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25% - 30% -
(4] -
20% - 25%
20% -
15% A
15% -
10% A
10% -
5% A 5%,
0% - 0% A

CFIT

OTHER
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OTHER
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INF DAMAGE
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TAILSTRIKE
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OFF ARPLDG

RWY/TWY EXC
GUPLDGICLPSE
RWY/TWY EXC
GND DAMAGE

G UP LDG/CLPSE

MNote: End State names have been abbreviated.

Note: End State names have been abbreviated. Refer to List of Acronyms/Abbreviations section for full names.
Refer to List of Acronyms/Abbreviations section for full names.
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Accidents per Phase of Flight (2014-2018)
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%15 airport P8 runway RE times (RO/RV/USOS)
O5R / 23L 0/4/0
O5L/ 23R 0/1/1
| aois 36 0/4/0
ZSYN G2 02/ 20 1/1/0
o 1 15 13 /31 0/2/0
6 1/0/0
10 0/1/0
9 0/1/0
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Runway Excursion(RE)
]

> A veer off or overrun off the runway surface. (ICAO)
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Overrun on Landing %

Veer off
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@ = Gircle size represents relative frequency of contributing factor.
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Tier 2 Tier 3
SPI SPT | 2018 54X
EEHEEESEY <0.045 0.011
HERER T 0 0
SRNERREN 0 0
f B B35 55 £ (RE) CEERENEAGEN <0.003 0
2018=1H% : 0.023 M P FESE 2R R A S 1 <0.003 0
T KieERTEEFEER 0 0
E-fes
TERBESREIRES
N <0.021 0
HEREZEREREMER 0 0
SRS
R M AT E LR EBURER 0 0
£
Lagging Indicator Precursor
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RERITRE 2018Target | Jan-Dec L
21 g;ﬁ:*#?#[Seriaus Incident - ICAO Annex139 P4l 7 SAE /T A 0 0.034 -
22 | [R@iEE A (Runway Excursions , RE) 0 0.023
2.8 | GDI (Severity High) $ £t <0.01 0.011
31 | RSO/ EFESH(EPEE - ME - RERRERERS) <0.054 0.057 ]
3.2 | Zp@EEHS (Inflight shutdown, IFSD)(E T <0.006 0.003
3.11 | Pitch Angle High during Takeoff or Landing <0.105 0.08
313 | HEACREMZRAS R TFERBETERREEN <0.003 0.011 .
3.14 | GDI (Severity Moderate) % <0.05 0.023
3.18 | SAFABHZCAT 3irEsH <0.021 0.011
320 | AABREAMEBMBALZSHETEZS/PERKBHER <0.061 0.034
3.21 | fElRMmiGRKH AR KR EPEBH <0.025 0.034 .
3.27 | Level Bust <0.018 0.046 °
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Pitch attitude high at landing
High normal acceleration (at landing)

ASC&EXSEEOFDM T fE/NH i BEERER | RECERER | BEEER | RBEER | Ztk | Eik
Precursor FOQA Event fiseE | s |RdiiEE | RhEE | HheE | RS
Crosswind High crosswind component (take-off) X X X

Steering malfunction Heading Dev during TO>100kts until lift-off X
Reverse thrust asymmetry Asymmetric reverse power X X
Tailwind High Tailwind Component (take-off) X
) ) - High power on approach "
Excessive engine power(3& i) Approach Speed High (<S0R) ¢
Deviation above glideslope
Deviation below glideslope
High rate of descent (<500ft) ; ;
Hustalie eppecach High rate of descent (500 to 1000ft) X A
Late land flap
Late Land gear
High energy over threshold Approach Speed High (<50ft) X
Long flare Long flare X
Deep landing Deep Landing (distance from threshold) X
Excessive Bank on landing (at touchdown)
Abnormal pitch landing low
Abnormal runway contact G lm@ng high X X
Nosewheel landing
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CHINA AIRLINES NKG 5/6
RIM ZSNJ-NKG-NANJING
Airport Page 11-Mar-19
%™ | @yzHcc o 183 ™
. TN T | B [
* e ISR
17077 (1) ZSHC j \0 (2) ZSNB N
LS 07/25 - Not to Scale
ILS 13731
(1)nommucmmemou/cum N30 13.7 E12025.9
| Ops. Hr.  The | Jeru v |
Fuel JET , ACU v w
| Fire Fighting Cat. | 9 Eipment | St Uk | 7 l
| CALBranch or Rep. | Yes Tow Bar 744,340,330,738 |
| A'C Type currently Operating 330738 l
| (2) NGB / ZSNB / NINGBO / CHINA N29 49.4 E121 27.8 |
Ops. . has T |
| Fuel JET Ecuipment ACU l v 1
F-re Fighting Cat. 8 Auisannnill |
CAL Branch or Rep. | Yes ' | Tow Bar [77«.340.330.733
I ac Type currently Operating 330,738 ‘
(3) PVG / ZSPD / SHANGHAI! / CHINA N31 08.5 E121 47.4
Ops.Hr. | H4  |eru v
Fuel | JET A1 ACU v
Fire Fighting Cat. 3 B ;ArVS;MUm v a
CAL Branch or Rep. l YES Tow Bar 744,340,330,738,777

