 70--

16 fxJ.., 

10 50-

4 40--

-1 30--

·-7 20 ... 

-12 10-

-18 Oea 

-23 -10-

:-29 -20-

-34 -JO._ 

T r 

JAN F.EB MAR APR MAY JUN JUL AUG SEP OCT NOV DEX: 

Source: Canada, Departrae~t or the Environaent [197lj 

.. 

YEAR 
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Month and-Annual T,aperatur .. ·ror Haines Junction, Y.T. 
Extre• IIUII 

Mean Maxiaum 

Mean Minimt111 

Extreme Mini111111 

oc OF 

32 90-

_27 80-

21 70--

16 60-

10 50-

4 40-

-1 30_ 

. -7 20-. 

~12 10 .. 

-18 0 .. 

-23 -10--

-29 -20 .. 

-34 -30-

-40 -40--

-46 -50-

·-51 -f:JJ-

-57 -70--

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Source: Canada, Department of the Environment [1971) 

YEAR 
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Monthly and ·Anaual Temperatures torr Snag A., Y.T, 
.... Extreme Maxi11t111 

j! Mean M!lxirnu11 
! 

U Me&n Minimum 
' 

~ Extreme Minimum 

oc OF 

32 90--

27 80_, 

21 70--

16 

10 50-

4 40--

- 1 JO-

- ? 20--

-12 10--

-18 o-

-21 -10--

-29 -2.0-

-3~ -JO-

-4v -40-

'4,6 -50.... 

c -- .,1 l 

-57 -70.. 

-62 -SQ. 

l 

JAN FEB M.i\R APR MAY JUN JUL AUG SEP OCT NOV DEC 

Source: Canada, Department or the Environment (1q71] 

YEAR 



0 Temperature Averaoes ( F) 

Burwash A., Y.T. Latitude 61 22 N Longitude 139 03 W Elevati on 2628 Ft. ASL 

Based on the period October 1966 - October 1972 

Jan Feb Mar Apr May Jun Jul Aug Ser. Oct Nov 
NE.AN DA IL Y TEMPEF<ATrnE -18. i 0.2 10.3 26. I 40. 7 5 t .2 53.4 49.9 40.0 25. I 7.2 

NE.AN DA IL Y /MX IMUM TEMPERATURE -6.6 13.7 25.1 38. t 52.4 65.3 65. I 61.6 50.4 35. t 17.7 
NE.AN DA IL Y MIN IMUi~ TEMPERATlP.E -29.5 -13.3 -4.5 14.0 28.9 37.7 41.5 38.3 29.5 15.0 -3.4 

EXTRENt MAXIMUM TEMPERATURE 39 50 49 56 70 89 82 79 67 58 51 NO. OF YEARS 6 6 6 6 6 . 6 6 6 6 7 6 

EXTRENE Ml NIMUM TEMPEf<ATl.J<E -66 -67 -56 -25 9 25 26 21 0 -20 -40 NO. OF VEARS , 6 6 6 6 6 6 6 6 6 7 6 

NO. OF UAYS w I TH FROST• 31 28 31 29 25 8 4 5 20 28 30 

• Based on the period Jan. 1971 - Oct. 1972 

,.--------------~ ---- - ~.- --·- -

Dec Year 

-6.5 24.2 

5.0 36.0 
I 

-18.0 12.4 "' ~ 
52 89 I 

6 

-57 -67 
6 

31 270 
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0 An .-. u a t T em p ~ r a t u r e Abs tr ec t ( F , 

Kl uane Lake, Y~T. Latitude bl 01 N Longitude 138 24 W Elevation 2580-.ft. ASL 

Yr Mo 
Mean HIShest L2!!eSt Frost 

Temp Max Min Max Mo Min Mo Days 

46 Ob 54.9 68.5 41 .3 75 35 -
O"/ - - - -
OB - - -
09 42.5 51 .8 33. I 69 25 13 
10 30.6 38.5 22.6 48 6 29 
I I - 6.8 - -20 -
12 -19.7 - -48 31 

70 05 60 - -
06 47 .• 8 58.0 37.6 64 31 3 
07 51 • 7 61 .4 41. 9 75 34 0 
08 49.3 59.8 38.7 70 31 2 
09 39.8 48.3 3 I .3 58 13 18 
10 25. I 3 I .6 18.5 56 -6 29 
I I 15.0 22.3 7.6 49 -13 30 
12 -5.4 4.0 -14.8 39 -46 3d 

7 I 0 1 - 19 .4 -10.7 -2A.O 37 -5o 31 
0 2 Y.I 21 .4 -3.3 44 -34 28 
03 6 . 0 16.8 -4.9 35 -42 31 
04 27.0 37 .o 17.0 47 -10 30 
05 38.2 48.6 27.7 ~9 20 29 
06 49.8 61 .0 37.7 72 28 5 
07 5~.5 68. I 42.8 78 32 3 
08 51 .6 62.4 40. 7 80 32 I 

Period 80 8 -56 
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Temperature Normals for Yakutat, Yleska 

Source: United States Naval Weather Service (1970) 

Glossary 

~SOLUTE MAXIMUM (Ml NI MUM) TEiW>EF<ATl.RE - DEG. F. 

The highest <lowest) temperature observed in the specified month 
during the whole period for which observetiona are avai I able. 

MEAN uA I L Y N'AX I MUM (MIN I MUM) TEMPERATL.fiE - DEG. F. 

The average of al I the deity maximum (minimum) temperatures 
observed in the specified month. 

11£.AN NU. DAYS WITH tv\AXINJ.JM TE.MPERATL.fiE GkEATER THAN 90 DEG. F. 

The average of the nl.lllber of days in the specified month on which 
the maximum temperature was observed to be equal to or greater then 90 deg. F. 

ft4EAN NO. DAYS WITH MINIMUM TEMPERATL.fiE LESS THAN 32 DEG. F. (LESS THAN O DEG-. F .> 

the average of the nllnber of days in the specified month on 
which the minimum temperature was observed to be equal to or less then 32 deg. F, 
CO deg. F.) • 

Date Sources 

The source from which values were taken cen be determined from the 
CO I llnn I ebe I ed "NO. 00 s • " 

(I) If the nl.ll1ber In thet column Is positive, the data for thet 
I tne were computer-slll'fflarlzed, end the number given is the nllnber of 
observations used In the Sl.fTITlarization. 

(2) If the ntMnber is negetive end of three digits or less, the 
date were hand-copied or estimated es indicated In the fol lowing source 
I is t. 

C 3 ) I f t he n llTlb er i s I es s t ha n m i nus 500 , per t_ o f t he de t e ere 
derived from computer-sl.lm'lerlzed deta, and pert fran the source I ist n\11'\ber 
p I us 500. For examp I e, if the nlMTlber Is "-528", the source Is the extreme 
of the ccrnputer-st.rTmer I zed dete canpared to source "-28." 

113 CI imat le Sunmary of th~ Un I ted Ste tes 
Supplement for 1951 through 1960 



~- --·---· ----~ ... --·-----------

._.._- -: A 

Yakutat, Alaska 
Lat i tu de 59 30 N Long it ude 139 40 W El evati on Ft. (37 ) 

Fc:1< NO. Parameter Description Jan Feb Mar Apr May Jun Jul Auo Sep Oct Nov Dec Ann (yr ) OBS V 

ABS i'AAX TMP ( f ) 49 56 55 66 80 79 84 86 77 62 59 52 86 I 7 -613 Nf..AN MAX TNP (F) 32 35 38 44 51 47 60 60 56 48 ..) 9 34 46 19 _, 13 NE.AN MtN TMP <F> 19 21 23 28 36 43 47 46 42 3!> 27 22 32 19 -113 ABS M I N T M.P ( F ) -22 -19 -13 3 9 30 36 30 25 12 -10 -15 -22 I 7 -613 ' NE.AN NO DYS TMF = 
"-.; 
':)', 

Of< Gl·R 90 (F) o.o o.o o.o. o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 8 2490 MEAN NO u YS TMP = , ~ LE S 32 CF> 24.4 22.6 27 .6 20 .6 7.8 0 . I o.o o.o I • I 9.0 ~ 9.3 25.4 · I 57. 9 8 2490 NE.AN NO DYS TMP = 
00 LESO CF> 1.3 I .4 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.a 3 . 8 8 2490 

PG<= Period of Record 
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Appendix 7 

Warm Spe 11 Date 

Averege Extreme Daily Maximum TEJnperetures (°F) Besed on Approximetely Ten Yeers 

Years of Deily Deta 

Stet ions 

Y, TI 

Snag A. 
deys 1-15 
deys 16-end 

Aishihik A. 
deys 1-15 
deys 16-end 

Ha i n es Ju nc t i on 
deys 1-15 
deys 16-end 

JAN FEB h\AR APR /.I\/; y JUN JUL AUG SEP OCT t-JOV DEC 

12 24 44 51 64 79 81 79 70 49 26 16 18 29 42 57 73 77 78 77 60 40 30 10 

32 33 40 43 56 72 75 73 62 50 35 36 
33 33 38 51 67 71 74 70 57 43 33 30 

37 37 47 49 61 78 80 78 69 55 42 40 
34 39 44 58 7 2 7 5 79 7 5 64 50 45 35 

Whlteborse A. Cbesed on 30 yeers) 
deys 1-15 40 42 46 51 
days 16-end 39 45 47 60 

67 86 83 81 73 57 46 42 
76 82 82 79 69 50 44 38 

Carcross 
days 1~15 
deys 16-end 

B .c I 

At I t n 
days t-15 
deys 16-end 

Heines Apps No. 
deys 1-15 
deys 16-end 

2 

39 37 41 47 61 81 81 
36 40 44 53 68 78 83 

36 38 38 44 60 73 78 
32 40 39 51 63 75 77 

32 40 45 5' . 60 78 80 
37 44 47 57 71 78 79 

80 71 58 43 - 42 
72 64 53 44 - 36 

74 69 56 43 38 
74 ,1 47 40 36 

80 66 52 39 ,6 
75 60 45 37 36 

.. 
11 
I' 

li · 
I 
'1 i, 
I• ,, 
I 

I. 
I• 



No . yrs of dote 

Ave no. of spe 11 s 

Ave l ength Cdayst 

Ave temp dur ing 

spel I CoF » 

No . yr s wi t h no s pe 11 s 

; 

I 
I 
I 

I 
I 
! 

I· Durat ion Le ngths Cdeys > 

3 

4 

5 

6 

7 

8 and 9 

10 and I I 

12 end 13 

14 

15 a nd 16 

17 and 18 

" 
19 end 20 

21 

22 - 25 

26 - 30 

3 1 - 35 

36 or greeter 
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Werm Spel I Oete For Sneg A . , Y.T . 

ceased on : August 1943 - September 1966) 

JAN FEB IMk 1-Pfi NAY JUH JUL AUG SEP 

24 24 24 24 2-4 24 24 2, 25 

1.0 0 .1 i • I I .6 1.6 1.3 I .e ,., 1.3 

6 .7 7. I 7.6 7.4 7.3 9.8 7.5 7.1 7.4 

OCT w:N 

2, 24 

1.3 0.6 

6.7 5.7 

10. 7 25 .0 38.6 46.8 65. 0 72.7 7-4 .4 72.8 58.2 38.7 23.4 

5 10 5 3 0 3 0 3 2 7 II 

Frequency Date 

5 3 3 7 3 3 12 , 4 • • 
2 3 3 8 7 5 7 8 5 0 

4 2 3 5 7 3 2 4 6 4 I 

4 0 3 2 3 2 2 2 5 5 

2 3 2 5 2 5 4 2 3 3 

3 3 4 6 5 2 7 2 7 4 2 

3 2 4 4 4 3 

0 2 2 3 0 0 0 

2 0 0 0 2 0 0 0 0 

2 0 2 2 2 0 

2 0 0 

0 0 3 0 

0 0 0 0 0 

I • 0 

DEC YE.AA 

24 

1.0 14.6 

5.1 1.2 

10.0 

7 

9 

4 

6 

0 

3 



No. yrs .of oate 

A\fe no . o f spe I I s 

A \f e l en g t h (days > 

A\fe t emp d ur i ng spe 11 

l o • ) 

No . yr s w i th no spe I Is 

Our et I on Lengths coays > 

3 

4 

5 

6 

7 

8 end 9 

10 end It 

12 and 13 

" 15 end 16 

I 7 end 18 

19 end 20 

21 

22 - 25 

26 - 30 

31 - 35 

36 and greeter 

- 26' -

Werra Spel l Oete for Ai shihlk A. , Y.T. 

ca esed on : June 1943 - Sept ember I 966 t 

JAN FEB NAA A~ NAY JUN - JUL AUG SEP OCT 

24 24 24 24 24 25 25 25 25 24 ,.o 1.4 I • 4 1.5 I • I 1.2 2.0 '.4 I • I O.P 
5.2 u .7 8.7 10 .5 8.7 I I • I 7.5 9.4 8 . 2 12.2 

30 .2 27.3 34.8 39.0 58.4 66.7 69.3 6'.9 52 . 8 39 .8 
7 4 2 3 3 0 4 6 6 

Frequency Date 

4 8 8 4 0 2 · 10 6 3 3 
I I 7 2 5 6 7 II 3 5 0 
2 2 2 4 3 2 4 2 2 
3 3 4 3 2 4 
0 4 2 8 2 4 2 4 3 
2 7 3 5 2 2 4 4 2 3 
3 3 5 2 4 4 6 

0 2 2 0 3 4 3 
0 0 0 0 2 

I 0 ' 2 2 0 
2 4 2 0 2 0 3 

0 2 0 I 
0 0 0 0 0 0 2 
2 2 0 ' 2 0 0 

0 

0 

NOi DEC YEAR 

24 24 

0.9 I • I 15.0 

7.5 5.3 8.4 

3 1.930.2 

6 5 

4 4 

3 II 

5 6 

0 3 

0 

4 0 

2 

4 

0 0 

0 

0 

0 

1, 

' 

' 

! 

j 

~ 

: 
f I . 
I 

' I 
I ,, 
j, 

:1 
!1 
I 
1, 
I 

' l • ,, 
: 

I 
I _, 



No. yrs of date 

Ave no. o f spe I Is 
Ave leng tt:i (days ) 

Ave t emp dur ing spe I Is 
(OF ) 

No . yr-s wl t h no spe I Is 

Oure tl on L~ngt hs (deys J 

3 

4 ' I 
5 I 

I 

I 
6 

7 

A an d 9 

10 an d II 

I I 12 and 13 

14 

15 and 16 

17 end 18 

19 an d 20 

21 

'22 - 2~ 
" 

JAN 

- 2 6 5 -

Warm Spell u ate for Wh i tehorse~., Y. l. 

fBesed on: Apr 11 1942 - C>ecember 1972) 

FEB MAf< APR NAY JUN JUL AUG SEP OCT NOV DEC 
30 30 30 3, 31 31 31 31 31 31 31 3 1 o.a 0. 8 I . 5 I • 2 I .O 0 .1 I .3 0 . 9 0. 1 I .2 0.7 t .o s •• 4.8 7.3 6.0 5.2 5.7 6.8 1.2 6.0 5.5 6.4 5.5 

33. 7 36 .2 39.S 45 .7 66. 3 75 .6 74.6 74.8 M . 7 46. I 40. I 35. I 14 13 5 6 9 12 7 8 15 5 12 10 

Frequenc y Dete 

6 ~ 9 II 9 6 13 4 4 10 3 9 7 5 8 6 1 2 3 0 6 7 5 I I 2 5 5 2 5 6 5 4 2 5 2 3 3 ., 
0 5 2 3 3 3 7 4 0 2 0 5 3 2 4 2 3 2 3 2 2 4 4 3 5 6 2 3 2 3 0 2 2 0 0 0 4 4 0 0 

0 0 0 2 0 2 
0 4 0 0 

2 0 0 
0 

0 0 
0 

YEAR 

I I. 8 

6. I 



No. yrs of da t e 

Ave no . o f spe 11 s 

Av e length (days, 

Ave temp du,.- lng 

· 266 -

Wo,.-m Spell Dote for Cercross, Y.T . 

