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Problematik von Rickenwindlandungen
aufgezeigt anhand des Flugunfalls
Piper HB-OQH vom 20.11.2004 in Florenz

Prof. Dr.iur. Roland Mtller, Rechtsanwalt/Fluglehrer
Titularprofessor fur Privat- und Wirtschaftsrecht
sowie Luftrecht an der Universitat St.Gallen
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Flug einer Piper von Lugano nach Florenz

An Bord der Piper PA 28R Arrow lll waren 3 Personen.
Der Flug war privat nach Sichtflugregeln
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Einschrankungen zur Landung mit Ruckenflug

Regulatorische Einschrankungen:

FAR 25: 10 kts without specific flight testing
AFM Piper PA 28R: keine Beschrankung
AFM A 319 15 kts

Im Handbuch der Piper PA 28R Arrow Il finden sich
keine Einschrankungen bezlglich Rickenflug. Den
Piloten war auf Grund ihrer Ausbildung aber bekannt,
dass pro 2 kts Ruckenwind die Landestrecke um 10%

hoher wird. Bei 8 kts Riuckenwind ergibt dies eine
Verlangerung der Landestrecke um 40%. Ohne Wind
betragt die Landestrecke einer PA 28R Uber 15 m
Hindernis 440m. Bei 8 kts Rickenwind sind es 616m.
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Landung in Florenz nach Airbus A 319

Beim Anflug auf Florenz hort der Pilot um 10:12 Uhr am
Funk, dass vor ihm ein Airbus A 319 die Bewilligung
erhalt, auf der Piste 23 zu starten. Er rechnet deshalb
ebenfalls mit einer Landung auf der Piste 23.
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Ruckenwind von 8 Knoten bei der Landung

Um 10:15 erhalt die HB-OQH vom Tower die Lande-
erlaubnis fur Piste 23 mit dem Hinweis "040 8 Knoten",
was Ruckenwind bedeutet. Die Piste 23 ist 1'717m lang

und damit mehr als doppelt so lang wie natig.
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Mogliche Gefahren bei Ruckenwindlandung (1)

Der Pilot entschliesst sich zur Landung auf der Piste 23.
30 Sekunden ist er Uber der Pistenschwelle. Da der
Airbus 5 Minuten vor ihm gestartet ist, muss er nicht
mehr mit der Gefahr von Wirbelschleppen rechnen.



http://upload.wikimedia.org/wikipedia/commons/5/57/Anemoscopi.JPG
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Mogliche Gefahren bei Ruckenwindlandung (2)

Als die Piper noch ca. 5 m Uber der Pistenschwelle ist,
wird sie plotzlich nach links abgetrieben. Die Steuerruder
sind wirkungslos. Dann kracht das Flugzeug 160m links
von der Pistenschwelle gegen den Flugplatzzaun. Die
Insassen werden schwer verletzt. Was ist geschehen?
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COMMUNICATIONS B V™ N » N
10:09:56 FROM TWR TO 1SS3613: ' AN
- 3613, DOPO L'AEROMOBILE CHE EFFETTUERA' UN BASSO, AUTORIZZATO AD ATTRAVERSARE LE ROSSE ¢
PER UN BACK-TRACK DUE TRE, DOPO.
10:10:04 FROM ISS3613 TO TWR:
- BACK-TRACK DOPO, MERER 3613.

ANEMOMETER
ei» 2’

<

/
ANEMOMETER yg'
| /.

/

B (

+ 4 AIRBUSA 319 -
.3 .

. REMARKS:
RBUS A'319 ISS3613: HOLDING POINT
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COMMUNICATIONS
10:09:56 FROM TWR TO 1SS3613:

Center for Aviation Competence

R 0 e s e

Y

- 3613, DOPO L'AEROMOBILE CHE EFFETTUERA' UN BASSO, AUTORIZZATO AD ATTRAVERSARE LE ROSSE

PER UN BACK-TRACK DUE TRE, DOPO.
10:10:04 FROM 1SS3613 TO TWR:
- BACK-TRACK DOPO, MERER 3613.