Planning & Development Department

L

{4

CHINA AIRLINES NKG 26
RIM ZSNJ-NKG-NANJING

Airport Page 11-Mar-19
Mountain BRG:359° DIST(m):36700 Elevation(m):448

e Refer to JPSN chart for more information

3. WEATHER
| Month | Jan | Feb | Mar | Apr |May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
| Avg. High | 7 13 w6 | 21|29 |29 |32|32|27|2|16]10
| Avg.Llow | ! 5 8 | 12| w2326 26| 21|15 7 4

Temperature in Metric(*C).

e Heavy fogs in early moming from

May till August. It scarcely snows.

e Prevailing wind comes from East.

m/sec.
TAXIING & PARKING

November to March. Typhoon season is from

Perennial wind velocity is between1~5 1o 17

- Passenger flight: Normally parking gate assignment will be (Apron 3) No.210.
- Cargo flight: Normally parking gate assignment will be 67-69. Sometimes the
gate numbers that cleared by Tower controller are different from the Follow me
car, please make sure the ground marshal is in position and aircraft identification
signals from the marshal is received before you can turn into the parking gates.
e  The following wingspan limits do apply:
TWY A7 restricted to MAX wingspan of 171/52m;
TWYs T4 and TS5 restricted to MAX wingspan of 118736m;
TWY T13 restricted to MAX wingspan of 66/20m;
TWYs T20 thru T22 are restricted to MAX wingspan of 157'/48m.

e B777-300ER shall offset centerline taxi at the corner to following TWYs:

K (North of A) and A; Al10and A; Q2 and Q;
A (from THR 24) to A: A9 and T8; Q2 and R:
A3 and A; Al10 and T8 Q3 and Q:
A7 and A; B and Q; Q3 and R.
A9 and A; BandR;

Note: Refer to FCTM 2.10 sharp tum to a narrow Taxiway.

- Upon landing the aircraft guides by Follow-me vehicle.
e Mandatory report holding points HP3/HP4/HPS5/HP14, crews should make
mandatory report while taxing through these points.
- When wingtip clearance is in doubt, suggest crewmembers 1o stop and request

for tow truck.
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6.9.8 Stable Approach Criteria

Instrument approaches should be planned to arrive over FAP/FAF, or 1,500 ft
AAL, whichever occurs later, in the landing configuration, on proper glide path,
and at proper speed. All instrument approaches must be stabilized no lower than
1,000 ft AAL.
Visual approach should be planned to be in the landing configuration, on proper
glide path (VASI, PAPI), and at proper speed by 1,000ft AAL. All visual
approaches must be stabilized no lower than 500 ft AAL. However, if maneuver-
ing is required by the published procedures in order to be established on the
center line of the landing runway (i.e.: HND VOR 16, JFK VOR 13, circling
approach,...etc.), the aircraft must be stabilized no lower than 300 ft AAL.
A stable approach is defined as:
- Aircraft in landing configuration (as per respective FCOM); and
= Airspeed, not more than bug (target speed) +15 knots and not

less than V,o¢ / Vi s: and
= Maximum sink rate of 1,200 fpm; and
- Engines “spooled up”; and
« For a precision instrument approach, less than 1 dot deflection

on localizer and glide slope until visual glide path reference can

be maintained (VASI, PAPI, etc.):
. For non-precision approach, less than 5 degrees deviation

from inbound course;
= For a visual approach / segment, less than full high or full low

indication on visual approach guidance (VASI, PAPI, etc.)

