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ABSTRACT

This is a detailed study of the causes of a case of
severe turbulence encountered in the lee of the CanadianRockies
at 21, 000'. Analysis of the meteorological conditions' 'ind'icate
a standing wave situation with a wavelength of 8 rnile s,. Te rrain
features on the airway of the same wavelength magnified the
amplitude of the standin'g wave, re sulting in drafts greate r than

5000 ft .. min -1 Theairc raft ente red the stationary wave while
flying d0WllSLJ.eam with a ground speed of 482 knots. The con­
clusion is reached that the principal factor in the severity of
the jolt 'was the sp~ed of entry into the wave downdrafts. Re­
ducing the airc raft's airspeed would not reduce the entry speed
sufficiently to avoid darpaging accelerations, nor would airc:r:aft
flying upwind encounte r the SaDje seve rity.

/. "
ANALYSE DES CONDITIONS METEOROLOGIOUES DANS LE CAS D'UNE

/'
FOR TE TURBULENCE RENCONTREE LE 6 MAl 1963

par

S. J. Buckle r
/ ;-

.RESUME

Ceci est une tftude dtta.ill~edes causes deTa' forte
turbulence recontr{e ~ 21, 000 pieds, du c'(ft~ sous Ie .vent des
montagne s Roucheuse s. L I analyse des conditionsme'te'oro­
logiquesa reve'll la pr~sence d'une onde stationnaire d'une
longueur d'onde de 8 mUles. Les accidents de terrain, sous la
voie a<::;rienne, ~tant de la m~me longueur d\onde ont augmente
1 i amplitude de 1 i o~cie stationnai re; il en e st r~sulttf de s courants
d t air de plus de 5, 000 pi/ r~m- 1, L I a~ ronef a p~n~tr~ dans 1.' onde
stationnaire alorsqu'il volait ventarri~re~unevitesse-solde

482 noeuds, On en est venu ~ la conclusion que la principale
cause de la violence de la secousse a eUf la vitesse d'entr~e

dans Ies courants descendants de l'onde. Dans un cas de ce
genre, une diminution de la vites se propre de I' a~ ronef ne
rlduirait pas suffi samment Iayite s sed' entr~e pour emp~cher
des acce"I.frations dommageables. Par cont're,. una~ronefvolant
vent debout ne subirait pas de secousse aussi forte.
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AN ANALYSIS OF THE METEOROLOGICAL CONDITIONS DURING
A CASE OF SEVERE TURBULENCE, MAY 6TH, 1963

by

S. J. Buckle r

1. On May 6th, '1963, TCA Flight #502-6 experienced
2 severe jolts while fl'ying ,at 21,000 feet over t1:le Divide be­
tween Vancouver and Edmont~n.,The'pilot estimates that the
aircraft p1u~ged 800 ft. in 3 to 5 seconds, followed hy 'a choppy
interval, a!1d then a second violent de scel1:t., Three, seats were
pulledloosein the cabin. Passengers with unfastene9, seatbelfs,
were injured. Roof panels were bent and displaced ~heri pas­
sengers were thrown upwards •. Some seat mountings were bro­
ken. This occurred at 18152 between Rocky MOlli"1.tain House
and the Divide ..

, This report is an exp~oration ofthemeteorol'ogicaI:.
factors involved in the incident. It presents a reasonable ex.;
planation fo~ the ve rtica1 currents encOl.intered by Flight' 502.

2. PARTICULARS OF THE FLIGHT

Equipment and Route Terrain

The equipment operating as Flight 502 was aVlckers,
Vanguard. This plane, at21, 000 ft., has, a cruising speedo!:
approximately 360 kt. The route from Vanc~uver to Edmonton
was flown via designated airway Red 75 through Enderbyand
Rocky Mountain House to Edmonton. The height of:thema'in
range of the Rockies here is ,near 10,000 ft. with severalpeaks'
over 11,000 ft. Immediately east of the Divide, the terrain
drops sharply to 5,000 ft. or less. "A number of ~idges 'from
8, 000 to 9,000 ft. above MSL are spaced about 6-7 mile s apart,
at right angie s to the flight path, and immedi~tely east of the
main range. A schematic outline ofthe terrain east of the div-
ide is shown in Fig. 1.. "

Flight' Conditions

The pilot reported the corrected 'air temperature
at 21,000 ft. as -26°C andhis tail-component as '+151 kt. 'He,



described the weather as sunny and that he was occasionally
in thin altocmnulus or altostratus. This may well have been ­
altocumulus lenticularis since Pincher Creek reported AcicI
LENT for several hours before and after l800Z. Pincher
Creek is 150 miles southeast _of the route under ,study, but it:
is also immediately east of the sain__e range of the Rockies.
The staff at Pincher Greek is patticularly conscious of lentic­
ular cloud formations because several sail-plane meets have
been held there. Heights of- the clouds were estimated as
19,000 and 35,'000 ft. respectively above terrain. -This would­
then fit the thin altocmnulus at 2:1,000 MSL reported by 502.

