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Aeromedical problems of operations at high altitudes
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(perating helicopters from and over snow
bardd airfields amd Jeelipads imposes signifi-
cans stresy on aviators, Most of these problems
are prerceprial in wature and many are oot
el wnrdersioad, A grestionialre SETVey Wi
cirrfed wut o the problems specific o figh-
altifnde operaffons, Sivip-eiphs pilots operat-
b fn e eea respenrded fo the guestiannaire.
The resufis of the gquestionnaice survey dre
presenfed with specific reference to the operar-
g envirmmment. The operational and flight
sufety implications are brought ouwf und fhe
possible sedurions divcuosed,

Revwards:[lelicopler opreralaons: Saowly unid 1ereEn

O perational  flving  undertaken over  the
western Hirmalavan ranges 5 eften iplense
There are timves when sama of the mpoitant
rasks arc locbo carried out under adverss eondi-
tigns, Proxumity of an international border with
poerly marked line of actual control compli-
cates the problems forther, The look of the ter-
rain changes nvernighl [reim lush green and
well-delineated 1o snowbaound and without con-
trast, Snew piles up on the runway and the heli-
pads, giving differen! pereeptions 1o pilots. The
lemperature at some of the helipads drops 1o as
fow as —S5°0. The blizeird and the wind chill
effects moke the chances of survival remote
The weather is highly unprediciable, with @ Len-
dency to clange for the worse. Olign there are
pressing  requirements to Ty under adverse
conditions, at times taking calculated risks in
order 1o accomplish the mission or 10 return
back to the base.

Problems of high-altitude operanons  are
umigue angk start right oo the stage of induc
tion without proper acchmatzation  Fiehic
aperalions sequire @ new dimenson inosies of
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the readjusted engine parumeters, and airfeanw
wenr and tear due to hivher ue alr speed
(IAS) The copckpit work-load incredses. thus
reducing  the tme for o elfective  navigalion
and svstem handhng. acheal manwovies be
come criteal due to low awr density. higher TAS
and lower threust The rdius of oo increases,
il henee the bank has o be readjosted. This
becomes criticul. edpecially on the base ley
of approach and landing, i one has to avoid
avershool,  Adapting o all  these  clanges
takes rime helure the pilot gets menrally luned
o the readiustments and develops the ablity 1o
cope. There is also a feeling of “coming o Lalt'
while entering the snowbound areas even il
hiel speed, due o no contrast [ 1] o helicopter
oporations, a compatible oxygen syslem {or
continans use ks mandatory; Weather s un-
sredictable and flvime in “dead man’s valley’
pives the feeling of isolation

Following the first sortie after a snowfall
the pilots were intervidwed Lo [ind out whether
there wus anv problem of asromedicasl concer,
The prohlems o described were discussed with
pilots fiving subseguent 2orties and on the basis
of these discussions an elaborate questivungice
was preparad, [n addition, thers were options 1o
put forth any problem which was olherwise not
mentiened in the guestionnaire

Omiy fully operational first pilots operating
al high-altnude airtields and helipads were In
cluded in the study. Before answering the quess
tinfinaire; the pilots werg briefed wbout the aim
and the seope of the study. A total of ¥ pilots
(64 helicopter pilots and 4 Tndian Ablines pi-
loks ) partivipated in the study

Some nf the probloms reported Tn this study,
common to all the phases of fving, inchude the
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glore from the surroundings and faulty depth
perception over the sooew. Glare has alwavs

been w problem in snowhound areas [2]. At

Himes (e plare 1sostrong enough to cause stow
Blimdness. Glare has been stated 1o be of maxi
mune cencern in the taxchover and  landing
phise hecanse some of the pilots avind putting
an their (eortine) visors, which perhaps are not
sultable for Nying as they cut oft the wmuch
necded visual cues due 1o their low lrarspar-
ency, 1 lree of the pilots eated the plare 1o be of
the arder wf 7which 15 gust short of causing an
airerall accident. Glare o the cruise phase,
though persistent, dues nol cause much concern,
Pouvr depth percepnion, on the other hand, is
evitlent in all phases of flving. 1o the wxi hover
phase one 15 not sure of ane's height above the
surluce J"J'IJriJsL'_ the eruise the altimetc: assisls
well in supparting the visual cues, bt durim
approachdandiog there are all sorts of problems

i
=]

like w odd pil Aaring too high or oo low. |y
addition, the weather also plavs its role in fauln
estimation of the horizonal distance, with the
slightest ol hase leading 10 gross overestimation
ahd a clear weather 1o underestimation of the
distance [ 1],

Pilwts show concern for poor clearance from
the edee aof & 10011 piled-up snow at the time ot
taxi and hover, There s 2 fear of even collision
wilh Lhe adjacent struclures. There is consider-
able strain on the pilets at the time of hover as
the fresh and loose snow is Blown up, reducing
the vutside visibility Lnder such conditions, it
iz difficulr to judge the height above Lhe ground,
the rate of spol turn is always a guess and a
slow drift 15 imperceptible. In the narrow val-
lews there is an occasionul illusion of nose-
downigoing-down durnng take-oft due o high
mountaing making the horizon appear high up
Fhis feehing reduces with experience of the ter
THITI.

