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"EXPERIENCES WITH ARCTIC FLYING 'lEATHER " 

Thi s talk to you tonight is not tochni cal. It 1s 
an a ccount of arctic and polar f lying wea ther as I have exp~rlenced it. 
Firat, I must po i nt out that I am a navigator and not a meteor ol ogi st , 
and the onl y training I have had in meteorology has baen in conjunction 
with navigation oourses . But I have mai ntained an intere st i n met eoro­
logy to the extent t hat i t has become nlmost a hobby . 

I was first introducod to high lett tude vI6ather when 
pl:'.rticipatlng on l ong r n.nge resenrch f lights in B- 29 a ircra ft. Since 
those flight s , which continued for about three yaRr s , I hnve flown in 
the Arctic i n many types of a ir crHft of varying ra.nge nnd oper ating 
ceiling, and with often limited navigat l ~nal aids . It i s ~ opi nion 
that an efficient navigator must have a working knowledge of meteor ol ogy~ 
and ~intain R day to day i nterest i n it. He will find this particular­
ly valuable when flying out of r emote basDs , mAnY mi l es from a for ecas t 
office. 

GENERAL CHARACTERI STICS OF J.RCTIC '!EATHF.R THROUGHOUT THE YEAR. 

Spr ing, particulRrly the mon th of April, prov i des the 
beet flying weather i n the pol Rr region s of this continent . At this 
time the centre of the arctic anti-cyclono is north of Alaskn , with the 
arcti c front lying across Alaskn , veer ing southeas t al ong the Mackenzie 
Valley , and then eas t i n the gener E'.l dir octi on of Gr eat Slave Lake. I n 
th i s Ihigh l flying condi ti ons are good , v i sib ili ty i s general ly unlimit­
ed except for a small amount of haze in ' the cElntrEl or on the wos t s ide. 
No rthwes terly winds prevail over the Beaufor t Soa and the Arctic Ocean 
and temper a t ur es ar e well below zero . Of t en whon flying over the Arctic 
Ocean near the Alaskan CORst , cirrue ~nd ~lt o- strotus can be seen to tho 
south and west, indicating over-runni ng by wnr m air. Northbound flights , 
originat i ng i n Alaska , and a l ong the nor t hwest stagi ng r out e will fro­
quently pass through the arc t i c fr ont . Once beyond t hi s, CAVU conditions 
generally prevai l except for patches of low stratus and haze . Farther t o 
tbe east, flying condi tions ar e sometimes poor , o1j,ing to low pressure 
sy stems that move i nto Baf f i n }lay . Whon a ' cold 1::-'\11 ' , circular i n shape , 
moves i nt o the top of Baffin ~ay , extensive cl oud prevails over most oj 
Ellesmere Island , Axel Heiberg and as fRr west as Bathurst and Ellef 
Ringnes . This condi ti on may last for one or two weeks, as it di d for 
example throughout the latter part of April l ast year. When a 'low ' moves 
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from north of Iceland into the pole.r regions, cirrus and cirrostratus 
i s generally encountered north of Ellesmere Island and extends over the 
Pole. 

In SummGT , the arctic anti-cyclone has moved a little 
farther east, but is very "'I eak . The arct i c front has coved northwar d 
and 1s generally located over the Arctic Ocean , Bef'.ufort Sea and the 
Ar chi pelago, I t is however poor l y d efined . Pressure gr adi ents a r e weak 
over the enti r e arctic and the winds vpsiable and less strong . Ol oud 
is extensive and str atus is frequent over the polar pack and the archi­
pel ago . Cirrus ana cirrostratus cloud is of ton found over the a r ctic 
whenever tongues of \>1(I.rm air penetrate into the north . Al to-stratus may 
be encountered at any t i me and stratoOurnulu6 forms over the snow- f r ee 
isl ands . especially those surrounded by i ce . Sovere i cing condi t i ons 
ar e common . and are important in fli ght planning , ftS the f reezing level 
i s little more than a fsw thousand feet above the surface . 

