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Non-Precision (NP) Approaches (Source: Fligl'!!'i Safety Foundation).
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Approach Unstable — needing pitch, thrust & flap changes







Approach Unstable — needing pitch, thrust & flap changes
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Safety Performance — the main killers X377
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Fuel efficient quiet Constant Descent Approaches
fromthe holding fix altitude were introduced into
London Heathrow in 1975 using ATC distance to run
& DME distance fromthe runway for guidance.
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!se of such an aid might have saved the FO flown TWA
B727 CFIT VOR DME Accident in to Washington Dulles in
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The alrcraft d|verted due to strong cross winds from
Washington National to Dulles International for a VOR DME
NPA to runway 12. The captain gave control to the FO and

read the approach chart. ATC gave descent clearance to
7,000ft and then for the approach. The crew concluded this
allowed descent to the FAF at 1,800ft and the FO started
descent immediately at 44nm DME when 25nm would be
more efficient for fuel and noise. The aircraft levelled off
over 20nm early and below the 3,400ft minimum altitude for
the sector. Due to high winds and turbulence the aircraft
descended below 1,800ft and hit the ground at 1,670ft.
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The FAA then mandated GPWS to be fitted to all US registered aircraft
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Approach Slide Rule Set for Washington, Nairobi and Toulouse/ Guam

IAD 12 - set ahead 1.2 DME at 360 ft NBO 24 - set behind 1.0 DME at 5,300 ft TLS 14R - set behind 2.7 DME at 550 t
or Guam 06 — set behind 3.3 at 310 ft

B
)

‘able on approach chart can give similar g
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Aids for crews not skilled in mental arithmetic
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IAD 12 - set ahead 1.2 DME at 360 ft NBO 24 - set behind 1.0 DME at 5,300 ft TLS 14R - set behind 2.7 DME at 550 ft

or Guam 06 — set behind 3.3 at 310 ft
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Aids for crews not skilled in mental arithmetic

Qne’cm ﬁ"LdI

NBO 24 — set behind 1.0 DME at 5,300 ft TLS 14R - set behind 2.7 DME at 550 ft
or Guam 06 — set behind 3.3 at 310 ft
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| did laterally — nobody wanted to kee

Aids for crews not skilled in mental arithmetic

— like bookmakers’ clerks calculating betting odds

Approach Slide Rule Set for Washington, Nairobi and Toulouse/ Guam
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IAD 12 — set ahead 1.2 DME at 360 ft NBO 24 - set behind 1.0 DME at 5,300 ft TLS 14R - set behind 2.7 DME at 550 ft
or Guam 06 — set behind 3.3 at 310 ft
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sliderule/tables give similar help ver
RMI did laterally — nobody wanted to keep

Aids for crews not skilled in mental arithmetic

— like bookmakers’ clerks calculating betting odds

Approach Slide Rule Set for Washington, Nairobi and Toulouse/ Guam

IAD 12 — set ahead 1.2 DME at 360 ft NBO 24 - set behind 1.0 DME at 5,300 ft TLS 14R - set behind 2.7 DME at 550 ft
or Guam 06 — set behind 3.3 at 310 ft
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e sliderule/tables give similar help vertic
e RMI did laterally — nobody wanted to keep

Aids for crews not skilled in mental arithmetic

— like bookmakers’ clerks calculating betting odds

Approach Slide Rule Set for Washington, Nairobi and Toulouse/ Guam

IAD 12 - set ahead 1.2 DME at 360 ft NBO 24 - set behind 1.0 DME at 5,300 ft TLS 14R - set behind 2.7 DME at 550 ft
or Guam 06 — set behind 3.3 at 310 ft
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Esample of Descent /Approach to Xirfield using DME
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Example of— Descent /Approach to Al cld u:m
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A VOR DME on runway 24 became a simple matter
using a slide rule or DME-Altitude table.

This could save 20 mins over an ILS on 06, which
required back tracking the runway, arriving with hot
brakes due to landing at max landing weight from
fuel tankering.

Somewho said altitude calculations could be done
mentally so no need for any aid — would choose an
ILS as a VOR DME conS|dered too difficult!

"wqt;z_:':s Hugh DIBLEY : “Reduce Continuing CFIT Accidentsby Supplying& Training Constant Angde NP Approaches*



EHAM A

e -Illltlﬂlr

Hsmrpe =gn AMSTERDAM m#ﬁ

- L ere——
LR L LT TR ] HI‘A'I!IHJ'_{

NOB DME

A e

BT

1Rt 1ZLE

ea
11T

b suvmn aros Climb oo Prach (60" 1o 30007

Imfném ATC

*;.'; gt . AFF

4 e ey By, 4 Al i
1 l;.rhdlﬂ- f T Ty T e

e e I

[—p—_——

] LH-"-'IH-H-I.MHIHMHHI'I"'H
hll)ﬁ"h-l'mllr.-tll-'lnlﬂ" O BEN Tha= g
rp P TR me ma dreriws

[ -q.-l-,-.--_-p-qu. -

nﬁxu-

i e

Pomry e By A T

]
§CH

Constant angle flown

Ve
nf,;,u by DME-Altitude tables

o PP

i s

.

o

L N A e
W
fEm

__,..--"' 1!“

O

ek

T e Dl oy b i L e e

5 wats03

SN ANB G

e e TR T e
7 iy [l e
P L T




5.5

LN

L5« [

AW25R

Rl Ly

BT

FRAMNMFURT

| TA 5000 |

AEE 10080 12420

1 L ] ATER V420 1

==

sl

A&PON T M0

171,05

| = ST

i 109.50 (F

1O} S0%0- 073 |

750* F o TOH 54

- & - - [ ey v
k -] S f - i‘%-
$ I _p’f_ B o e E‘r‘
]' Fd o =
_rlg._zS/LOC DME Approach |
7 -
/ ' -:..-4"'/;

B2 watsoo3

O3t TREO ame P~ [BO0G] s 4000 wh = TR, e ATG mdintey | 15
1 l:"."'ljﬁl ;
8 (3430 A T e l,:j_‘:',l.l o
T el it e
& (1988 RO R i — N} =
i faall | c.",'_._‘-_’_.--""—' ‘m
a [naad] =l { l 7% & 20 -
y (030 | - lédi £

! Ly a] — _i.:'- ‘:-.. r - ; - :. PRPSEE. i %

Li 1k i 5 A A0 =
i aAc" S | ABD | W03 3 a.1% 0N -

E;_ ¥id L | I'TI: T 1 1 -:. |.:!4 W E A _.:..'P"_"'.: wilmite|

= : ' Vo

CAT 1 - | [ LSRN —ipid LR aK

U — a7y e ..i.:.l ,'!hn_ -:-d-ll-_ il | Luaing

CAT | | ENp 2salin] NN Goajhi| X

L :_'r"‘d.ﬂ._'ﬂ;jl'_.j 749 Gl 7 - - .

fAg Bt S Sl

=
[ g

D s T

LI

NEIB+ M
AW25R

({ELILIF

FRANKFURT (TA 8000

A 1RO
TWE 1104

on ¥
ATUSTE 20 10

e LT APEON TMID 1TRL 84

03 QASH-02560 LY

iy WA i

."‘H.
tip0 ,

A

pprodch.”