(Based on : Januory 1907 - December 1963, 

JAN FEB MAR APR /MY JUN JUL ~UG SEP 

4'0 40 39 37 40 40 41 41 42 
o .9 I .O 1.3 1. 2 I . 2 0.6 o. 7 I .2 I . O 

6 .3 6 .3 9.7 13.8 7 .9 7.1 7.6 6.6 7.6 

OCT NOi DEC 

40 40 41 

I • I I .o I • I 

7. I 7.3 5.4 

spe 11 f oF I 33.7 35.2 3j .5 43 .o 58. 7 73.2 75.0 68.8 6 1 .2 48.6 38.3 35.4 
No. yeera wi th no spe 11 s 13 II 9 7 9 16 23 8 13 9 13 10 

Frequency Data 

Our at I on Lengths Cdoys) 

3 10 9 8 4 8 6 8 9 " 7 4 II 
4 7 7 6 5 3 4 3 8 5 6 8 10 
5 3 8 7 6 6 4. 2 3 3 6 3 8 
6 6 7 0 8 7 3 3 3 4 3 
l 4 3 4 7 f 0 4 3 3 5 2 

8 end 9 3 4 7 8 7 8 9 6 
10 and II .. 4 2 2 3 3 4 2 2 2 6 
12 and 13 2 2 3 2 2 3 3 4 4 0 

14 4 0 0 0 0 0 0 
15 end 16 0 0 3 3 2 . 2 ' 17 end 18 0 0 0 
19 and 20 0 0 3 0 0 2 0 0 0 

21 0 0 0 0 0 0 0 0 0 
22 - 25 2 0 0 2· 
26 - lO 2 2 2 0 2 
31 - 35 0 0 
36 or greater I- 4 

YEAR 

12 .3 

7 .9 

' 
I' ,I 
'i 
II 

I 

" a 
I' I 
11 
l1 

Ii 
I' 

L 
" I' 

j! 
,l 
:1 I 

Ii; 

l!I 
111 
!j' I 

ir '1 

11 
!1 

1; I I; 

l. _, 
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Werm Spel I l>ete for At I in, fi.c. 
CBased on: March 1899 - 0ecemt>er 19721 

JAN FEB MAR APR NA y JUN JUL AUG SEP OCT NCN DEC YEAR No. yrs Of dete 50 50 51 50 51 51 50 51 50 49 49 51 Ave no. of spe 11 s 1.2 I • I I .3 1.4 I. 7 1.3 I .3 1.5 1.0 I • I 1.3 1.2 15.4 Ave length &days> 7. I 7.3 13.C 16.9 9.4 7.8 6.9 1.0 9.9 7.8 8.2 8.5 9.2 Ave temp during 

spe 11 (OF ~ 32 • .3 34.3 34.3 40.5 56.0 68.2 70.6 68.0 57.4 43.7 3~.3 33.4 No. yrs with no spe 11 s 10 10 5 3 4 6 9 4 9 9 6 6 

Frequency Oete 

Duration Lengths (days I 

3 12 II 6 6 13 10 14 18 6 15 5 14 4 8 12 9 4 6 13 14 14 4 7 12 9 5 II 4 7 4 2 4 8 8 3 7 6 6 3 5 3 3 15 7 9 4 6 8 4 5 7 3 4 4 4 7 4 4 6 2 5 5 5 8 end 9 10 3 5 4 12 It 3 " 5 5 4 8 10 end I I 7 6 2 6 6 7 3 3 7 5 10 6 12 and 1.3 4 ' 5 2 3 2 4 7 3 4 
l4 0 () 2 4 4 0 2 0 3 2 

15 and 16 2 2 4 ~ ~ 0 2 2 0 
' 7 end 18 0 3 2 3 , 0 0 
19 and 20 2 0 2 0 5 0 2 2 0 0 3 21 0 0 4 2 0 0 0 2 0 
22-25 3 3 2 2 0 
26-30 0 5 2 0 2 0 
3 1-35 4 3 2 0 36 or greeter 3 IO 

2 
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~arm Spell Oete for Heines A~p& Ho. 2, b.C. 

CBesed on: January 19~ - December 1972) 

JAN FE8 #AA APR IMY JUN JUL AUG SEP OCT HIN OEC 'tlAA 

No. yrs of data 17 I 7 17 17 17 17 17 17 17 l7 17 17 

Ave no. of spe 11 s 1.2 1.4 1.5 1.6 1.2 0.9 1.9 I • I l .o 0.9 o.a I • 5 15.0 

A'lle length Cdeya) 6.8 10.9 10.3 6.8 8.2 a.a 6.6 6.2 e.2 6. I 11.3 10.3 8.3 

Ave temp dur- Ing 

spel I c°F t 29.4 35.4 39~9 47.0 6/J.7 71.6 73.9 69.6 56.2 40.2 30.6 30.5 

No. yrs with no spe t Is · 4 0 3 5 6 2 4 3 9 8 0 

Frequency Oete 

Dur et I on Leng ths (days J 

3 2 3 4 6 4 2 5 4 2 4 3 4 

4 4 4 4 9 6 I 2 0 3 

5 3 3 2 5 2 3 4 2 2 2 4 

6 3 2 0 2 4 3 4 3 0 

7 3 6 , 3 0 0 0 4 

8 end 9 2 3 2 2 2 2 3 , I 

10 end t I 0 5 0 5 3 4 0 2 0 ' 12 end 13 2 3 0 0 0 3 0 

14 0 0 0 0 0 0 0 0 0 

I~ end 16 0 0 0 0 0 0 0 

17 end 18 0 0 0 0 0 0 

19 end 20 2 0 0 0 0 

21 0 0 0 0 0 0 

22-25 0 I 

26-30 0 0 0 

31-35 0 0 0 

36 end greeter I 



I 

I 

I 
I 
I - I 
I 
I 

i· 
• 
I 
I 
1 
I 

I 

I 
I 

; 
II 

' 

:, 
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Appendix 8 

Cold Spel I Date 

Averege Extreme Daily Miniml.ffl Temperatures c°F> Based on Approximately 
Ten Years of Deily Date 

Stations JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
y I Ti I 

Snag A. 
days 1-15 -59 -47 -44 -8 13 30 36 33 22 -4 -30 -53 days 16-end -52 -42 -32 3 26 32 36 28 15 -15 -45 -58 
Ai sh i hi k A. 
days 1-15 -50 -36 -56 -8 13 30 34 33 22 3 -18 -42 days 16-end -47 -29 -29 2 22 31 34 29 18 -6 -36 -49 
Haines Junction 
deys t-15 -50 -37 -27 0 I 7 27 31 29 22 2 -21 -43 days 16-end -44 -30 -22 9 24 29 32 26 17 -10 -32 -46 
Whitehorse A. (besed on 30 years) 
days 1-15 -47 -46 -31 -7 20 31 35 33 25 8 -18 -43 days 16-end -51 -36 -23 4 25 34 36 29 19 0 -34 -46 

Cercross 
deys 1-15 
deys 16-end 

-30 -42 -20 -2 21 28 31 32 21 
-45 -41 ~,1 10 24 30 34 28 19 

18 - 2 -28 
5 -20 -36 

B ,c I 

At I in 
days 1-15 -27 -32 -24 I 24 
days 16-end -42 -r30 -16 I 7 26 

Heines Apps No. 2 
deys 1-15 -12 - 7 - 3 14 23 
days 16-end - 7 - 8 2 19 28 

-~ - --

31 35 
34 36 

32 38 
35 40 

~ ------

38 29 21 
34 27 13 

38 3 I 21 
36 27 12 

I -19 
-8 -33 

2 - 9 
-5 -12 



I 
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Cold Spel I Oete for Snag A., Y.T. 

WeHd on: August 1943 - Septemt>er 1%<>1 

JAN FEB IMS< APR 11-AY JUN JUL AUG SEP ~,f 
No. yrs of oeta 2.i 24 2.i 24 24 24 24 25 24 
Ave no. of spe I Is 0.1 0.9 o.e I .4 I .2 1.0 1.0 I. 7 1.9 
Ave length (deyst 8.5 6.2 6.0 5.9 5.6 a.o 14·. 7 13. I 8.9 
Ave temp during 

spe 11 (oft -53.1-40.7 -32.6 2.2 26.2 40.9 44.2 37.5 27.3 
No. yrs w l th no spe 11 s II 8 7 2 5 8 5 0 0 

Frequency Data 

Our et ion Lengths <dayst 

3 5 3 8 7 6 2 3 5 

4 5 5 1 4 0 4 7 
5 4 l 6 4 5 4 0 3 7 
6 3 2 3 4 3 2 4 4 

7 2 6 3 I 2 2 3 

8 and 9 5 0 2 0 3 5 5 

10 end II 0 2 3 2 0 2 3 4 

12 and 13 3 0 I I 4 4 3 
14 0 2 0 u 2 

15 end 16 I 0 0 2 6 I 

' 7 and t8 0 I 3 
19 and 20 0 3 2 0 

21 0 t 0 

22-25 0 

26- 30 t 0 0 

31-35 2 0 

36 or greater 4 

OCT 

24 

o.e 
5.2 

-4.6 

10 

7 

4 

2 

2 

2 

0 

0 

0 

I 

Nl:N DEC 

24 24 

o.e 0.1 

1., 7.8 

-30.3-55.3 

6 9 

5 

3 ' 

3 0 

5 I 

4 4 

I 2 

0 0 

0 

0 

0 

0 

tEAR 

12.9 

8.4 

'l 
' I 

1 · 

I 
I 
1 
i 
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Co ld Spe ll Date for Alshlhlk A., Y.T. 

CBesed on: June 1943 - September 19661 

JAN FEB IMfi APR /Nl, y JUN JUL AUG SEP OCT NOV DEC YEAR No. yrs of dete 24 24 24 24 25 25 25 25 25 24 24 24 Ave no. Of spe I ts o.a 1.3 0.5 '.a I • I o., 0.4 o., I .9 I • I '.o 0.9 11 .9 Ave length fdayst 6.8 6.2 6.8 5.9 6.0 12.8 21.3 22.0 8.3 7 .o 7.7 6.2 8.4 Ave temp during 

spe I I CoF J 
-45 .0-30. 1-27 .6 6.4 25.4 38.2 41.3 39.2 27.4 3.9 -21.8• 3.4 No. yr-s w i .th no spe I Is 10 7 9 2 5 16 16 10 I 4 9 9 

Frequency Date 

Durat Ion lengths (days» 

3 2 10 13 5 0 2 7 4 4 6 
I 

4 2 7 2 8 5 0 0 6 3 3 

I 

i' 
5 3 4 4 4 0 0 0 3 4 0 

I 

I 

I 
6 3 3 4 4 5 0 0 7 7 2 4 

I 
I 

0 2 2 0 0 3 3 0 I 7 

8 ·and 9 5 3 4 4 0 2 7 0 7 5 

I 

10 and 1-1 0 2 2 5 0 4 5 2 12 and 13 2 0 0 3 2 ' I . 
14 0 0 0 0 0 0 1.5 end 16 0 0 0 7 0 2 17 end 18 0 

0 2 
19 end 20 

0 
21 0 0 0 0 

22-25 
0 2 ' 

2 
)' 26 -30 : 

3 I -3~ 
0 

36 and greater 
2 4 

.I 
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No. yrs Of dete 

Ave no. Of spe I Is 
Ave length Cdayst 

Ave temp dur Ing 

spe I I (OF) 

No. yrs with no spel Is 

I 

I Duration Lengths (days) I 

3 I 
4 I 

I 
5 I' 

I 

I 6 

7 
I 
I 

I 8 and 9 

10 and II 

12 end 13 

I 
I 

14 

; 15 end 16 
' .. 

I 7 and 18 

'y and 20 

21 

22-25 

26-j() ; ,, 
' 31-35 

36 or greater 

i l 

I '. 
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Cold ~el I Date for Carcross, Y.T. 

(Based on: January 1907 - December 1963) 

JAN FEH MAR APR MAY JUN JUL AUG SEP OCT N(N DEC 
40 40 39 37 40 40 41 41 42 40 40 ,, 0.7 0.5 o.e ,.2 0.5 0.6 0.1 ,.2 1.4 1.3 1.0 o.e 7.6 4.7 6.8 · 6.' I I .3 a.2 12.2 12.3 6.8 7.4 7.6 1.0 

-36.6 -35.3-12.6 17.3 33.6 39.2 41.5 38.4 28.2 19.5 7.9 -27.8 18 25 15 10 25 25 20 13 8 8 12 16 

Frequency Deta 

4 9 9 7 3 6 4 7 10 12 10 6 5 2 3 9 2 3 " IO 3 7 2 3 7 8 0 2 6 8 4 5 .. 3 3 8 3 3 5 5 3 2 3 2 0 2 
2 6 2 5 5 4 0 3 3 2 2 6 8 3 .3 2 4 2 2 5 3 .. 10 4 3 3 3 .3 4 3 3 2 I () 0 2 0 0 0 0 0 0 0 2 2 2 2 6 0 2 2 0 0 

j 0 2 0 2 0 
0 0 0 0 0 

0 0 0 0 ' J 
0 0 0 0 
0 0 2 

0 2 

2 3 

YEAA 

10. 7 

8.' 



~o . yrs of date 
Ave no. of spe I Is 

Ave length f deys I 

Ave temp during 

spel I (°FI 

l~o . yrs with no spe I Is 

Duret Ion Length~ fdeys) 

3 

4 

5 

6 

. 1 

8 and 9 

10 end " 12 and 13 

14 

15 enc, I(.) 