In the f a ll , the ~nticyclono is stil l weak and it s 
centr e begins to move towards the Siberian cans t. Storms are more f r e­
quent along the arctic front , and wind volocities increase , f r equent l y 
bri nging extensive cloud conditions , often to considernble altitudes . 
Thi s season provides the worst flyi~g wea ther of the yeex, both i nfl i ght 
and at t ermi nals wher e the snow- covered terrain and sur r ounding water 
combine t o produce fog and l ow ceilings. 

By January the centre of the arct i c anti-cycl one 1s 
at approximately SON l65E . A Buccession of storms nove E'.long the arcti c 
fr ont , causing high winds nnd snow. With the exception of these stor m 
peri ods, t he fly i ng wef,'.thor in the western arctic is good. To the east , 
however , when warm moist ni r fr an the Atlnntic naves into high l atitudes , 
ext ensive cloud forms over the eas tern part of the archipel ago and the 
pol ar ,reg i on . As a result flying condi t i ons in the Ba.ffi n Island, Devon , 
Gr 'eenl:and coa stal areas and tho region north and east of Greenl and ar e 
of t en poor. 

WIND VELOCITI ES . 

The pr evailing wind at fli ~ht altitudes over the 
w'est ern part of the North American £I.rctic :>;nd polar rogi ons is general ly 
f r om the west and north and occas i onally from the southwest when the 
arct i c front lies north of the nainlnnd . I n the eastern Canadi an ar ctic 
wi nds are gener ally from the nor th and northwest and occasi onally eRst 
whi le the nor thwestern sect i on of the Archipelago and the Arctic Ocean 
to the no r th often have winds fran tho nor th and northeast . 
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Throughout the winter with very few exceptions, all 
winds I have experienced have been from the west, northwest or north . 
On two occasions a southwest wind was observ ed at 10 ,000 feet and . n 
one flight over the northern pA.rt of the a rchlpelngo a northeast wind 
was measured, Between 6,000 and 12,000 feet tho wind speed ranged from 
18 to 55 kts , On one flight at 22,000 feet a 66 kt. wind was recorded. 
The strongest wind encountered was in February I and had a speed of llS 
kts. blowing from the NNE -at 12,000 feet about 40 miles off the north 
coast of ~orden Island . At tho time light to moderate turbulence was en­
countered and a layer of cloud extended up to flight level . Wind velo­
cities measured at half hour intervals on either side of this wind were 
not greater than 45 kts. This except i onally strong wind has lUe,ny of the 
characteristios of a jet stream and may be due to simi lar ca~ees . At 
the ~ime there WaS an extensive l ow over tho eastern part of the archi­
pelago and as far as I can judge from the available dRta, the arct io 
front was probably fairly far north. Wo may have here an indic~ti on of 
a jet stream associat ed with the arctic front and the absence of pr ovious 
evidence of this phenomenon may be simply due to the meagre upper air 
records in high latitude~ . 

During spring the wind is from the west , northwest 
and north over the Beaufort Sea nnd the western section of the archipel­
ago, while f arther east and north . northeast and e ..... st winds are frequent ­
ly encount ered between 8 1 000 and 12,000 feet . ~'I.t 20,000 feet west and 
northwest winds were always predominant over the Arctic Ocean, Beaufort 
Sea and the most western i slands , but over Axel Heiberg and as far wes t 
as Mel ville I sland east and northeast winds were noted . I n the lower 
al titudes wind speeds were seldom over 35 kts. whil e between 12,000 and 
20,000 feet they genera.lly r anged between 25 and 45 kts. 

I n summor the prevai Ung wind is westerly but wi th 
more southwes t winds enc01mtered thnn Rt any other tilDe of the yel:\r. 
North of about 750 however thoy generally veer to the west and northwest . 
~he wind speeds , with the odd except ion, are far less in summer than at 
any other time of tbe year. The highest recorded was a southwest wind 
of 50 kts . bu t at all altitudes betwoen 6 ~d 20 ,000 fe et wind speeds 
Are generally between 10 and 25 kts. On one flight over the archipelago 
at 20,000 feet , an eas t wind of 40-46 kts , prov~11ed frem the Beaufort 
Sea to the west coast of Gr eenland . 