ANEMOMETER
ol 2

Yy

< ,"
ANEMOMETER 'g'
1 /.
/

B (

. AIRBUS A319
Iss#13

. REMARKS:
RBUS A 319 1SS3613: TAXI
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COMMUNICATIONS
10:09:56 FROM TWR TO 1SS3613:
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R 0 e s e
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- 3613, DOPO L'AEROMOBILE CHE EFFETTUERA' UN BASSO, AUTORIZZATO AD ATTRAVERSARE LE ROSSE

PER UN BACK-TRACK DUE TRE, DOPO.
10:10:04 FROM 1SS3613 TO TWR:
- BACK-TRACK DOPO, MERER 3613.

ANEMOMETER
ei» 2’
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/
ANEMOMETER yg'
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AIRBUSA 319
1S53613

. REMARKS:
RBUS A 319 1SS3613: TAXI
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10:10:04 FROM 1SS3613 TO TWR:;

- BACK-TRACK DOPO, MERER 3613.

—~r

PIRE

ANEMOMETER
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ANEMOMETER 'g'
/.
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g AIRBES A 19

1SS3613

. REMARKS:
RBUS A 319 1SS3613: TAXI
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COMMUNICATIONS
10:10:04 FROM 1SS3613 TO TWR:;
- BACK-TRACK DOPO, MERER 3613.

—~r

PIRE

ANEMOMETER
ei» 2’

< ,"
ANEMOMETER 'g'
/.
/

{

é AIREUS A 319
1SS3613

: ~ T TIME (UTC)
RBUSA3191SS3613: TAXI B 10-10:20

REMARKS:
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COMMUNICATIONS
10:10:04 FROM 1SS3613 TO TWR:;
- BACK-TRACK DOPO, MERER 3613.
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ANEMOMETER
ei» 2’
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/
ANEMOMETER yg'
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_ ARBUSA 319\
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AIRBUS'A 319 ISS3613: LEFT TURN e, Nl 10:10:25
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COMMUNICATIONS
10:10:04 FROM 1SS3613 TO TWR:;
- BACK-TRACK DOPO, MERER 3613.
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10:10:04 FROM 1SS3613 TO TWR:;

- BACK-TRACK DOPO, MERER 3613.
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ANEMOMETER 'g'
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10:10:04 FROM 1SS3613 TO TWR:;

- BACK-TRACK DOPO, MERER 3613.
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COMMUNICATIONS
10:10:04 FROM 1SS3613 TO TWR:;
- BACK-TRACK DOPO, MERER 3613.
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ei» 2’
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/
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: /S TIME (UTC)
S A3191S53613: BACK-TRACK RWY 05 e, Nl 10:10:45

REMARKS:
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COMMUNICATIONS
10:10:04 FROM 1SS3613 TO TWR:
- BACK-TRACK DOPO, MERER 3613.
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S A3191SS3613; BACK-TRACK RWY 05
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COMMUNICATIONS
10:10:04 FROM 1SS3613 TO TWR:;
- BACK-TRACK DOPO, MERER 3613.
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COMMUNICATIONS
10:10:04 FROM 1SS3613 TO TWR:;
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10:10:04 FROM 1SS3613 TO TWR:
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COMMUNICATIONS N Wk N
10:10:04 FROM 1SS3613 TO TWR:
- BACK-TRACK DOPO, MERER 3613.
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COMMUNICATIONS
10:10:04 FROM 1SS3613 TO TWR: 3%
- BACK-TRACK DOPO, MERER 3613.

SN

it: o 4

. P
AIRBUS A 319/~ | JET BLAST
jss3613 , 1| TURBULENCE

ANEMOMETER
ol 2’

: ad ' 2 ; MEYe, '
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/
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COMMUNICATIONS

10:10:04 FROM ISS3613 TO TWR:

- BACK-TRACK DOPO, MERER 3613.