I 7 IH'ld 18 

19 and 20 

21 

22-25 

26-30 

31-35 

l6 or greater 
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lold !>pelt 08te for At I in, &.c. 
fBasej on: March 189<J - Oecemt>er 1972) 

JAt. FEE$ #AA. APR /N\Y JUN JUL AUG SEP OCT NOV DEC 
50 50 51 50 51 51 50 51 50 49 ·49 51 o.a o. 7 0.6 0.9 0.5 0.3 0.4 0.1 1.6 '.6 0.9 0.6 7 .6 6. I 6.5 7.8 13.2 7.9 14.6 I 7. I 10.3 1.0 7.2 7.7 

-3, .a-25.a -14.4 27.5 34.o 39.6 44.2 42.7 35.o 24.7 2. I -17 .2 19 20 25 9 28 33 31 22 4 4 14 26 

Frequency Deta 

6 8 9 8 3 2 3 6 18 6 4 5 " 6 4 2 4 t 9 12 9 7 5 5 5 3 0 0 4 9 8 
8 3 4 5 0 8 5 2 3 2 ·3 3 I 3 3 5 9 5 4 5 3 5 4 3 6 .. 2 9 7 3 6 2 I 0 4 3 2 3 12 8 4 

3 4 ' 2 3 5 4 .. 3 
0 I 0 0 0 3 
0 0 5 I 0 0 0 5 0 0 0 0 0 0 0 5 5 2 0 0 
0 0 0 3 2 0 

0 0 0 0 0 2 0 0 2 0 0 5 0 2 
0 2 

0 2 

4 2 2 

YEAA 

9.6 

9.' 

t 
I 
I ~ 
I . 



I 
I 

i· 
I 

I 
I 
j 

I 

I 

I 1 · 

; 
ii 

' 

JAN 

No. yrs of data 17 
A"e no. of spe I ls I • I 
A\fe length <days) I I .O 
Ave temp dur Ing 
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Cold Spe1, Dote for Heines Apps No. 2, e.c 
(8 IIS'('d on: Jenuery 1956 - December 1972 t 

FEB MAR APR IMY JUN JlJL AUG SEP OCT 
17 17 '7 17 I 7 17 17 I 7 17 

I .2 I • .3 I .O o.o O. I 0. I 0.3 I .2 I • 7 
8 .9 7.2 7.5 o.o 10.0 8.0 ".4 13.9 7.4 

NOV DEC 

17 I 7 

1.2 I • 3 

6.7 7.9 

spe I I (oF ) -3.4 - I• 9 s.a 20.9 4 7 .8 48. I 35.0 27.3 5.7 -3.9 No. yrs w ~ th r,o spe I l s 4 5 6 I 7 16 16 f3 4 2 5 4 

Frequency Date 
Durot Ion Lengths (days t 

3 
5 3 0 0 2 3 4 3 4 4 3 6 4 2 0 0 0 0 6 4 3 5 4 2 5 0 0 0 2 3 2 6 3 () () 0 0 0 0 2 2 5 3 7 2 4 2 0 0 0 0 3 2 A end 9 3 2 0 0 0 3 2 10 end " 0 2 0 

2 5 2 2 12 end 13 2 0 3 2 3 
14 0 0 

0 0 0 0 15 and 16 0 0 0 0 0 0 0 0 17 and 18 0 0 0 0 2 0 0 19 end 20 0 0 0 0 2 0 21 0 0 0 0 0 0 0 22-25 2 
26 -30 

31-3~ 
0 

.36 and greet er 

Not e ; Very few ac t ual c old spells were recorded in Mey, June, Ju I y e •1d August, but low da i ly mi n im LXn temperatures often persisted from winter into end end t hr o ugh th is per iod. 

VEAR 

10.5 

8.A 
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Ap~endix 9 

N,onthly and Annuel Precipftetion Deta 

Pr ecipitation Normals 1941-1970 

The actu~I period of record used to compute the means of prec ip it ;,t ion 

ma y b e determined through the use of code nl#nbers which appear in the 

co I umn I abe I I ed "Type of Norm" I • •• 

The c ode ls as fo I I ows: 

I 30 years between I 941 and I 970 
2 25 to 2':I years between 1941 and 1970 
3 20 to 2 4 years between 1941 and 1970 
4 15 to 19 years be tween 1941 and t970 
6 less th;,n 10 year s 
f3 adjusted 

Mean Rainfal I - The official Canadian rain gauge is a smal I 

cyl inder with a cross section ar ea of ten s~uare inches. The geuge is 

placed in such a position that is is free from al I obstructions which might 

interfere with the catch of rainfall. The gauge is usuel ty located on a 

level grassy plot, and the rim of the gauge is one foot ebove the s urface of 

the ground. The rein is funnelled into an inner gauge end then meesured 

to 1/100 of an inch in a glass graduate. The tote I rainfal I ~or any month 

1s the accumuleted total of the deily rainfall amounts. To obtain the mean 

values of the total rainfall for a particular month over several years, the 

monthly t~tdls are added and evQraged. 
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Mean Snowfall - In Canada, freshly fallen snow is measured in 

inches and tenths as it lies on the ground. Observations ere made es 

representative as possible by averaging several measurements and by avoiding 

snow drifts and wind-swept bare spots. The dally totals of freshly fallen 

snow are added to give the total snowfall for any month. These monthly 

totals are then averaged ov~,- the period to give the mean monthly amount of 

snowfall. 

Mean Precipitat ion - The total precipitation for any month Is 

obtained by adding together the total rainfall end the water equ ivalent of 

the total snowfall. Since 1960 about 300 stations have been equipped with 

snow gau ges in order to obtain the actual water content, but et the other 

stations the depth o f water resulting fr!Olll melting newly fallen snow has been 

taken as one tenth of the depth of the snowfall. Therefore, mean total 

precipitation wi II not necesseri ly be equal to the total sl.fl'llletlon of the 
I l 

total r8infal I and one tenths the snowfell. 

All mean values we re plotte d on large scale maps end where short 

period normals seemed to be out of line with nearby station values were 

adjusted by comparing the means for the identical period station. Means 

adjusted in this way are a much better approximation to the standard 

period normals than unadjusted short period means, the closeness of the 

appro~imation depending upon the length of overlapping period for which date 

were available. Short period means published without adjustment have at 

.______ - -
- -- - - ~ -
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least been checked for spatial continuity by the mapping procedure and were 

c onsidered to be reasonable. Some short period values fei led fn this te5t 

end where no reesonable adjustment could be made, were discarded. 

Days with Measurable Rain, Snow or Precfpitatfon 

A day with measurable refn is one on which 1/100 of an inch or 

m~r e has f~I fen. Adey with meesureble. snow is one on which et least one 

t enth of an inch of snow falls. A day with measurable precfpitat ion fs 

one on whi ch 1/100 of en inch of water equivalent is recorded. 

Identification 

A - Airport 



~. • - - - - - ---- - 7 - ---
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Prgfplt•tfon Nw!!t•• Clncr,,ap 

Type of 
ELENE NT and STAT ION Jen Feb Mer Apr May Jun Ju I Avg Sep Oct Nov Dec Y~ar Normal YUKON TERR IT ~y 

AISHIHIK A 
Let I tude 60 ,5 N Longitude 137 29 w El•vetfon 3170 Ft ASl 

NE.AN RAINFALL C IPCHES t T T T 0.02 0.52 '·" I .89 t .52 0.62 0.05 l T 6.06 8 
NE.AN SN<W=ALL ,., ,., 4.4 3.6 ,.o 0.2 o.o T 2.2 4.8 3.e ,., 35.o 8 
NEAN TOT Al PRECIPITATION 0.53 o.« o.« 0.39 0.82 I .'6 1.89 1.52 0.8' o.53 0.38 0.33 9.57 8 GREATEST RAINFALL IN 24 HRS T T 0.02 0.26 1.02 I .O I I• 76 I .51 0.1, 0.2 T 0.02 I. 76 ' 

NO. CE YEARS OF RECCM> 23 23 23 23 23 2, 24 24 24 23 23 23 
~EATEST SNCMFAll IN 24 HRS ,.s 2.8 6.5 5.5 5.o 2.9 o.o T 6.0 6.0 2.8 3.6 6.5 ' "-~ 

" 
NO. OF YEARS OF RECOW 23 23 23 23 2l 2' 24 24 23 22 23 23 \() 

GREATEST PRECIPITATION IN 24 HRS 0.45 0.28 0.65 0.60 1.02 '.o, I. 76 '.,, 0.75 o. ,0 0.28 0.36 1-. 76 ' I NO. ~ DAYS W 1TH #EAS~ABLE RA IN 0 0 • • ' II 12 10 6 I 0 • " 3 
NO. OF DAYS W 1TH MEASl.fiA8lE SN~ 10 9 8 5 3 • 0 0 2 7 9 10 63 3 
NO. OF DAYS ~ITH M. PRECIPITATION 10 9 8 ' 7 II 12 10 8 8 9 to 101 3 

HA I t£S JllCT I <It 
Latitude 60 45 N longitude 137 35 W Elwetfan 1965 Ft ASL 

#£AN RAINFALL Clf0£St o.o, 0.02 0.02 0.01 0.'8 '.06 t .... I•°' t. 19 o.,, 0.2, 0.2, 6.29 2 
IE.AN SNCW'All e., s., ,.o 2.6 I • I o.' o.o T 0.6 7.9 9.9 10. 7 50.8 2 
IEAN Tor,_. flR£CtPITAT ION o.e, o.52 0.39 0.31 O.58 I .01 '.,, I .05 I .25 ,.,2 ,.,e I .23 11.12 2 ' GREATEST RAINFALL IN 2, ~S 0.50 O.40 o.,, O.50 o.e, '.30 I. 12 O.79 •• 28 2.,1 2.0, 2.30 2.30 2 

NO. _OF YEAAS OF IECCR> 26 25 2' 26 25 26 26 2e 2' 26 27 26 
GREATEST SMWALL IN 2A HAS 13. I II .5 ,.6 ,.o 3.2 I .4 o.o 1.2 ,.o 26.5 I I .8 9.4 26.5 2 

NO. OF YEARS OF REC<RD 26 24 25 26 26 26 26 26 25 26 26 26 ~ATEST PliECIPITATl<»f IN 24 HRS I .3 I 0.16 0.'6 o.,o t .o, '.30 I .12 0.79 1.28 a.65 2. 15 2.30 2.65 2 
HO. CE YEARS CE REC~ 26 2' 25 26 26 26 26 26 25 26 26 26 

NO. Of DAYS WITH IEA~AblE F<A IN • • • ' ' 6 9 8 8 3 I • 40 2 
NO. OF DAYS WITH MEASI.RABLE SNOW I f 5 , 

.~ 
• i • •• I 8 ,o 46 2 

NO. CE DAYS IIWITH •• FREC IPITAT I ON 
7 , ' 6 8 . 8 

8 10 86 2 



ELEI.-ENT and STATlvN Fet> Apr T yC"• of Jan Nl#Jr Mey Jun Ju I Aug Sep Oct Nov O« "fe~r ~.onr.a f 
YUK~ T(:.k~ 1 l<.J,,'Y 

SAAG A Lat It ude o2 22 N Longitude 140 2, W E IEvet ion 1925 ft .ASL 

NE.Mi ~~ INF.All Cl~~Sa T o.oo 0.01 o.o9 0.9!> 2.15 2.75 I. 74 0.90 o.eo o.o, T &.68 e NE.AN SNCMfALL 8 .3 6.9 6.2 5.0 2.6 0.2 o.o 0. I 2.2 7.1 8.3 e., !>5.J ' N'£AN TuT~L PJ,,lCIPITATICN 0.83 0.67 0.62 0.59 '.20 2. t8 2.75 I. 75 1.t2 0. 79 o.e, o.e, 14. If 8 
Gf--tATlST kAINFALl IN 2, t-f<S 0.01 T 0.12 0.90 I • I 3 2.07 2.04 '.68 0.99 o.,, 0.20 T 2.07 ) NO. ~ YEAAS Of RECad> 23 23 23 23 2, 23 23 23 2,· 2~ 23 23 G(EATtST SNOWFALL IN 2• HRS 7.8 5.4 7.6 4.5 7.3 i.e o.o •.3 7.8 9.1 ,., 8 .6 ,., 3 NO. Of YEAkS Of REC~ 23 23 23 23 2, 23 23 23 23 23 23 23 a:tEATlST f>F.ECtPITATtON IN 24 Hf<S o. 78 0.54 0. 76 o.w I .3' 2.01 2.04 I .68 0.99 0.95 o.,, 0.86 2.01 , NO. Of YEAAS Of kECCK> 23 .23 23 23 23 23 23 23 2, 23 23 21 
NO. Of OAY5 V. ITH MEASlP.ABLE RAIN • 0 • • 7 12 15 II 7 I • 0 ,, ) NO. Of DAYS WITH #EASlFABLE S~ 10 9 8 6 2 • 0 • 2 8 10 I I 6e ' ' NO. Of O~YS WITH M. f'iECIPITATION Iv 9 8 ni 7 8 12. 15 12 8 8 10 II lt8 ' 

t\) 

~ 
WHITlHCRSE A L•t i tude 60 43 N Long ltude 13S 04 W E lev•tlon 2299· ft ASL I 

NEAN ~A INFAll CltetESJ T T. T 0.02 0.,2 ,.,i ,.,1 I .4 f · o.99 0.26 0.06 0.01 ,.6(,, 2 !'£AN SN<Nl'F ALL e. I 5.9 . 6.S ,.2 I • I 0.2 o.o O. I ,., ,., 9.1 a.2 50.3 2 NEAN TOTAL ~ECIPITATION · o. 13 o.55 0.58 0.,2 o.53 1.1, .. ,. 1.,2 1.14 o.78 0.88 0.11 10.2, 2 
GFtEATEST AAINFAll IN 24 ~S 0.02 0.01 0.03 o. 15 0.49 I .19 0.83 I .2 I 0.11 0.12 0.11 0.06 I .2 I 2 NO. Of YEARS OF f<EC<M> 27 28 28 28 29 29 29 29 29 29 29 29 Gf(EATEST SN<l'IFALL IN 24 ~S ,., '•I . .10.7 5.6 ,.a 2.0 o.o ,.e e.s 4.8 5.6 ,., 10. 7 2 ~. ~ YEAAS Of kECCld> 28 28 28 29 29 29 29 29 29 29 29 29 ~ATEST MCtPITATION IN 24 ~S 0.,1 o.,, 0.41 0.56 0.49 I. 19 o.e, 1.2, 0.85 0.93 o.,s 0.43 I .2 I 2 HO. OF YEARS Of kEC~ 28 28 28 29 29 29 29 29 29 29 29 29 

NO. Of DAYS. WITH #EASlRABLE kAIN • • • I ' 9 II 10 g 3 I • 4e 2 NO. Of DAYS VI 1TH ._AS~AbLE S~<M ,, 10 8 5 2 • 0 • I 7 12 13 71 2 NO. Of DAYS WITH M. PF£CIPITATION 13 10 8 6 ' 6 9 II 10 10 9 13 13 118 2 
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Type of 

ELEMENT and STATION 
Jen Feb Mer Apr Mey Jun Ju I Aug Sep Oct Nov Dec: Year Nor-mat 8Jc IT ISH cou.we IA 

