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— -~ TABRZE ) M4 (INTRODUCTION TO HUMAN FACTORS) eceerereseersesesssessesesessssssesessses 6
() TOABEIZE | HUTEZR oo eee ettt s s ss s se s e s ssessessessnnaees 6
(=) NEEFEEET (HUMAN INFORMATION PROCESSING * HIP) ioveeeeeeeeteeeteeeeeteevee et 10
(=) FHEEE ( ACQUISITION OF SKILL AND COMPETENCE ) +eevvervevererreereereereeseeneessessesresseeseeseeneensenes 15
Z ~ ABEFH (HUMAN PERFORMANCE ) .octeerercreeessnessssessssessssnsssssessssessssesssssssssssssasessssesssseses 18
(—) S5 TAESEHL VAT (MULTITASKING & MENTAL WORKLOAD ) weveveeveeeeeeeseeeseeessseeesseneeas 18
() NIERYEZAEE 9 EN ( HUMAN STRENGTHS AND WEAKNESSES ) «evvvereeeerererereseseeeeseseesssesesesesenes 20
(=) EWEEE > WPI&IESS (CIRCADIAN, SHIFTWORK & FATIGUE) ovviveieeeeeereeeeeeseeeeeeeeseeseeessneeeas 21
(U0 BESJEEZETE ( STRESS AND PERFORMANCE ) ceteeeeeeeeeeeeeesseseseseseseseeseseseseseseeeesessesesesesesesessesesesesen 23
(1) Gt 1R ( CRITICAL INCIDENT STRESS AND MANAGEMENT ) voveveeeeceeeerererenseeseeeeenens 25

=~ TRPTEENSIERZ L83 (OPERATIONAL AND SAFETY PERFORMANCE IN ATM) ..27

(—) ANFs#Fik (HUMAN ERROR ) —JESEE NIV RME (TOERRISHUMAN ) v 27

(=) 78 (COMMUNICATION IN ATC ) oeveveeereteteteeeeeeeeeeeeesesese et sesssssssessssssssesesesesessssasasssssseseseseseses 32

(=) EFEFEFE(TEAM RESOURCE MANAGEMENT, TRIM) cvovecvveeeceeieeeeteeeete et 33

(PY) BT 25 P (THREAT AND ERROR MANAGEMENT, TEM) vocvoveveceeeevceeeeeeee e seseeses e snes 36
PO ~ 22224k (SAFETY CULTURE) toreeeeereeseseesessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssaes 38
T~ DMEHZEZBIETE .vvveeerrieeririersssessssesssseessssessssessssessssessssesssssessssessssessssesssssssssssssssessssessssessssases 40
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= HEY

FRIZEIE EATAHER (ICAO) HYFR &5 3837 - TRATEHHEER RV S
=HEE IR A Ry RIS FE AR - A0 2R ] AE N R IR 2R 5 T 25 A S 2 04
o R ERZE S AR B2 - AL - BUPR ERATAR SRR AR 2T
SRANANTZE N B/l SR R AR E dGse I H 2 o

BRSIIHIISE RATERBe Ry " RS N BINER | JISkERE - B2
T RN RREERMTRARSS R B E P s e A > R MRV P EEEH
e NBNESEFRERL > e B MaEE e - DIERRERMITR
FLE HITESE -



A - TRERRER

— - 712

3H4H A E P E BUPRARES 8 o th R 22 A SIS T
NS E

3HSH~ | IR A\ BINZRRE

3A9H

3H10H T DS E A SR T e 22 X B DR B 278

e e/ NS BRI PSS

®oE N %

3HSH

Introduction to Human Factors
How we think, process information, carry out
mental tasks and work

How people learn and competence

3H6H

Understanding human performance - workload &
multitasking

Human strength and weaknesses

Understanding human performance - shiftwork &
fatigue

Stress and performance

3HTH

¥y ¥ ¥ | ¥

The nature of human error
Understanding human error

Communication in ATC




¥

Teamwork in ATM

= Basic concepts of TEM
=  Human in system
= Basic ergonomic principles in ATM
3H8H
= Function allocation and system design
= Automation in ATM, impact of automation and
new innovations on ATCOs
HF 1n safety management
3H9H Applying human factors in ATS

