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Accidents, SAR and survival at high altitudes
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The high-altitnde accident provides a conun-
drim for even the experienced accident (nves

figators  hecause of the  mudtiplicity  of
aperitional, meteorelogical, ph vaiedogical and
psycholagival fuctors which impinge on the
wircrew alreraft complex-in these regiony, s
regarids search and rescue (SAR) anid srvival
vitwations, these are much more casily quanti-
fied und prodiceed. Phe authors bring out the
special  problems  leading 1o varlations in
cunses of accidents and affecting the SAHR
process. Factors of specific reference 1o sur-
vival in these Jiph-altitads areas are alse pre
sepefedd wond disenssed.
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he cuuses which lead 1o Nving accidents s

an exiremelv difficult 1ask because of the
very large number of factors which can (mpinge
o the man machine complex and lead o acci-
dents, At high altitudes (HA) the additional
prohlems which add to the alrcads confuzed and
difficuli-to-analvse marrix are the high stress
levels as a result of proximity to dangerous ter-
rain, the high difficulty levels of the flying task,
and the extremely fow margins for errors, given
the closeness of operation 1o the airerafi-
operating envelope. Therefore, it becomes ditfi-
cult 10 quanlify factors like hypoxia, cold, etc.,
and their effecls on performance decrements
Any analysis of an accidenmt must include these
factors mainly based on theoretical considera-
[N,

One of the factors which complicates HA
fighter operations is that most of these machines
are launched from low-altitude bases where
daytime temperaturcs are guite mgh 1o provide
(ora survival sitoation, il becomes necessary @
elothe 1he aviator m buolky warm - clothing,
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wihtich causes a deterivration in his fhing, pers
Formance and makes him omuch more uncom-
fartuble. Another problem of A Lighter 1lying
15 of gjection ut high altitudes. We know that
HA ejections involve high parachute-opaning
dhock. Also, the ambient tecrain altitocde 15 S
high and the operating altilude of the aireralt so
low that dJecisions about what 1o seb on the
barostal of the parachure 15 alwiys u compro
mises Any selting which is safe for higl-ultitude
flying 15 unsafe once the pilot has relurned o
his low-altitide :L:'__‘,iull. It theretore, hecoenes
necessary o warn pilols Lo be prepared [
manusl vpening of the parachute canopy, which
adds yet une more factor in the already enit-
cally  owverburdened sitwation  Opcration  at
higher clearances, autopilot facihines, relutively
lower speeds of operation, better survivability
on force landing. etes, make survival prospocls
hetter for transport alrerew. Helicopter erew are
committed to force-land the uircraft in case of
any malfunclicn or atror 'herelvre, the option
of ¢scape hefore ground contacl does not exist
in this group of aircrew, at least at this tine.

Huwever. in the seurch and rescue (SAR)
stuation quantification of faclors is very differ-
ent. and it is possible to predict aceurately the out-
come of any accident based on certain variables.

The primary [actor in SAR may be lepre-
scented by the survivil equation!

survival time 2 rescuie time
The individual factors affecting the survival
aquation are shown in Figure 1. It is possible o
ook at the various factors individually and im-
prave the nversl] SAR snvironment,

Factors nof specinl significance affecling
the resgue time at LA are beiefly discussed he
[,
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Figure §. Dhe suoval cguimtinnimodidsed 1rom sowiod
wad Allan 1]y

Iffectoe cverdue ofivn, Eilective overdue
action, the sn-called Maovday procedures, forms
the basis of any SAR operation. Any time that
an mircratt becomes overduc, appropriate SAR
acliom needs 1o be mitiated on prionty basis a0
as rocenable carly location and quick recovery,
However, m high-altitude areas flying operad-
s have several imilations which may change
Uie Nving programme, such as had weather and
delay o land convevanee of the passcnger 0 he
airfiell, When 1t is not possible 1o communicate
this chanae in the flying programme to the hase.
it becomes incumbent for the vperating base 10
launch SAR, However, pver a peniod of time,
hecause of awareness of this frequent need for
change and difficulty in communications. (he
operating hase offen delavs the launch of SAK
untif somie definite information is received.
While this may be justificd on the-basis ot the
evervday ocourrence of delays, il can on accas:
sipms lend W oA delay i SAR in case of a real
accident,

SAR facilities. The important faclozs in-
vabvizd are shown in Figure 20 The irst issue g
be addressed o this regard is the locatien and
range. Very often. i the vase of HA accidents
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Figure 2, Seasgl anl reacie apeeation

Boal location and range may be unknowi, Evén
where the appropriate location is Enown, Lhe
terratn may necessitate o much longer Tying
route than may be appurent on the map. Readi-
ness tor SAK 15 a fictor i being serletly fol-
lowed at HA. Capahility of SAR ar HA |5
restricted to fmar weather duylinwe gperations,
with powd visibility. 115 nor possible w have an
all-weather capability in these areas [utulion
aids like survival beacons, ew., alse heeome
extremeby diffiendt w use gt HA because it the
problem of mtervening ridges. As 4 result, as
andd when SAR s required, it cun anly be car
ried ot under ideal conditions and may reguite
o be delaved by w whole night.