NDB DME A

B

FRO |

wod | f

':I}.ﬁﬂ 115,50 CHA

DT .07

10 puso
a0

e 070 &

=]

T X300 HiFHD 12 AFFD

A 180 | e (00
ez :ll'll'll:l n'—i-""‘"r‘ i

i |1340 % | 2600 |

i G0 1440 :

Fi | . H H H L] L] " |I l_-. |-: |1l. -
.‘-?
L]

A} JEdm

¢ ETA[3]| Paf Saial Vel

1]

‘|-'r|'l- T CA T IO
chirnl hisd &) TR
| L Emute chivoct IWNE i fioiion

Hugh DIBLEY : *“Reduce Continuing CFIT Accidentsby Supplying & Training Const

oy

=

W -

e

Ll

HLFDEIED

BLV Iy

LHMNYE



In 1989 Flying Tigers B747 Crashed with the FO '
flying a VOR-DME Approach in to Kuala Lumpur

FLYING TIGERS FLIGHT 66

18 February 1989

The plane crashed one mile
short of the final approach
fix al 437 feel MSL.

Hit hill at 427ft - Final Approach Fix Altitude 2400ft
GPWS “Pull Up, Pull Up” ignored for 25 seconds

(13 years after BAOD’s close call into same airfield)
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NATIONAL
TRANSPORTATION
SAFETY

BOARD

WASHINGTON, D.C. 20584
AIRCRAFT ACCIDENT REPORT

COLLISION WITH TREES ON FINAL APPROACH
AMERICAN AIRLINES FLIGHT 1572
McDONNELL DOUGLAS MD-B3, NSGEAA

EAST GRANBY, CONNECTICUT

NOVEMBER 12, 1995
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AALT5TZ CVR and Radar Beacon Data for VOR Approach io Runway 15
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terrain close to other airports should be fully depicted on the appropriate
approach charts. As an example. see Figure 4. the BDL approach plate used

by British Airways. The Safety Board continues to believe. as reflected i
Safety Recommendation A-96-102. following the accident near Buga.
Cﬂlﬂmbm that the FAA shmﬂdxﬁqmrﬁ that all approach and navigation charts
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3. CONCLUSIONS

Findings

. There is great value in flying non-precision approaches
with a constant rate or angle of descent until the alrport
enwmnment can be wﬂ.uaﬂy acqmred if tht avionics




4. RECOMMENDATIONS

As a result of the mvestigation of this accident, the National
Transportation Safety Board makes the following recommendations:

--to the Federal Aviation Administration:

Evaluate Terminal Instrument Procedures (TERPS) design
criteria  for non-precision approaches to consider the

incorporation of a constant rate or constant angle of descent to
minimum descent altitude in lieu of step-down criteria. (A-
96-128)
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Killers in Aviation:

FSF Task Force Presents Facts
About Approach-and-landing and
Controlled-flight-into-terrain Accidents
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B747 Guam August 1997
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Guam Crash Underscores
Navaid, Training Concerns
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"\ Crash site on hil\660 ft
was above
MDA of 560 ft

for LOC (GS out) approach

LOC GS Out
Approach
_ but
DME on VOR |
3.3 nm short of riw

Step down/
Dive & Drive

" Approach

No clear
DME-Altitude
Tables for
VNAV checks

Glideslope flag
was occasionally
cleared by local
FM radio station
to indicate onthe
glideslope.




300 CFIT Acmdent mto Gu

B747 Guam August 1997 }i T mea LOC GS Out
. e -.-- . | (o r it tiee HUT Appl’ﬂach
] . but

G suam ( I 1&11 L nd{:ramrt‘a _ e DME on VOR

N

: A confusing situation for the crew as the i

. profile of the LOC GS out approach was Dive

- & Drive although in the same area as the
normal ILS Glide Slope —

and a false signal was causing the GS to
Indicate correctly. |

The aircraft descended early and before !
reaching MDA hit the ground having started -~
to Go Around.

| for LOC (GS out) approach |

<z
AIRBUS
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CAM-? check tha glide slope If working?
CAM-7Y why is it working?
CAM-2 not usable

—

At de (M)

2638 _ NTSB

i




AlftOde (M)




CAM-1 since today's glide slope condition is not good,
we need to maintain one thousand four hundred forty.
please sel it

Having briefly thought the aircraft was on a
serviceable glideslope, the captain has to switch
back mentally to the lower Dive & Drive profile.

He correctly asked the FO to set the next step of
1440ft to be maintained to the VOR, adding
considerably to their workload —

On a Constant Angle approach this change of
profile and new altitude setting is not made.

15:40:38
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CAM-Z2 spproaching fourteen hundred

Altitude (M)

2379




CAM-1 set fiva hundred sixty feet. [noise increased]
CAM |sound of rattle, similar to that of stabilzer tim)|
CAM-2 set

When the FO warns Approaching 1400ft the
captain asks him to set the MDA of 560ft.

But continues descending rather than flying level
until the VOR.

Perhaps forgetting that the DME was not at the
- airfield but 3 miles closer at the VOR, although he
had mentioned the 3 miles in his briefing while at

cruise altitude?
e (NrEmm.ss) Altitude (1

41:36 1456 NTSB
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CAM-7 thirty thirty graen.
GPWS mmimums minimums
CAM-3 hydraulics

The Flight Engineer was still reading the Landing
Checklist at 600ft above the airfield altitude
causing further distraction to the pilots.

A disadvantage of the Dive and Drive approach is
that the landing configuration is achieved later
than during a Constant Angle Approach

Tima (henumnss) Altitude (1)

15:42:14 841
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Altitude (1)

692"

© “Reduce Continuing CFIT Acdid




B747 Guam August 1997

Airbus proposal

The profile is identical to
TLS VOR 14/R
flown successfully by thousands
of students of all nationalities,
managed or selected approaches.

Airbus policyis to fly
ConstantAngle
Approaches

Providing clear
DME-Altitude tables,

AGANA, GUAM
GllAs INTL

ILS Bwy 6L

ioc 118,53 1GUM
e v 3Y

so profile can be cross-
checked by crew and
easily flown accurately

NTSB report recommendation No 9
erroneously suggests tables showing
Altitude - Distance to Runway.
“* Altitude - Distance to DME **
is essential for instant cross-checks

2/12
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.SI-'-TFIIIM worae (11.0) AGANA. GUAM
B747 Guam August 1997 /;,.ET_-?.‘..:. it "o
. :_;._I.:..;i - - iwy 6l
Airbus proposal ) T2 A, P
The profile is idantical #o s /
T = : ' MM
flown succt (TAF) %
ofstudeniz| 5%\ 7 \Tﬂﬂsm*?uhz
managed o} 7 _ ' : (M1 1S9 URE |,
) - iy e ) 2 \
Airbus ﬁ,b'f ,{f’ |\ -
Con|™ ﬂmfoﬁf S 2
A - ‘.}\ﬂ%'ﬁ "?-‘.'Fag l
Bl ¥ N plerr A,
4 Y o ;
Pr 13-20 Llj 2 Af‘ c ZEEK'
) For Missed Approach use unl!v_.r. D7.0 UNZ
DME-/ - " 71442 e
so profi ™[ LocGsSou) " —p7 ¢ GUQQY
p 3.3° J 346 ftinm 063° ;Gﬂﬂz 333 _Dl}f?'gz 0. MM
check ;;’%;ﬁg—:"; 2600’} __Lssmu:({ma&u VOR ;;!;c:‘i’s.g};ggﬂ_
easi[y Dist UNZ AitﬂiIH (2344°) i ;
D -3.3]| 2600" | Toze 256
NTSB repo D -2.0| 2140° | ) 3
D -1.6| 2000° | (1744} P TCH 50
erroneously| f© -1.0[ 1790 | 53 CLOD -
Altitucd 10 _0.0] 1440 3.3 0
o D+1.0| 1100 | missep approacH: Climb to 2600, then turn RIGHT via
Altitud
D+20| 780
is- essenﬁa! D+26| 560" UNZ VDR R'242 to FLAKE D7.0 UNZ End ]'Iﬂld.
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SRR o e (110

