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Review Article

Extended night operations

We Cdr S Modak* Wg Cdr AS Bahal®*

et discusses some problem areas related to extended night flying and highlights the importance
¢ co-operntion between flying unit personnel and the aero medical community. The paper alse
mentls measures (o enlanee night capability along with improved Right safety.
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the pust, pight missions have been flown

{ only dunng contingency situations.
oday, bartle space is considersd four
|, Along with night, depth and breadrh
field; time has become an mportant
of warfare and it conlinues o change
ance of Center’s of Gravity {COG) A key
ezt of the moment could soon become unassail-

W not attacked in time.

o oowr subcontinent key movement of
Sorees lake place at might.  Furthermore,
ditacks keep a continual pressore on the
"o AD capability and deny him vital ume for

Ccooling, servicing and repairs.  Thereby
g hig offensive polential, inlerfering with
ol his airfields, Imposing psychological

and creating confusion and harassment.
e the side, which is able o canry oul night

Aerospace Med 44{2), 2000

strikes, is likely to have a decisive cdge in [ulure
operations. Hence, it is imperative that TAF should
have a 24 hour and dedicated night capability
which integrates technology, dectrine and force
structure.  This paper highlights the problem arcas
during extended night operations and suggesis
remedial measures |2].

Dedicated Night Strike Capability

Few sguadrons of TAF have been assigned
with the task of performing dedicated night strikes.
These squadrons are engaged in carrying out
extended night operations on regular basis.
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Evtended nicht opcratrons © Meodal

Key Issues

Ulrendian Rhyvthim

Human being experience g regular cycle of

which has a constant
Bay-Liphi
el darkness ure the most important environmental

sleep and  wakefulness

telationship with the day-night cyele

mtluence on this circadian rhythm, Disturbance in
the environment and unusual patterns of work are
likely

circadian thythm

W0 change the sleepeactivity  eyele of

Figure snows e avernge
range for human core body lemporaiune. Sleep
noredly comespoticks with the section of the cuive
where core baddy temperature snd alertiess leswiel
A schedule thet rourinely conflicis this
cycle cou be expected 1o predictable difficultios i
obtanmng adequate sleep and lead 1w associated
decrements n perfirmance both shar term und
cumulative |17,

15 Tow,

Sleep physiology

The sleep physialogy of human beings
could best be undersiood with the helpof a yraph
Figure-2. The X axis displays the time of the day
and latency o drowsy sleep is reflected 1 the ¥
axis (Ume in minutes). The graph could similurly
be plored for night alsoe [1].

An analysis of the slezp laieney o5t clearly
indicates that » person feels drowsy batween |40
1600 and again afler 2200h. During this time
periend, the alertness level of most individuals is
lower and his #hility 1o concenirate lesser. Hance.
chances of committing 2 mistake in a skilled task
would b higher

Mizht operations

The might operations  have  inherent

ditterences with day fying, ‘These inclige
visual eelerences, hss of (8
percepton, chances of disorentation ﬂs}d_‘
by Ny at extreme low altitudes, Hence,

external

soanherently more stressful aned denmaning
ol “'\.'IIL!I ACtivilies need T e
al might than thal required during day iy

lechmology Linititions

Phe Nighter ae available with |4
wssigned tor estended night roles hos i
hmutations. There wie no night vision de
there is @ lack of aceurate nigly fra athon
anowell as precise targeting s priai, |
mereased perlfurmance s required from iy
EVEN W0 Carry ont routiog flying activiisg
incredsed performance requirement puts
under additional steess and adds 1 the g
stress burden at night especially during a
night opearativns,

WORKING HOURS OF A SOUADRON

It is well known that (he working o
an Sqn is longer than any base warki ;
These working hours, without adequate g
0 between, is Nable lu cauge curnbiivg
over @ period of Gme.