Weether conditions The weather at HA 5
extremely unprediciable and is regional, ie. it is
mgependant of e systems which cause wealher
in the overall seographic region. Fog. mist, lo-
calized tam or smow. or even localized high-
velucily wind storms can ovcur In parfioular
valleys with littls or oo warning. In addition, we
have the problems of up-drafts and down-dratts
also affecting Ihe weather.

Suevivdd aide These inelude loeation anil
communication aids, Uue to weight linnitations,
these are wsually reduced to the barest mini
mum, and when put to test can provide somme aid
if the tetrain is relatively flat, However, in The
winrst seeparto, multiple ridges hetween the
crash site and base may nor permil radio signals
ter be Teceived

O the surerval sede of the equation there are 4
large number of factors which alfect e outcome
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Phvsrcal characievictios I'"hwsical character
by awvhich affect the survival outcome are the
apeand body Tat of the aviator and the state of
his 1A and cold acelimatization, Olher factors
Hke the presence of injury can aiso affect the

ol g,

dviatertrilasy  cend effertivee wuse af survival
ety These aids primantly copsist of protective
'i'l'i'llhil'li_‘_ h-} wity of aood wind pract clothing 1o
keep out the wind and 10 control the wind chill
tactor down clothing o provide protection from
cold, head pear wml suitnhle pogples to protect
e VY radiation and prevent snow blindness
In the ease of having to spend the meht & eood
down sleepimg bag and o mattress W enable in-
sulation from the pround are reguired  Wiater
exclusion -agamst melting of snow and Bdieguare
nsulation are the prereguisies for an effeciive
survival,

Wenther, Wealther is a factor which is the
single most important factor affecting the sur-
vival rime If ot 15 sunny and clear, the lempurd-
tures are higher and the pilot’s reguircment for
protective clothing is nol so criticul. In & way
therefore, the time of the crash iz one of the
mipsl importand factors determining the weather
al the crash site and, thereby, the survival time
The apparent good weather also provides a (il
lip te the morale of the aviator since he knpws
that the SAR can be launched iinmediately

Tratwing, Survival in the mountsins or in
any high-altitude area isan extremely difficult
task because of the terram mvolved. Aviarors
need to be wraned io preventing hypothermia,
pratection of their extremities from frost bite
protection from snow Blindness, these being the
very basic needs W survive. Even though the
aviator s well tramed in navigation, this is ven
different from the pround navigation which he
will need in case he s to an attempt maks to the
nearest road-head. There is a strong possibility
that such a person, being used to thinking in
stright lines on d map, may prossly pnderesti-
Made the time and distance for a dav's march
and end up spending the night without shelter. It
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Figure 3. Change aurvival atber LA crash (modified
from Sowond and Allan [1])
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8 séen that pilots and artillery officers whe
Enow the most about map reading often tend to
overestimate their capabilities i teros of the
time required to attain an objective: This is one
uf the reasons why aviarors are advised to stay
with the aireraft. It 15 much easier to lucate an
aireraft wreckage from the air than a-single or
v figures walking across o slope,

Basad on these considerations we can hy-
pothesize a Aow cliact as shown in Figure 3,

Acstudy of resvoe times of accident victimy
in the Indian Air Force conducted by Kapur
@l 2] has shown that 65% of the crew in acci-
denis were picked up in the first 30 min aflee
the auoident. This stuedy comsiderad all accidents
in the suboontinent, and these figures
cannot with any validity be extrapolated to HA

crations. Based on data at the Directorate of
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Ilight Satety. IAD, the 11A rescue hime can be
defimtely established as bemg much longer A
computison of HA and low-altitude rescue tunes
i slswn e Talhle |

Che resson why ot plel recovery rale s
poodd 1% that 1he Indisn A Force has smple-
mented the policy that all smgle-engme tvmg at
HA should be by mrcrafl operating i pairs
This [néilitptes the location of the aircratt in
case ol crash wd cnables speedy SAR, Anothet
policy relates 1o e dme of Dying ot HA. Any
routine flving task must be launched hefore
noon, thereby automancally allowmg 4 S h ol
davlight i the cvent of SAR requirement

AR on pormal terrony s owithan 6 howrs. At
A an attemipd Lo shorlen s peood s
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aidvisable. Ths gan be achieved by provision of
newersgeneraton cgmpmen! like satel|ile=hsed
[ocatton ards o LA aircrew. Lstablishment ol a
runed HA medical rescue team capable of be-
g parasdropped and skilled v sk based travel
andd rescue miay help in further reduction i the
rescue teme andd therebiy impwove adverew sal

vapeat 1A
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