Categories of HF i1ssues & impact




2~ EREERE T

Ms Irene Low
Ms Irene Low > FEGHNIMA o PO AR LB L%
EEL B RBORER SR e (UCL) B AN THEEE (Ergonomics ) » BAESRAR
RSt g M2 2L - SR B R RIS 2 5] (National Air
Traffic Services, NATS) Za#fF HE(E N RINZR T TILET 9 SRRV
A& FERAIAL N A E] > B AR N 2R TAZRAR - BEEIOM Sz a2 I R
eBstEA B aERl R > EANRRRTEESHEREEESE -



B SRENE
—~ T ABEZE ) /M8 (Introduction to Human Factors )
(—) TABEE

58 " AREZE ) MBIREA S ( ICAO) BN NBHEERIESRAT
e NRRREFEABLHFTATE « TIF  TEEHREHE 2 08 - USRI P
THEYVH A8 - NRRZEFTESSTSEIER EZ - Ba s - A8 - A
RIS ~ EYINR - AR -
" NRNZEEARIN AR LR - KRS - e @ m R — R T IEryHEAL
ANZ IR © -

fie EHCE ZIMTFEN BNZEREGLRAEREIR AT R A ~ F -9 AR
AN Z B E AR A Frha iy TIFEREE i AR AR TOERet - ISR
Z R E SXOZ A S LR N Ry IN R PR e LU B DR FE L EE
AR AR EE HE T B D IRATI S s A A B

[ P EC T AH SR R AR B A B Y N B N R S 18T S AR R R
H o AR SRz

ATS Related ICAO HF SARPs

1- 4.3 Air traffic 4.3.1.2 Knowledge — Human
Personnel controller licence Performance & Limitations
Licensing

d) Human performance and
limitations relevant to air
traffic control

11 - Air Ch 2. General 2.22.1.1 Recommendation —

Traffic

Services 2.22 Service to In communications between
aircraft in the ATS units & aircraft in the
event of an event of an emergency, HF
emergency principles should be

observed.



ATS Related ICAO HF SARPs

10 — Aeronautical Ch 2. General 2.2.1 Recommendation —
Telecommunications HF principles should be
Vol IV 2.2 Human observed in the design &
(Surveillance Radar Factors certification of surveillance
& Collision considerations radar & collision avoidance
Avoidance systems) systems

10 — Aeronautical Ch 5. 5.1.1.3 Recommendation —
Telecommunications Aeronautical In all communications, the
Vol Il Mobile consequences of human
(Communications Service performance which could
Procedures affect the accurate
including those with 5.1 General reception & comprehension
PANS status) of messages should be

taken into consideration.

SHEL MODEL :

ICAO HF Framework: SHEL model

- Complex interactions between components in ATM
Software

S

Hardware  |H L E Environment

L

Liveware



TR NN ZE - eE A Z SHELL MODEL & » SHELL f7i{EES
FHFEFTAARK - sy R E AN R E T 8 G & ER BB T - S
(Software) ~H (Hardware) ~ E (Environment) ~ L (Liveware) ~ L ( Liveware)
HRfEIHY RS Liveware B0 VOB T AHY G BhRA (R @ A BRI £ 2 HETHY g H
IRl SHEL MODEL 715 2 B R E- A 4R 48k FH 2 ERET N B IR A AT s e e &
HRE EEN 0 TR ¢

® S (Software) ¥k : LURNTE RIS S » fEHVRISEEIERERER - (F
EMUE ~ BT~ s - 5% IR T SRS B85 r /R 802 LIE
EREREUER] AR E IR R S A T AT e LIE EFRK
e ENERTEHE QBRI S REfE 7 EAEE B XA eI
i E R LA -

® H(Hardware) BERE : fEHVE(EAEM - TH - B ERRAVEHERE -
PlranEdla ~ B - ATMS Z4¢ ~ B2 - fEaReE - i - BRSE  &
s s s T LR A e AR TR > BNRE
Bl RUIE-27)/S

® E (ENVIRONMENT) 3% : [HhpafEHyERE: o] DUZ YIRS - AE A
BRI TP HRSR, - 5 RERHE ~ HIE © B TIRRER Rl = EAE
JETEfE ~ R RIE -~ BRE > TAERUEER G SOB(ER] - FEREAE GRS
F A DU SR AV HARERST AT sHE b TR M - 23k
NIt - SRR 5 B (A AT RE R B U A LB -