Sequence of Events Leading to the Severe Jolts

Apparently some preliminary motion of the air­
craft caused the captain to reduce power and to order seat_
belts fastened. The captain -mentioned "'subsidence!1 In this
regard. An engineer passenger described "several undula­
tions" prior to the order to fasten seatbelts~ Before the effect
of reducing airspeed could be felt, or before all seat belts
could be fastened, the aircraft exp~rienced a sev~re jolt. The
pilot estimated a drop of 800 ft. in 3 to 5 seconds. This was
followed by a short choppy interval and then-a second severe
jolt or drop of unspecified magnitude.

METEOROLOGICAL SITUATION

Synoptic Picture -

At the time of the flight the surface chart for
May 6, l800Z (Fig. 2),: showed a maritime Arctic cold front
on a NE-SW line from southeast of Penhold to Kimberley,
Spokane, and Medford, moving southeast about 13 kt. The
jet stream associated with this front was also oriented ona
NE-SW line between Edmonton and Vancouver. Height of the
jet core was near 30, 000 ft. The axis of the jet is shown on
the 300-mb chart for May 6, l200Z (Fig. 3). It is apparent
that the j et- stream axis is parallel to the flight path of 502.
The history of the 300-mb analysis showed that the axis of'
the stream was drifting -slowly southeast -at about, 10 kt. A
jet maximum of 150 kt is noted near Vancouver. This maxi-,
mum propagated northeast along the jet stream at 35 kt to a
position just west of the Divide at 06 l800Z and to near Ed­
monton at 070000Z.

•
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Frontal Cross- section Over Flight Route

The effect of the cold- frontal surface :was to pro­
duce an isothermal or ·~table layer over the flight route .. Height
of the stable layer varied with distance from the surfac·e posi"'­
tion of the front. Fig., 4 shows plotted tephigrarns for three
ascents through the frontal surface. A cross- section. through.
the front was constructed (Fig. 5) to ·show the wind st.ructure.
Ascents from Port Hardy, Tatoosh, Olympia, Spokane, and
Boise, for 0612002' were used. The se. stations forrri a line at
right. angles to the jet stream and only a short distance down­
stream from' the location of the jet maximu~ at 12002.. Since
the jet maximum was rriovingdownstream and .lay just we st of
the Divide at 18002, the cross- section must· represent very
closely conditions near the Divide at the time of the turbulence
reported by 502. Th,e exact meso- scale construction of the jet
is' always uncertain, but the flight report of a wind component
of 142 kt. fits the cross- section construction. It is to be re­
membered that 502 had flown through the jet ma~imum and so
would be reporting a tail component somewhat large r than shown.
in ~he ero ss section at 21., 000 ft.

Wind Shear Extremes in Vicinity of Route

, Because of the pronounced temperature g.radient
through this front, strong vertical wind shears obtained. Hodo­
graphs fo.rOlympia and Tatoosh at 0612002 show wind shear-sof
20 qnd 21 kt in 2, 000 ft. intervals 'over Olympia :and as great as
48 kt. in 2, 000 ft. over Tatoosh. Such wind shears are found
near jet cores. A British study suggests that the latter figure
maybe reached no more than 2% of the time for a 2,000' ft. layer.
Attention is drawn to this point because of the as sociation of"
high":level turbulence'with intense vertical wind shear.. .

Wind Di re etion

The main ridge of the Rockies crosses·.the flight
path' on a line .oriented from 325 "'to 145~ The· directioIf of 'fl~w

in the jet stream is 2l00 to 220<'>\~hich"is almostperperidiev.lar
to the main ridge. Thi sis an important consicle ration in the
establishment 6f a standing wave as discus sed below.' It'should.
alsobe noted that the direction of flow is also parallel..toRed75.

•
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so that flight 502 would experience the ITlaxiITlUITI possible tail.
wind cOITlponent in the air streaITl. Conversely a flight bound
froITl EdITlonton to Vancouve r over the saITle route would en-·
counte r the ITlaxiITluITl head wind cOITlponent.