= AGANA, GUAM
B747 Guam August 1997 >;..:_f:1‘..1,. O
i ._..-._I?ll'll . --: ; . iwy 6l
Airbus proposal T N W “‘“
The prpf”n iz idanticaltn J :—t ey
T~ : ' = o
flown succy{ Drﬁsﬂ
of student ¥ UNZ ——NIMITZ-
3| ostIoum &115.3°UNZ |
maﬂaged (o] it i :
- 0 FLAKE — 2 b i \ 7
5 0570 unz 5 /
Airbus ,@ \ :
o | 'f ?ﬂ
Con | xq\:*l .lm :.
A '\*“5' 1"‘J’n::-ii’r
- Tz Ll 532 TI:J;I:I |
B e LT ek
OF
- Constant angle from 2600ft
“J TOC (GS Out) ‘-D?.ﬂ G Y
L N AT 233 52N Do i
check 140kts | 7160 kts 2600" Lssmu (raaa; VOR ~+D2.8 UNZ
= 810 fpm | 920 fpm G5 456°(200')
eas“y it oz Airanr] (2947 | -~ N
Saotaur| | 2000\ K 256¢
NTSBrepol |0 el 000 | (1744°) N TCH 50°
erroneously| [ 1ol 1790 | 53 Se0e L6 7 5
Altitucd | D _0.0] 1440° — 0
“ Altitud g:;g __%' missep APPROACH: Climb to 2600, then turn RIGHT via
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smpeEzEn worae (11.0) AGANA GUAM
B747 Guam August 1997 iy i o
A. b . ssane mer 1 18,1 i i ILS Bwy &L
irbus p. %
=] ﬂl -« JII.III
The pmﬁ la i< ic *',-’" '}
Tl -13-30 ‘_,..-"“ —
flown succy{ ( = f\go7’
D7, * '
ﬂ‘fswdenl % 063¢ ' Il '
managed ol 3 - MmO
i { (IAF)
- D7.0 unz NIMITZ
Airbus A £115.3 UNZ
o | ".IE'
Conl | eps> \
T | Lk 4 # 2
4~ et 1 ¥ L) s,
Pr ﬂFﬂt‘ \\5‘ , ﬂ? %ﬂ‘ Ncp‘r :
DME-A| o e M0
wn | ©Faor Missed Approach use only. BEANE
so prof -IE A o N .
check( [7wr - —50n Guaay
easily f| [pecoe | , %0 E e vion B ¥ o
BT | 2600 Logse__ppopfiiid ™ VO% ol
' a0 | 9
NTSB repof |2 29
D -1.6 ,
erroneously| o 10 I — renee
Altitudd |0 0.0 | P s Toze 256
“ Altitudd | 5155 = \
g%g missep approacH: Climb to 2600, then turn RIGHT via UNZ VOR R-242 to
isessential| |D*28 | g AKE D7.0 UNZ and hold.
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TLE]

AGANA, GUAM
GlAs Ty

I PUE lfl.-'l_;
1

B747 Guam August 1997 E

Airbus p.|

enmp——r_ L N
smaie Pees | 1.1
-

1L T

The pr file i< ir
T '.r"- =13-30
flown succ z yr
of studeniz | 55
managed ol1 "
i { {1AF)
nT N mar

-.‘.I1'iﬂ‘\

ILS Bwy AL
892’

A

Comparedto step dbwn from 7.OBHI\/IE UNZ at 2600ft
to fly level at 2000ft until 1.6 DME before UNZ,
step down to fly level at 1440ft until the VOR/0O DME,

step to fly level at MDA 56(ft to 2.8 DME after UNZ

140 kis wn |

check 810 fom ?g ?Guwz Q
easily f| psroe S oraunz |
¥ D 33 | 2809'o63-. 2000w L Y G5 486:(200')
NTSB repoj |0 29 : (1744 &
erroneously| 5 -0 I 1440° - TCH 50
Altitud D _0.0 | 5 X 'TLE” 0.5 ToZE 256’
“ Aftitudd |22 3.3 h
g"'%g missep ApPROACH: Climb to 2600, then turn RIGHT via UNZ VOR R-242 to

is essential *28 | FLAKE D7.0 UNZ and hold.

AIRBUS
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B747 Guam August1997  [Z.. o Madm
Airbus proposal | Y Rl
The profile is identical to i e
TLS VOR 14/R

flown successfully by thousands
of students of all nationalities,

If the LOC GS out approach'_proflle has been a
Constant Angle like the normal ILS glideslope,

with a clear DME-Altitude table for the crew to
check the aircraft to be on the correct profile,

and the crew trained to use this procedure, being
stabilised in the landing configuration before

-

starting the final descent.....
would the accident have still occurred?
e e aIRBUS
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FLIGHT SAFETY FOUNDATIOHN

BAY—-JUILY 2000

F DLI GH;T SEAFSE TTY

Controlled Flight Into Terrain
Korean Air Flight 801
Boeing 747-300, HL7468
Nimitz Hill, Guam
August 6, 1997




NTSB report in FSF May-Jul 2000 FS Digest made 12
recommendations — Aircraft with suitable systems
required to provide vertical flightpath guidance for

constant angle nonprecision approaches, and all air

carriers’ aircraft to be so equipped in 10 years.

—“Tabular information to allow Constant Angle of
Descent by cross referencing distance from the
airport and barometric altitude.”




' July 2000 ANZ Erroneous GS Capture Resolved by DME-Alitude Checks
1A

CIVH AVIATION ALTHCRITY
O MWW JEALANDY

ATRCRAFT SERIOUS INCIDENT REFORT
(OCURRENCE NUMBER (02518
BT67T-J19ER
LR-NC

NZ 60
‘ERRONEOUS’ GLIDESLOPE CAPTURE,

ALTOCOUPLED APPROACH,
AND GO-AROUND

FALEOLO AIRPORT, SAMOA
29 JULY 2100

s
ZJ
AIRBUS
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Jeppesen STAR
(FAP)
D9.0 DME FAVOR
D7.5IAPLOC
Mandatory 2500° >

onstant sink Rate 1100 fpmjg i -«
IAS slowing from 220 to 140 kis |t

-u..-.-
Glideslope Capture A FDR
Altitude 2690 ft T 384 ft RA
Sink Rate: 700 fpm ; Lowest Height
1 Supplementary Pilot's Checks: [ PF [éapti: : PNF (FO) :
8 DME FA 1900’ - Actual 900 ft | Saw*mishmash"” of lights outside & 6 DME FA [»sX Saw terrain close on right
7 DME FA 1600 Actual 700 ft | Remarked ‘the DME doesn't make sense” =% RATO0-600ft
Calted " Go Around” J Initiated Go Around [\ | Called “Go Around"”
L= . - LS
“on glideslope” o '
: )('_ DOM value 1
H"‘-J‘- -y " —15 mile arc ,55,

AIRBUS
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Jeppesen STAR

(FAP)

D9.0 DME FAVOR

D7.5IAPLOC
Mandatory 25007

Aircraft c

onstant sink Rate 1100 fprmg8id. .