CASO Restrictions : Aircrew Falipne

Considering the stress involved Wit
Oying, the CASO'S stipulatc o few resti

(a) Night fying beyond 2400h for nigy
thaii three conseculive nights,

(b) Minimum ten hours gap between
of night flying 1o commencement
flying,

fnd J Avrispuce Med 4131
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';Nunnm duty period should e cight hours
Cind maximum should net exeeed ten hours.
_1110 station working  hours should o
govern the working hours of a unit,

W aircrew s required 1o be on dhuty for
_pﬂ.‘iﬁds m excess of en hours on thiee
“pnsecutive oceasions, o 24 hour preriod
“hould elapse  before  resuming Mying
ey,

" '_bl_:ﬁl'ﬁcull to dollow the CASO i lener and
b The. primary reason s (hat the station
hours commence Trom 0700k, Therefore
ellngs; parades, Hoards of Officers, Duty
and other station  duties need 1w be
sl during thise Linee pernod

TYPESOF STRESS

Aless should be as defined us phyvsiological
1o the pressures of daily routing and is
affective living [2]. Stress could be due
it with co-workers/family  members,

_ expectations, work pressure, lack of
bey worrics, inadeguale sell confidence

d of quality. Some amount of stress is
s il raises the aleriness level and makes

lin being perform better. Alse stress s
¥ for achievement of goals.  However,
Bstress beyond = threshold leve] (which

from individual 1o individual) is harmful and

fomemee graph of the individual drops
blv therson,

enuld be classified as follows: -

| Environmental (physical), This is due 1o
noise arel vibrations. Also in aviation, n
LI Higher stress level during might flying,

"[ﬁlinﬂrnnme::ml {working environment/

W erspace Med 44(2), 2000

Extenmded night apwisations © Meodek

Human rélationships), Martial problems or problems
with children put additioral burden on the aviator,
Alsn, the entire environment surrounding the
mrcrew is geared o work during day and sleep by
night.  The avistor involved in dedicated night
strike squadrons is unable 1o devote adequate
prime ume towards children's education, social
engagenients uned wife. This results in Mraction and
demand on the aviator to devate time from his rest
tme towards familyfsocial activities. ‘This type of
stress 5 equally impodant to all personnel on
ground including techmical, ATC, Mer und Flight
sufely  who are actively involved in Aving
'il_l:H:r.'!E'Ir_!-i'IS_

() Psychological the psychological swess
relates 1o G effect, disorientation and  healih
problems, This stress considerably reduces the
pilot’s situastional awareness and his ability to react
correctly to changed circumslances,

id) Reactive this stress cxscntially relates
e response towards emergent and onforeseen or
unfamiliar siteations.

EFFECTS OF EXTENDEDNIGHTFLLYING AND
EXTENDED WORKING HOURS

Extended night flying implies flying =
extended durations in a 24/48-hour pericd. With
iess number of qualified pilots for extentended
night operation in a sguadron, some aircrew
needed 1o fly cven 05 hours per day, In some
aircraft withour autopilor, night operations did add
additional stress to the pilot, Some of the
expenences of extended night fying are highlighted
m the sucieeding paragraphs,

Sleep loss. Though sleep requirements vary
consideribly, it is generally perceived thar six ta
eight houre of sound sleep per day s a
requirement.  Sleep loss affects the quality of

47




Exteneded nipht aperarions » Modak

thinking, comcentration ability and decision making
capability, Slecp loss slso resulls in fatigue and
mcrensed stress level
o deterioration i the pertormance of the urerew,

techmcal personnel and traffic controllers. Thenchy

Ax thix s cumulative, there

making them lable W commit mistakes dunng

slresstul situatons.

Sleep loss and fatigne coahd lend 1o the

fasllewing:

(1) Complacency. Lasier acceptance of substan-
dard petlonmance

(b Computational and Navigational errors. Math-
ematical und absiractional abilities are reducad

(c)  Degradation in Human performance. There isa
marked reduction in human performance to
carry oul routing tasks.

Communication Errors.  Ability to communi-
cate effectively gets degraded,

Sense of Disjointment. Fecling of being alone
especially while flying during late night hours
with limited external lights and less number of
ac fying.

Reduced sitwational Awareness. Ahility o re-
spond 1o changed circumstances or stressiul
sifuations reduces.

Discorientation. Fatigue increases chances of
disvnicntation (especially at might). Iris pos-
sible that the aceidents at night due to dison-
entation could be resulting from cumulative
faligue as one probable cause. Disorientation
could Be of te following types.

Field myopia
sightedness in flight.

Empty Relative: shor

False Reference. Stars near the horizon are
mistaken for fights on ground. Also, whiler
engaging clouds il night. changes of false
reference is very high

i) Autokinetic tlusion, Staring s
lights leads W movement of
lght areas

{iv) Ocenlogravie ilusion. Civesa
nose up attitude of ac while el
acceloruling of ground,

sychologicnl Effects, Sleep lods i
slowly result in paychological

irvatatson and quarrelsome nature, TIRE
g Loy demoealization over o penodof

Reduced Ability to combat stress, §
and Fatipue reduces the abilityef

and personnel to combit stress anlh
tendeney to give up in stressiul s

REMEDIAL MEASURLES.