ATLIH 
let I tude 59 14 N long f t"de IJ3 ,, W El•vati on 2300 Ft ASL MEAN DA I l Y TEMPERATl.lE f0£G F) 

2.2 9.t 19.1 32.l o., '°• I 54.6 52.9 46.2 ,,.,_ 22., ".e , •• 7 8 

MEAN DAILY MAXIMUM TEMPERATl.fE 9.2 17.8 29.2 40.4 53. I 60.0 6'.4 62~0 54.6 41 .6 27.6 17.2 39.8 8 

-e.AN DA I LY MIN IM~ TEMPERA T ~E • .8 o., 10.2 2,.2 ,,.e 40.1 «.1 43.e 37.7 29.3 16.6 6.4 2,., 8 
EXTREME MAAIMUM TEMPEAAT~E 

45 ,, 
50 62 80 87 86 82 80 ~ '6 49 87 

NO. C'E YEARS OF AEC~O 
46 46 47 44 46 45 45 45 46 

• • « 44 

£XTREA( Ml NI._ Tl#ERA Tt.r.£ 
-54 _,, 

-39 ~ 19 25 JO 28 16 -16 -28 -'8 -58 ' 
NO. OF 'Y£AAS Of R£CCR> 

'6 '6 47 « 45 '6 45 ,_, 
46 « 43 ,, NO• OF DAYS W f TH FJ~OST 

31 21 30 27 ,, 
2 • I 5 20 29 20 218 6 I\) 

CD -
' 

._ INES APf-'S NO 2 
Letltude 39 31 N longitude 136 28 W Elevatfon 1310 Ft ASL MEAN OA I l Y TEMPERATURE COEG F) 

12.9 21.0 24.8 ,,., ,,., 52.6 '6. I ,,., 45.5 "·' 22.9 16., 1'.9 ' 
.AN DAILY MXI__. T£MPEAAJLR£ 

19.1 29., 14.o "·' 54.6 6'.6 66.5 62.7 53. I '°·' 28.2 - 21., ,,.2 ' 
M£AN DAILY MINI._ T£aif1EAATLRE 

6.7 ,2., ,,., 2,., 12.4 40., ,,.1 «.2 37.9 28.6 17.6 ".2 26.6 • EXTREME MXI,._ TE~AT~ 
49 48 ,2 66 82 go 87 86 72 56 44 40 90 4 

NO. a, YEARS OF REC~D ,, ,, ,, ,, ,, ,, 1, 15 15 ,, ,, ,, EXT~EME MINI-. TEMPERATlR 
-26 -H -16 I ,. 27 33 ]() 20 0 -11 -26 -26 4 

NO. C'6 YEAAS OF R£C<M> ,, ,, ,, ., ., ,, 
15 ,, ,, ,, ,, ., 

• •••• than 1/2 day 

Source: CMade, o_.,.,.,_,., of tfle lnvlrClllftent f_;,.iJ 



Precipitation Averages Cinches) 

Burwash A., Y.To Latftude 61 22 N Longitude 139 03 W Elevation 2628 Ft. ASL 

Besed on the period October 1966-·- October 1972 

NE.AN RAINFALL 

MEAN SNOWFALL 

NE.AN TOTAL PkECIPITATION 

GREATEST PRECIPITATION IN 24 HRS 
NO~ OF YEARS 

NO. OF DAYS WITH NEASLRABLE hAIN 

NO. OF DAYS ~ITH NEASlRABLE· SNOW 

NO. OF l·AYS WITH M. P~EC IPITATION 

• less than l/2 dey 

T trace 

Jen, 

o.oo 

8.7 

0.87 

0.48 
6 

0 

12 

12 

Feb Mar 

T o.oo 

3e3 5.8 

0.33 0.58 

0.21 0.90 
6 6 

0 0 

7 7 

7 7 

Apr May Jun 

T 0.43 I .43 

B.3 4.6 O. I 

0.83 0.89 I .44 

0.44 0.69 I .45 
6 6 6 

0 4 9 

7 3 • 
7 7 9 

Jul Aug Stjp Oct Nov Dec 

2.53 1.03 0.94 0.04 T o.oo 
o.o 0.7 2.6 6. I 8.7 5.6 

2.53 I • 10 I .20 0.65 0.87 0.56 

,.s, o.s, o. 73 0.21 0.59 0.58 
6 6 6 7 6 6 

12 9 6 I 0 0 

0 I 3 8 12 10 

12 10 9 9 12 10 

Yeer 

6.41 

49.7 
I 

t '. 38 "> 
CD 
"> 

f .5 I ' 

41 

65 

106 
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Annual Precipitation Abstract (inches) 

Kluane Lake, Y.T. Latitude 61 01 N Longitude 138 24 W Elevation 2580 Ft. A: 

Yr Mo 
Tote I Deys Tote I Days Fe I I Mo Depth 

70 05 - - -06 
- 0 07 -08 0 

0 09 T 0 o. 70 4 0.27 0 10 3.5 5 0.42 7 0.23 -I I 9.2 7 0.92 7 0.35 -12 I .O 3 o. 10 3 0.07 
71 01 I • 2 2 0. 12 2 o. 10 -02 I .3 2 0 .13 2 o.oe -03 0 .2 ' 0.02 I 0.02 -i 

04 5.5 3 0.55 3 0.26 0 

• 

I 05 T 0 0.05 I 0~05 -
I 

06 o.o 0 I • 5 I 9 0.52 0 

I 

I 07 o.o 0 0.22 4 o. I 2 0 08 o.o 0 2.20 9 I • I 3 0 Period 
I • 13 8 

T - trtice 
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Pr ~ ipitetlnn Normals for Yekutet, Aleska 

Source: United States Nevel Weather Service 11970) 

NE.AN MONTHLY PREC IPITATION - INCHES 

The average of the monthly total amount of al I forms of precipitation, 
reduc ed to its liquid e ~Jivalent, observed in the specified month. 

NE AN MONTHL Y ~NOVvf AL L - INCHES 

The average of the monthly total emount of snowfall observed in the 
specified month. 

HEAN NO. DAYS ~ITH ffiEC l, PITATION GREATER THAN 0.1 INCH (SNOWFALL GHEATER 
THAN I .5 I NC HES) 

The average of the number of deys in the specif i ed month on which 
the daily amo~nt of precipitation Csnowfall) was observed to be equal to or 
greater than o. I inch ( I .5 inches). 

Nf. AN NO. DAYS v.J I TH THU~Ef<STORMS 

The average of the number of deys in the specified month on which 
the weather observer heerd thunder. 

Date Sources 

The source from which values were taken cen be determined from tHe 
co I unn I abe I I ed "NO. 00S." 

(I> If the number in that column is posit Ive, the dete fort het 
line were computer-sl.lllTlarlzed, end the nunber given Is the number of 
observations used in the sLrTmarization. 

(2) If the number is negative and of three digits or less, the 
data were hend-copied or estimated as Indicated in the followtng source 
I i st. 

29 Stetistical Estimete 113 Cllmettc Slfflllery of the united 
States 

Supplement for 1951 through 1960 

l 
. ! 

t 

I 
I 
I 
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Yekutet, Afeaera let itude 59 30 N longitude 139 40 W Elevation (ft.) 37 

P\Ji NO. 
Per.,..ter Oescrlptlon Jan Feb ,,,.,. Apr May Jun Ju I Aug Sf!P Oct Nov Dec Ann fyrs) ClJS MEAN PkEC IP flN) t0.55 1.a, e.21 6.71 7.30 ,.,, 7.98 t0.82 15.90 19. I 2 1.5.5' 12.82 127.3 19 -113 MEAN SNCMIFAll (tNI 3).8 3 I .9 )9.4 12.6 o.e o.o. o.o o.o o.o 3.6 ,a., ., .9 t82.4 I 7 -113 MEAN NO OYS PRCP • (R GTR 0.1 IN 15.5 I '.6 8.9 1.1 8. I 7.3 10 • .5 14.2 18.7 20.6 18.5 20.e 162.4 19 - 29 AIEAN NO DYS SNfl • <R GTR I., IN . 8.6 6.2 10.0 1.1 o.o o.o o.o o.o o.o o.o ,., .5.5 33.5 3 937 

. . 

MEAN NO DYS TST~ o.o o.o o.o o.o o.o o.o o.o 0.2 0.2 0.3 o., o.o o.8 8 2483 

' "> a, ~ - Pw lOd of Record 
\JI 

' 
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Appendix 10 

Drought and Precipitation Excess 
Source: McKay and Chaine (1971) 

Probability (Percent) that Specified Precipitation Amounts or Less Will Fall During the Periods Indicated at 
Whitehorse A., Y. T., 1942-1967, for the Season Beginning April 15 

Accumulated 
Precipitation Duration Length in Days 

(inches) 3 4 6 8 11 15 20 30 40 50 60 BO 100 130 160 200 250 300 
13.00 
12.00 100 
11.00 100 92 
10.00 100 92 88 
9.00 

-~ 96 88 64 
8.00 100 96 73 52 

92 11 58 32 7.00 
100 88 62 35 24 6.00 

100 88 58 46 19 0 5.00 
100 96 69 46 31 0 I 

4.50 96 92 62 42 12 I\: 
ex 4.00 96 81 54 19 12 0 

3.50 85 77 38 15 0 I 
3.00 100 85 62 19 4 2.50 96 85 38 4 0 2.00 92 65 15 4 1.80 92 62 15 4 1.60 100 88 38 8 4 1.40 100 96 77 12 8 0 1.20 100 96 88 69 12 4 1.00 100 96 92 77 50 12 0 .90 96 92 85 69 38 8 .80 96 85 77 65 31 8 .70 100 100 100 92 73 62 58 27 8 .60 100 96 96 92 88 69 54 42 19 4 .50 100 96 92 92 92 81 62 50 27 12 0 .40 100 96 92 92 88 85 69 54 42 23 12 
.30 96 92 88 88 85 81 65 50 35 15 8 .25 96 92 88 88 81 69 62 46 31 12 8 .20 92 92 77 77 69 65 58 38 31 8 4 .10 88 88 77 69 65 62 54 27 19 0 0 .05 88 81 62 54 46 38 27 12 8 
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Appenoix II 

Wind 

Wind Normals 

Source: Cenade, Department of Tr ~nsport (1968ct 

Def in i t ions 

Wind 1s the horizontal movement of the air. Wind speed end direction 

are gr eatly affected by proximity to the ground and the presence of obstacles 

such as hi I Is, buildings, end trees. For meteorologicel purposes the 

recommended height for the measurement of surfece winds fs 33 feet (10 metres) 

above the ground, In each of the tables however, the actual height of the 

anemaneter end brief notes on the exposure ere given. 

The wind direction Is the direction from which the wvlnd Is blowing 

end f s given es e·· true rather then magnetic direction. 

Gusts ere repfd bried increases in wind speed, while the absence of 

any appreciable a,r motion Is called calm. 

The Tables - The principal tables give for each stet; on the average direction 
frequency for each month and the year together with the meen speed for 

direct ion and directi ons l>ased on the period 1955 to 
each for a I I together 

i96b 
is then 0.5 per cent 

inclusive. Where the percentage f requ~nc y less 

but not zero this is inaicated by ~n ~ster isk. At airweys stations the winds 

surrrnarized ar e one minute avt · r i1., l1·: ~ fdken on the hour with directions to 
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At thP t,>,J t , f ~ach table ere giv1Jn the maximU'TI obsQrVP-d hourly 

speed with its direction and, where such observr,tfons h8ve been made, the 

maximt.m observed gust speed, based In eech case on the entire period of 

record at the stat ion. The maxima may be either hourly runs or one minute 

av~rages, depending on the observing procedure in use et the time of 

observation. 

In addition the maximum gust corresponding to the observed meximtm 

hourly speed has been computed from the formute 

G • 5. 8 + I • 29 V 

wher·e G is the canput ed max imlln gust speed end V Is the observed me>< imum 

hourly speed, both in miles per hour. 

- - - - - - - - ----
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A i sh i h i k CA ) , Y. T • 

Heiynt of Anemometer 37 feet CII metres) 

Period 1955-66 

JAN FEB MAR APR /MY JUN JUL 

PERCENTAGE FREQUENCY 

N 10 14 14 7 6 8 8 
·N~ 8 9 6 3 4 4 4 
~ 9 10 9 5 5 5 5 
ENE . I I I I I I I 
E I I 2 2 2 2 2 
ESE • • • • • I I 
SE 2 2 3 4 5 6 5 
SSE 3 4 5 8 13 12 9 s 13 14 16 24 27 23 23 
SSW 7 6 6 10 10 10 9 
SW 8 9 9 IJ 10 I I I I 
WSW 2 I 2 2 2 2 2 
w 2 2 2 2 3 3 4 
WHtl • I I I I I I 
NN 2 2 4 3 3 3 
N~ I 2 2 2 2 2 3 
Calm 33 21 20 13 6 6 g 

~GE WIN) SPEED IN Ml LES PER HOLfi 

N 5.2 6.2 . 7.0 6.8 7.4 7.3 1.2 
NtE 5.3 6.5 6.8 5.9 s.o 7. I 6.8 
t£ 4.8 4.9 5.8 6.2 6.8 5.9 5.7 
ENE 6.3 3.4 4. I 5. I 5.9 5. I 4.5 
E 3.2 3.7 4.0 4.4 4.6 5.2 4.2 
ESE 4.3 4.9 4.9 4.4 5.7 5.2 4.3 
SE 7.9 6.2 7.6 7.7 9.6 8.2 7.3 
SSE 9.9 10.0 10.6 I I • I 12. I 10.8 10.3 s 6.2 7.4 8. I a.a 10.3 9. I a.o 
SSW 6.0 7.8 0.1 8.7 10.6 9.0 9.0 
SW 4.5 5.6 5.3 6.2 6.9 6.4 6.2 
WSW 3.5 4.2 4.3 6.2 6.8 5.6 4.8 w 2.9 3.3 3.6 4. I 5.5 5.3 4.7 
Wt-NI 3.3 5.2 4.p 6.0 7. I 6.8 6. I 
NW 4.2 8.3 6.0 8.4 8.2 6.8 7.7 
NNW 5.7 9.6 8.2 7.6 8.6 8.6 7.9 

A I I D I t ec t I on s 3 • 7 5~2 5.6 6.8 8.7 7.5 7. I · 

Mexfmum Observed Hourly Speed 50S 
Maximum Observed Gust Speed - -
Probable Maximum Gust for Me~iml.ffl Hourly Speed 70 

• 

AUG SEP 

7 I t 
4 6 
5 7 
I I 
2· 2 
I • 
7 4 
8 7 

22 19 
8 8 

I I 9 
4 3 
4 4 
I I 
3 3 
2 3 

10 12 

6.5 ~.9 
6.7 6.3 
5 .1 5.0 
4.3 4.4 
4.4 3.6 
4.7 4.6 
8.3 0.0 

10.6 12.5 
9.5 1e.3 
a.a a.a 
5.7 6.1 
4.5 4.4 
4.4 3.8 
5.1 5.o 
6.2 . 5.2 
a.o 6.5 
6.8 6.6 

OCT NOV DEC YEAR 

14 12 I I 10 
10 13 8 7 
I I 12 9 8 
2 3 2 I 
I I I I 
I • • • 
3 2 2 4 
5 4 2 7 

14 II I I 18 
7 5 6 8 
9 7 9 10 
3 2 2 2 
4 4 3 3 
I I I I 
2 I 2 2 
2 I 2 2 

I I 20 29 16 

5.6 4.8 5.3 6.3 
5.6 6. I 5.3 6.4 
4.6 4.6 4.8 5.4 
4.9 5.7 8.2 5.2 
4.2 4.4 4.0 4.2 
5.2 4.6 4.9 4.8 
9.3 8.9 1.0 A.O 

14.7 13.5 10.2 I I .4 
I I. 9 0.9 e.2 8.9 
I I • 7 I I • 7 a.a 9. I 
0.0 6.6 5.4 6. I 
6.4 6.0 4.8 5. I 
4.6 3.8 3.8 4.2 
4.2 3.7 2.8 4.9 
5. I 3.4 6.5 6.3 
5.5 5.3 -6.B 7.4 
1.0 5.4 4.4 6.2 

S tation Information: ~irport is located 31/2 miles north of ~ishfhik Leke. The 
field ls in a breed mountain vaf ley oriented general _ly north-south. 