~ =T

T 18 ‘ + 1

aptured and flew an erroneous GS signal

flying well below the correct glidepath.

The
calculatec

"hird Pilot called Go Around when he
from the DME the aircraft was 1000ft low.

nort commented that use of the chart DME-

(NTSB re

Altitude tables would have detected the error sooner.)

8/12  Taken from - 16th Human Factors Symposium - Singapore 2002
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Jeppesen

APIA, W SAMOA
VOR DME ILS DME Rwy 08
Chart In Use

9/12  Taken from- 18th Human Factors Symposium - Singapore 2002

NI R

=

o b g ity | VLB

raanns e TTELY

A e e -
By Rlws . § wPa Erme w1 | 1

APLIA, W SAMOA

FALEOHD INTL

,uwm DME LS DME Rwy 08
Ao | i 109.% 1AP
.t.p/i.. \-r.:r ags e B0°
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FA VOR &) 4000° o¢ join 12 DHE Arc FA m:l Ii“ low lus iher apth.
!

i

s
wuom JED" 2007
e i
o
u
Y Rt 1

lll:l‘dt o EA mqr

ol 580 exs] %’, Z

%

| PO dedim

o
f \

Hlll!l'lfu-.r' ardivm| o ey B 0

Wiy o boay oo

1

. .1\.}4“2-‘ %:E' :

.#H ¥ XY

table

B ol = e

e bmmrme bmt | mem b m meew o bbb

waks20i3  Hugh DIBLEY :

H

“Reduce Continuing CFIT Accidentsby Supplying & Training Constant

AIRBUS




APWILS LOC DME 08 Clear LS Glideslope APWILS VORDME 08
I 2 3.0° DME-Altitude, FPA, Sink Rate Tables . .
Gradient: 3. 323 fiom Gradient: 3.0° 323 fnm
120Ks | 140Kts | 160 kis | 120kts | 140 Ks | 160kts
650 fom | 750 fom | 860 fpm 650 fom | 750 fpm | 860 fpm
DIAP |ARQNH| (HAT) || ILS DME IAP VOR DME || D KA |AltQNH| (HAT)
D -7. 5 2500' (2442 ) - el D -9 0 2500' {2442 )
D 7.0 | 2340° [ (2282) el D 5.0 200 [ (2172)
D .6 0 2020' (1962) 7 DME FA 1600"— Actual 700 it D ?’ 0 1850 (1?92)
9:50 1590 (1632) | Called * Go Around” D 6 U 1,__130 (14?2?

-20 120° 662
D A4 430" %3?2i Jeppesen DME-Altitude Glideslope Table ‘Rﬂ

3.0 550 } (502)

& Dive and Drive LOC Profile 26| 430" | (372)
\ac | wom | 715 38 i ¢ I e e
108 et ) (o V0N A E | S00R 21001 | aaT rag0’l | 081574 | 6a¥ ao9'] | Woa (445" m
voRr -
- 'I‘r’.] ‘Je‘dq?“u'

L2 _laeei] 21

wiisen arssoacy Climbing LEFT turn outbound orn FA VOR R-340. Return to
FA VOR at 40007 or join 12 DME A-c FA VOR at 2500' for fur ther apch.
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JEEEE BEN 33 arear Q13-1 APIA W SAMOA
Current Jeppesen e, 1188 : FALEOLO T
APIA, W SAMOA ey o) lbialondcii o
VOR of VOR Rwy 08 | Pl sl et
3 Official Procedure
1. A | - “Dive and Drive”
¢ z Prafila

VOR DME procec ﬁ"‘r'e—illluStra (o g

: APW VOR DME 08
anomalies |n chartmg proﬁles -

: 1 1.4°
Jeppesen DME-Altitude |

VOR Constant Angle any SIJII exist tOday |

l Fiole W

a#% . AlLUNH - lrl-'ﬁ."
_.D 9%_ 1400° | (1342)

| 1250 | (1192)
D -7.0| 1100 | (7042)
§%h [ . - D-60[ 950° | (892)
-‘f‘,‘j’,.’-‘_:?'-‘_.'".ﬁ'/ 2 = o D -50| 800 | (742)

impwmeit DRHE-KLT Taisle
APW VOR DME 08

| Gomin A" gosme |
ot | 0a | e

Saor | - MEURED armecack T (4] BdE". I FA VOR R-053 \
B aol viow | e than il i ing LEET pirm 16 PA VOR 1 4000 pscon D-40| 650 (592)
S L vt N e R D-30| 500 | (442)
D28 O | L L s s (o Bt — D -28| 470 (412))
= a _H-ﬂ duy - prted $00° el patiad
] o - ) $00° gay tetted VOO il - 2P0
'3 - il BE0 ey aawd V50 v panoe
Bl oo '_:‘h ol | 0 Per sl | 60 150N anoned @
AT '
e T P T T T <z
[T — D e s, e e S S
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Current Jeppesen
APIA, W SAMOA
VOR or VOR Rwy 08

Profile

Jeppesen DME-Altitude
VOR Constant Angle

11/12
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The industry has
been campaigningto
eliminate Dive & Drive

Official Procedure
“Dive and Drive"
Profile

3
i

VOR DME Profile
., APW VOR DME 08
4 Gradient:  1.4° 150 tnm
120Ks | 140ks | 160 ks
300fpm | 350 fpm | 400 fpm
] D KA | AltQNH | (HAT)
' ' — | D -9 1400 | (1342)
”:u;I 1':'- j1 '-,!-r -,anl:r,rdl I mw‘? I m':-': - & ' _* :
E— L D -80 1 1250 | (1192)
“r:i—l“‘ D -7.0 | 1100' | (7042)
or.e
oasiotl e 210 o D 60| 950 | (892)
ke e D -50| 800 | (742)
S U M F VoA 5 e D -40| 650 | (592)
voou U0 e S D -30( 500" | (442)
—— s e g I s D -28( 470" | (412)
o ey e =] 330" et iovied 909 ser gesce
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e T T T

B R, e —

Taken from - 16th Human Factors Symposium - Singapore 2002

AIRBUS

“ th§2_§l3 Hugh DIBLEY : “Reduce Continuing CFIT Accidentsby Supplying & Training Consta




* -

Standardised DME-Altitude Tables on Approach Charts will :

» Present all information together - DME-Altitudes, FPA and Sink Rate required
- Make Crews aware of tables - Jeppesen tables not always noticed by crews

» On precision approaches, allow Baro Altimeter setting accuracy checks
at each mile, rather than at 1 quoted DME distance on chart

- Allow false glideslopes / anomolies / failures to be easily detected

« Enhance crew awareness of Baro Altimeter variation with temperature,
so improve chances of detecting / correcting QNH setting errors,
reduce cases of incorrect crew reports — and NPA threats

« Keep crews familiar with NPA procedures and thus
avoid threat of LOC / VOR DMEs accidents.

|‘ wqt;_s_m Hugh DIBLEY : “Reduce Continuing CFIT Accidentsby Supplying & Training Constant Ange NP Appr