10:12:20 FROM TWR TO ISS3613:

- MERIDIANA 3613, AUTORIZZATI QUANDO PRONTI AL DECOLLO DUE TRE, VENTO ZERO QUATTRO ZERO CINQUE NODI.

i

A ‘/\;-. .
NG

JET BLAST ‘

{uRBUSA 319 #a TURBULENCE
1553613 | AREA

. i "

ANEMOMETER
w2

Y

< ;‘
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X | TIME (UTC)
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COMMUNICATIONS ; ke N
10:12:20 FROM TWR TO ISS3613 : \
- MERIDIANA 3613, AUTORIZZATI QUANDO PRONTI AL DECOLLO DUE TRE, VENTO ZERO QUATTRO ZERO CINQUE NODI. §

10:12:27 FROM 1SS3613 TO TWR:
- AUTORIZZATI AL DECOLLO DUE TRE, 3613.

\ JET BLAST

" 1553613 '\ AREA

i

»

ANEMOMETER
w2

Y

« /
ANEMOMETER |
/.
/
(

o ,,e / . 4 % s
’.' . S TIME (UTC)
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BUS A 319 SS3613: BRAKE RELEASE ‘. xi 10:12:25
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COMMUNICATIONS P K O T N\ PRI

10:12:27 FROM 1SS3613 TO TWR: i R O

- AUTORIZZATI AL DECOLLO DUE TRE, 3613

10:12:31 FROM TWR TO HB-OQH:

- H-QH, RIPORTATE IL TRAFFICO IN PISTA IN VISTA. |

10:12:34 FROM HB-OOH TO TWR:

- H-QH, ABBIAMO IL TRAFFICO IN VISTA.

.| JETBLAST |

A.":g:;::" | TURBULENCE
| AREA

S L |

7

\
ANEMOMETER <
¢ Fd

» 2’ ,'

Y

<

/
ANEMOMETER yg'
| /.

/

{

. REMARKS:
AN18.1SS3613: GROUND ROLL RWY/23
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COMMUNICATIONS

10:12:34 FROM HB-OOQH TO TWR:

- H-QH, ABBIAMO IL TRAFFICO IN VISTA.

10:12:36  FROM TWR TO HB-OQH:

- RICEVUTO. RIPORTATE VIRANDO IN BASE VENTITR

*L<JET BLAST |

& :

: ” | TURBULENCE |
AIRBUSA 39

T P P
: =~

ANEMOMETER g
. Ed

» 2’ ,'

Y

<

|
ANEMOMETER ’3'
| /.

/

o REMARKS: A 5 '. . y '4. H i
A3191553613; GROUND ROLL RWY.23 g S 10:12:35
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COMMUNICATIONS

10:12:36  FROM TWR TO HB-OQH:

- RICEVUTO. RIPORTATE VIRANDO IN BASE VENTITRE, COMPATIBILMENTE CON IL TRAFFICO PER UN ATTERRAGGIO. i&
10:12:44 FROM HB-OQH TO TWR:

- RICEVUTO. RIPORTEREMO VIRANDO IN BASE DESTRA, ...

T BLAST |
£ £7)| TURBULENCE |
o /a ' AREA
e e
ANEMOMETER  AIRBUS A 319 7 W,

) ISS3613 - :
¥ 4

Yy

¥

<

/
ANEMOMETER yg'
| /.

/

{
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AN18.1SS3613: GROUND ROLL RWY/23
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COMMUNICATIONS

10:12:36  FROM TWR TO HB-OQH:

- RICEVUTO. RIPORTATE VIRANDO IN BASE VENTITRE, COMPATIBILMENTE CON IL TRAFFICO PER UN ATTERRAGGIO. &
10:12:44 FROM HB-OQH TO TWR:

- RICEVUTO. RIPORTEREMO VIRANDO IN BASE DESTRA, ...

YT BLAST
("} TURBULENCE |
ANEMOMETER .0 A
4 &

» 2 v
-
$
AIRBUS A 319 s WING TIPS
1SS3613 VORTICES
— A AREA
2
s | .
ANEMOMETER ’3'
| /.