There is no doubt regarding I}
24 hrs operations. At the same timg 8
problems related oo cxlended pight a
Both these needs could be meshed i
provided certain issues are lackhed in
spirit and there-by meeting bolh .
regquirements and  flight  satety consikg
Some of the messures required arg e
belona

Co-Location of Night strikes s
Though op location could he di
pescetime logation of both dedicated ngi
squadrons should be al one base. THE
optirmize the working hours of all e
inyolved with night operations. Bﬂsidu;
better and efficient maintenance of nignt s
s and when the Mig-27 ac are fills
improved avionics and night vision deke
squadron’s  incumbent  responsihiling 4
station  duties would also get optimin
station working hours could starl i Ge d
and end at night, This woukl cosue
squadion need not work trom (700 i
morming Ll 24060 Ts at nigh, thershy s

Ind 1 Aerospace Med 4EIHEY
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00 hrs

reby reducing:

il ﬁWf?‘J‘. .

VH"U rﬂ“]_!llt'- and  eavess working  hours
reduced  outpul Adduionally, he
Looround the mght squodion dsell
be in consomance with nmight pperations,

mducing  overloaded  on a1l ageniics
W flying operstions. In cose  jopuar

W are given dedicoted night capabiliny,

plicement of two jaguar (ight) squadrons

hiee could be considernsd an option,

J&]HIIHLIH_'_L' of Wight operations ; Night flving
i '-'btplannml ek comsecnive dovs: nol ione
days and not more than bweo wiathe
(preferably allernote weeks), This block

of training woulih ensure that biory o

cpesannel adjust 1o night operations

lig-27 ac up pradution ; To enhance combat

lind reduce pilot stress, cquipping them

odern avienics and wight sasion devices

mhunce the Mig-27 ac’s performance

iy and reliability.  In the aight equipment

muinon process, the dedicaicd mght stike
gilon personne] should alse be ntegrated.

‘Lhanges in force structure © The night strike
eould be splil into two-thight structure
mhanced munpower, The two flights should
duy/might shifes for that week on aliernate
hasis. This woulit ensure that 24 b
5 retatmed within the squadron and vet
Ely is not comprormised, The personne
for the dedicated squadron should have
e better night performance in their previous
iikns, No ops U7 aircrew should be posied
e Night strike squadron (Onc single aircrew
tke-aveny a5 moch o 25-30% of available
gkl This would reduce operational dig
iy ours available with the stpfron for
lrerew.  Only ops day/Fully ops on 1yvpe
be posted 1o dedicated  might suike

ik,
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Extenided wizht operations : Mok

Physical Fimness @ IU i oo Enown Fiet thal
physically: hit individuils  nre less
disorientation amd are more capable of handling

comilal stress as well a5 cuialelive fatigue, Fully

e o

cipipped gyms should be provided wt squttedrons
and time should be maulde available to utilize these
Tacilities. Ewen Ciym utihizaon (throe duys o week)
meomingfevening could be muade compilsary

depending on the officers work shilt

Role of Aeromedical officer | An Acromedical
officer would need to bee o part and parcel of the
dedicated night sinke Squadron.. HefShe would
integrate. with the  squadron
personnel (officers and airmen) including their
tampiies. Albso, hedshe would hive to play the mole
of a psychotherapist The need would he 1o
desess andividual stress levels amd o dentify
cumulative fatigue signals, Thereatter advice the
commisnding olficer on correchve measures, Adso,
the medical officer would need to rezulurly counsel
the sguadron personnel as a whole

have 1o clasely

Febucation of familizs : Educalion of families
in recruiting their understanding and support will
play wital role in comserving flight safety [t is here
that AGC/Sim Cdr and doctors have a mujor role
1w iy

Leave perinds and exercise durations - The
best method o counter cumulutive Fatipue is
regular and periodical leave. Ttshould b ensured
that in every sia months all personnel of
squadron take a1 least two weeks of continuous
leave. Squadron detachments and courses should
be streamiined ul the Air HO level in g focused
manuer su that an areceew s onot oul of his
peacetime location tor more than eight o ten
weeks al a time (eacepl lone term professional
courses)