CFIT NPA Accidents Continued —

In 2002 Don Bateman, father of GPWS/EGPWS,
published 9 NPA CFIT accidents which could have
been saved If EGPWS had been fitted

. 24 Now 20017 .
2F Moy 2001
18 Jan 2002
28 Jan 2002
12 Feb 2002

07 May 2002
01 Jurs 2002
26 July 2002

{15 Ape 2002

SOME RECENT CFIT ACCIDENT EXAMPLES
SUMMER 2001 TO SUMMER 2002 (ONE YEAR)
1ATA SAC 1213 AND JATA SAC 14

Thes bookiad is an incompiate brisf of ninelarss civil alreraft acsl
o be CFIT that have ocourred over the last yaer

Described on following slides

. Zutich SR il - RJ-100 No e o 4
Port Harcour, Nigeria 8747 NoTME AW, 1 et
Nr lpiales, Colombla * FH-227-duimile  26F
Tulcan, Ecuador t B-ir27 52 F

::: -3 n.c- DME-Altitude table

DME Available for |
Approach — but No.

Khoramabad Iran Tu-154 "i-:ln-_'-'mh“f,-r:r"'-t.-!ﬂ ™1
' Pusah, Korea = © © © ' BIET e L]
Tunis, Tunisia B737H Dong Ml 1R E
Gaorge, South Africa
Tallahassee, Flonda | 8727

R
' HS-TABNOMENET BF of 2 j'
Dof3 | A5

to show Constant
Descent Approach
~ Angle.

But 5 had DME available but no DME-Altitude tables
on the charts which could have avoided an accident.
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RJ100 Zurich November 2001

Coomasir'y Gital orosh ihering Bnal
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sble st Kioten on the olght of
thee comdy, when (e viib iy weas
poor b Nght aniss. bast omaly (w1
ety adbertend bey the Serwe e
alabrehenl) Py

sy Wy ths B KAl

1
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What was the main threat that caused the accident ?
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VOR DME Rwy 28 Chartinuse Threats?
sp avmenen i.-.liﬁ h-.[i ;i“'H: No DME-Altitude Table.
[t TG o e TR gs | BT 1 e Crew cannot cross-check profile
Gty T e el continuously during approach.
| PR _ = PNF unable to monitor properly.
K P e (Aircraft descended below
G i ' profile and hit hill. Captain
- A o N _ '“'"3;‘ remarks having visual contact.)
axerT J‘..f/.w. _ﬂ:‘h‘%ﬂ‘*" ‘ |
ff jﬁ:@ Dual Segment NPA
s HER m‘] *’;‘ Start Approach
/ E_ at 8 DME - 4,000 ft
e 5 f’.’ On 5.3% [3.0°] gradient to
e '“‘, ._ / 6 DME - 3,360 ft
- Continue on 5.3% gradient,
e P ¥ iw| T~ ‘When in Visual contact with 3.7° PAPIs
Jpe=———~ i Descend with 394 ft/nm (6.5%)’
: - 7

AIRBUS
4/12  Taken from - 16th Human Factors Symposium - Singapare 2002
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VOR DME Rwy 28 Chartin use Threats?

LS7H_ oe uen ia_‘é_‘h::ﬁ "'-.[[ £RLAND No DME-Altitude Table.
[ TR R s TR s BTY ~ Crew cannot cross-check profile
ol AT continuously during approach.
L i il e PNF unable to monitor properly.
& g 78 N (Aircraft descended below
G i ' profile and hit hill. Captain
a9 Ty remarks having visual contact.)
The FO had no way of monitoring the descent path.
Ty b e J Start Approach
__;:" ol ‘@L__ ou g o at 8 DME - 4,000 ft
e N A 5.3% [3.0°] gradient to
e M Ty 6 DME - 3,360 ft
e o l L

o _ Continue on 5.3% gradient,
~# [ T ‘When in Visual contact with 3.7° PAPIs
o — _— Descend with 394 ft/nm (6.5%)’

AIRBUS
4/12  Taken from- 16th Human Faclors Symposium - Singapare 2002
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Airbus chartwith 3.7° DME-Altitude Table
e e Threat Reduction:

T AR T, I ConstantAngle NPAs are
 uias T b B0 e now recommended by ICAO.
B o N Should notalso standardised
- P S | DME-Altitude tables

required to be shown on all charts?

Airbus FMGC Database contains ZRH 28
VOR DME Approach with 3.7° Profile,
which can be flown ‘managed’,
automatically to MDA.

The same 3.7° approach
can easily be flown selected,
using a DME - Altitude Table.

Providing a simple monitoring task,
| even for inexperienced
2 -1 ' crew members.

51' ' ]| i max 3.15° GS only applies to Cat 3

§/12  Taken from- 18th Human Factors Symposium - Singapore 2002
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Airbus chartwith 3.7° DME-Altitude Table
Threat Reduction:

——— - -'—"--'_'-'f' f ConstantAngle NPAs are
o 238 e now recommended by ICAO.

i e el O Should notalso standardised
ToReem g = DME-Altitude tables
el e required to be shown on all charts?
e agra g |
l_‘r:,_ 0 ,--C-— ”‘E' ﬁ‘
TR Ty Airbus FMGC Database contains ZRH 28

The FO could have easily checked the aircraft was
Iow from the tables and advised the captain.

- 1?5" i |

The same 3.7° approach

| | aowes sy ol [FSTESIEE can easily be flown selected,
| g4 e using a DME - Altitude Table.
‘ - - ”_E\ B Providing a simple monitoring task,
il Bl il even for inexperienced
B ' crew members.
| ;Ji o o max 3.15° GS only applies to Cat 3

§/12  Taken from - 16th Human Factors Symposium - Singapore 2002
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All Commercial Turbojets

ver the last 6 years, 23 of 82 turboprop
ajor acadents has been a CFIT— that’'s
2 %, or more than 1 of every 4 I
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95% of all commercial jets have been equipped with
TAWS (Terrain Awareness and Warning Systems) since
2007. Over the last 6 years, there have been 37
commercial aircraft CFIT accidents (14 jet, 23
turboprop). Only 3 equipped with a functioning TAWS

Over the last 2 years, over 50% of the commercial jet
fatalities have been caused by 6 CFIT accidents,.
Because of this, CFIT is about to regain its title as the
leading Killer.

The vast majority of CFIT accidents continue to involve
aircraft without a functioning TAWS, and most have no
TAWS installed




2001 (3: 2/1)

23Nov 2001  Crossair RI100 Zurich. Switzerland
VOR DME NPA with wo DME-Alfitude cvoss checks —could have flown CDA
27Nov 2001 MK Airlines BE747 Port Harcourt. Nigeria

LOC DME NPA with wo DME-Altitude cross checks — could have flown CDA

2002 (5: 4/1)

W3 watsoo:

281an2002 TAME B727 Ipiales, Columbia

Flew into terram as flving too fast took outside holding pattern mito volcano

15 Apr2002 AirChina B767 Pusan, SouthKorea
Flew into terram after loss visual reference on extended dowrwind of circling approach

7May 2002 Egyptair B737 Tunis. Tunisia

Flew into terraim 3.8nm _from airport on second approach — DME-Altitude. H{ﬁa on chart not used
26 July 2002 Federal Express B727 Tallahassee, Florida (0)
Flew into trees when low late on the approach — fatigue eic g factor

2003 (6: 4/2) (First time Eastern Aircraft included on list)

8 Jan 2003 Turkish Airlines RJI100 Divarbak. Tutkey
Crashed 800m shovt of w/w 34 on VOR DME Approach — could have flown CDA
8 Jan 2003 TANS F28 Chachapovas. Peru

O approach flew into mowntainous terrain in heavy rain

BLEY : “Reduce Continuing CFIT Accidentsby Sup




Flight Safety Foundatlon CFIT Acmdent Data

A NI\ NP\ A A A I A

But only 4 mvolvmg acudents on NPAs |
and none since 2003....(Don Bateman records 3)

One recent accident classified as loss of control.....