- -



Haines Junction, Y.T. 

Period 1959-66 Height of Anemometer 33 feet (10 metres) 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR PERCENTAGE FREQUENCY 

N 16 15 15 16 17 18 21 20 19 16 14 15 17 NE 19 20 15 12 10 10 7 8 12 16 22 24 15 E 14 9 8 7 5 5 4 6 11 12 13 15 9 -SE 3 4 4 5 4 4 2 3 5 5 4 4 4 s 1 1 1 2 3 3 2 4 4 4 2 l 2 SW 5 7 7 9 10 10 9 9 8 7 4 3 7 w 6 12 17 21 · 24 26 32 24 17 10 8 5 17 NW 9 14 23 21 21 20 19 19 15 17 11 11 17 Calm 27 18 10 7 6 4 4 7 9 13 22 22 12 
AVERAGE WIND SPEED IN MILES PER HOUR 

' f\.: 
N 3.6 3.1 3.1 3.4 3.4 3.3 3.4 3.3 3.6 3.7 3.3 3.7 3.4 ~ NE 2.6 3.3 3.6 3.9 4.1 3.8 4.6 3.4 3.1 3.9 3.0 3.3 3.6 I E 2.4 2.2 2.3 2.8 2.7 3.4 3.2 2.1 2.1 2.2 2.2 2.6 2.5 SE 2.5 4.3 4.2 5.8 5.0 5.4 4.3 3.-3 2.8 3.5 3.1 3.) 4.0 . s 1.3 1.7 2.5 3.7 3.6 3.3 2.7 2.4 2.5 2.0 1.8 1.8 2.4 SW 3.0 4.2 2.8 5.0 6.7 6.1 4.6 3.8 3.8 4.1 4.1 3.6 4.3 w 2.1 2.2 2.2 5.7 7.9 7.3 7.0 6.0 4.6 3.1 1.9 2.0 4.3 NW 7.2 7.2 7.6 7.2 7.5 6.7 6.-7 6.5 5.4 6.3 6.9 7.9 6.9 All Directions 

2.4 3.1 3.7 4.7 5.6 5.3 5.2 4.3 3.4 3.4 2.6 2.9 3.9 
Maximum Observed Hourly Speed 36 SW 
Probable Maximum Gust for Maximum Hourly Speed 52 

Station Information: 
Located at Whitehorse Experimental Farm in Shakwak Valley with northwest-southeast configuration. 

Surrounding country mountainous peaks to 8200 feet within 6 miles of station. 
Combi n~d valley effects gives preponderance of west-northwest winds at this sta t i on _ 

- -· - · . .,.. ___ ,_ .... .... _. -
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Snag (A) , y. T. 

t'. c· ight of /\nem011,:-ter 33 fcE>t (IQ metrest 

•·, ., i od 19 1) ':J ·• ,1 , 

JAN FEB MAR APfi MAY JUN JUL AUG SEP OCT NOV DEC YEAR 
PEf<CENTAGE FREyU£NC Y 

N 2 2 2 4 5 6 6 5 4 2 I I 3 NNE • I I I i 2 2 2 I I • • I NE 2 2 3 3 4 3 3 4 3 3 2 2 3 ENE 2 3 2 2 2 2 2 2 3 2 I 2 2 E 7 8 9 10 9 7 6 10 I I 9 7 5 8 ESE 3 3 4 3 4 3 2 3 5 4 3 2 3 SE 2 3 2 3 5 4 3 3 4 4 3 2 3 SSE I I I 2 3 2 2 I I I 2 I I s 2 3 2 3 5 5 4 4 3 4 5 2 4 SSW I ' I 2 3 3 3 2 I 2 2 I 2 SW 4 5 9 7 8 9 9 8 7 6 6 6 7 WSW 2 3 4 4 3 5 4 4 3 3 3 3 3 w 4 5 7 9 8 9 10 9 8 9 7 5 8 WNW 2 6 9 10 9 7 8 7 7 10 6 5 7 NW 3 8 I t 12 I I 12 12 9 12 12 7 5 10 N~ ' 2 3 3 5 5 4 3 4 3 2 I 3 
Celm 62 44 30 22 15 16 20 24 23 25 43 ~7 32 

AVEKAGE WIND SPEED IN MILES PER HO~ 

N 2.6 3.0 3 • . I 4.4 5.4 5.6 5.0 4.5 4.0 3.2 3. I 2.8 3.9 NNE 2.5 3. I 2.9 4.4 5.9 5.5 4.0 4.5 3.8 3.3 2.9 2.6 3.8 NE 3.3 3.0 3.4 4.4 5.2 5. I 4.7 4.3 , 3.7 3.6 3.' 2.8 3.9 ENE 3.3 3. ' 4.5 5.6 5.4 6.8 5.3 5.2 4.8 4.3 4.2 3.0 4.6 
E 3.8 3.7 4.7 5.8 6.2 5.7 5.2 5.0 5.2 4.7 4.0 3.3 4.8 ESE 2.9 3.8 4.5 5.7 6.4 6.7 5.4 5.3 5.5 4.5 4.2 3.4 4.9 SE 2.8 3.2 3.8 4.6 6.0 6.3 4.5 4.7 4.8 3.8 3.5 3.0 4.3 SSE 3. I 3.0 4.9 4.7 6.8 6.9 5.3 5.5 4.5 3.9 3.3 2.6 4.5 s 3 • I 3.4 4.3 4.8 5.5 5.3 4.6 4.6 3.9 3.5 2. 7 3.0 4.1 SSW 3.0 4.8 4.3 4.7 5. I 4.8 4.7 4.3 5.9 4.0 2.1 2.6 4.2 SW 2.6 2.8 3.2 3.9 ,.3 4.3 3.9 3.7 3.3 2.9 2.9 2.6 3.4 WSW 2.8 2.8 3.2 4.0 4.5 4.3 4.2 3.8 4.' 2.9 3.0 2.1 3.5 w 4.0 3.9 4.4 5.3 5.6 s.o 4.7 4.9 4.7 4.t 3.6 4 • I 4.5 WNW 6.8 7.2 8.9 9.4 8.3 7.5 7. I 7.2 6.9 7.3 6.2 7.6 7.5 Nw :>.8 6.8 7. I 7.7 1.2 7.1 6.5 b.2 6.6 6.5 6.0 5.2 6.6 NNV- 4.2 5.0 5.4 6.4 6.5 o.7 6.1 5.5 5.7 6. I 5.3 3.8 5.6 A I I Direct Ions I .4 2.4 3.6 4.6 5.2 4.9 4.2 3.9 4.0 3.6 2.3 1.6 3.5 

Maximum Observed Hourly Speed 42 WNW 
/./\ax imum Observed Gust Speed -
Prooable Maximum Gust for Maximum Hourly Speed 60 

~~ ta t ; on lnformetfon: Airport is foceted . the breed, f I at north-south valley ,n 
of t ~) e Wh I t e R i ve r • In the irrmedlete vicintiy of the station the country Is , o : I i no and the ~urr oundi r;g r:ountry is mount8inous. " 

-- - ~ -- -
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Whitehorse CA), Y.T. 

Height of Anemometer 47 feet C 14 metres> 

Periua 19~5-66 

JAN FEB MAf< APk MAY JUN JUL AUG SEF- OCT NOV DEC Y[Aft 

Pt:.f1CC.Nl AGE FREQUEM:Y 

N 4 4 4 5 3 5 6 5 5 4 5 7 5 
NNE • • • • ' I I I • • • • • 
I'£ • • • I I 2 2 I • • • • 
ENE • • • • • • • • • • • • • 
E I I I 2 2 2 I 

., I • I I 
ESE I I 2 3 4 5 5 4 3 2 I I 3 
SE 17 21 19 26 30 30 31 31 29 29 20 21 25 
SSE 20 20 17 16 17 16 14 18 20 22 19 I 7 18 
s 8 · 7 9 10 9 8 8 9 I I 12 14 I I 10 
SSW • I I 3 5 3 3 2 2 2 I • 2 
SW I 3 7 6 5 5 5 4 2 2 3 
WSW • • 2 2 I 2 I I I I I • I 
w I 2 4 3 3 3 3 2 3 3 3 2 3 
WNW 3 3 3 2 I I I I I I 3 2 2 
NW 23 20 19 10 7 7 7 8 8 10 15 18 13 
NNW 8 9 0 5 4 3 4 3 3 4 7 9 5 
Ce Im 13 10 ,o 6 6 7 7 8 8 7 9 10 8 

AVE.RA.GE WI ND SPE.ED IN Ml LES P~f< HU~ 

N 4.7 6.3 1.1 8.9 6.6 6.8 7. I 6.7 6.7 s.5 e.o 5.4 1.0 
NNE. 5.3 5.4 5. I 7.7 7.0 6.4 7.5 6.0 6.8 6.0 4.7 4. I 6.0 
NE 2.8 3.1 3.6 4.4 4.8 5.0 4.6 3.9 4.1 5.0 3.2 2.5 3.9 
ENE 6.4 3.8 5.6 6.5 7.6 7. I 4.6 4.9 3.0 1.0 5.0 6.0 5.6 
E 3.0 4.2 7.3 6.0 6.2 6.1 6.0 5.4 4.6 5.5 3.6 3. I 5.1 
ESE 7.3 I I .2 13.3 12.0 12.3 11 .5 12.2 12.0 12.6 14.3 10.9 8.7 I I • 5 
SE I I • 3 12.7 12.a 12. I 1.r.4 10.0 I I • I: . I I .2 I I .9 14., 13.6 14.0 12.3 
SSE 15.9 15.0 14.0 12.0 12.6 11 .o 10.6 11.6 12.4 14. I 15.3 15.5 13.3 
s 12.5 12.0 10.a 9.0 9.8 7.8 7.5 8. I 9.1 10.9 13. I 14.6 10.5 
SSW 9.2 10. 7 9.6 10. i I ~ • 7 10.9 10.3 9.5 9.8 I I .o 10.0 10.3 10.3 
SW 5.7 5.5 6.9 7.8 9.5 7.6 7.6 7.2 6.4 6.2 6. I 4.2 6.7 
WSW 6.4 6.0 1.0 8.2 8.6 1.1 6.9 6.6 6.8 5.9 5.3 4.0 6.6 
w 4.5 4.7 5.4 =>.5 6.4 6.2 5.8 5.3 4.8 4.3· 4.9 4.2 5.2 
WNW 7.9 7.7 6.8 8. I 8.5 7.8 7.2 7.3 6.7 1.0 6.7 7.3 7.4 
NW 7.1 7.5 9.1 9.2 8.2 6.9 1.0 6.9 6.5 7.9 8. I 7.5 7.7 
NNW 7.3 9.8 10.8 10.0 9.2 8.3 8.5 8.1 8.8 9.8 9.6 9.7 9.2 

A I I Direct Ions 9.0 9.8 9.8 9.6 9.9 8.7 a.1 8.9 9.3 I I .o 10.4 10.3 9.6 

Maximum Observed Hourly Speed 50 W 
Maximum Observed Gust Speed 66 
Probable Maximum Gust for Maximum Hourly Speed 70 

Statton Information: Airport ts located on the west side of a north-south mountain 
va I I ey and is about 200 to 300 feet above the river. - There are ridges 1500-2000 
feet above the airport on both sides of the velley. 

I 
• I 

I 
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Meen Month I y ~; nd Speed Percentage Frequency, Whitehorse 1~,, Y ,T. 

N NNE NE E·NE E ESE SE SSE s SSW Sw V,S1/, V.' WN1N t,Ni NNVv January calm= 141 

1-12 mph 4 • • • I I 10 5 4 * I • I 3 21 6 
13-24 mph • 0 0 0 .. • 7 I I 3 • • • • • 3 
~ 25 mph • 0 0 0 0 0 I 2 • • • • • • • • AQr i I ca Im = 61> 

1-12 mph 3 • I • I 2 14 8 7 2 5 2 j 2 8 3 
13-24 mph I • • • • 2 13 6 2 I I • • • 3 2 I 

~ ~ 25 mph • 0 0 0 0 • I • • • • • 0 • • • \0 
VI J lLJ..l c &'I m = 71 

' 1..-12 mph 5 I 2 • 2 3 19 7 8 2 3 I 2 ' 6 3 
13-24 mph I • • 0 • 3 13 4 I ' I • • • ·I I 
~ 25 mph 0 0 0 0 0 • • • • 0 • 0 0 0 0 0 
October ca Im = n 
1-12 mph 2 • I • I I 10 8 7 I 2 I 3 I 8 2 
13-24 mph I • • 0 • I I 14 4 I • • • • 2 • 
~ 25 mph • 0 0 0 0 • I I • • • 0 0 0 • 0 

• less than 0.5 per cent 

Source: Ceneda, Department of Transport C 1967) 
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Annual Wind Abstract 

burwesh A., Y.T. Latitude 61 22 N Longitude 139 03 W Elevation 2628 ft. 
CBOI mJ ASL 

YR MO Pf<EVAILING MEAN SPEED IMX RECOODED HRLY HIGHEST Gus· 
Dlf<ECTION SPEED AN) DIRECTI ON (MPH) 

(MPH) 

71 01 VINW 4.5 26 SE 40 
02 ES[ 6.5 25 SE 36 
03 WNW 5.5 30 SE 45 
04 SE I I .4 39 SE 65 
05 ESE 15.o 40 SE 64 
06 ESE 10.4 34 SE. 82 
07 ESE 8.6 28 SE 42 
08 5£ 8.1 28 SE 48 
09 SE 8.9 44 SE 68 
10 10. I 38 - 65 
I I WNW 5.2 30 SE 53 
12 WNW 5.3 32 SE 48 

Annual 8.3 44 SE 82 

72 01 WNW 3.4 26 SE 42 
02 WNW 4.8 28 NW 44 
03 WNW 5.7 22 t-Nr 44 
04 ESE 7.t 34 SSE 68 
05 ESE 8.9 32 ESE 54 
06 ESE a.a 30 ESE 45 
07 ESE 6.2 25 WNW 40 
08 SE 9.3 30 ESE 46 
09 WNW 8.4 ·28 ESE 43 
10 WNW 7.6 30 SSE 56 
I I WNW 5.4 33 ESE -
12 WNW 4.6 · 25 ESE -Annuel 6.7 34 SSE 

Period 7.5 SE 82 
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v, in<LJ~ormal~ for Yakut,1t, Al1t5ke 

Source ·: United Stetes Navel Weether Service (1970> 

Glossery 

PERCENT FREQUENCY SlJcFACE \~ IN() SPEED G.EATEk THAN It:: KNOTS IGkEATER THAN 
2 7 KNOTS J 

The fr e quency, expressed as a per cent of the total number of 
hourly weather observations considered, during the specified month, in which 
the surface wind speed was observed to be greater than 16 knots 127 knotsl. 