During fall, mP.J},Y south and oast winds are measured i n 
the southern sections of the archipelago. Over the northern part of the 
Beaufort Sea and i n higher l at itudes they are generally westerly. Wind 
speeds are much greater thrul in sUJm!!(lr and between 9 ,000 and 20 ,000 feet 
they usually range from 20 to 55 kts . 
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FOG 

Fogs oocur in the north ~t any time of the year, al­
though in general they a rc more common in summer Rnd eE'.rly fall. 

Coastal fog is common in the arctic. During summer , 
the snow-fr ee islands are "' ..... rmed by tho sun and W8rm air from them causee 
fog when it moves over the cold sea. This is pRrticularly noticeable i n 
such ice·bound areas as Borden. MAckenzie Xing and Prince Patrick whero 
it lies as 1'1. band along the lee\>/B.rd s ide of the i sh.nds. In autumn thEl 
sea i a warmer than the snow-covered land Pond ,~p.rm , moist air fron the sea 
causes fog along the windward COflets. The interior of E'. large island 
such as Banks 1s generally free of fog. or in fl. high rugged area such as 
Bylot Island the peaks show nbove the fog. 

Sen fogs are comr.lOD in Davis StrAit , Baffin :BAY and 
the entrance to Hudson Strait dur ing thG s~er but, as they do not rise 
lllany feet off the "later, are not an in- flight problec, only l'.ffecting 
flying when they closo in tho tcrminp~s. The Chuckchee Sea, coas t al 
waters of northern Alaska and the Beaufort Sea RrG sioilarly affected 
though to a lesser extent . During sumner when a tongue of warM moist 
air penetrates this EI,l'ea mist, fog /Uld 101\' cloud frequentl y hang over the 
sea . 

Arctic son smoke is often observsd during winter and 
is moet common i n Lancaster Sound , Hudson Strait , f'lld over the wide lead 
that pRrellele the west coast of Hudson Bay. Saoke will noarly olwoye 
be preoent where there are open l eads in the polar pack • . l'/hen open water 
areas are large and the temperature well below zero smoke rises to 2 -
3000 feet and lies in a \llell defined belt down wind from the water. 

Under i nversions , which are co~~on i n tho arct ic 
throughout t he year, radi at i on fogs forn reAdily. Tho vnlleys of the 
Mackenzie and the Yukon are particularly notod for this type of fog which 
is r:Jost prevalent during the late SUJ:lJ:'ler and fnll. During March and 
April thin layers of radi~tion fog are olso soon hanging over valleys 
and hollows i n the b~ren lands and over the islands of the Arcti c archi­
pelago . This type of fog is a hindrance only if airfields ar e located in 
these valleys. 

Ioe fogs form under very low tempernturGB Rnd caIn to 
l ight wi nds. A striking exaople of thi s occurrod during a February land­
ing at Sawmill :Bay . Tho tef'!lperature W/lS - 560F with no wind . The landing 
and taxiing of the aircraft caused fog to form on tho fiold to such an 
ext ent that another a ircraft has to remain airborno for alf'!loat thirty 
oinutes before this artificially crc~te~ fog cleared enough for it to 
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land. These conditions are not common but they do occur a number of 
times each \.,.inter and temporarily affect the operation of an a irport . The 
causes and prevalence of this type of fog at various northern airfields 
are bei ng studied joi ntly by the 14eteoro!ogical Division of D.C.T . • 
National Research Council and Defenco Rose~rch Bo~rd . It i s hoped that 
this research project will throw more light on this pr oblem . 