Arecent serious incident caused by capturing the
false/mirror ILS glideslope.....

Airlines which are expanding rapidly still using
Dive and Drive for Non Precision approaches.....
(Remark of crew on first CANPA “This Is very easy!”)

Thousands of approach charts drawn to
guestionably safe Step Down profiles and no
Distance — Altitude tables.....

Indicates that there iIs still work to be done.....
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Final Report

of AFRIQIYAH Airways Aircraft
Airbus A330-202, 54-ONG Crash
Occurred at Tripoli (LIBYA)

on 12/05/2010
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Flnal Report
of AFRIQIYAH Airways Aircraft
Airbus A330-202, 5A-ONG Crash
Occurred at Tripoli (LIBYA) on 12/05/2010
1.17.2.1.5 Documentation on board
“The Jeppesen chart did not provide any glide path
after the FAF and did not include the table
In the official map identifying crossing altitudes in
relation the distance to the runway threshold
09 and rates of descent in relation the speed of the

aircraft.”
o] e i e Islivaor s a—

ol B 1 e ey e s e Sl R
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a leyan State NDB Approach Chart 1
b B TR s

Distance-Altitude table on the leyan state chart
shows distance from the runway threshold
but is labelled “DME from TDZ".

This is confusing as the DME is 1.3 nm from the TDZ

Distance-Altitude tables are essential for efficient
final approach profile monitoring but the distances
used must be clearly described and appropriate for

the navigational state of the aircratft.

Crews must be absolutely sure of
what mformatlon they are using.

lllll

e — 777« DME from TDZ

5 1
= — P fpp— | m [ 130 |
¥ ] T FEden =T p— rp—— T

T iR, T Y sl T ANDT @ (1)
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ILS-like 3D final approach
(independent of flight plan)

5!"0':52[}1:1 DIBLEY : “Reduce Continuing CFIT Accidentsby Supplying &




Anchar Point
Rumwhy threshold S TCH
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r Distance-Altitude Tables in Fu_

Latest Airbus aircraft can fly FLS — ILS Look-alike
(Fms generated Landing System)

| Altitude Minima based e
on Barometric Altitude |

.'U.lﬂtiii..'f- Hugh DIBLEY : “Reduce Continuing CFIT Accidentsby Supplying & Training Constant Ange NP Approaches® 96/127 J







W AA L\ % XR N
_ S ' ' r“t.. L e,
e P eem B 'ﬂ . DAGAN AE,- Y SDCM
Eﬂ;i A.T}:_:lﬁ Inmarsat 4F3 : Luch 58 mareat 32 T ‘}, rﬁm:f: GAGAN  Luch.5v i
i ¢ -

« PRI 141
: 150W T3] wa LUEHSA
13oW  10FIW 9E0W v ' o DES0E :::T‘f: RESOE - WINE
EGNDS . = | MBAS
. Arlemis oRW 14 PRN 128 o MTSAT2 F
BNSE  pmsal 315 _ MTSAT 1R wusnES"
= SHOE ] et :
i
B n

SN ANB G

gwntszms Reduce Continuing CFIT A



g:mu,n;' i mm*

R R B




Procedures and charts are improving —
LOC GS out glidepathlis.the same profile as the
ILS glideslope (unlike at Guam).

Altitudes must selectableinthe autopilot FCU.
The approach altitude of 2960 will be set as 3000'.
Simplicity breegs-Safety
Whenever possible can approach altitudes be
rounded-too 1000’ or 500’?

And distances used bewhole numbers?

W0 | xrowe | B8

e | T

| A

s | 30 [ 30
[ m= I

[

20| we

D IJ.I5-=::--:

N i

Oof

. Db.& i1

2960 | bl T
/ D123 DR2 ool

515

Wi
CRD —=19b ES?ICI'

T
| z1 | 2k |
Fl & i

2960, cann Ot b e Set | n th e n .,'f “”?"K:Jii -0
autopilot altitude selector e, =0
st =
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Stable apprgach, landing gonfiguration, no pitch/thrust changes

NPAM

: "
| 69 | 37° [asstinm|
| 20 ks | 140kts || 160 ks
| 790 fom | 920pm[[1,0501pm
[Dist KLO] Al ONH[| (HAT) |
| D -7.4] 4000 || (2584
| D -7.0] 3860 || @aas




.5,

Advisory
nfTrnnlpqu:gtlnn &
EAAN AR Circular

Subject: Continusus Descent Fnal Date: 1/20¢11 AC Na: 120108
Approach Inltiated by: AFS=400  Change:

1. PURPOSE. This advisory circular {AC) provides guidance for afl aperators nsing the
contimuous descent lnal approach (CDEA) techingoe while condocting & Monarecision
Approach (WPA) procedure, Tt describes the rationnie for using the CDFA technigue, 2 well as
recommmicnded general procedures and fraining gaideiines for implementing CDFA 5 & standard
qmﬁng]'uu:ﬂdlmzﬁﬂl’]. ‘While the use of COFA & heneficial 1o all areraft opembars, we
imtznd this AC for those aperatore governed by Title 14 of the Code of Federal Regulations

(14 CFR) pasts 1 subpasd K (91K, 121, 125, and 135, This puidance and information deseribes
an accepinble means, but nod the only means, of implementing the ase of COFA during NP As
el dioes Bt constibale a regulalion,

2, RELATED TITLE 14 CFR REGULATIONS,
Pam 91, General Cperating snd Flight Rules,
Past 97, Standand Insrament Procedares.
Tart 119, Cetilication: Air Carriers and Commercial Operatars,
Pary 121, Operabmg Requirements; Domestic, Flag and Supplemental Operaticns,
Pari 125, Cemification and Cpertions; Airplanes Having a Sesting Capagity of 20 or
Moare Passeagers or a Maximumn Payload Capactty of 6000 Pounds ar Moare; and Rules
Governing Persoms Om Baard Sech Airoraft

Pam 135, Operating Requirements: Commister and On Demand Operations and Rules
Gievermdng Persoms Un Boand Sech Adrerail

. RELATED READING MATERIAL (current editions),
« AC 120=T1, Standard Operating Procedures for Flight Deck Crewmembers.
a Federil Avistion Adminkssion (FAA) Asranaatical Bfoemat on Matial (AIM)
®  FAA Instmamerd Procedures Flandbonk (FA Sl =520]=) 4]

4, BACKGROUND, Coatrolled flight into termain (CFIT) s 8 primany cavse of wosldwide
commercial aviation fatal accadents, Urstabilized approaches are a key contributor o CFIT

awntssms

SRIANEE



FAA AC 120-108 January@oth 2011 Advisory
Introduced the CDFA Circular
Constant bescent FinalApproach,  comn - s

Initiated by: AFS=400 Change:

flown using sink rate calculated from:the s
published glideslope angle and curre'n't | f ,;n';'%-'i-?‘-f:,-.,;;f::;;a,,,:g;

i I\.I Irl-tcr M’

groundspeed, or by Flight Path Angle. = o i s st oo
Examples starting from FAF 1900ft & 1500ft aal.