® L (Liveware) A : fEHVZEURATE H B A S TIEARGHVEM TIEE
BARES - RMBEUERS - ERFIRES - 2B - BE - L
RE -MEAR RITE - S TEANES - BEEPIIALSHEA R
Bk > 40 TR, THEE, - TEREE) Fo B ARRGTEY
EIRATE T RRE DR —HERENZE -



® Central L (Liveware) : {5IVELERATE R EAS - AIVEHS  LEEA[E

AN EIRERED - BREEAITT Ry - FERAVE TR S A I PR T SR

EPNCZSIINN.

B RATE ] S AR B E

W RATEH B TR RIS

W R B A AT R E I e

W ORMUE S B ERTE R

W RATEH B A 4R K

W TR S0 (0] 58 AR B SR ST R B R

B SCESRATE I 2R TR ENME AR ZE

> Bt

> EEREE
> LHEAR
> AHENRER

Human Factors Balance

Organisational,
Task, SOPs Social and
Procedures, \ Natural
manuals, MOPs Environment

\ /
Equipment Teammates,

Tools / other Aviation
Technology professionals




(=) NHEENEEMEZ (Human Information Processing » HIP)

NEFERUEERE (RVEREZ 2RIED) SRR 2R B S 5 B F SR
g - KB Ry TIPS B

Human Information Processing

Situation Decision Action

Attention Perception Awareness Making Execution

Working Memory

Long Term
Memory

RS (Attention) — {1 AR SR B R BUEAEILNT » 2SS

BV L o ERTIRECCATE R 4ERF M (sustained ) ~ B85 (selective) BR

SyHetE (deivided) =7 :

® UERIMIEET — (RIFHEREE (vigilance) B (alertness) ARERDAME
A E B AR © B (vigilance ) 38 I/ H EATRIBAVREE T X8
BRFE HEEAR A IR B - R IR SEEh AR M
R A mIRe (R PR B E A G IR - BRI T 2 EAYEH - B
TRELLEHINUS - B8 (alermess) QISR IRET & SRR ERETT - B
WHERTTEAR - FUIBEMEARHE - BB R R R DL T s

10



® EERMIEET— ABRRUEIRERR G AR  HHNPEHY - AR
BB ~ BrErHY ~ S5 RIHBHVE S G LA SRR - P RERY
geh > R A] AR B REy$45 -
® HEMEEN—ZTAE#E (multi-tasking) > —{E A 0] DAEIRFECR H—4
F=5 - Pla—EBZe—BERN - B R B B EITE R
FE AR S R B AR > AT DU SR IR MM - B it
SR
A1 (Perception) — AFTEVEEEIHIREEGRIEL (stimuli) &EHEAHEGHI 1R
P 2IH SRR S BRIEEIREAT » AN I A R 22 2RI RE ) - L
SRIFER G > Ry(TTEBE— AL CHVERIMIAE TR 406 ) WL H I "5
e —RRIE NSRBI > BT B MR RIS i A & 2 &
BRAVE RN AMIERT A M B B - ABRE SR T nI DR (LB D &
AV - PR E AR B R - B MR ARHTHY ~ JEFRIA ~ A= BRedk
V&R - FEERNEA T ~ BRSBUEIRIRN T taEE B e - (HE ¥R
BHEELR
i RN T — NSRBI R SR B YRR AU R E2 A
H S —HFF B - RS AR P FEEA @ SEREAFRAEW A
F PR g B AN ET R EE AR E
TEHSERFIEEEY  MRERAEEIEE T - 8 728058 CBH (] LU
SR > B BB R S S Bt o i SR SRS - R

RED BLACK BLUE GREEN BROWN ORANGE
RED PINK BLACK GREEN BROWN YELLOW

B ES (Situation Awareness) — I EAVEELE " EZERMSBIEAEREL
FTASEE ) - SRR SRR - HBATAEERT > WEGHEER

11



AR g - A O DR RS Y — i e - 50E GRS (mental picture ) #k
ERERTE AR EN A - e bRl - AT ARACE IR E 5
ATRERERI -