A s i milar type of fog called lIice crystal hazel! 1s 
quite common during the winter and spring over the whol e po l ar regions, 
and appe~rs to reach its grentest density when th e temperature i s aoout 
- 2000 . This ice- fog seems to form in tho early stages of a flow of re­
latlv~ly warm air and persists for from one to two days, gradually dis­
appearing when stratus cloud forms . In the ice crY!3tf'.l haze temper atures 
are higher than those recorded on the ground at tho same t imo. Since ice 
crystal haze hns been observed up to 22,000 feet, and tho stars and some­
times the ;un are not c~eArly vis i bl e unless the ni rcrnft is within a 
few feet of the upper limit of tho haze, this type of f og can be consider­
ed e. navi gat i onel hazard, unless the l:l.i rcrRft has a ceiling enabling it 
to fly above it. 

Electronic na.vigation ~.ids such as l oran ar e adversely 
affected by th i s fog especially so if used in high speed aircraft , but 
search radar is not affected to any ext ent . I n cases of r eported failure 
of search radar under this condit i on the trouble i s usually traced to 
faulty manipulation of the oquipment. 

I n the centre of the anti-cyalone thnt lies to the 
west of the Canadian Arctic Archipelago, a very thin haze is often en­
countered but visibility is generally good . 

OLOUDS. 

Cloudi ness over the arct i c regions 1s generRlly 
greatest 1n summer and fall and loast in winter cmd spring. In areas 
under the immediate 1nfluence of circulations off l arge bodies of water, 
maximum cloudiness occurs in mid- summer , while places \</here the circula­
tion i s off the land have maximum cloud in autumn \"1 th a secondary maxi­
mum cloud in early summer . 

·I n high l/".titudvs clouds nrc usue.lly of the l ayer type 
though , during summer, cumulus 1s common over tho islands . 

Throughout the winter and spri ng clouds are often 
di ffused and no t clearl y defined . For example , in flying through a trough 
at an alt i tude o~ 15, 000 feot only lce-crystal-fog-like- cloud may be 
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encountered 60 that the out lines of the gr ound directly below reme,in 
visible . Again in fly. lng through the arctic front at R high altitude, 
visual contact with the gr ound may not be l ost . 

In winter the lack of daylight makes it difficult to 
observe the e xtent and type of cloud coverage. As a rul e I h owev er , an 
altitude of 12,000 feet will top the cloud l ayers . On one occasion off 
the north coast of the c~ntinent a thin layer of altostratus was encount­
ered at 20 ,000 f eet. Thi s cloud was due to the over-running of warm a iT 
along the southern edge of the arct ic ai r maBS ~ Fog and low stratus are 
common along the north coast in the vicinity of Her schel Island. 

During spr i ng cloud is at R minimum Over the polar 
pack and the northern islands of the archipelago and a height of 12, 000 
feet will top the cloud layers until t owards the latter part of May , 
but s ometimes over the southern islp.nds of the archipelago altostratus 
will 'oe found as high as 15 , 000 - 20 , 000 feet. As a rule this c l qud 
is thin and diff~6ed . Sometime s ground fog form ing small pRtchee of 
stra tus lies in the depressions of some of the islands . 

The cloud layer that ext ends to 12,000 feet during 
spring gradually builds up during l a t e May and June to 20,000 f ee t and in 
summer be come s very extensive and may be encountored anywhere fr~m a few 
hundred fe e t up t o 20,000 . On one flight during July cumulus and stra to­
cumulus was f ound a t 23.000 foe t over the archipelago . As a rule, how­
ever, a flight altitude of 20 , 000 feet will be above cloud level. During 
the lat ter part of July and August stratus and stratocumulus at 1 -
3000 f ee t will gener el1y be encountered over the snow-free islands while 
the surrounding open water or ice wll1 be free of cloud. 

Throughout the f all ext ensive cloud coverage prevails 
and may be fr&ctostratuB or al to stratus at 15 , 000 foet occasionally ex­
tending up to 20 ,000 feet. At thi s time of the year the islands are 
snow-covered but there are Inrgo bodies of open water. This causes ex­
tensive fog and low stratus ovsr the water areas and along the coastlines. 
Without a doubt this time of year provi des the "'JOrs t flying condi tions 
encountered in the arctic. Polar or trans- arctic flights, however, can 
be made ab ove 20,000 f eet with out encountering anything but a thin layer 
of cirrus. 