/

R REMARKS: A & . . y '4. H .
AIRBUS A 319 1SS3613; ROTATION e S 10:12:45
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COMMUNICATIONS

10:12:36  FROM TWR TO HB-OQH:

- RICEVUTO. RIPORTATE VIRANDO IN BASE VENTITRE, COMPATIBILMENTE CON IL TRAFFICO PER UN ATTERRAGGIO. i&
10:12:44 FROM HB-OQH TO TWR:

- RICEVUTO. RIPORTEREMO VIRANDO IN BASE DESTRA, ...

el |
) TURBULENCE,
ANEMOMETER B
2 ,4 .
: J
Y
_ \WING TIPS

/ VORTICES

_ //’/
« | AmBUSA 8/ A

ANEMOMETER ,“" _ IS53613
| /.
/

{

. REMARKS:
AIRBUS'A 319 ISS3613: LIFT-OFF
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COMMUNICATIONS

10:12:36  FROM TWR TO HB-OQH:

- RICEVUTO. RIPORTATE VIRANDO IN BASE VENTITRE, COMPATIBILMENTE CON IL TRAFFICO PER UN ATTERRAGGIO. i&
10:12:44 FROM HB-OQH TO TWR:

- RICEVUTO. RIPORTEREMO VIRANDO IN BASE DESTRA, ...

P o
. ~JETBLAST |
{” )| TURBULENCE |
" | AREA|

'J 4
¢
WING TIPS
VORTICES
AREA
< ,"
ANEMOMETER 'g'
1 /.
/

B (

AIRBUS A 319 ,{f "
I1SS3613

. REMARKS:
AIRBUS A 319 ISS3613: AIRBORNE
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COMMUNICATIONS N Wk N
10:12:44 FROM HB-OQH TO TWR:
- RICEVUTO. RIPORTEREMO VI

’,'_;‘,‘.'t‘t, —_—
- " JEVBLAST |
: (" )| TURBULENCE | )
ANEMOMETER / l.,i_,‘, il N,

» 2 v
¥
¢
WING TIPS
VORTICES
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s |
ANEMOMETER ’3’

i 873 TIME (UTC)

R 5 , y s QL !;. . .
IRBUS'A 319 1SS3613: TWR FLY-BY ' . “r\ : 10'1 3'00

REMARKS:

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS N Wk N
10:12:44 FROM HB-OQH TO TWR:
- RICEVUTO. RIPORTEREMO VI

: :"‘A e
4 JETBLAST |
(") TURBULENCE | |

".y : ~ |
ANEMOMETER J{;W”“_‘E"w;.g :

2
¥
¢
WING TIPS
VORTICES
AREA

s /
ANEMOMETER ’3’

AIRBUSAm,{’j " ©.  REMARKS:
o558, 7 (5 QERBNS A 319 1SS3613: INITIAL CLIMBE

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



o

f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS —T—7—
10:12:44 FROM HB-OQH TO TWR: o
- RICEVUTO. RIPORTEREMO VIRANDO IN BASE DESTRA, DOPO IL DECOLLO DEL TRAFFICO. &

= . ~57) .
Y 7 K / >
1 KW § P 'y

-m

,,j_,.u JET BLAST ‘
1TURBULEHCE

ANEMOMETER 7 L ARER. WY
-.2 }rﬂ~r‘7;‘4~"-

’ ' 4

“r
P

WING TIPS
VORTICES
AREA
< |
ANEMOMETER ’3’

g , % i S TIvE (UTC)

e : REMARKS: 4 b ME
¥ AirBus A1 : : ooy | & 42
o TS LS ) R, ARBUS A 319 1SS3613: CLIMB . / — 10:13:10

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS A TR N T Paxd N
10:13:18 FROM TWR TO HB-OQH: LR Y b ' WO

- H-QH, UNO STIMATO AL FINALE DUE TRE?

10:13:21 FROM HB-OQH TO TWR:

- UNO STIMATO PER IL FINALE TRA UN MINUTO E ME

-;m'-
] JETBLAST || %
< { "/ )| TURBULENCE|
ANEMOMETER 0 AREA N

2, ) P

“r
P

WING TIPS
VORTICES
AREA

s |
ANEMOMETER ’3’

A REMARKS: 4 5 Nox '4. ; :
BLAST TURBULENCE AREA MIGRATION 7 L 10:13:15

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS A TR N T Paxd N
10:13:18 FROM TWR TO HB-OQH: LV P Y ' R

- H-QH, UNO STIMATO AL FINALE DUE TRE?