HEERREREEIINRRS > IRAARR > SEORARE - [Efe=
5 ETRIT BTz A FI S AR B YR B IREBTA RN - aZEika
sTARE] ~ TRATEEAMBIRS - P53 « KRS © HERGHEEHY > AIBIEfTE
B ~ TRATEH 230 ~ RERIERES -

EE A ETE AR - AT - B SR IHY
TSR BIERVACER A B SRR PR L B I B - s EL B B
ST EA NIRRT - AN TR TR - MR ARIR R
HOIRRE » TAEER nT DIE BRI E N —20 sz IS -

PEERHHES » B B MR ] DURSERHCE R AR B R B
ERHEEAERBIEA KRB - FEEREGTEER —EHIIRE] > 2
B AMEEL WEENERA GZK - AR IR PGSR - B s e
EEFEEE - NIEH SRS E M Z AT WARENRAERH
AR EAHIEOREY - 5 T A% BT -

TSRV | ERRINEE - KERES - ETER - EER
RiE ~ BRI BRBAYIRT {2 SR ANIE - P DA T R TR AV (R RoRE A SO Bh 4EF 175
BN E T RAGRBIER EEHAY Hh AR BH 2 B TIEEER A
SR - B o] DUEEIR AT B R A E R R R SR -

SEEEERAEE | R T
> KBS | > EERE R
s e R E S B Y
> RS iy WiiTESMEE
ek REER SRS
BE

12



4.

AR E E B HOHE C i TN

TP ] IR T51E (big HEE

it~ BHGIERE picture ) TERBRE T R 1E

SR HEB R S E T TS A AR

INEER—HEE HIRE RIS B HE Z 4 K T

YR 2 _ERHRAIAH (big picture ) ##
BRI R Sl AR BT

RIS MK (tunnel vision)
N f4R e Ry B ok
TR TAF &4 BEiEREILH %
T A 1 R P AR
|

8% (Decision Making ) & #i{T(Action, Execution) — R [F] /7 Z& i st — (&

FHHAA] DUERNGERAVAETE - RSB EE E a8 N =#%: :

(1) #E#E (Criteria) — 2L T A A B THYAEA]

(2) J7% (Alternatives) —FFEMIIFERHEGEER » HRFa1AS |

(3) [RSEIES (Cause and Effect Beliefs ) —HUHEEbsE 1Y 77 224 I 2
HRRAE -

TRFTE il & P PR SR ED 73 BB /2 E 2% L (multi-task ) ~ 25 EEEOK (multi-
demand ) HYEREE T » MAEENRE ~ WAEAVERILIE T - Pt SRt VAR A
S ~ BN EEEY o R IRE TR RARY AT - SHSERE IR A BRI IR SR
MRS -

TSR R E T
(1) s$EERAVEEAE (Criteria) ZE4F « BIMEENEE A HIEHENE LA EE

FIFTAE R S
(2) J2AEHEEANEER T (Alternatives)

13



(3) [RIE#EHEE (Cause and Effect Beliefs ) #H4E5EE% o

HFHERRAVBRE PR E g9 — SR EATAh - BX kAR
® JHR{m5 (Frequency bias) —HAMRFF SR R E I AENIH

%

® Iirsd{m . (Association bias ) —F I AR R A EE T B SRR A E—iE
(BRE_EXrinsEH S EE] - fEURTT R TS5 S S BRI s ETR
PRIEE ™~ 2 28 1 P R T R e AL PTER A BT & BB SR RE 0 Je
SHE—HE)

® TR & (Expectation bias ) — AR5 2 i BEFEE R M AT 2R B AT & 1Y
ik EREROEIER L - TREIE A RS RESL

® fuitifm < (Confirmation bias) —HeTEBEEMIEE - AEAFILHE -
RHEA TSP JEAVE RN - 2ETFH CHYEER

® PGB E (R (Group think bias) —BEAGHLEH IR SEARIAE S
HITHE - BB ERRA FIREE K -

(AR SRV TED TR 2 B I (Judgement) -~ FIETA APLEA
REFE - P R - TR ~ AL R LIEA
NHEE JTH 50 ~ 5 552 FE BB IR D - — (IR HIE A rTRE & 5 [ 38—
AT - 2RI FIETEE (The poor judgement chain ) —{EEEHYHETHE 7T 58
FELEHEAIE 0 BRGNS R > Z2E RIS MIRE TR
BRI A Be HEVE R BRI -