4. HIGH-LEVEL TURBULENCE
X

The Nature of High-Level Turbulence

High-level turbulence is characterized by short
randoITl ITlotions or ,accele rations of the airc raft which cannot
be controlled by the pilot. These bUITlps are caused by eddies
in the ITlean flow of the air streaITl, ITloving with the flow down­
streaITl. The eddies in the streaITlITlay range in diaITle,ter froITl
inches to ITliles. However, the eddies affecting the aircraft
will range froITl about 50 ft. to say 800 ft. in diaITleter. This
represents only a SITlall portion of the spectrUITl of existing
eddies. However, those ITluch sITlaller than 50 ft. will not pro­
duce significant bUITlps or ITlotions in large aircraft. Those
much larger than the upper liITlit result in a ITlore sustained
ITlotion which ITlay norITlally be controlled.

Relation of Eddy Size to Aircraft Response

The particular portion of the spectruITl of eddy
sizes which will affect a given aircraft depends aITlong other
things on the size and speed of the aircraft and its response to
the gusts ITlaking up the eddies. Aircraft passengers feei the
gusts that are large enough to accelerate the entire aircraft.
SITlaller gusts affecting only the control surfaces, ITlay cause
yawi~gor pitching of the aircraftorvibration of the responsive
parts of the aircraft structure. The greater the size of an air­
c raft, the greate r will be the optiITluITl size of the eddy or gust
required to produce an accele ration. SiITlilarily at the othe r
end of the scale, the larger aircraft will require larger sizes
of the sITlaller eddies to produce a siITlple vibration.

X
In this report, turbulence is used in the sense of air-
craft response, rather than in the ITleteorological sense
which define s turbulence as atITlO sphe ric ITlotions sITlal­
ler than the ITlean flow.
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The Relation of Aircraft Speed to Aircraft Re­
sponse

The re spons e function of ea'ch ai rc raft also var­
ie s with the speed of the airc raft in pas sing through the eddy.
The greaterthe speedofthe aircraft in flying through an eddy
the sharpe l' will be the re sponse to the accele ration. The
severity of turbulence ITlay be eased by reducing the airspeed
and this has been a recoITlITlended procedure.

The development of ITlodern high- speed aircraft
has led to unexpected probleITls in the field of turbulence. As
aircraft sizes increase, 'so do the sizes of eddies increase
which will produce accelerations or vibrations. As the speed
inc rease s, so doe s the seve rity of the turbulence inc rease.
Eddie s which produced relatively gentle ITlotions of ascent or
subsidence in sITlaller ai rc raft now produce unITlanageable
accele'ratiqns. Thus, greate l' size and speed only cOITlpound
the prohleITl of turbulence. With supersonic aircraft,. re­
sponse to eddies or waves of the order of a ITlile indiaITleter
will result in accelerations which ITlay be severe.,

Drafts As sodated with Standing or Mountain
Waves

A larger scale of ITlotion is found in the drafts
or ve rtical currents as sociated with thunderstorITls and ITloun­
tain wave s. The se drafts ITlay range in size froITl 2, 500 to
25, 000 ft. This ITleans, that the aircraft would respond to
control while in the draft and the pilot ITlay take corrective

. action. Entrance to the draft area ITlay be accornpariied by
a sharp acceleration followed by SITlooth flight in either as­
cending or descending air. Note that drafts in cUITluloniITlbus
ITlove with the ITlean flow, whereas standing waves as the
naITle iITlplies, reITlain stationary with respect to the terrain~

causing the wave.

Thi s ITleans that speed of entry into the draft
is greater for' an aircraft ITloving downwind into a wave than
for the saITle aircraft flying ,downwind into a thunderstorITl
draft. A sharper acceleration will be experienced in the wave
qraft entry because of this greater velocity. 'Pilots are ITlore
accustoITled to eddie s iITlbedded in the flow and travelling with
it, than they are to the stationary wave structure s .
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The aireal size of the downdraft or updraft in a
mountain wave is determined by the wavelength.. This in turn
is a functiori of the mean wind speed in the air stream flowing
over the mountain, and the stability of the airstream. In
general, the wavelengthvqries directly with the airspeed.
Lengths o,f 2 to 20 miles are common in tropospheric waves.

It should be noted that flow in the intermediate
levels· of a standing wave is usually exceptionally smooth.
Some pilots identify wave flying by the smoothne s s of flight.
This characteristic is not true at levels near the tropopause
where dear air; turbulence is usually foUnd, nor at the moun­
tain top level where rotors beneath the wave crests cause
violent turbulence.