10:13:21 FROM HB-OQH TO TWR:

- UNO STIMATO PER IL FINALE TRA UN MINUTO E ME

Ly
-

-
.

Yl JETBLAST |
' )| TURBULENCE|
T AREA |,

’ 2’ ,.—;7 F LA

%

ANEMOMETER

,  WING TIPS
s /7 NORTICES
' v ar
‘ ' J. . .

f
ANEMOMETER ’3'

v REMARKS:
BLAST TURBULENCE AREA MIGRATION

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS A TR N T Paxd N
10:13:21 FROM HB-OQH TO TWR: , LR Y b ' WO

- UNO STIMATO PER IL FINALE TRA UN MINUTO E MEZZO. /&

10:13:25 FROM TWR TO HB-OQH:

- RICEVUTO, RIPORTATE FINALE DUE TRE.

Ly
-

-
-

s | JETBLAST |
ANEMOMETER g '/ |TURBULENCE ||
s 2 ,'J AREA ‘ .

¥ e /|

L

. WING TIPS
v /¢ \VORTICES
7 4 AREA

4 / / 47

ANEMOMETER ’3'

A REMARKS: 4 5 Nox '4. ; :
BLAST TURBULENCE AREA MIGRATION 7 L 10:13:25

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



v%

YA, University of St.Gallen Center for Aviation Competence
COMMUNICATIONS e N E R N\ T SaadeNG

10:13:21 FROM HB.OOH TO TWR: , &0 o0 Y O

- UNO STIMATO PER IL FINALE TRA UN MINUTO E MEZZO. /&

10:13:25 FROM TWR TO HB-OQH:

- RICEVUTO, RIPORTATE FINALE DUE TRE.

Y
-
-
&
-
4 ol

. | JETBLAST |
ANEMOMETER g { "~ )| TURBULENCE | |,

.2, = 0 AREA
£ )

%

y
v

" . \WING TIPS

» /4 VORTICES
7 4! AREA

s |
ANEMOMETER ’3’

A REMARKS: 4 5 Nox '4. ; :
BLAST TURBULENCE AREA MIGRATION 7 L 10:13:30

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS A TR N T Paxd N
10:13:21 FROM HB-OQH TO TWR: A Ll A 4 ' R

- UNO STIMATO PER IL FINALE TRA UN MINUTO E MEZZO. /&

10:13:25 FROM TWR TO HB-OQH:

- RICEVUTO, RIPORTATE FINALE DUE TRE.

Ny
-
-
&
-
=

i —
L 1| JETBLAST |

ANEMOMETER { ‘:;irgmumacsf ‘
.2 , AREA
s 7

7, WING TIPS
: . /£ VORTICES
< g 7 /', AREA
ANEMOMETER |

v REMARKS:
BLAST TURBULENCE AREA MIGRATION

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS N Wk N
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

¥
-

-
v

>

A g |

—+ | JET BLAST |
> (S {3

“"E_"_";METER [ | TURBUL ENCE|
5 / AREA |

e e

7 WING TIPS
" NORTICES
< / 4.7 AREA
ANEMOMETER |/ 7

i 873 TIME (UTC)

s h Loy ' ﬂ. PETL
BLAST TURBULENCE AREA MIGRATION ' . o 10:13:40

REMARKS:

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS N Wk N
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

. o S S
- ” i
ANEMOMETER : /" | JELBLAST | |
w2 {. /)| TURBULENCE |
’ ) g

7 AVING TIPS

< "/, 'VORTICES

/
ANEMOMETER ’3'

i 873 TIME (UTC)

BLAST TURBULENCE AREA MIGRATION ' . o 10:13:45

REMARKS:

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS N Wk N
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