]LOWING SNOW. 

In bri efing aircrews I foel that tho significance 
.f blowing sn ow a t destination or ~t alt ernfltive landing s ites has not 
a lways been suffioiently stressed. At bri efing the forecast often 



- 1 -

indica.tes clear skies a.nd, ideal flying \.,.eather but no attempt has ap­
parently been made to consider the effect of wind velocity on finely 
gr anulated snow . After having perfect infl l ght conditi ~ns it is 
surprising to find the airfield closed in by a blanket of drift i ng snow 
which often extends upward t o two- throe hundred feet. Under t hese con­
ditions landings and take- offs arc not safe . 

On one flight of twelve hours ' durat i on in wh i ch I 
took part last year , terminal conditions according to the fo r ecas t 
appenred good at time of tnke- off . However , on f'lxrival visibility wP..S 
zero owing to blowing snow , nnd the nenrest Rlternntive airfield was 
thr ee hours awe:y . 

My person~l experience of being grounded on this 
account never l Rst ed more thRn four to five ~s . During the time the 
out l ine of the sun could be seen but everything else more than a f ew 
feet to.way was obscured . There rtre ins t ances , ho\"ever , when b l owing snow 
has ser iously r estr icted ai r E'.ctivity. A good eXAmple i s the rescue of 
the sci entific party from tho Russ i an cargo ship Ohelyuski n when that 
vesssl was held in tho iC 9 off Wrangel Island. The decision to remove 
the party was mnde February 15th but owi ng to blowing snow the fi r s t 
successful flight could not be !'lade until March 5th p.nd it was no t until 
the latter part of March that tho l ast of the party was reDoved. 

TllMPER.\TURE. 

During July Elnd August, except on ono flight , tem­
per a tures have always been below - 20 0 0 nbovo 18 , 000 f eet. On one aCCA-B ­

sion a l ow of -34oc was recorded at this a ltitude over the Eeaufort Sea, 
while on another - 29°0 was Def\.sured over Ellesmer e I sl and at 22 ,000 
feet. Below 6 , 000 fee t t emperatures are gonerally abov~ fr eezing during 
late July and August. On 13th July + 50 0 was r ecorded et 10,000 feet 
while flying over the nor th coest, with t he \,.ind f r om the southwest. 
This temper~ture is probably the highest recorded for this a l titude on 
any flight during the pas t few years . 

During September the freezing l evol i s gener f'.l1y 
2 - 6,000 fe et and only occnsionally are temperatures hi gher than ooe 
at 6, 000 feet. At 14 , 000 feet temperatur es are g£lnor Rlly ar ound - 20°0 
and the coldest I have recorded i n this Donth is - .3200 at 20,000· fee t. 

By November tho freezin~ level ha s usually lowered 
to the ground. Occasi onally however a -10°0 has been recorded as high as 
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5 ,000 feet. Temperatures around 10 ,000 feet arc generRlly betNeen - 12 
and - 25°0 . On a flight on 22 November - 41°0 was recordod at 20 ,000 feet 
while on another f l ight - 38 0 0 was encountered . 

J anuary infllent tomperatures usually run in the 
-20 ' s and - 30 1s the lowest recorded i s a -38 0 0 at 23 , 000 fect . 

February tempere.tures are very stmilA.!' to those of 
January wi th - 2000 and lowe~lways encountered Rbove S - 9,000 feet. 