Dete Source 

The source from 
which values were teken can be determrned from 

the co I Linn I ab e I I e d " NO. 00 S • " A po s i t ; v e n umber imp I ; es t ha t the de t e for 

that line were canputer-sum,erized, end the number given 1s the nl.lnber of 

observations used in the Slll'marizetion. 



Yakutat, Ataske Letitude 59 30 N Longitude 139 40 W Elevetion Cft.) 37 

Peremeter Description Jen Feb Mer Apr Mey Jun Ju I Aus Sep Oct Nov Dec Ann 

P FREQ WNO SPD 
z: 00 GTR 11 KTS (20 mph) t4.8 10.1 I I •. 3 6. 7 4.3 2.7 2.1 4.3 5.4 I 1.9 11.3 12.~ 8.2 
P FkEQ WN:> SPO 
• ~ GTR 28 KTS (32 mph) 3.2 I. 5 1.5 0.9 0.6 0. I 0. I 0.2 I .0 1.8 2. I 2 .2 I .3 

POO = Period of Record 

p~ 
(yrs) 

8 

8 

NO. 
oos 

603&4 

60314 

I 
~ 

~ 
I 
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Appendix 12 

Cloud 

Cloud Normals 

Source: Canade, Depertment of Trensport Cf968e) 

The cloud normals show for each station the mean cloud amount and 

the percentage frequency of occurrence of amounts of 8 to 10 tenths, 3 to 7 

tenths and Oto 2 tenths based on observations et the four synoptic hours 

which ere 00, 06, 12 and 18 Greenwich Mean Time. As the frequency 

distribution of cloud amounts Is U-shaped the mean cloudlness value does 

not correspond to the most likely cloud amount and Is therefore better 

interpreted as the fraction of the time the sky Is more or less covered 

with cloud. The percentage frequencies of various cloud amounts give e more 

detailed picture of the occurrence of cloud at the stet Ions I lsted. Tihe 

code figures In the right hend column give Information regarding the way 

in which the norrl'a I was computed. T·he code Is as fol lows: 

3 

Normals were canputed directly from 17 to 20 yeers of 
observed date within the period 1941 to 1960 from hourly 
weather reporting stations. In most ceses the narmels ere 
based on a full 20 yeers of record. 

Normals were canputed fran 10 to 16 years of observed dete 
within the period 1941 to 1960 from hourly reporting 
stet ions. 



Cloud Normels 

Type of ~OVINCE end STATION Jen Feb M~r Apr Mey Jun J•J I Aug Seo Oct Nov Dec YetJr Normel I 

YUt<ON TERRITCJ<Y 

Alshihfk A Mean cloud 5.8 5.9 5.4 6.1 6.7 7.1 7.4 6.9 6.8 6.2 6.6 5.9 6.4 I Frequency of 8 - 10/10 50 52 44 50 55 59 62 58 59 52 58 49 54 I 3 - 7/ IO 17 17 20 24 26 27 26 24 20 20 18 22 22 I I 0 - 2/ IO 33 31 36 26 19 · 14 12 18 21 28 24 29 24 I I\) 

i Sneg A Mean cloud 5.9 6.0 5.8 6·.1 7.3 7.6 7.4 7.3 1.3 7.1 1.0 6.5 6.8 3 I Frequency of 8 - 10/10 53 52 49 52 63 66 65 63 65 63 63 56 59 3 
3 - 1110 16 17 18 21 22 24 22 21 18 16 16 18 19 3 0 - 2/ IO 31 31 33 27 15 10 13 16 17 21 21 26 22 3 

Whitehorse A Mean cloud 6e 7 6.8 6.4 6.7 1.0 7. I 7.5 ·7. I 7.2 6.9 1.7 1.2 7.0 I Frequency of 8 - _ 10, 10 59 59 55 57 59 60 64 61 63 61 69 63 61 I 
3 - 7/10 18 18 19 23 24 26 25 24 19 20 16 20 21 I 0 - 2/ IO 23 23 26 20 17 14 I I 15 18 19 15 17 18 I 
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Cloud Type Definitions 

Source: Can;,d c·), Department of the Env i ronr.ient C 197 I J 

DEFINITIONS OF CLOUDS APPROXIMATE 
HEIGHT OF CLOUD 

BASE <FEET J 

CJrrocumulus fCcJ 

Thin, white patch, sheet 
or layer of cloud without shadrng, 
cornposed of very small elements 
rn the form of grains, rfpples, 
etc., merged or separate, and more 
or less regularly arranged; most 
of the elements have an apparent 
width of less th~n one finger held 
at arm's length. 

Clrros (CIJ 

Detached clouds Jn the form 
of whfte, delicate fl laments of 
white patches or narrow bands. These 
clouds have a fibrous Chafr-lfke) 
appearance, or a sf lky sheen, or 
both. 

Clrrostratus (Cs> 

Transparent, whitish cloud vel I 
of fibrous (hafr-lfkeJ or smooth 
appearance, totally or partly 
covering the sky, and generally 
producfng halo phenomenr,. 

20,000'-40,000' 

20 000 '-40 000 ' ' , 

REMARKS 

Average height of 
base In summer 30,ooo•, 
In winter 25,ooo•. If 
very thin average hefght 
of base 35,000'. 

Bases more often near 
the lower 11ml t of 
this range - averegfng 
about 20,000' In 
winter and 25,000' In 
summer. 
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' Dl:.F IN I r IONS OF CLuU,)S APPROX I /,\A TE 

Altocumulus (Ac) 

HEIGHT OF CLOUD 
BASE (FEET) 

White or grey, ~ r both white 
and grey, patch, sheet or layer 
of cloud, generally with shad
ing, composed of laminae, round
ed masses, rol Is, etc., which 
are sometimes partly fibrous or 
dl ffuse and which m~y or may not 
be merg~d; most of the regularly 
arranged small elements usually 
have an apparent width of between 
one and three fingers held at 
arm•s length. 

6500 1-20 000' I 
A I t oc um u I us C as t e I I anus ( Ac C ) 

A I t oc um u I us w i t h cu mu I i form 
protuberanc~s, at least in some 
portion of the upper part. The 
turrets,, some of which are tal l~r 
·than they are wt de, are connected 
oy a common base and seem to be 
arranged in lines. 

I\ I to s t rat us ( As > 

Greyish or 0 luish cloud sheet ~r 
layer of striated, fibrous or 
uni form appenrance, tot a I I y or 6500 •-20 ,000' 
partly covering the sky, and having 
parts t~in enough to reveal the 
sun at least vaguely, as through 
ground glass. Altostratus does 
not show halo phenomenu. 

REMARKS 

Srfla I I e I emen ts vv f th 
llttle shading usually 
based at approximately 

· I 5 , 000 ' , I a r g er and 
darker elements 
based lower. 

When no sun or moon 
rs vlsfole the average 
height of the base Js 
8000'~ thin layers 
higher. 

I 

1 
- : I 

f I . ' 
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~)EF IN IT IONS OF Cl uu;:,5 / , 0 t'R•~ 1X I MAT~ 
Hf I GHT OF CLuu;j 

BASE (FEET> 

Nimbostratus (Ns> 

Grey cloud layer, often 
ddrk, the appearance of which 
Is r·~ndere d di ff use by more 
or less ~onttnuously fal I ing 
ratn or snow, which fn most 
cases reaches the ground. It 
ts thick enough throughout to 
blot out the sun. 

Strotocumulus (Sc) 

Near surface 
to 6500' 

Grey or whitish, or 500 1 -1200• 
both grey and whitish, patch, 
sheet or layer of cloud which 
almost alwuys has dark parts, 
composed of tessellations, 1200'-6500• 
rounded masses, r o I Is, etc., 
Which are non-fibrous (except 
for v I rga) and wt, i ch may or 
may not be merged; most of 
the regu l arly arranged small 
elements have an apparent 
w I d t h o f m, .' r e t h an t hr e e f i n g er s 
at arm's length. 

Stratus (StJ 

Gener HI ly grey cloud 
layer with a fofrty uni form 
base, whicn may give drizzle , 
tee prfsms or snow grains. 
'When rhe sun ls v i sible 
through the cloud, its out-
1 ine is c learly dlscernible. 

Str-atus fract~s fSfJ 

Near surf cce 
to 1500' 

REMARKS 

Usually the darker 
the cloud the lower 
the base. Stratus 
fractus usually forms 
In preclp1tatlon 
below Nlmbostratus and 
may or may not merge 
wlth the higher layer. 

Few rolls, large cloud 
elements. 

Nore rol Is and smaller 
cloud elements es the 
height of the base 
Increases. 

Usually based O€low 
1000'. 
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OE FIN IT I L>N~ OF CLOLOS APPR0XIMATE 
HEIGHT OF CLGUD 

BASE (FEET> 

Cu n u I u s ( Cu J 

Det 8ched clo~d~ , generally 
rl0 nse and with shar p outlines, 
devel oping vertically in the 
form of ,.- is i rig rno unds, domes or 
t owe r s , o f wh ic t1. the bulging 
upper pa rt o ft en rEsembles a cauli 
flower. Ttle sun I it parts of these 
c louds 0r e mostly brJI Ii ant white; 
their b~s 0 is r e l ~tive ly d0rk and 
n~arly h0 r ;1ontel. 

Curnu I us fr act u 5 (Cf ) 

(r ,19gc d curnulu~J 

CumulonJrnbus (Cb) 

Heavy and dense cloud, 
with considerob le vertica l 
extent, in the form of a 
mountain or huge towers. At 
least part of its upper portion fs 
usually smooth, or fibrous or 
s triat ed, and nearly always 
flattened; thfs part often 
s preads out in the shape of an 
;u1vi I or v ast p lume. 

Under the base of this cloud 
whfch fs often very dark, there 
are frequently low ragged clouds 
either merged with it or net, 
and precipitation, sometimes in 
the form of Virga. 

Usu a I I y I 500 ' t 6 
6500' but up to 
10,000' or higher 

~F lilARKS 

Highest bases occur 
fn summe r in very dry 
a ir. 

- -. - - -- -- - --~- -- - - - - ----------- ---- -
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Cl oud C-2:l@r Averages and Percentage Frequencies for Different Cloud Type§ 

for Kluane and Kaskawulsh Stations, Y,T, 

Source: Marcus (1965a) 

Cc• Ci C~- Ac As Ns Sc St Cu 
Kluane (June I - August 26, 1964) 

Averege cover 
(tenths) 3.8 2.8 4.5 3.7 5.2 7.9 3. I 5.2 2.5 

% freq. of cloud 
type 0.9 I I • 7 13.o 26.5 14.5 3.6 16.8 8.7 4.3 

Kaskewulsh (July 5 - August 20, 1964) 

Average cover 
(tenths) 2.7 I .6 4.9 4.4 6.4 6.5 4.7 7.6 I .4 

% freq. of cloud 
type 4.4 6.3 I I .8 3~. I 13.3 0.1 3.7 21.0 3.7 

• see previous pages for cloud type definitions 

lnterpretat i'on: At Kluane stat Ion, for example, cirroct.rnulus (Cc> was 

0.9 per cent of al I cloud types reported and, on average, covered 3.8 tenths 

of the sky when it occurred. 
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Appendix 13 

Bright ~unshine Normels 

Source: Yorke and Kendsll (1972) 

Normal values of daily bright sunshine for eech month and the 

year, based on the period 1941 to 1970, ere listed. 

The sunshine data are based on observetfons made with the Cempbe l l

Stokes sunshine recorder in which the sun's reys ere focused one cerd 

by meens of e glass sphere burning the cerd along the track traced out by 

the sun's i~ege. The dete thus corresponds only to the duretlon of bright 

sunshine. 

There is no simple relationship between the duretion of bright 

sunshine and the amount of rediation occurring at any stetl'on because of 

varying soler elevation angles end other factors. 

The normals for Haines J•nctlon end Whitehorse A. were computed 

from 10 to 29 years of record within the period 1941 to 1970. 

NUNBER OF HOURS WITH BRIGHT SUNSHlNE 

1941-1970 

JAN Ft:.t:j /M~ APR MAY JUN JUL AUG SEP OCT NOV LJ E-..C Y~ l,k 

Heines Junction 

Wh I tehorse A 

21 

42 

YUKON TERRIT~Y 

75 161 210 272 271 260 224 144 

81 160 230 . 267 271 250 225 134 

24 

96 48 

2 

21 

1754 

1825 
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Appendix 14 

Fog and V.fsfbllltx 

Meen Monthly and Annual Days with Fog 

Source: Herrrnerick (1971) 

Fog ts e suspension of very smell weter droplets in the air, 

reducing vislbi lity et the earth's surface. Ice fog Is e suspension of 

minute ice crystals in the eir, reducing vislbllity et the earth's surface. 

In this sunmery e dey with fog is one on which the fog reduced the vlslbllity 

to less then 5/8 of a mile et anytime during the 24 hour period. 

The table on the next pege shows mean monthly end annual n\lllber 

of days w I th fog and ice fog based on the nlll1ber of yeers of record 

available during the period 1941-1970. 



Mean Monthly and Annual Days with Fo~ 

Stet I ~n Years Jen Feb Mer Apr May Jun Jul Aug Sep 0c t Nov Dec I , nn ua I 
YUKON 

Alshihik A. 23 2.8 0.8 0.4 0.4 0.4 0.7 0.4 0.9 I. 6 I • 7 3.3 3.6 17 .o Sneg A. 23 2.3 '.6 '.2 0.5 0.6 0.6 .. I .0 · 2.0 3.8 6.5 3.8 2.6 26.5 ~ Wh I tehorse A. 30 3.8 1.2 0.2 0.3 0.2 0.6 0.3 . I .5 I .a I • 9 2. I 3.7 17.6 I 



1 · 
( 
I 
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fug Uofa fo1 Whitehor~e ,,,, .LI.a. 