REE (Attitudinal factors) 22 B RIVEZINER » G ¢
® JEfmE, (Risk awareness) PR (safety awareness)

® (E \NHH TIFIREFREE

14



Quality of
decision

Confidence in
decision

TS HAROAE S A B 15 - (B2 BG4 7 HEAI S E T RE A 4
YRR -

TAEsCtE (Working Memory ) —RUERIHIVECHE @ HAEEIVFINEN @ SR EE
AR REERBERCIR 7 (+/-2) (EEAL - PREFAVHAREIREY 15~30 70 - SRARHIRER -
REDZEYMERZENHEIUS T TIFECIEAVR S — R R SR A &
St BAREHNTRA RS =0 " Histin, lastout ; ~ " Lastin, lastout ;
" Standing out ; °

H—wInE R DARERRE - E2F LIFsdiEEm & IE0E - Br4EM
(Chunking ) 2—{E777% » HEFFZECEAVRIET4H - FTLAE BV D ECIR AT - B
WEEEESENS » 0983567334 = > (983 -567 - 334 : B3& R H C AR R P HUzEES ; 2k
FHABNESE (Mnemonic) » Weather, Equipment, Situation, Traffic = > WEST o

RIEAECHE (Long-term Memory) —H#LT{FELEAE » BAAEMEIR - SCERHE
PR > P AU - ERERNEARIHECRARESE - WS A Y ~ 2B
A - AEERN - Rt RN S IR A R -

(=) HaeEE (Acquisition of skill and competence )

1. T AAKRZE, #HEE (Human Factors & Learning )
15



FEE R AT Rk A DB —EIEAE o T E S AR ERYEE A |
(1) #Z%L (Discovery ) —fERNENHYERBIK I HERE - RA NSIEIEE
AR - EZEBTARLR - SRR REBEAE - RAREE -
(2)  {%e% (Imitation ) —ERFE A > FERFEE - (HEAAOE P EE  S5R
R
(3)  3EEt’% (Rotelearning ) —HEFBRSEECHEE N2 » — R T AgREE »
R F, -
(4)  #EHDE (Reasoning) —{EFE LM - HAHAKBAKES » 2&A
BERHVEE T A
2. TREEEEWIRRAI (Principles for Skill Acquisition )
(1) {ERESRABRAAME S R S Y
(2) Z—EEFHI2E > D —BEEIEE |
(3)  AESEIE G AR B IS
(4) ik NE2EE —Pike's Laws of Adult Learning » 43 A PO{EERI -
® N AEA AKSEEMNEES (Adults are babies with big bodies ) — k{5225
—i% o T HIRRRRIRIE - ASZE T DIERE L » NMELLL - 5
PNEN=T R Zoh AN
o JHHCHMERRENFEEREE (People do not argue with their own data)
—&OBE C B S EIAER LR A GREA A -
® EURUSERAELIELL (Leaming is directly proportional to the amount of fun you
are having ) —HABARLE FE(TEA JBLEE B R BN TR - AEhivEE—(E
EP R R
® ITHRIEA EEENG (Learning has not taken place until behaviour has

changed ) —EBEAN EIEIREIE(EE > TEEIRECT (FEE -

3. B3R (Learning Styles)

16



SRR o3 A A R — TRy 537k - FIRE(R 22—

5 i ATREfR G

Z—it; AlRE A RVE LGRS - A AR - A L n] RE R I R e
8 JEBRE ANRE ST BE RS o BEPE AMERS SR B > HEAEINE -

(1) {7872 (Active) VS. EZE! (Reflective)
1TENE (Active) BEE (Reflective)
> TERMEFMEE > TEERMTE—T
> ZERRIAETFESE > BB EANTIEEE
> EHBFEERERERIER | > SSRGS R
> EEGRRBIAGTE ~ AR
EHINE /TR
(2)  EVBZ (Sensing) VS. HZEZE (Intuitive)
BVEZ! (Sensing) B2 (Intuitive)
> BEGCEESENIEE - EER | > EEdRIvRE SRR
FARI ~ LT A > PRITAEART AT BB AR B
> JLEEETEMECER - AEEE | > ZEER SRR AE
BN ERERE A4 FREBYMYEE A A TEE
> B 1SR - fERE R {3
HHERZEH AL > EEEE - AR
> fERIURPEI HEKE N
(3)  1HEA (Visual) VS. sESZ (Verbal)
HEBE (Visual) m=2e (Verbal)
> ZHEG - EE > BEUER - I
> HENTHESH > CIERFE TSR