Problems during the cruise have hezn mini-
muni. An llusion of bank is percepved in a level
flight wmestly over 3 sloping surface, The illu-
sion is compounded by the lack of the pilor's
faith v the air-driven Gyro anstruments [1]

I

Arctic white-out was reported very ollen in this
study as well s inoather stodies [2]0 [0 may be
teat pilot enters clonds as he tails o differentd-
ate an approachmg small putch of ¢lind from
that on the distant horizson Such condittons are
mastly reported by the MI-1T crew while gaing
lara "|r|'-rl SArtie

Problems duriny appronch/Bandmg and tlare
woere reporled by oo large number of pilos,
Faree of the tour Indian Adarlines pilols repaorted
of an illosion of saow-blockad runway just be
woinel the middle marker while approaching
overhead at a particalar angle. 1L was 30 aver-
st weather condilion j1|-\| bBetore noon ot oa
surface remperature of 027, A thiy layer of
water which had formed w pudeh on the rmway
wils the cuuse of this 1llusian The iHusion wis
so real that o ded not show any diffcrence be-
tween the snow on the runway and thar on the

eest al the surface — pesstbly the effect of re-

Mection from rhe than layer of warer wn the sur
face of the rumway. The illusion disappeared
while flving oul of the bracker

The pilors an the zlacier report delictive
percepiion of ground spéed under shadows
ovErcast condition while landing At tmes, they
alsor Mailed ro perceive the slope inand around
the helipads even though the helipad markers
were laid out, Ower the slopes. pilots tended to
atiain fransitlon much above o below the heli-
pad and at the last mwent had (o ondertake
eorrsctive aclions. At some af the places the
men &nd material are too close to the table top
helipads and any error can fead to disasler

As relates o flymg clothing, 47 of the G4
heticopter pilots commented that the proleclion
atferded by the fving bools, gloves and visors
was [nadegate [r operations in such areas, Low
temperatures resuited in leg pain, and the sen-
sory inputs from the ridders, eyelic and collec-
tive, weare often faolty, There wias numbness
over the feet and the hunds, and the feel on fin
gers was alicred. Fscape from Bighter afrcrafl
should take into account faulty depth perception
over snow for tmely inmation of ejection, and
the higher parachute-opening shock due to the

fird S Aeraspace Mod FR121 1904

highe
Tuml
more
iy |
hard
such
[
ceIve
cated
light
WS
Tew's
wentl
oraLn
loss ¢
patio
appet
aral, |
A5 W
hility.
pressi
SOMme
pairle
suspel

Cong

Prolle
snowl
phiase
tion b

LI Y



this
he
nli-
T
are

1t
alire

L
ul,
el
be
g
e
{8
r ol
iy
Wils
hi-
(e
I'e-
SlLr=
iz

live
e
liey
und
I
1t
ufi-
ake

the
Lz

B4
lian
RO
L
JHIE]
-
pl

fin-
rall
tion
and
1he

i

{eromedical proflian of eperacons gt Bigh altitwedey M PO Navatho

higher setting of the barostatic  time  unit
Tumbling, spinning and eseillalions e even
more at these altitudes. Landing after ¢jection
may be At oa nareew peakoor a crest, over soft or
hard show, cach having s own problem, Over
such termins evetl survival s difficult

Drrect questioms perlidning to any iiness re-
celved poor answers Uhly u few prlois indi-
eated of Torgetiulness, letharpy, sleepiness and
light headaehe a high altitades. Flymng fhpoe
wis possible among MI-17 airerew when they
Mew B 10 sorties of 40 50 mon each onw clear-
wenther day A look at the sickness trend amony
proand  crew  showed  indigestion, atulence,
loss of appetite, bleeding per anum and const
pation, which coald be antributed to the loss of
appetite and low rouphape i the dier. In gen-
cral, Lhere were certain psychologival problems
as well, which included mood changes, irrite-
bility, argumentative behavieur and mild de-
pression, Such effects have been noticed in
some of the other studies also [3] No pilot re-
ported sick with such problems, possibly fearing
suspension from ying

Conclusions

Problems of aeromedical concern in flving over
snowbound arcas have been studied in ecach
plase of thang. Glare and poor depth percep-
Lion bave been found to he ever present. Est-
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mation of distance 15 hkely loobe faulty under
differem waalher conditions

Blowing up of fresh snow during hover gives
criors in the height above the surface and the
rate ol spot tum, and the slow drills become
imperceptible

Puring cruise, an ilhesion of bank has been
reperied. A small patch of clowd becomes in
distinguishable from that on the distant horizo,

During approach, an illusion of blocked
runwary has been reported . Altered pround speed
was percerved in shadow and overcast vondi-
tions A sloping surface caused an error in the
approach. The presenr Hying bools, gloves and
visors have hoen opined to be inadeguale. Tor
pperations under extreme cold chimate | eth-
argy, sleepiness. light headache, constupation
and epistaxis are ¢ommon. Minor psvehological
problems have also been seen amongst the ground
erew, which could involve the pilots as well.
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