Hour 
( YST) 

00 
01 

0? 
0~ 
04 
0 5 
06 
07 
OH 
09 
10 
II ,, 
13 
14 
15 
lo 
17 

18 
19 
?O 
? I 
2? 
?3 

Tote I 

PerC4tAteyf" 

-

~,ouree: Can<tda, L>ep.,r tment of Transport ( 1967) 

Number llf Hourly ubservcJtlons with Fog CVlslbl I ity ~6 ml les> In a Ten-Year 

Per1od, fq57-1966 

Jan F'eb Mar Apr Mey June Jul Aug Sep Oct Nov Dec Year 

n:~ .3 
? I (, 16 ?6 83 ;·4 , 

I .3 I ' 18 24 79 ?4 3 , 
5 2 8 13 ,4 82 ?5 3 2 2 ' 6 14 21 77 30 1· 

I ? 5 7 9 16 22 97 
:) 

;,q 6 ? 2 -~ 7 6 16 22 100 ~o 5 2 , 
tl II 6 16 ,., I05 3/ 6 , 

' 7 7 8 14 30 108 38 8 2 ' 4 4 7 17 29 110 35 6 4 I 4 I , 16 28 10 I .35 4 
I 3 14 ,. 82 30 2 
/ 8 20 63 24 I 

X> I 6 17 48 

?O I 2 18 41 
19 I 16 39 
18 2 19 42 
19 2 ,2 44 
;,.3 4 19 44 
X) 8 ?5 59 
;,o 10 23 55 

I 9 ,,. 54 27 2 
2 15 23 64 20 3 
I 17 ,. 68 20 3 
2 17 26 70 

605 70 16 7 2 14 4 5fi 45 76 271 549 1715 
a., I .O 0 .;, O. I • O.] O. I o.n 0.6 I .o ,.a 7.4 ,.o 

• less than 0.05 per c~nt 
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Source: Un i ted Stetes Naval Weather Service (1970) 

Glossary 

NE.AN NO. DAYS W 1TH AN CY:C~RENCE OF VISIBILITY LESS THAN 0.5 MILE 

The everage of the nl#Tlber of days in the specified month on which there was 
at least one observation of visibility less than 0.5 mfle. 

PERCENT FREQUENCY CEILING LESS THAN 5,000 FEET OR Vl~IBILITY LESS THAN 5 MI LES 

The frequency, expressed as a p~rcent of the total nLniber of hourly weather 
observetlons considered, durfng the specified month, in which the cei I I ng 
was observed to be less than 5,000 feet and/or the visibility wes observed 
to be less than 5 miles. 

PERCENT FREQUE~Y CEILING LESS THAN t,500 FEET CLESSTHAN 300 FEET)~ 
VIS 181 L ITY LESS THAN 3 Ml LES CLESS THAN I Ml LE) 

The frequency, expressed as a percent of all the hourly weather observations 
considered, in a specif t ed. three-hour I y period dur I n9 the day for a 
specified month in which cei ting wes observed to be less than 1,500 feet 
C300 feet) and/or the visfbl I ity was observed to be less then three miles 
(one mtle). 

NEAN NO. DAYS WITH CEILING ijREATER THAN 1,000 FEET (GREATER THAN 2,500 FEET• 
GREATER THAN 6,000 FEET, ETC.) At{) VISl91LITY GREATER THAN 3 MILES 

The average of the nl.lTlber of deys when, at a specified hour during the day 
In the specified month, the celling was observed to be equel to or greater 
then 1,000 feet (2,560 feet, 6,000 feet, etc., end the vislbllity was 
observed to be equal to or greeter then three miles. 

/If.AN NO. DAYS WITH CEILING GREATER THAN 2,000 FEET ANO VISIBILITY GREATER 
THAN 3 MILES ANO SURFACE Wlt-0 LESS THAN 10 KNOTS 

The average of the nl.fflber of deys when, at a specified hour during the day 
in the specified month, the ceiling was observed to be equal to or greater 
then 2,000 feet, the vislbi I ity was observe9 to be equel to or greater then 
,nree miles, and the surface wind speed less · then ten knots. 

ME.AN NO. DAYS WITH SURFACE ~1~0 ~EATEk THAN 16 KNOTS AN) NO PRECIPITATION 

The average of the number of deys when, et e specified hour during the dey 
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in the specified month, the surface wind speed was observed to be greeter 
then 16 knots, end there was no precipitation. 

NE.AN NO. DAYS WITH SURFACE Wit() 4-10 KNOTS ANO TEMPERATLfiE 33-89 DEG. F. AN) 
NO PRECIPITATION 

The average of the number of days when, et a specified hour during the day 
in the specified month, the surface wind speed was equal to or greeter than 
fo·ur knots, but not grea·ter than ten knots, the temperature was equal to 
or greater than 33 deg. F. bu i not greeter then 89 deg. F. and there was 
no precipitation. 

flf.AN NO. DAYS WITH SKY COVER LESS THAN 0.3 A~ VISIBILITY GREATER THAN 3 MILES 

The average of the number of days when, at a specified hour during the day 
in the specified month, the portion of the sky covered with clouds w-s 
observed to be less than 0.3 and the visibility wes observed to be equal to 
or greater then three mlles. 

Dote Source 

The source from which values were taken con be determined from 

the column label led "NO. 00S." A positive number imp I ies that the data for 

that line were canputer - slfflllarized, and the nlfflber given is the number 

of observations used in the s"1Yl'larizetlon. 



Yakutat, Alaska Latitude 39 30 N Longitude t39 40 W Elevation (Ft.) 37 
PvR NO. 

Parameter Description Jan Feb Mar Apr Nay Jun Ju I Aug Sep Oct Nov Dec Ann fyrs> OBS 

MEAN NO DYS W/OCUR VSBY LES 1/2 Mt 5.7 4.9 7. I 2.0 3.0 4.9 2.4 5.9 4.6 I .O I • 4 3.8 46.7 8 253 P FREQ LES 5000 FT A/0 LES 5 Ml 71. 7 64.8 64.0 52.3 58.2 65.2 71 .5 72.4 67.0 68 .9 63.4 69.2 65.7 8 60 73 P FREQ LES 1500 ~T A/0 LES 3 Ml 
FOR 00-02 LST 35.8 33.5 39.0 19.6 28.0 41 .3 43.8 58.2 48. 7 30.2 28.8 38.2 37. I 8 744 03-05 LST 31. I 29.5 30. I 20.2 29.0 41 .5 42.8 55.2 41 .2 28.9 24.3 34.4 34.0 8 758 06-08 LST 33.I 32.2 34.5 20. I 24.9 35.9 42.1 46. 7 34.9 29.5 23.2 36.6 32.8 8 790 09-11 LST 35.9 35.0 33.6 19.0 21.3 31.9 43.2 48.5 36.9 7' 1 .0 26.4 39.5 33.6 8 791 12-14 LST 38.4 37.1 3?..2 18.6 22.7 29.5 40.1 43.7 37.3 32.0 32.4 40.2 33.7 8 769 15-17 LST 42.2 35.5 35.7 17.3 21 .0 30.4 38.3 44.8 40.3 37.7 31 .6 43.2 34.9 8 758 18-20 LST 41.3 35.4 35.5 18.9 24.9 32.0 36. I 42.8 41 .3 36.9 30.3 39.5 34.6 8 757 21-23 LST 38.5 33.7 39.2 21. 2 26.2 35.7 38. I 53.4 49.8 31.6 30.6 38.7 36.4 8 744 P FREQ LES 300 FT A/0 LES I Ml 

FOR 00-02 LST 3.~ 6.9 6.5 2.4 4.5 10.0 4.8 9.3 12.0 1.7 0.5 4.5 5.6 8 744 03-05 LST ?.6 5.4 5.4 2.6 6.0 12.7 7.8 14.4 10.2 1.4 1.3 2.5 6.0 8 758 06-08 LST 5.2 8.6 10.3 3.5 3.1 5.6 4.6 12.6 I I. 7 2.2 1.9 4.6 6.2 8 790 09-11 LST a.I 11 .3 9.7 1.9 1.3 3.2 3.8 9.1 7.9 3.1 2.9 9.5 6.0 8 791 12-14 LST 10.2 9.3 9.2 I • I I.a 2.6 3.1 7.5 9.2 2.8 2.6 10.9 5.9 8 769 15-17 LST I I .2 9.9 9.4 1.3 1.2 1.9 2.2 1.0 8. I 4.2 2".2 8.6 5.€ 8 758 18-20 LST 6.9 11 .o 10.2 2.9 2.6 3.5 2.8 8.4 9.9 2.9 0.0 4.1 5.5 .... 
757 0 

21-23 LST 4.8 8.4 7.1 2.9 2.3 7.7 5.7 10.5 10.0 1.6 1.3 5.5 5.7 8 744 

POR ~ Period of Record 
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Yts ku ta t , Ales ka Letitude 59 30 N Long itude 139 40 W E l evett on (Ft.> 37 r 
I 

NE.AN NUNB ER OF DAYS I 

j 

I 
P~. p . ' 

' ' .J • 

Parfrneter Description Jan Feb Mar Apr May Jun Jul Aug Sep Oct r-«,v Dec Ann ( Yr~ i ~as 

CIG = GTR 1000 FT AND 15 LST 22.3 20.5 23.8 28.0 27.8 25.3 24.6 20.6 21.7 24.0 24.1 21.9 284.6 8 ~5 38 
VSBY = GTR 3 Ml 21 LST 23.3 21.9 23.4 26.3 26.6 23.8 24.3 19.6 20.6 26.l 25.8 24.0 285.7 8 : 535 

03 LST 25.5 23.3 23.8 26.6 25.7 21.2 23.0 19.4 21.1 27.5 26.6 24.7 288.4 '3 ; ,s .. 7 
09 LST 23.4 21.1 23.4 25.8 27.4 24.3 22.1 20.1 21.7 26.5 25.3 23.0 284.I 8 2645 

CIG =GTR 2000 FT AND VSBY =GTR 1s csr 12.0 12.6 13.3 15.a 15.I 11.o lo.4 lo., 13.o 12.0 13.o 12.1 151.3 73- -; 538 
3 Ml W/SFC WNO LES to KfS 21 LST 11 .6 13.8 15.1 19.2 20.6 15.9 16.8 13.1 14.6 13.6 14.4 13.0 181.7 8 2535 

03 LST 12.a 13.7 15.3 19.I 19.0 14.5 13.9 12.6 14.4 14.8 14.9 13.5 178.5 8 .2 647 
09 LST 13.0 14 • I 14 • 4 I 8 • 9 I 8 • 5 13 • 4 13 • 5 I 3 • 7 I 5. 7 I 5 • I I 5 • 8 I 3 • 3 I 79 • 4 8 2645 
15 LST ·- ··-- · -SFC WN~ = GTR 17 KTS AND 2.9 2.1 2.3 2.0 0.5 1.0 1.3 0.4 0.9 1.5 2.3 2.1 19.3 8 1991 

NO PREC(P. 21 LST 2.9 1.3 1.2 0.3 0.3 0.2 0.2 0.2 o.o 0.8 2.0 1.4 10 .8 8 IQ91 
03 LST 2.7 1.5 2.5 0.3 0.6 o.o o.o o.o 0.2 2.3 I .4 2.5 14.0 8 2055 
09 LST 2.3 1.7 2.1 1.2 o.6 0.9 o.3 0.2 o.5 I ,. ~ 1.9 2.9 16.5 8 2099 

SFC WND 4-10 KTS ANO TMP 33-89 °15 [Sf 5.3 a. I 11.4 11 .a 22.s 19.8 21.0 21 .6 la.a 1a.o , , .9 5. 6 181 •. o - -8 1991 
DEG F AND NO PRECIP. 21 LST 5.3 5.7 5.1 9.3 14., 19.5 15.8 13.3 12.5 15.0 7.4 6.3 129.6 8 1991 - I 

03 LST 4.6 5.2 3.8 5.6 6.5 10.4 8.7 7.9 10.1 10.7 6.6 6.6 86.7 8 2054 
09 LST 6.6 4.8 4.5 a.1 16.4 10.2 15.3 13.3 14.2 15.7 7.4 5.9 131.0 8 2096 

SKY COVER LES 3/10 AND 15 LST 2.0 5.6 3.3 6.3 2.1 4.0 3.0 4.5 1.0 2.0 3.0 o.s 37.9 3 942 
VSBY = GTR 3 Ml 21 LST 2.7 1.2 4.7 7.0 4.3 2.3 3.3 4.5 4.0 3.5 5.0 2.0 50.5 3 942 

03 LST 4.3 6.2 5.6 8.6 3.7 3.0 2.7 4.0 5.5 3.6 6.5 3.0 56. 7 3 941 
09 LST 2.0 3.6 4.0 4.7 4.3 2.3 3.0 2.0 1.0 1.6 4.0 o.s 33.C 3 941 

CIG = GTR 2500 FT AND •15 LST 12.a 14.8 15.3 19.5 18.6 15.3 13.3 12.8 14.0 13 . 2 14.6 13.9 178.I 8 2538 
VSBY s GTR 3 Ml 21 LST 12.1 14 • I I 5. I I 8 • 7 19 • 0 I 5 • 2 I 5. 6 I 2. 8 I 3 • 8 13 • 8 15 • 7 I 3 • 7 I 79 • 6 8 J535 

03 LST 14.3 14.0 15.0 18.8 18.I 13.2 13.0 II.I 14.3 14.7 17.7 14.3 178.5 8 2647 
09 LST 14.4 14. I 1s. 7 20.0 ae.e 14.3 13.4 11.e 15.a 14.3 16.3 14. I 183.o 8 2645 

CI G • GTR 6000 FT AND · 15 LST a·.o 9.7 10.7 13.3 12.7 12.3 8.6 9.5 10.3 a.9 9.6 9.3 122.9 8 2538 
VSBY = GTR 3 Ml 21 LST 7.3 9.6 11.1 13.1 13.9 10.5 9.3 9.5 10.0 9.2 11.6 9.1 124.2 8 2535 

03 LST 9.5 10.4 I0.3 12.6 11.2 e.o 6.5 7.3 9.6 9.9 11.7 8.6 115.6 8 2641 
09 LST a.a 9.2 11.6 13.9 12.7 I0.5 a. I 7.7 10.1 9.4 10.6 9.0 121.6 8 2645 -CIG = GTR 10000 FT ANO 15 LST 6.4 8.6 9.3 10.9 11.0 10.2 6.8 7.8 7.8 7.2 7.6 6.9 100.5 8 2538 

VSBY = GTR 3 Ml 21 LST 6.9 8.8 9 . 7 10.3 11.4 8.5 6.0 e.o 7.4 7.4 9.6 7.e 101.e 8 2535 
03 LST 1.a 9.2 e.e 11.3 9.7 5.4 4.0 6.0 7.7 8.1 10.6 1.0 95.6 8 2647 
09 LST 6.1 7. I 9 .8 I I .5 10. I a.o 5.4 6.0 8.4 1.0 a.4 7-.3 95.7 8 2645 

POR = Period of Record 
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Appendix 15 

Hunidlty Normals 

Source: Canade, Department of Transport (1968b) 

f.he hllniGIJty data included in this pub I icetion are a sumnar y of 

observations teken during the decade 1957 to 1966 inclusive. 