Vertical velocities in the standing waves in the
lee of the Rockies have been found to reach 5,000 ft •. per rpin­
ute and more. The waves are not necessarily symmetrical
and down drafts may be stronge r than updrafts. Control mea­
sure s may be inadequate in the se case s since airc raft con­
trol measure s cannot compensate for velocitie s of such mag­
nitude. Indeed they should not be attempted since they will
make the transition from one draft to its reciprocal more
difficult.

•

•5. THE METEOROLOGY OF MOUNTAIN WAVES

Necessary Conditions

The meteorological conditions for the forma­
tion of a standing or mountain wave, are well established.
Th~co:ridi.tions:include:

i) A wind flow which increases steadily with
height to near the tropopause, and which has a minimum
velocity of 20 to 25 kt. at mountain-top level. The stronger
the flow in this zone, the greater will be the effect.

ii) The wind direction must be fairly constant
with height and should be nearly at right angle s to the rfdge.
In practice it is found .that the direction may be 3 OCto eithe r
side of perpendicularity.

•
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iii) A stable layer in the airstream, near the
mountain top level.. This is usually topped by a less stable
or even unstable layer.," There may be an unstable layer at
lowe r levels.

Scorer has shown that a necessary condition
for wave formation is that the Scorer number 12 should de­
crease with altitude. This number is a complex term in­
volving the stability and the mean velocity ofthe air stream.

Wavelength of Mountain Waves

The wavelength also denends on the Scorernum­
be r and is equal to 2 Tfl.l.. "Since~ L.:va:ries'i~ve":tselY with:;the
wind velocity and 'directly. as' the square root of the stabil­
ity term, the velocity is the determining factor in the wave­
length of a standing wave. It is quite pas sible and usual for a
stream to have different. naturalwav:elengths in different
layers of the air stream. There m~ybe a muchlongerwave­
length near the tropopause than at a lower leveL These dif­
fe rent wavelengths inte ract in a complex manrier, sometime s
reinforcing or cancelling each other.. ,

Amplitude of Mountain Waves.

It is found that the amplitude of the wave varie s
with shape cif the mountain profile or obstacle as well as
with the stability of the airstream. 1£ the size and shape of
the mouritain profile coincide s with the wavelength of the
airstream the"n the amplitude of the wave will increase. It
is possible for a ridge or ridges downstream from the main
range to cause a resonant effect which also magnifies the
amplitude. This occurs 'when the ridge. is one wavelength or
a simple multiple of the wavelength, downstream from the
range.

The amplitude is also critically dependent on
the airstream characteristics. One theoretical result is
that larger amplitude waves may be expected from an air­
stream with a shallow layer of 'mark~d stability,- than from
a deeper layer of less stability. Thegreate st amplitude
occurs in the stable layer and decreases both above and be­
low the stable layer.
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Because of the complexity of the factors af­
fectingamplitude itis·not possible to state what the ampli':'
tude should be under any given set 6f circumstances. _It -is
noted that amplitude s (depth from ere st to trough) of 7, 000
ft. have been measured in strong standing waves.

•
6. APPLICA TION OF NECESSAR Y CONDIT­

IONS TO MAY 6th, 1963

A study of the upper air charts and tephi­
grams reveals that the nece s sary conditions ·outlined in
paragraph 5 were ~xceedinglywell met on May 6th. It may
be stated with reasonable ce rtainty that a system of stan­
ding waves existed downstream (to the northeast) from the
Divide.

A composite tephigram (Fig. 6twas construc­
ted for the region of the· reported turbulence. This was
used to compute the Scorer number for layers of SO-mb
thic kne s s in Table 1.

2
It is seen that 1 decreases markedly with height. In the
very stable layer from 600 to 500 mb the wavelength is
close to 8 miles·. There is a different wavelength ·in the
upper troposphere of near 20 miles.
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The wind profile was nearly constant in direc­
tion and velocity inc reased steadily with height.

It will be remembered that Fig. 1 showed that
terrain features were spaced regularly about 6 to 7 miTes apart
downstream from the Divide. The size and shape of the ridges
is then very similar to the wavelength in the stable layer.• :If
the 2nd and 3 rd' ridge s downstream are treated as one composite
rnountain(which is the wayan airstream often acts}, then the

, te rrain feature s would exhibit the 1st ridge 6 mil'e s downstream"
the second, 8 miles further, al1;d the third ridge 8 miles still
further downstream.