17




(4) 1B (Sequential) VS. &E&%Y (Global)

fERFEY (Sequential) a2 (Global )
> TR EENEE T EER | > EE-REEpAE SRR B
> R - GRS 2

> PSSR WNRE
=i - B9 T BOLE
0

> HEEESE % A LUHERE
AEEECE TR LT Y R - (5
TRERAF R AR AR EIHY -

—~  ABEFEH (Human Performance )
N EZIR e 58 i — T AR ST » PR 22 81 TAE ST P E K ARG
WERE ~ SRR SEEENE » R FRAINVE T AR R R a2 2 A B3RIR DL Ul

fa[FZ 2 -
(—) BT AEHEEL VSR (Multitasking & Mental workload )
DV¥EEf (Mental workload )

AR TIEHESENZ S OB A SR L LR - ER2 RS
RERRFTVAN VS T ~ W2 BAERR > s EE R RNARS
BIanE A\ «E5% ~ KI5 - FHEIRETT Bt BE 0  BEEE (HESEdmHES ) -
W55 BETT ~ M C/MEME ~ AR ERETT ~ RATE HIETT -

DA SR AR ERE = EIEE: - RE SR © £2
firHY =223 ( Skill-based performance ) ~ #2RIEL[A1FRFF (Rule-based performance ) ~
HIERE IR (Knowledge-based performance )

18



SITUATION

Mainly
Automatic

CONTROL

Conscious
& Automatic

Mainly
Conscious

Routine Skill
Expected based

Familiar or
trained-for- Rule
problems based

Novel,

difficult or Knowledge
dangerous based

problems

FefloHLRE3R (Skill-based performance ) ——f% HE(FZE » KEB T EDE HB=(

AEEEBEFERIER > PIEEHEER - F55RE - SFEEIAET

e R

FRATEL AR (Rule-based performance ) —## 8 —Lb/E3E EAYRHERE - (HE2HZE

IR LB SR E EIEE Y - EA SRR PRt ae i - B

Eak-FEERVERIER - Bld0 - pEEEHIERE - HTRERIEEHE -

SIEREL A F3 (Knowledge-based performance ) — 78 7 ¢ & 7B 1Y ~ BREEAY -

EharIHE - S 2 EHHVERIE R FEEMEEIRAT SRR A IR
RETT > MRV Z T TERAER - 8+ (I EE A L -

% T{E% (Multi-tasking )

— 0L E D FERFET A R —H T —NEREEE D O EETY L

1€ o Fo _EnlREEIRG #E T 268 TAE (Time-share ) * EELIE TIE P ABERAIA
Bt #A (Task switching ) ° FEEE RO HE A (mental resources ) 2R 5EESIE TAE ¢

19



RIS ECH 2 REERE > HBHEZEM ~ 2%~ B - BRI Wik
SERENEB AR EF R - HRisE s -

% TAEEESZFTHEN T O A B E S SRR 8 SR AShEs ;
TR A\ GahH FRHE S T SR ST - S9MERE — N R GRS TIFE
YRR — [ R B PR B A HOAHAT Y A - SIS R - BB e RE TR E—
PRI - [FIRs B SRRE H ARG R B © B LA FEEE hI R ea e (B By T
1F > gL FEIRAR -

(=) NEHYEEAELYES (Human Strengths and Weaknesses )

o JHHVIE/ZE

£ Sk
> = %n JIND Y gl )
> Mo (s | LT o Rl HHITRR S
I

AR G A HIEC IR IEEL )
> BEILOHEEANERT] > BIEAL
HHYERE R

> RIECREAKATSE
> RS o JQIRA R R HE K

7
e B
> 2y b oy -
PRI » ST A PR BRI
T2

> ERRVETIEES > ] DURERH AT

> =R itori
AR AZREEFE (Monitoring )

o HELIELS

225 sk
> —k}\r: %é/E[\A[:
> TIEERE &t RESIAR
~ > ;-\A[: B [~ 73 \
> TAESIBHEE KA RE MG B AR EE Y
> EHIEIEZ
> RETSEE RN R RAR
> BEEIAR