ANEMOMETER -4 | JETLBLAST |
2. [ TURMBULENCE
L WEAREA

»-—<

>
¥’ AWING TIPS
J 7/ VORTICES
ANEMOMETER | '/ “ | AREA

<

v REMARKS:
BLAST TURBULENCE AREA MIGRATION

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS N Wk N
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

ANEM(;METER 7 74 JgfnLAST i
5 | “

p L
|, G TIPS
p / - | MORTICES
ANEMOMETER | - ’ AREA

i 873 TIME (UTC)

BLAST TURBULENCE AREA MIGRATION ' . o 10:13:55

REMARKS:

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



rs
YA, University of St.Gallen

COMMUNICATIONS
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

ANEMOMETER

{ 2 J 1| ' {
¥ |+ | TWRBULENCE
“_ /| AREA |

|

L A
. | JERBLAST. |

o

WING TIPS
L / /., MORTICES

ANEMOMETER | / AREA

SV 5. . e B W TIvE (UTC)

e - REMARKS:
AIRBUS A 319 © : o | ‘ AA-
,%m 8" ow. e 90 9 O UEBLAST TURBULENCE AREA MIGRATION ~‘ 10:14:00

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



rs
YA, University of St.Gallen

COMMUNICATIONS
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

ANEMOMETER

/9 .

{ A !

> # Jie%uxsr |
o ‘f K.

e ULENCE

| AREA |

// |
WING TIPS

, [ /4
ANEMOMETER | /Y VORTICES

SV 5. / . i R TIVE (UTC)

Clszma e O e 92 By UBBBLAST TURBULENCE AREA MIGRATION R v 10:14:05

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



rs
YA, University of St.Gallen

COMMUNICATIONS
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

r

ANEMOMETER /’ €.
V.2 7 | JEPBLAST |
ULENCE |
RREA |

s
< /WG TIPS

/ 7 4
ANEMOMETER | /" /| VORTICES
i3 7 AREA

7/..0 Yo g e e B S TIvE (UTC)
AIRgIE A 113 : ; 7 & el I ‘14
Cleszmad U O e 927 By UEBBLAST TURBULENCE AREA MIGRATION R Ll 10:14:10

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



rs
YA, University of St.Gallen

COMMUNICATIONS
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

ANEMOMETER ,

) -'/(/W’ -
> A | IEVBLAST |
|| TURBULENCE

< BAReA (|
: f
. I” “WING TIPS
ANEMOMETER | /. 'MORTICES
i’ AREA

7/..0 Y g p e e B S TIvE (UTC)
AIRE }119' 5 - . I | | g .
,?g?f,,, / s, - UBRBLAST TURBULENCE AREA MIGRATION R Ll 10:14:15

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS Sao ) TR S RN PRI
10:13:25 FROM TWR TO HB-OQH: Ll o Y ' WOR :

- RICEVUTO, RIPORTATE FINALE DUE TRE.

10:14:24 FROM TWR TO 1SS3613 :

- MERIDIANA 3613, IN VOLO AGLI UNO TRE, ULTERIORI PISA 26.07. CIAO.

ANEMOMETER g
) »/

¥ | JEPBLAST |

{ ) TURBULENCE!

. AREA | |

> S
7.

. I” . WING TIPS
ANEMOMETER | . VORTICES

AREA

Vi e
v 8. REMARKS:
AIRgIs A 113 7 A 2 :
s .o /75 ERBLAST TURBULENCE AREA MIGRATION

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS A TR N T Paxd N
10:13:25 FROM TWR TO HB-OQH: LV P Y ' R
- RICEVUTO, RIPORTATE FINALE DUE TRE.

10:14:24 FROM TWR TO ISS3613:

- MERIDIANA 3613, IN VOLO AGLI UNO TRE, ULTERIORI PISA 26.07. CIAO.

10:14:29 FROM 1SS3613 TO TWR:

- CIAO, 3613.

ANEMOMETER

\ /£ | JETBLAST |
; || TURBULENCE
" .| AREA ' |

/-3 NS

@ A
7,

s /
ANEMOMETER ’3’

WING TIPS
~' ORTICES
AREA

v REMARKS:
BLAST TURBULENCE AREA MIGRATION

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS A TR N T Paxd N
10:13:25 FROM TWR TO HB-OQH: LR Y b ' WO
- RICEVUTO, RIPORTATE FINALE DUE TRE.