This is then a ve ry favorable situation for the
development of a wave of maximum amplitude and of maximurn
vertical velocities. It can be stated that the wave had a length
of close to 8 miles, that the amplitude increased with each
re sonant ridge downstream from the Divide, and that the ve r­
tical velocity likely inc reased from. one wave to the next. The se
conditions would prevail for the first four waves with the waves
weakening downstream from that point. Actual values for the
amplitude and vertical velocity cannot be determined easily.
However, from previous occurrences in thy Rockies, it may
'safely be said that the amplitude in the third or fourth wave
would reach 7, 000 ft. and the vertical velocity at least 5, 000
ft. per min. Fig. 7 suggests a possible reconstruction.

7. RECONSTRUCTION OF FLIGHT EXPERIENCE

. Explanation of Reported Sequence of Events

It appears from all evidence that Flight 502 en­
countered a standing wave of in~reasingseve rity while crossing
the DiVide. The fir st wave s of small amplitude warned the
pilot of a change in flight conditions so that he began to reduce
powe r and ordered seat belts fastened. The succeeding waves
of greatly increased amplitude and vertical velocity produced
the severe jolt in which the 'plane dropped 800 ft. in 3- 5 sec­
onds; a choppy interval (updraft zone); followe.d by a second
downdraft or jolt.

Wave Amplitude and. Vertical Velocity

This is an entirely reasonable hypothe sis since
the amplitude of a wave may double from one wave to the next
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when a resonant ground feature is correctly situated to rein­
force the wave. It is also noteworthy that the flight path is at
right angle s to the wave train, so that the plane pas sed through
each wave in the shortest possible distance. The vertical ve­
lo<;:ity suggested bY,a drop of 800 ft. in 3-5 seconds is staK­
gering. This would be afleast la, 000 Jt. per ITlinute, aITlagni.:
tude which has seldoITl been ITleasured in either ITlountain wave s

'or thunderstorITl drafts. However, under the circUITlstances
the e stiITlate should be treated with SOITle caution. The tiITle
estiITlate was subjective at best and was ITlade under condi­
tions at extreITle stre s s.

ItITlight be stated that the vertical velocity was
sOITlewhere between 5, 000 and 10., 000 ft. perrilinutebut no
firITler estimate can be reached.

EstiITlate of Wavelength

With regard to the wavelength it is noted that
the pe riod of sharp de scent would repre sent approxiITlately
one- quarte r wavelength. ReITleITlbering that the aircraft take s
SOITle tiITle to respond to the acceleration and, that the tiITle
estiITlation of 3-5 seconds is suqjeetive,'it"is quite possible
that the 'one-quarter wavelength is two to three tiITles as long
as the five seconds would represent. Taking a figure of twice
five seconds for the quarter wavelength, the plane would fly
through a cOITlplete wave in about 40 seconds. An e stiITlate of
the Vanguard's tr.ue airspeed at the tiITle of the jolt would place
it between 360 kt. and 320 kt. (recorriITlended speed for turbu­
lent air). Taking a speed of 341 kt. and the tail cOITlponent
of +151 kt, the aircraft would have a ground, speed of 492 kt
or 5. 5 nITl in40 seconds. Using three tiITles the five second

'figure for a quarter wavelength would have the plane fly through
a wave in 60 seconds -' - in which tiITle the plane would have
cove red eight nautical ITlile s. This is in good agreeITlent with
the wavelength calculated froITl theoretical considerations.

•

8. EXPERIENCE OF OTHER FLIGHTS a N
MAY 6th

Available Flight Reports

Other aircraft flew. over. this route or adjacE:)nt
routes on this day. Why did no one else report such a severe
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jolt? The me'so- structure of the jet stream is difficult to
picture exactly and conditions va'ry greatly over short dis­
tance s. A wave only eight mile s in length is also a ve ry
fine or meso scale structureanq certainly, varies within
our coarse network of observations. However, a t9ta1 of
13 pilot reports was available for flights over the Rocki~s
in the 26 hour"periodfrom 060100Z t9 '070300Z. Sorpe
deductions may be made from the se reports. , "

Flight 503-6,'