Throughout Mnrch p,nd April very 11 ttle change in 
temporA.tllre cOCW'eI. The coldest r ocorded is - 43°0 p.t 21 , 000 ftlat on 
18 t h March ov er Committee :Bay • .Abovo 12, 000 f eet all temperatures re ­
corded hav~ been bolow - 20 00. Typical April temperatures recorded over 
the Pole ar e as follows : 12, 000 feat -2900; 5 ,000 feet - 220C; 1,000 
feet -27°0. The l(lweet temperp.ture r ecorded on thia pnrticuU>.r fUght 
was -3200 ' a~ 12 ,000 feet over the pol E'.r pnck Rt l a titude 860 M. During 
wi nier and spr ing infllgh~ temperlltures nnywhere up to 18,000 t o 
20 1 000 fe et will usually be higher than those observed on the ground. 

By 
t er ed below 6 to 8 ,000 
-2000 and often lower . 

l Rte May An occ~s i onnl ~O : temperpture is encoun­
feet but nt 12,000 feet it is gener nl ly around 
Frequently ~. t 20 , 000 foat f.l. - 3000 is r ecorded. 

During June temperntures Rt 10 to 12 , 000 feet ~e 
nearly always bel ow - 1200 and nt 20 ,000 foet about - 2800; on one occeB­
s ion - 41°0 was r ecor;ded at 21,000 feat over Ellesmere Isla nd . 

TUIUlULENQE. 

Turbulenc e is never as sevore in the high la t itudes 
as it is in Southern Oannda. It is seldom encountered i n the summer 
except when passing through a front, or at low alt itudes over the barren 
l ands . I t is more common dur i ng late f all and winter, but only when 
flying over large open water l eads e.mong st the icc. On one fl i ght, when 
crOSSing Jones Sound a t 12 , 000 fee t "'ith the temperf'.turc E\t - 29°0 , 
moderate turbulence was experienced ~nd on another occasion nt 9 , 000 feet 
whi l e fly i ng over open water near the lle l cher Isll'tIlds i n Hudson Bey . 
From casual observati ons it \</ould l\ppe~.r thFlt when nn open water p.rea is 
suffi ciently l arge to influence the nir above ~t and temperatures are 
l ow , turbulence may be expected to R consi derable alt i tude . These ereas 
ar e generally covered by a broken layer of stratocumu1us above which the 
air is smooth. 
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VISIBILITY . 

Visibility is gener a lly very good throughout the 
peler regiens . On occasions ther e Are ice- crystRl-haze and cloud, but 
under clear conditions it is possible t o see c~rtain types of terra in 
over one hundred miles away from nn ~ircraft flying at 15 ,000 f eet . 
During late summer visibility over the barren l ands is often greatly 
r educed by smoke from fires in the Gr ea t Slave Lake Area . The smoke 
from these fi res is carr ied nor th with a southerly fl ow of Rir. On . ne 
f li ght. during August thi s smoke was encount e r ed over Boothia. Isthmus at 
a height of S , OOO feet . It '''RS so dense that at an altitude of 5,000 
feet a ccurate sextant observ'atlons of the sun could not be made and at 
the same time stat ic blanked out all r a dio contact . Si milar conditions 
ha~e been observed over Alaska , ovon extonding for a ahort distAnce out 
over t he pol ar t ee. 

JORECASTING WEAT"dER FOR ARCTIC FLIGHTS. 

The great distances betwe en Ri rfiel ds and the im­
portance of astra observt\t i ons for Mv i gp.tion IllRke weatber forec~sts 
pe.rticule.rl y valuable for arctic flights . The i nformation Rvailable to 
the forecaster is howev er extremely limited in comparison with lower 
latitudes. 

F~ctors that must be considered during briefing for 
a high latitude flight ere: 

(0) The type of aircraft - it s operating 
ceiling end endurance. 

(b) The t ype of oper at ion on which the 
ai rcraf t i s proceeding. 

( c ) Navi gati onal Ri ds Rvailable . 

Frequently one or more of those are noglec ted. 