DEFINITIONS 

There are several ways in which the atmospheric moisture mey be 

specified. Some of the more important ere defined below. 

Mixing retio, usuelly denoted by r, is defined as the ratio of 

the mess of water vapour, m, to the mass of dry air, m, with which lt is 
V a 

essocfated. 

r m 
V 

m 
a 

Vapour Pressure - The water vapour present in the elr, I Ike the 

other atmospheric gases, exerts a pressure which is part of the total pressure 

exerted by the air. If an enclosed space is rn8intained et a constant 

temperature in contact withe plane surface of pure water the vapour pressure 

eventually reaches en equilibrium verue whlch Is characteristic of that 

temperature. This is the saturation vapour pressure for the given temperature. 

It increases es the temperature rises. 0 At temperatures below 32 F saturat ion 

vapour pressure can also be defined with respect to an ice surface, this 

value being lower then that with respect to water, except at 32°F where t ~y 
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are the same . 

Dew Point Temperature - given a semple of air with a certain vapour 

pressure e, a temperature can be found at which this vapour pressure would 

be the saturated value. (In this, and subsequent references saturation with 

respect to llquld water Is mean~ unless stated otherwise). This temperature 

Is the dew point. 

Relative Humidity - Is defined as the percentage which the vapour 

pressure e Is of the saturation vapour pressure at the given temperature, 

u -- 100 e/ew 

where U Is the usual symbol for relatlve humidity and saturation Is with 

respect to water even at temperatures below 32°F. Since the saturation vapour 

pressure changes with the temperature, the relative humidity varies with the 

temperature, even though the amount of water vapour present rem~lns unchanged. 

Wet Bulb Temperature - If a ft Im of water Is maintained on the bulb 

of a thermometer, and the surrounding air Is not saturated, water wt II evaporate 

from the bulb, coolfng ft because of the loss of the latent heat of vaporization. 

If the process is continued unt1 I equl llbrlum Is reached the thermometer 

reads a temperature which is the same for a given air temperature and moisture 

content, assuming the air Is moving past the bulb at a speed of about 8 mf les 

an hour or more, and sufficient moisture Is suppl led to the bulb. This 

equlllbrlum temperature fs the wet bulb temper~ture. 
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THl Ob~E MVATJONS 

Th~ humid i ty observations s urrrnarlz~d -here are taken from readi ngs 

o f dr y and we t bulb thermometers housed t n a s t andard t hermometer s creen 

at a he Jgh t o f about fou r feet. At most s t at ions the t her mome ters are 

ven t I lated by means of an e lectrical ly driven fan for a few mi nutes be fore 

each r eadi ng. Dew po fnt , vnd relative humid i ty ar e c alcul a t ed by means 

o f psych rometri c t ab les. 

Dry bu lb tempera tures can be read with an a lcoho l thermome ter to 

very low t emperat ures bu t the wet bulb thermometer t s a mercury thermometer 

0 whi ch becomes Inoperat i ve below -35 F. Wet bulb t emperatures are t hus 

not avaf I ab le at these low temperatures. The deletion of thes e lower 

temperatures seriously biases the S8mpllng 8t many p laces fn Canada' s north 

Tn win ter so that reliable wet bulb temperature averages cannot be ca lcu la t ed. 

An estimate of the average moisture content at these low temperat ur es may be 

obtained by assuming that there is about 80 percent of t he amoun t r equired 

for sa t uration with respect to an tee surface at the mean dr y bulb temperature. 

THE TABLES 

There Is a three part table for each station. The f i rst part gives 

mean values of the dry bulb and dew point temperatures and rela ti ve humidi t y 

at e~ch of the four synoptic hours for each month and the year. The second 

part of the table gives mean values of the dry bulb, wet bulb and dew po i nt 

temperatures, mixing ratio In grains per· pound of dry air and relative 

humidity averaged over the four observations to give dally mean values. The 

last part gives average values of the highest dew point each month (each 

an average of 10 values> and the highest dew point recorded during the 10 

Year period, along with the other humidity elements observed at the t ime. 



Humidity Norm~Js 

A I SH I H I K, Y • T • 

MEAN VALUES AT HO~S SHOV-:N 

JAN FE. b 
21 YST 

N~F< AP~ MAY 

Dry Bulb Temperature (oF > -8 2 8 26 39 
Dew Point Temperature (oF) - 2 2 17 27 
Relative Humidity ,~ ) Bl 76 68 61 

03 YST 
Dry Bulb Temperature (oF J -10 -I I 17 30 
Dew Point Temper~ture (OF) -5 -5 12 24 
Relative Hlfflidlty <I ) 82 

09 YST 
77 79 79 

Dry Bulb Temperature (OF) -11 -I 5 26 41 
Dew Point Temperature (OF) -6 -I 16 27 
Relative Hunidlty (% , 79 76 65 58 

15 YST 
Dry Bulb Temper~ture (OF) ..... 

I I 20 3~ 47 -.: 
(OF) Dew Point Te,nperature 5 10 21 27 

Relative Ht.rnidity '" ) 
75 66 57 45 

MEAN VALUES (Mean of four synoptic obseryations> 

Dry Bulb Temperatur.e CoF) -8 3 8 26 39 
Dew Point Temperature CoF J -2 . " 17 26 . L 
Wet Bulb Temperature CoF J 3 8 23 34 
Mf xlng Rat lo Cgr/lb> 5 . 7 14 22 
Relative H1.midity 

DEW POINT EXTREft£S 

Mean of Highest Dew 
Point each month 

,~ . 19 75 68 59 

30 29 30 JJ ~ 

Highest Dew Point Recorded 
Corresponoins Dry Bulb Temperature 
r,..._ ___ -----~ -' -

JUN 

51 
38 
60 

40 
35 
82 

51 
38 
60 

58 
38 
48 

50 
37 
44 
36 
61 

49 

CoFJ 
c°F I 

0 

JUL 

53 
42 
66 

43 
39 
85 

53 
42 
67 

60 
42 
51 

52 
41 
46 
42 
o5 

52 

58 
59 

AUG 

50 
41 
72 

42 
38 
86 

51 
42 
72 

59 
43 
56 

50 
41 
45 
42 
70 

52 

SEP OCT NOV ~El 

42 24 6 --6 
34 17 I 
74 73 81 

36 22 4 -8 
32 17 . 0 
86 81 82 

43 24 4 -7 
35 19 -I 
74 81 80 

5~- 33 I I 03 
"" 36 23 6 -

55 66 78 
Vt 

I 

43 26 6 -0 
34 19 2 
39 24 6 
32 16 7 
71 75 82 

48 31} 31 27 
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SNAG, Y .T. 

NtAN VAL CES AT HOU~S SHOtlN 

JAN FEB MAR APR ,\V,.. y JUN 
21YST 

(oF) Dry Bulb Temperature -18 -5 9 31 46 57 
Dew Point Temperature <°Fr -23 -8 2 19 30 43 
Relative Humidity (%) 79 84 74 61 53 59 

03 YST 
Dry Bulb Temperature (OF) -21 -JO -3 20 33 43 
Dew Point Temperature c°F) -25 -14 -7 15 28 39 
Relative Humidity ( s, 80 83 82 82 81 87 

09 YST 
Dry Bulb Temperature (OF) -21 -10 2 28 45 56 
Dew Point Temperature (OF) -26 -14 -3 18 30 41 
Relatfve Humidity ($) 77 83 81 66 56 57 

15 YST 
Dry Bulb Temperature (OF) -13 5 19 39 52 63 
Dew Pofnt Temperature c°F) -17 0 9 21 29 40 
Relatlve Humidity ,~, 83 79 65 49 41 4 2 

NE.AN VALUES (Mean of four synoptic observa t ions) 

Dry Bulb Temperature (OF) - 18 -5 7 29 44 55 
Dew Point Temperatu r e c°F) -23 -9 0 18 29 41 
Wet Bulb Temperature (°F> 

• 
- 18 - 5 6 26 3 7 48 

M f X f ng Rat f 0 (gr/ l b> 2 3 6 15 25 40 
Re I at Ive Hum i d It y CS ) 79 8 2 74 62 55 60 

DEW POINT EXTREMES 

Nean of Highest Dew 13 22 30 38 44 53 
Point each month 

Highest Dew Point Recorded (OF} 
Correspond i ng Dry Bu lb Temperature (°F) 
Corresponding Wet du l b Temper ature t°F ) 
Corr espondi ng Mi xing Ratio (gr/lb) 

< <>F • <>.,,-

JUL 

58 
49 
71 

47 
44 
89 

57 
47 
69 

66 
46 
49 

57 
47 
51 
51 
69 

58 

63 
71 
6 6 
92 

.59 

AUG SEP 

52 40 
46 35 
79 83 

43 34 
41 32 
94 93 

5 2 39 
45 35 
76 84 

63 51 
45 36 
52 55 

53 4 1 
44 35 
48 38 
45 32 
73 79 

56 48 

OCT NOV JEC 

21 - 3 - la 
18 -6 - 22 
89 87 8 1 

17 -4 - 19 
15 -8 -2.3 
90 83 82 

19 -5 - 19 I 

16 - 9 - 23 
V, -

89 83 a 2 °' 
I 

30 3 -15 
23 0 - 19 
76 86 80 

22 - 2 -1 8 
18 -6 - 22 
21 - 2 - 18 
15 4 2 
86 83 80 

38 23 10 



WHITEHORSE, Y.T. 

MEhN VALUES AT H0U~S SHOWN 

JAN FEB 1-t\Af-<- Afr< /MY JUN JUL AUG SEP OCT Nuv tJi:C 
21 YST 

Dry Bulb Tempercture (OF) -I 10 17 35 45 . 53 59 .54 45 32 ,~ 5 
Dew Point Tempereture (OF) -6 5 10 21 27 37 42 4 2 35 25 10 I 
Relative Ht.midlty ( ~ , 79 78 ' 72 61 50 53 53 63 67 75 82 8L 

03 YST 
Dry Bulb Temperetur~ C°F) -2 7 I I 26 34 44 49 47 ~t 30 14 4 
Dew Point Temperature (OF) -7 3 6 19 27 36 41 40 35 24 10 I 
Relative Hlll'lidity (S J 80 82 79 74 75 72 74 77 80 77 83 85 

09 YST 
Dry Bulb Te~pereture c°F I -4 7 13 32 45 55 58 54 45 31. 13 4 
Dew Point Tempereture (oF) -8 2 6 21 27 37 43 42 36 25 9 0 
fielative Hllllidlty ,~ ) 80 81 74 62 49 51 58 64 71 78 BL 83 

15 YST r 
Dry Bulb Tempereture CoF) I 15 25 . 40 52 62 66 63 53 37 17 6 VI 
Dew Point Tempereture (°FI -4 8 13 20 25 35 41 40 35 26 12 2 ...., 
Relative Htnidity Cl ) 78 72 60 44 35 36 40 43 50 63 79 82 I 

ME.A~ VALUES (Mean of four synoptic observbtions) 

Dry Bulb Temperature (OF, -2 JO 17 33 44 54 58 55 46 33 15 5 
Dew Point Temperature (of, -6 5 9 20 27 36 42 41 35. 25 10 I 
Wet Bu I b Tempereture. (OF) -2 10 15 28 37 45 49 47 41 30 14 5 
Mixing Ratio Cgr / I b > 4 8 9 16 23 34 43 41 33 21 10 6 
Relative HlMYlidlty (% ) 80 81 71 59 51 51 55 60 65 73 81 83 

uE~ POINT EXTRENE.S 

Mean of Highest Dew 30 30 , 31 34 42 50 54 52 47 40 33 31 
Point each month 

Highest Dew Point Recorced (OF) 57 
0 69 Corresponding Dry Bulb Temperature CF) 
0 

6
1

1 Corresponding Wet Bulb Temperattre CF) 
Corresponding Mlxins Retio Cgr/tb, 76 

....... 
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Humi ~ ity Norma ls for Y8k utet, Aleske 

Source: Un i ted Stetes Nevel Wee t her Serv ice ( 1970) 

Glossary 

MEAN DEW PO INT TEMPERA TURE- ~:G. F. 

11he average of e ll hourly dew po int tempera tures observe d in t he 
spec i f i e d mon th • 

Mt.AN k~ LATIVE HUMIU ITY-PERCENT 

The average of al I hour l y relati ve hum id i t y va l ues observed in e 
spec ifi ed month. 

De~e Source 

The source from which values were teken cen be determined fr om 

the col umn lebefled "NO. 00S." A positive number implies thet the dete 

for t hat I ine were computer-sl.fmlar ized, end the nunber g iven Is t he number 

of observa t i ons used in the summarization. 

Yakutat, Al aske Let it ude 59 30 N Longitude 139 40 W EI evet ion (ft.) 37 
p~ NO. 

Par ame ter Description Jan Feb Mer Apr Mey Jun Ju I Aug Sep Oct Nov Dec Anl'l CYrs> 00S 

MEAN DEW PT TMP (F > 26 26 27 32 40 46 50 50 46 39 30 26 37 8 60276 

NE.AN REL HUM (PCT ) 89 88 86 85 83 85 87 89 89 90 88 89 87 8 60217 

P~ - Period of Record 
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Append.Ix I 6 

Evaporat I on 

Source: Robertson (1964) 

Thfs is a report on records of monthly evaporation from a free 

water surface c,t Research • ranch stat Ions · fo.r each year that records have 

been taken, up to 1960. 

MONTHLY EVAPORATION IN INCHES FROM A FREE WATER SURFACE 

HAINES JUNCTION, Y.T. 

Year May Jun Ju I Aug Sep 

1946 3.50 5.00 3.94 2.94 1 .ea 1947 4.06 5.25 4.93 .S. 3 I I .44 1948 1.94 5.25 3.94 2.01 I • 6:> 1949 2.69 3.62 3.56 ,.56 1 .as 1950 3.19 4.94 3.06 3.06 I.~ J 
1951 3.31 4.44 4.06 3.81 I .94 195, 4.?5 4.31 4.56 3.00 I • 31 JQ53 3.38 4.06 2.91 ;>.83 I .16 fQ54 2.61 4.20 3.24 2.47 , • 76 
1955 3.05 4.93 3.40 2.85 I • 12 

1956 4.34 6.65 3.86 2.28 o.48 1957 4.55- 3.60 3.39 3.23 I .69 1958 4. 13 5.32 5.34 ' 3.26 O.53 1959 3.33 4.38 5.29 2.32 I .68 1960 3.88 4.42 4.04 3.09 I .32 

Avera9e 3.55 4.70 3.97 2.92 1.45 