unless the descent to a landing on the intended runway can be

made at a normal rate of descent using normal maneuvers and

where such a descent rate will allow touchdown to occur within

TDZ of the runway of intended landing.
If the aircraft is not stabilized by 1,000 f/500 ft/300 ft AAL, as applicable, a
missed approach is mandatory. A missed approach shall also be executed if,
after passing 1,000 ft AAL on approach, it becomes obvious that a safe landing
cannot be made within the TDZ (the first 3,000 ft or first 1/3 of the runway, which-
ever is less).
If, for any reason, approach conditions require any deviation from stable
approach criteria, such deviations shall be briefed prior start of the approach.
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gZII—EBEl:II:I\_( — Reducing the Risk of
F o U MNDBATI o N RUNWVWA Y EXCUIIRSIONS

Runway Excursion Risk Awareness Tool

Elements of thas tool should be integrated. as appropriate. with the standard approach and departure brnefings to immprowve avware—
ness of factors that can increase the risk of a munway excursion. The number of warnming symbols (4 thar accompany each factor
indicates a relative measure of sk Generally. the higher the nmnumber of warmning symbels that accompany a factor., the gsreater
the risk presented by that factor. Flight crews should consider carefully the effects of multiple risk factors., exercise appropriate
wigilance and be prepared to take appropriate action.

Failure to recognize the need for amnd to properly execute a Rejected Takeoff (IR TO). Failure to recognize the need for a so-—
around and to conduct a go-—arcwund at any une durnng an approach. fare or touchdown 1s a prunary factor in ranew ary CXCLUDSIOoIS |

Ty pe of (Pperation Environment

MNonscheduledfair taxiffreight £ Wisibility restrictions — e.g.. darkness. fog. L o

Training/observation LR IMC, 1o light

Flisht € I Contaminated runway — e.g.., standing water., L B
= . snow, slush. ice

ET;:::d state of alertness — long duty period. L S Tail wind greater than 5 kt Yy

Single-pilot operation Y High crosswinds/fgusty winds LB,

Adrport Heawvy rainfthunderstorm on field S

Mo current/accurate weather/ runway condition S Alircraft Equipment

information Mo wind shear warning systerm i, 2 8,

Unfamiliar airport or unfamiliar procedures N Inoperative braking system — e.g.. wheel L s

Familiar airport potential complacency S brakes. anti-skid. spoilers, thhrast reversers

Inadeqguate/obscured ranway markings A Gperat]ng Procedures

Excessive mubber/mo porous friction coating or iy Cockpit distractions/mon-sterile cockpit T % Y

CrOoOoWes On runyvway surface Absence of no-fault go-arcound policy L B

Minimal or no approach/runwayftaxivway lights LR, Schedule pressuresfdelays S

A Traffic Services Absentfinadeguate descentfapproach briefingis) L s

No airport traffic control service L A Absentfinadequate briefing/planning for braking S,

Late runway change/unreasonable clearances S management after touchdown

Expected Approach

Mo wertical approach guidance — e.g., TLLS. LB SR A, INefinitions:

RINFP. WASL/PAPL ms - 1 3i syt

Nonprecision approach. especially with multiple L B A

INC = instmunent meteorological comditiomns

LAHSCO = land and hold short operations

step—downs

Wisual approach in darkness 2B A

LAHSOWpartial runway closure A PAPI = precision approach path indicator
. _ - = -

Planned long landing i, RINP reqguired nawvigation performaance

RWAST =— wisweal approach slope indicator
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Normal Procedures-
Appendin

737 Flight Crew Operations Manual

CHINA AIRLINES

TEM Guide for Arrival
HUMAN

® Fatigue/Experience level/Qualification of crew
® Communication barrier (e.g. crew/ATC,
crew/ground..., etc)

ENVIRONMENT

® Terrain

® Visibility restricted (fog, haze, mist, smoke,
snow..., etc.) )

3 Visua; illusions (sloping runway, wet runway,
snow

® Wind conditions (crosswind, gusts, tailwind,
shear)

® Runway conditions (ice, slush snow, wet)

® NOTAM Jepgesen R /TWY constructions
(e.g. 10-8, 20-8), & ATIS

® Non radar or non ATC control

EQUIPMENT

® Inoperative items that will affect the arrival

PROCEDURE

® Approach other than straight in ILS Se.g.
cirling/visual approach at night, etc.