20



4
> T

> prHEEN - aEREE SRS | > JRREETHIR

(=) EWEE > #wPt&IFiss (Circadian, Shiftwork & Fatigue )

EREE (Circadian thythms )

Circadian Curve

» Body Temperature
» Cortisol
» Awake and Alertness

06 09 12 15 18 21 24

The curve in reverse
* Melatonin
» Sleepiness

03 06

EREVEREANEBFIT B L RAEN—FEEHESL - AR T SR
(Hypothalamus ) NAYAEHREE§E (Biological Clock ) BTt » 2 K EHIREWE(LHY

FERK -

P A B g A — AR A G A A — KA S - AR RS UERE
AR RIS B B AE - £ 83 KM S A& H el s R M rir A B B R A
Bl 52— A Aa A (Cortisol ) » 1T 1M B SC& HENFHET > FHE#R B EER (Melatonin ) »

SR PR

21




AR PR AT » 7~11AM LUZ 6~10PM » T80k
ARG RE » OAM~1PM B 5~OPM » BEBRBEIT: » 6 (B At 4 SRAsRE
T > ERERHE R 25 /N (B - T2 —R0 24 /N » BRI A ORI
WG R AE S -

EPLHIAY TAE—E GTRl EWEE SRATERIGTAl G EL —EEE—E W
SEHRENRRIC S - BRI SREEERIEE - BRI Okt g2 8 |
A LIRSS « RIS - BAAOEE) AR -

S IR BT T4F (Fatigue, Sleep Loss and Shiftwork )

B IR 2
7 AR [T > EE R > NIESS TEERAIN
> TR FERSES
eT———
(T B AR R A > BB BOREE
> EEiEEEE > fEeEEE R
> R R T

> R PR B AR HefE

. o S BRI T
B S HR S = =

S
. e o > i 2 8 /[\HE%

gEE  |> LErmenmEan | O me 8/

N >R 46 RIS

HIay) BB %E \
B S IE RSk A UER S A AR
> BERTA B F S S

fb&YrEhh

> WEEr S| en ] R
> = j: = ++’\E¥
/J\ﬁﬁ_.‘lz‘ y Eﬂjj&/‘%%% g?'ﬁﬁﬁylﬁi L%Eﬁ%
e 3C 7

R BRI 55 (K& 15 73

> i
$% > RIS 20 456 A BhEIR
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> EME 1 NERERE— | > WSSHERYD GRS
Nl FE % 4y S R AE O R 8~9 /N
ST RIS HEAR 5 1AM FTERES -
> RS > BB 10AM RTZHER
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(PU) BRJEEAZEIE (Stress and Performance )
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Stress and Performance

Mental Complexity

Moderate
More Complex -t

=P __ Less Complex

Excellent

PERFORMANCE
Average

Poor

Low Moderate High
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(71) fEH=ERR 1P (Critical Incident Stress and management )
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~ TRATEEREEEZ 283 (Operational and safety performance
in ATM)

(—) AR (Human Error) —JE§EE NFHEYRME (To err is human )

The three stages of Crisis

Emerge Stronger

Decrease Ferformance-
A Period of instability
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Error chains & the Swiss cheese model

Reason’s Model

/" occusrence

w. Limited Window of
" Decurrence Opportunicy

Freconditlons
Fays

I Active Faillures &
Latent Unsafe Conditions

Makers O Active Faflures

Decislon-

F : Latent Unsafe Conditions

o Latent Unsafe Conditions
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A BBRHIERY (The nature of human error )

The nature of human error
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BisE TR (Error Management )
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/ Trap errors — detect

or record errors \

Avoid Errors
" Reduce opportunity
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(=) 7@ (Communication in ATC)

Influence for the Message

SR =
® =:E (Verbal)
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The biggest
communication problem
is we do not listen to
understand.

We listen to reply.

(=) BEFEFEH (Team Resource Management, TRM)
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TEM and TRM

TEM — overarching safety concept; multiple applications
TRM — exclusively a training intervention
TEM countermeasures build in part upon TRM skills

Error
Avoidance
Threat TRM Error
Management [/ Skills Management

Management of
Undesired States

g~ Z23k (Safety Culture )
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Components of Safety Culture

informed
culture
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