14 CFR REGULATIONS.

But when possible should be CAFA
Constant Angle Final Approach

Diemezstic, Flag omd Sapplemental Operaticns

using Distance-Altitude Tables

_|'_ __

= =00 = T |

i ]
- e
¥

=3

(DME or FMS distance to runway) — ““
C migter and Om Demand Operations and Rules
to monitor final glideslope Ilkenqlrll “IL§

Charts must incorporate Distance-Altitude ta-bles.- pocdures for Flight Deck Crewmerbers

To allow early stabilisation profiles should include “f,\fl'ﬁ B

CAFA from at least 2500ft with option .to. mtercept (cHm) .'
the glideslope from a lower altitude if required. e S
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DME-Altitude Constant Angle NPAs remain a good backup ‘

The new RNP Approaches generally require an accuracy of 0.1 n mile.....

~ DME (Distance Measuring Equipment) reads to 0.1 n mile, therafore:
Altitudes on a 3 degree glidepath can be checked / flown to within 30ft (300 x .1)
(It s tmportaﬁt to use the correct DME - ILS or VOR if both are ava:lablel)

CATI APL+2 AN, 08121 1A5122 ILS APP m IH

DUAL (4FD 2 \poo/o S & » .
o (RlA/TIHR / e = LT > . 1300

200

-
: v

A DME in line with a runway can show an accurate glidepath on a Non Precision
Approach by a simple DME-Altitude table for a Constant Descent Angle approach.

Many Step Down NPAs accidents could have been avoided over the past 30 years.
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DME-Altitude Constant Angle NPAs remain a good back

A DME in line with a runwaj
Approach by a simple DME-
Many Step Down NPAs accidents could have been avoided over the past 30 years.

The new RNP Approach

~ DME (Distance Meas
Altitudes on a 3 degree gl

DME-Altitude Table for
LOC-DME R/W 18
Birmingham Alabama

1 n mile, therefore:
to within 30ft (300 x .1)

BHM LOC-DME 18

(Iltis important to use

CA

M Gradient:

3.2°

142 Hiom &

Alt GNH

070

(2856

both are available!)

200
G s .
4!

-iuu

ath on a Non Precision

-

930 (266

Descent Angle approach.

l‘. watsoo13
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Conclusion

Educate those who are unaware of CANPA benefits.
Emphasise no extra on board systems required —

Can be implemented immediately on any aircraft,

Fly/Monitor sink rate for glideslope angle and

groundspeed - use Flight Path Angle Iif available,
Make monitoring Distance-Altitude checks to
confirm on glideslope to 30ft accuracy.

Train crews to monitor each other equally well.
Stimulate authorities who are slow to approve.

Provide simplest/clearest approach procedures.

(Avoid unnecessary confusion - such as 4 ILS procedures
for one runway, different titles for similar GPS systems, etc.)

Think about the last 40 years......
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e TWA B727 Accident into Washington Dulles in 1974

= Hithill at 1,700t at 25 hm when should have crossed 1,800ftat 4.8 nm

« FAA mandated all US carriers to fit GPWS

« Nocomment about better use of DME during descentand approach?

« Ifthe FAA had also mandated that DME approaches must be Constant Angle -

Many lives could have been saved in the following 30 years
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| Sult -Step down approach in 2003 |
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e TWA B727 Accident into Washington Dulles in 1974

= Hithill at 1,700t at 25 hm when should have crossed 1,800ftat 4.8 nm

« FAA mandated all US carriers to fit GPWS

« Nocomment about better use of DME during descentand approach?

« |fthe FAA had also mandated that DME approaches must be Constant Angle —

Many lives could have been saved in the following 30 years
-nm.-n WASHINGTON D \'r.!

1 H;]";:II fi. 25 nems from ¥ |.-m'.-.-u'.l'ﬁ
A
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© 28 Ry NEITANCE NLW
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| Still'Step down approach in 2003 ;
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Let us never have to say —
that accident need not have happened.

butonly 4 months later...

Crash; UPS A306 at Birmingham on Aug 14th 2013, contacted trees and touched down outside airport

I-I-Ir:r'fl...i'l ; ' .
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S oo BHM LOC-DME 18

o oy
e Gradient: 3.2 342 fHom

500 BARE

(1996)
(1656)
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TR TN : (736)
= ey 18 _ 986
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FAA LOC-DME Chart without table & Possible Table
TIN(m[e |, Sho | BHNTOCHEE 18
g ow O e ient: 3.2° 342 Hom
I-BXO |-$¢T)G e | 9'5'?9?3me - :

| T el 120kis | 140kts | 160Kkis
Ty ® ™ B &80 fpm | 800 fpm | 910 fpm
S S N D I-BXO| ARQNH | (HAT)
— L s —— D -14.1] 5070° | {4426
— Imﬂ-.ll':'.i:::r:illﬂ—SHUﬂllssﬁgjr:::'iﬂ:;:;ﬂ :] _EI' 5 Eﬁﬂ'ﬂ'r {ESEEI'I

il LOCRWY 184 D -8.0 | 2980° | (2335)
The chart profile is a linear 0 -0 2640° | (1996)
path from 3500ft at 14.1D. 3 5.0 | 2300 (16567

Thetable shows on a 3.2° GS D50 195“ ........... ETETEJ
5070 at 14.1D & 3500’ at 9.5D. | LU -4.0] 1620° | (976]
- ol D 33| 1380° | (736)
The profile is not realistic. 0 2.0 330 (2861
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1380-1 736 (800-1) 1380-2 736 (800-2)
IMTOY FIX MINIMUMS

BIRMINGHAM-SHUTTLESWORTH INTL (BHM)

33°34'N-86°45'W LOC RWY 18




1380-1 734 (800-1) 1380-2
IMTOY FIX MINIMUMS
1200-1 558 (600-1) 1200-1%4 556 (600-1%)

BIRMINGHAM-SHUTTLESWORTH INTL (BHM)

| 33BUN-B64TW LOC RWY 18
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1380-1 734 (800-1) 1380-2 736 (B00-2)
IMTOY FIX MINIMUMS
1200-1 558 (600-1) 1200-1%4 556 (600-1%)

BIRMINGHAM-SHUTTLESWORTH INTL (BHM)

33°34'N-86°45'W LOC RWY 18
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2 MM

1380-1 734 (800-1) 1380-2 736 (B00-2)
IMTOY FIX MINIMUMS
1200-1 558 (600-1) 1200-1%4 556 (600-1%)

BIRMINGHAM-SHUTTLESWORTH INTL (BHM)

33°34'N-86°45'W LOC RWY 18

il Réd'uoeContinuing CFIT Accidentsby S




2 MM

1380-1 734 (800-1) 1380-2 736 (B00-2)
IMTOY FIX MINIMUMS
1200-1 558 (600-1) 1200-1%4 556 (600-1%)

BIRMINGHAM-SHUTTLESWORTH INTL (BHM)