The closest observation to the time of th~

incident under investigation was from Flight 503'. This was
also a Vanguard flying over the same rout,e only 2 to 3 hour,s
earlier than #502 and at practically t'he same Altitude. 503
reported turbulence at 20, OO~ ft. out of Edmonton and chan­
ged to' 22,000 ft. whe re occasional moderate turbu1enc~,and

strong subsidence were report~d. Because of the prelim-
,inary turbulence, 502 had reduced'cruising speed to 32,o.kt.,
The significantdiffe rence between the two flights lay in,the
fact that they flew in opposite directions., 503 was' ap.,.
proaching the j~t maximum' and so'reported a wind of only
112 kt. However, this was a he'adwind and so reduced.
ground speed:' to 208 kt. Thi s means that 503, entered the
wave structur~ at a very much slower speed than did 502.
It would take 503 at least two minutes and 20, seconds, to
fly through a wave of 8 urn, whereas ,502 'You1daccomplish
this i'n 60 seconds.' This is due to' the' fact that the draft
in the standing'wave is st~tionary~ith respect to the te ~J;ain.

Alternative Routes,

, The 13 pilots reports may be divided, into
three divisions covering th~ three routes Edmonto!,?- to Van:­
couver, andLethbridge to Vanc~uver. All routes cross the
Divide at different latItudes.

The Southern Route

Two flights were m~(fe over the southern
route from Lethbridge to Vanco~ver.Bothwere DC-8
equipment and flew at 31,000 ft. Neither flight reporte?
any subsidence or turbulence at flight levels.,
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The Inte rinediate Route

.Ther~ were five flights on the route from 'Cal­
gary to Vancouver. One DC- 8 flew at 31,000 ft. and reported
no turbulence or subsidence. Two Vanguard flights at 18" 000
and 19, 000 f~. respectively both changed cruising altitudes
because of 'turbulence 'but :failed fo get out of the turbuleritair.
A Viscount (travelling'westbound against the wind and of course.
'at a' slower speed than either the DC':' 8s or V~nguards)flew at
20, 000 and 22,000 ft. and encountered light turbulence' and
chop at all altitudes. A Convair(CPA 3-5) at 16,000 ft. found
subsid~nce over the Divide between Cqlgary ~nd Kimberley.

The Northern Route

Six flights were made on the .n,orthe'rn ~oU:te from·
Edmonton to V.ancouver, two of'which have' been noted. Three
flights were DC- 8 equipment. The first at 32,090 ,ft. east­
bound 12 hrs.· before Flight 502 reported light t<;> moderate
turbulence over the entire route as well as on ascent and descent

'between 20,:000 and 32,000 ft. The second, also about l2hours
prior to 502, was westbound and reported no'tu.rbulence at
flight level of 31, 000 ft. although he indi<;:atedlight to moderate.
turbulence from 15, 000 to 26,000 ft. on climb out ofEdmonton.
The third, alsowestbound,reportednoturbulen~eat'3~, 000 ft.
except ove r the extreme we ste rn leg. The sixth flight was a
Viscount at 25~ 000 ft. and reportedt~rbulenceover theDivide,
a smooth· period, and further. turbulence on de scent at ~d­
monton.

•

9. MERITS OF ALTERNA TE ROUTES

All ,flights on the Edmonto~ - Vancouver route
reported turbulence and/or subsidence except two ofthehigh­
level flights, both of which were westbound.

On the Calgary- Vancouver route all flights be­
tween 16, 000 and 25, 000 ft. reported turbulence and/or sub­
sidence, but this was not expe rienced at 31, 000 ft.

On the Lethbridge- Vancouver route no subsi­
dence' or turbulence was reported at high levels. In view of
the Calgary route repo rts, it must be stated that turbulence
'and/ or subsidence were likely present to some extent at inter­
mediate levels over this route near the Divide.
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CONCLUSIONS

L. It is a reasonable hypothe sis to state that Fllght
502- 6 sustained two dam-aging jolts when entering, the down­
drafts of a series of standing waves in the lee of the Divide.

2. The seve rity of the jolts was occasioned by the
rapidity with which 502 entered the standing wave downdraft.

.. 3. In such a situation, reducing the airspeed of the
eastbound aircraft would not produce a sufficient decrease in
ground speed to avoid damaging accelerations.

: 4.. Slower flying aircraft would not likely sustain
such severe accelerations,. even when flying eai';>t.

5. Airc raft flying we st, even with the same air­
speed as 502, would not likely experience any severeacceler­
ations.

6. Dogmatic statements should not be made about
the merits of the routes through Calgary and Lethbridge when,
the northe rn route is expe riencing standing wave conditions.
Howeve r, the te rrain feature s in the lee of the Divide on the se
routes do not show a succession of ridges. From this, itrnight
be concluded that a situation such as 502 encountered would not
occur on the southern routes.

APPROVED,
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