10:14:24 FROM TWR TO 1SS3613 :

- MERIDIANA 3613, IN VOLO AGLI UNO TRE, ULTERIORI PISA 26.07. CIAO.

10:14:29 FROM 1SS3613 TO TWR:

- CIAO, 3613.

ANEMOMETER .
¥ Zi . W ogmea
/ TBLAST |

‘ | TURBULENCE |

| AREA |

{
o
/.

< " -
ANEMOMETER | - / . 'WIRG TIPS
[ /.~ MORTICES

A REMARKS: 4 5 Nox f. ; :
BLAST TURBULENCE AREA MIGRATION e 10:14:30

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS A TR N T Paxd N
10:13:25 FROM TWR TO HB-OQH: LR Y b ' WO
- RICEVUTO, RIPORTATE FINALE DUE TRE.

10:14:24 FROM TWR TO 1SS3613 :

- MERIDIANA 3613, IN VOLO AGLI UNO TRE, ULTERIORI PISA 26.07. CIAO.

10:14:29 FROM 1SS3613 TO TWR:

- CIAO, 3613.

ANEMOMETER / /f

2

'
~ e
£ /| JEVBLAST |
: "TURBULENCE |

AREA - |

|
s
4 | e
ANEMOMETER ’3' : . 'WING TIPS
[ VORTICES

A REMARKS: 4 5 Nox f. ; :
BLAST TURBULENCE AREA MIGRATION e 10:14:35

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



rs
YA, University of St.Gallen

COMMUNICATIONS
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

ANEMOMETER
- 2’ : Y ke

~ £\ | JETBLAST |

{ ! TURBULENCE |

| AREA " |

7 oy
£.

< ," Pouirs”
ANEMOMETER | “WING TIPS
’ VORTICES
AREA

}/" Y ol _ e / ¥ N TIME (UTC)

A 2 REMARKS:
AIRBIS A 319 ° < i iy e ‘ ‘14
X ?ﬁ%m B B p B /s S EIEBLAST TURBULENCE AREA MIGRATION ) 10:14:40

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS N Wk N
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

ANEMOMETER

) &
7 A | JETBLAST |
| | TURBULENCE
| AREA |

<

" ey ®

ANEMOMETER ,’e WING TIPS

VORTICES
AREA

i 873 TIME (UTC)

s h Loy ' ﬂ. “AA-
BLAST TURBULENCE AREA MIGRATION ' . o 10:14:45

REMARKS:

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS N Wk N
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

ANEMOMETER

-2’
i hY

| TURBULENCE |

s | i
ANEMOMETER | ;

/ 7+ WING TIPS

VORTICES

i 873 TIME (UTC)

BLAST TURBULENCE AREA MIGRATION ' . o 10:14:50

REMARKS:

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS N Wk N
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

ANEMOMETER
ol 2

¥

.| JETBLAST /|
: ] i‘runsuuucrz%
/| AREA |

L —

< f

ANEMOMETER y' .

[ « \WING TIPS

MORTICES
AREA

i 873 TIME (UTC)

s h Loy ' ﬂ. “AA-
BLAST TURBULENCE AREA MIGRATION ' . o 10:14:55

REMARKS:

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



rs
YA, University of St.Gallen

COMMUNICATIONS
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

I8
RIS A 119
185313 A

ANEMOMETER

+ 3 ,4"
¥
/4 7| JETBLAST {
| TURBULENCE

<

f
ANEMOMETER ‘g'

" 'WING TIPS
VORTICES

.’L;T:”“ REMARKS:
PIPER PA-28 HB-0QH: APPROACH

Prof. Dr. Roland Miiller

; ' TI (UC)
% 10:15:00

Foundation for Aviation Competence



rs
YA, University of St.Gallen

COMMUNICATIONS
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

ANEMOMETER

: Z - A
: ¢

Yy

W L
| JETBLAST |
|| TURBULENCE

/|~ AREA |

<

f
ANEMOMETER ‘g'