33°34'N-86°45'W LOC RWY 18
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Best Capability for Monitoring LOC-DMEApproacﬂ

It is iImpossible to know the cause(s) of the accident
without further information from the NTSB...but

If the Monitoring Pilot had:
A realistic vertical profile shown on the chart,

A DME-Altitude table allowing accurate monitoring
of the glideslope at times suitable to the crew -

The crew would then have
the best capability to monitor & maintain
the correct glideslope to the runway.
(Perhaps their Jeppesen had one they didn’t use?)
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Approach Slide Rule Set for Washington, Nairobi and Toulouse/ Guam

IAD 12 — set ahead 1.2 DME at360 ft  NBO 24 — set behind 1.0 DME at 5,300 ft  TLS 14R - set behind 2.7 DME at 550 ft
or Guam 06 — set behind 3.3 at 310 ft




-
Ap Sna et for Washington, Nairobi

BHM LOC-DME 18
Gradient: 3.2 342 Hom
120kts | 140ks | 1680 kts

BHM LOC-DME 18

Gradient: 9.2° 342 Hinm

120kts | 140kis | 160kis 3 : |
680 fom | 800 fom | 910 fom 660 fpm | 800 fpm | 910 fom R,

D I-BXO| AQNH | (HAT) & ' D LEXO| AIGHH | (HAT)
D -14.1] 5070° | (4426) e AP D -14.1]| 5070 ,
D -95| 3500 | (2856) T R oLt D 95| 3500° | (2856) |
D -8.0] 2980 | (2336) B 1g D -80| 2980° | (2336)

D -7.0| 2640” | (1996) :
D 60| 2300 | (1656) D-7.0{ 2640° | (1936)

D o] 1960 [(a6) || O = R60] 2300° | (1656) B4
D 40| 1620 | (976) G, 4 | .~ / |D-50[ 1960° | {1316) ¥ ~
D 3.3| 1380° | (736) N D 40| 1620° | (976)
D-20] 930 | (286 TS D 33| 1360 | (736)

IAD 12 — set NBO 24 — set behind 1.0 DME at 5,300 ft D-20{ 330 AE at 550 ft
3 at 310 ft
i - ;- . |
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Essential Info for Monitoring LOC-DME Approach

Smart phone/tablet Applications could provide info
for cross-checks if not available elsewhere

( ® \ -‘f P
' * : . BHM LOC-DME 18
| | BHMLOC-DME 18 il LGE;DME i Gradgient:: 9.2° 342 Hom
‘ Giadient: 9.2  M2fnm E"::'f'”"' 3'2 3"::’“'“ 190 ks -|j Kts 160 kts
'),:: MS _g, 5 160 ,.Irq 120 ks 140 kt _ f “'.;'T‘?... - ..‘ﬂ. el s __r“
| | 520 fom | 800 fpm | 910 fpm 680 fom 910 fom 680 fom | 800 fom | 910 fpm
| D 1-BXO| AnQNH | (HAT) D 1-BXO| AIQNH | (HAT) D 1-BXO| AIRGNH | {HAT)
D -141] 5070 | (4426) 41| 5000° | (4426) 41| 5070" | (4426)
D -85 3500' | (2856) 9.5 500" | (2856) 95| 3500 fEEDﬁ!
D -80) 2380 | (2336) D80 2980 | (2336)
D -7.0( 2640° | (1996) J.0| 2640° | (1996)
D 60| 2300° | (1656) 60] 2300° (1656 : .
D 50[ 1960 [ (1316) 50 1960° | (1316) - i ;15553
D 40| 1620 | (976) 1620° | (976 . ol { 0}
D 33| 1380 | (736) 33| 1380 | (736) | 19769
D 20| 930 | (286) . 930" | (286) 3. 1 (738
k ) . (286
Apple iPhone 5 Nokia Windows phone Samsung Android phone
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INVESTIGATION DAVID KAMINSKIEMORROW LONDON

Glideslope trap snared A340 at Paris

ilots of an Air France Ajrbus

A340-300 fell into a false
alideslope trmp as the jet descended
far shove the normmal approach pro-
file, lzading to serioos instability
during thelow-visibility landing,

Theaincrali, arriving from Mal-
ian capite] Bamako, had besn at-
tempting a Category I approach
ta Paris Charles de Gaulle’s run-
way 08R. It hod been initially
cleared to B,0004 |2 440m) while
30nm (55km) from the threshold.
maintaining 250kt (463km/h), but
almost immediately overflew the
top of descent for a 3° glideslope
and began diverging from the nor-
mal approach profile

While {raffic constraints had
initially forced the approach con-
troller fo keep the A340 above the
glideslope, be subsequently for-
got to clear the crew for further
descent. At 17.5nm from the
threshold, the aircralt was 1 2758
too hizh,

The controlier apologized for
his error, clearing the crew to de-
scend Lo 3,000 and Intercept the
glideslope from above.

French investigation authority
HEA says the controller assumed
the arew would mention any dif-

.
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Badly-managed low-visibility descent to Charles de Gaulle left Air France jet vulnerable to false approach guidance signal

Inquiries found the Alrbus was flying far above the true glidepath

deviation From the glideslope.
Whesi the flight wis transferred
{0 Paris tower, the controllars were
not informed that the A340 was
above the plideslope. Further in-
structions to reduce spead contin-
ued to worsen the deviation and,
4nm from the threshold, the aie
craft was still at 3,700/ — about

SAFETY DAVID LEARMOUNT LONDON

2,100/ too high, Such was the
height discrepancy the aircraft be-
came vulnersble to a false glides-
lope. The phenomenon is caused
by mirroring of the ILS sntenns
transmissions, and cresies the il-
lusion of @ second glideslope o=
cated ahove —and therefore steep-
er than—the true one.

T L T I

When the A340%= plideslope
capture engaged, at 2,850f. the
aircraft mpidly pitched up, reach-
ing 12" nose-up in 125 As the at-
titnde increased, the airspeed fill
from 163kt to only 130kt

The crew disengaged the auto-
pilot, and the captain pushed his
sidestick Rully forward to maise
the nirspeed.

BEA says the aircralt passed
the runway threshold at 3 7004,
The captain realised the approach
waz unstable and execoied a oo-
around at 2,000f.

InvesHgators are attibuting the
serious incident — which took
place on 13 March 2012 —to in-
adequaie monitoring of  the
A340's trajectory by both crew
and controller, the pilots’ use of
an “inappropriate” technique to
capture the glideslope from
above, and possible fatizue, W

Cockpit representatives criticise inadequate pilot training

European pilot representatives have
concluded current cockpit training is
Decoming INCressingly Inecequate
Tor prepanng crews toconduct the

paskions with low-cost carmers.
Because cost is such a signifi-

cant factor for both sandidate and

airline, the association says: “Much

“Reduce Continuing CFIT Accidentsby S

proach and, 85 such, risks being an
incompiete one. How do we deal
with automation for example? The
increasing amount of automation




TOD = (AFL / 3) + 10 miles to decelerate

Descent speed
M.78 7 300kt

Deceleration to 250kt
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Perhaps there Is still a need for an aid to help some
- peoplewhen tired to do the arithmetic when

ide the range of the Distance-Altitude tables!?
":i:'"" il m—— I

/

“ th§2_§l3 Hugh DIBLEY : “Reduce Continuing CFIT Accidentsby Supplying & Training Const