® Possible last minute runway change

® Local rule complicated procedure for speed,
landing gear, final flaps..., etc.

o Recwire use of supplementary procedure (e.g.
Flight without on duty cabin crew checklist)

POSSIBLE COUNTERMEASURE TO OTHER THREAT
OF CFIT/ALAR

® In order to strictly comply with published
stable approach criteria in FOM, summarized

Foaomg Prgrartary Copyrght © Bocmg May e satbpect 1 copurt restnctaes under FAR Soc Sthe page for dctde

March 15, 2018 D6-27370-809-CHI NP.31.19
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Normal Procedures-

. P CHINA AIRLINES

737 Flight Crew Operations Manual

as following table (read item by item), crew
should

—p—a

VPlan the established in the landing config. on r;roper glide
approach | path/speed by:_

to be Arriving over FAP/FAF, 1,000 ft AAL 1
or 1,500 ft AAL (5NM),

. _|whicheveroccurslater | = |
Stabilized 1,000 ft AAL 500 ft 300 ft AAL
no lower AAL

_than
Flight < 1 dot <5 Less than full high/low
Path G/S, deviation indication on visual

LOC from approach guidance
inbound
course
_Sink Rate | _Maximum 1,200 fpm

® Closely monitor “raw data” during approach

® Review locations of terrain, and highest terrain
around the airport

® Use of Radio Altimeter for terrain awareness
® Promptly execute a missed approach when

- An approach is unstable,

- Required visual reference have not been
sighted at minimums,

- Loss of visual references after minimums but
before landing rollout

Note: Once unstable, go-around is mandatory.

Bocreg Irrgwstary U mpyng ( Hormg My S mibyect 4o ¢ o tertnctoms under AR Sor Wile page for Sombe

NP.31.20 D6-27370-809-CHI March 15, 2018
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Learning from Learn through
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Examine the 4/ ‘ Continuous
evidence ‘ i by ‘ Ll improvement

Resilience ' -

< i EBT Instructor Training

Actions : Pilots
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FOUR GENERATIONS OF JET

1 =

Fly-by-wire technol enabled fiight envelope

protection, to reduce LOC-| accidents

AS3IB/ABI9/A320/A321, A330, A340, A350,

8380..777. 787, Embraer E-Jets. Bombardier
-Series
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Neww technologies
to reduce RE
accidents hawve
recently been
iNtroduced

Most longitedinal Rurmseayy Excursions ans
related to aircraft energy Managemeani.
Significant improvaemeant of RE accidant
rates can ba expectad from the
imtroducticn of real timea aemerogy and
landing performanca basad warning
systams. Today, the proportion of aircraft
aquipped with such system is too low

for the owvarall gain to e visiblae but this
additional safety et is a promising

stap change 1o reduce kongitudinal

RE ococuwrrences._

10 year mowving average RE rate by aircraft generation per million flights

B Third generation [l Fourth generation

a4

Fatal

THEE THSh D000 2001 DO0E S00E D004 HHOE 2006 20T DO0E 2008 2000 2001 2012 2013 2014 2008 2006 300

10 year mowving average RE rate by aircraft generation per million flights

Bl Third generation [l Fourth generation
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Hull loss
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ROPS (Runway Overrun Prevention System) fefft's
1T ERNISRYE i AL EE M AE BARR (S ER B RV BE 12 B Al




ROPS (Runway Overrun Prevention System) 127
Ae1T ERNISRYE A E M BE B R S EE RE RV BE 12 B 5

Airbus ROPS_ Landing within the runway length in all conditions




ROPS (Runway Overrun Prevention System) Z#t7
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ROPS (Runway Overrun Prevention System) 127
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ROPS (Runway Overrun Prevention System) Z#t7
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3 . MITATIONS
‘RNY CONDITION / BRAKING ACTION] ALL PHASES APPR & LDG
ATC COM VOICE ONLY
CPNY COM VOICE ONLY

ESSA 01R  QNH 1013  0AT 15°C
VAPP 170 KT CONF FULL WIND 000°/  OKT TAWS FLAP MODE

LDG PERF RWY CONDITION BRAKING BRK FAN
CODE  |[(TYPICAL DESCRIPTION)| ACTION APU BLEED

DR NO SMOKING
o i SEAT BELTS
WET GOOD NO MOBILE
; TR NO PORTABLE DEV
COMPACTED SNOW MEDIUM

SNOW
OR SLIPPERY WHEN WET | MEDIUM

STANDING WATER MEDIUM TO
OR SLUSH POOR
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Using Aircraft
as a Sensor on

Contaminated
Runways

In any analysis of aviation accidents, Runway Excursions (RE)
are usually identified as the top cause of aircraft hull losses.
Many of these accidents occur on runways where braking
performance is degraded by runway surface contaminants.
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