The type of aircr nf t has e. r,reat bearing on whe t her 
a part i cular flight 1s prRct ical or not. For exampl e, the pilot and 
navi gator of a B- 29 Aircraft on n r ound-robin exerci se of 20 hours dura­
tion over the ar ctic regions ~ould be mo r e interested i n terminal and 
al ternative base conditions than a detailed forecas t e f the weather ' 
along ever y mile of t he route. The reason for t his i s s i mply thnt this 
aircraft is equi pped with an abundanco of nevigational a ida and can fly 



- 10 -

Rt an e!titude where weather conditi . ns Rr9 fnvour~ble ~nd has suffici ent 
range t o reach any number of ""ltern1'l.tive beses . This kind of weather 
analysis for a crew of a Dakota or Canso ~r any of the sbort range a i r ­
craft would be unsatisfactory and to take off without a IDQre detailed 
study would be fool - hardy, since these aircraft have limited operating 
ceiling , fewer navigational a ids and shorter re.nge . 

Aircraft on photographic missions , long r ange r e­
connaissance and research flights require det~iled forecasting of cloud 
and t erminal and alternative landing s ite condit i ons Rnywhere from 10 -
24 hours after time of departure . In transport flying, e~phRsis ie placed 
on icing conditions, wind velocities and terminal , .. eather , and cloud 
extent when the aircraft hHS limited navigational Aids . 

I f the aircraft is e~ulpped with tho most ~odern 
aids to navigation, including good gyr_a ~nd so~rch r adar , adverse i n­
flight weather is not ~ serious handicap to navigation, provided the 
navigator can get occnsiona1 Rstro checks. I f the navi gator must depend 
entirely on astro , a thorough study of cloud condit i ons shoul d be made 
before take- off especially if tho operAting ceiling of the air craft ie 
limited. Astronomical observations are inpor t Rnt in this caBe , ~s they are 

u'99d both for fixing position nnd checking the FI.i rcrftft h eading , since 
the magnetic compass is not reliable over El Iprge part of the arctic. 
Therefor e , in briefing the crews of nircrAft wi th A. 11mi ted ceil ing and 
operating range, the for ecAster should gi ve detailed Inforr:1.<1,t1.,n on 
cloud extent and altitude and, whet is ~ore icportant, whore and at what 
altitude icing conditions may be expected . 

Summor and fall flights into the arct ic fro~ southern 
bases must pass through the freezing level, therofore , dur ing briefi ng 
t he ~eight at which this condit ion will be encount ored should be clearly 
defined. If extensive cloud cov~rage is forecast , an ai rcraft with low 
oper ating ceiling cay not be able t o cl i mb above the cloud and as the 
the cloud base I especially during the fall , nay be very low , fly ing bel ow 
it would be unsafe . 

Pilots and navi gntors operating from i sol ated bases, 
where forecast f acUities are not ave.ile,ble, and radio contacts with fore­
casting centres uncertain , often have to analyse the weather for thenselve e . 
To do thi s they shoul d have a sound train i ng in certain aspects of meteor­
ol ogy to suppleJ!l.ent the practical knowledge which cooes wi th eJtepri ence . 
On operations of this type, a thorough .~nd, of -the entire arct i c and polar 
weather si tuation should be )9.A.de by the pilot and navigator before departure 
from the main base , and the latest forecast chart should ' also be carri ed . 
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To over come the directional pr oblem i ntroduced by the 
conver gency of the meridian s , a system of grid di rect i on is used when 
navigating in high l a ti tudes , I n this system 8 meridian 1s selected as 
a r eference meridian, grid nor t h i s cons ider ed to be at &n inf inite di s­
tance along this meridian, and the gri d direot i on of nny line is defined 
as the angle measured clockwise between the direction of gr id north and 
that line. Navi gat ors i n the west er n hemispher e usuRlly select the Green­
wich meridian as the r e f er enc e meri dian , grid north be ing at infinity i n 
a true northerly dir ection along this meri di pn, PJld hence in a southerly 
direction along the 180th meri dian. In this case the foll owing directi on­
a l formula Rtlplles! 

Grid Directi on = True Diroct i on + W. Longitude (or -E. Longitude) 

As grid direotion i s ~pod in high l nt itude flying , 
wind direction a lso is measured with ref erence to t hi s grid . Somet i me s 
navigator s negleot to convert tho gr i d wind t o true when r eport i ng wi nd 
di r ection . I f A report has been received in which the wind di recti ons 
do not coinc ide wi th the general circulation Anticipa ted , the forecaster 
may check the di rect i ons by subtr ac ting the W. Longi tude (add E. Long.) 
of the position report fro~ the bo~ing of the wind . The result will be 
true direction if grid has been used . 

FACT ORS T"dAT HANDICAP FORECASTING \'/l'li.THER FOR POLAR AND ARC TIC FLIGHTS . 

Aircraft ranges ar o cont i nually i ncreas ing ~d longer 
and l onger fli ghts ATe being made ; as a r esult fore casters aTe be i ng 
called upon to suppl y weather i nfer mat ion over an ever-increasing r adi us . 
Aircraft ranges however have . ut strippod the weather informati on readily 
available t o t hose charged ... lith bri efing. The l ack of l"ngitudinal 
spread of informati on immedi ately availabl e i s not only a handi c~p i n 
forecast i ng but grea~ly hinders fl ight operp',t i ons . At the pr esent tiJ:le 
for ecasts for north-south flights i nto the arct ic r egi ons are availab l e 
all ac r os s the country I but to obtei n a detai l t3d briefing f er an eas t-
west fli gh t across the ar ctic on anything short of a 24- 72 hour not ice is 
another mat t er . For i nstance a forecaster at i'lhitehorse ~lill not have 
r eadily avai l able observat i ons nade in the Labrador- Greenland area . 
However I on short notice an aircraft ba sed at tolhi tohorso cay b e ass igned 
en exercise extending in"t o the Baffin Bay ar t3a . Much of the meteor.ologi cal 
~lanning in t he past with respect to the z~ni ng of forecast ar eas appears 
t o have been done on maps based on the Mercator pr ojection. In the lower 
l a ti tudes this has no apprec i ab l e effect but i n high lati t udes , the fore­
casting zone s are too narrow and have no t i ncluded within them suffici en t 
reporting stat i ons t o make accura t e f orecasting possi ble f or trans-arc tic 
flying . 



- 12 -

Insufficient meteorological observing stations great­
ly handicap the forecaster. Hence, the location of fronts and troughs 
are not always known and may move many miles befor e being accurately 
located, I can recall a flight of over 22 hours duration when a tail 
wind of 20 kts. \'las forecast for the last part of t h e flight. but we 
actually encountered a head wind of 30 - 40 kte. The high pressure system 
forecast for the area had travelled so far east before our flight encoun­
tered the circulation t hat we found ourselves flying south f or the last 
eight hours on the west s ide of the system instead of on the east. 

A factor thnt would improve the forecasting of ter­
minal weather conditions is a better kno,.,ledge of the topography surround­
ing the destination I In general this applies to the entire arctic. 
Inaccurate forecasting of fog end cloud conditions has sometimes been 
Caused by the lack of sufficient lmowlsdge of the extant of ,open water 
or ice coverage. It appears to me that we need a de t ailed study of ice 
oondi tions" Often d~ing fall the. lack of information on sno", coverage 
has hindered foredasting cloud and fog conditions in coastal areas. 

The establishment of a forecast team at some suitable 
location to serve the Oanadian north would go far to overcome these pro­
blems. The need for this unit has been recognized end I understand that 
the organization is well advanced . 

If a comprehensIve but simpl e report sheet could be 
devised, air navigators might assist forecasting by passing to forecast 
offices such valuable i nformat ion as extent of ice-coverage, snow cover­
age and open water, i n addition to purely inflight weather. The POM~ 
report attempts to cover too wide a field besides not being enti r el y 
suitable for high latitude observat ions. It is also cumbersom6 and 
requires fa r too much time in its prepar~tion , this often introduces 
errors. As a result, reports are frequently 1naccurat~ and by the time 
they are transmitted and received by forec~st centres addit i onal errors 
are often intro duced and their value i s lost. This was well borne out 
after two years of trials on arctic flights. 