"'WING TIPS
VORTICES
AREA

I
}I:! & .4" o ; b

ﬂ"ﬁgﬂl'w B ik & Y 4 it il ‘ . .
Sl Ow s wal SN N IPLR PA-28 HB-OQH: APPROACH . Sl 10:15:05

TIME (UTC)
REMARKS:

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



rs
YA, University of St.Gallen

COMMUNICATIONS
10:13:25 FROM TWR TO HB-OQH:
- RICEVUTO, RIPORTATE FINAL

I8
RIS A 119
185313 A

ANEMOMETER
ei» 2’

Ay T
|\ TURBULENCE|

“AREA

<

f
ANEMOMETER ‘g'

. WING TIPS
VORTICES
AREA

.’L;T:”“ REMARKS:
PIPER PA-28 HB-0QH: APPROACH

Prof. Dr. Roland Miiller

; ' TI (UC)
% 10:15:10

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS Y U7 ol TR S RN PNy 2
10:13:25 FROM TWR TO HB-OQH: ‘g k. R

- RICEVUTO, RIPORTATE FINALE DUE TRE.

10:15:18 FROM HB-OQH TO TWR:

- QH IN FINALE DUE TRE

ANEMOMETER
ei» 2’

| JeTBLAST |
| TURBULENCE |

< ,"
ANEMOMETER 'g'

/i t

f, WING TIPS

VORTICES
AREA

P A

T R -
Wl L ' ' REMARKS:

AIRgIE A 113 T o N :

SIS W Wl A N -28'HB-OQH: FINAL APPROACH

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS Y U7 ol TR S RN PNy 2
10:13:25 FROM TWR TO HB-OQH: ‘g k. R

- RICEVUTO, RIPORTATE FINALE DUE TRE.

10:15:18 FROM HB-OQH TO TWR:

- QH IN FINALE DUE TRE

ANEMOMETER

A 4
2, .
¥
S T

|| TURBULENCE |
V| AREAR |
<

f
ANEMOMETER ‘g'

f. " |WING TIPS
VORTICES
AREA

Vi e
2ol | REMARKS:
RIS A 119 T N -
Sl T O e a0 28 HB-OQH: FINAL APPROACH

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS Sao ) TR S RN PRI
10:15:18 FROM HB-OQH TO TWR: Ll o Y ' WOR :

- QH IN FINALE DUE TRE

10:15:21 FROM TWR TO HB-OQH:

- H-QH, AUTORIZZATI ALL'ATTERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODI. §

ANEMOMETER
ol 2

Yy

T vouast]
| iTURI!ULENCE }
| AREA |

< ,"
ANEMOMETER ""
iy g
¢ .» - |WING TIPS
VORTICES
AREA

Vi e
2ol /i | REMARKS:

RIS A 119 Ao s N :

I A L R . 28 HB-OQH: FINAL APPROACH

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



o

f&' University of St.Gallen Center for AV|at|on Competence

COMMUNICATIONS
10:15:21 FROM TWR TO HB-OQH:
- H-QH, AUTORIZZATI ALL'ATTERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODI.

ANEMOMETER
ei» 2’

| JETBLAST |
|| TURBULENCE
| AREA ‘

< |
ANEMOMETER |
/.
,/ s
., \WING TIPS
"/ \IORTICES

3 REMARKS: . d TIME (UTC)
A3 v 3 Y T B R A
[553111 Y S PN SO N -28 HB OQH: FINAL APPROACH . o 10:15:30

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



o

f&' University of St.Gallen Center for AV|at|on Competence

COMMUNICATIONS
10:15:21 FROM TWR TO HB-OQH:
- H-QH, AUTORIZZATI ALL'ATTERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODI.

ANEMOMETER
s 2’
| JETBLAST |
| TURBULENCE
'\ AREA

<

f
ANEMOMETER ‘g'

WING TIPS
’/ VORTICES

TIME (UTC)

A0
Es:m :

% REMARKS: R AN -
RLA-28 HB-OQH: FINAL APPROACH g, Nl 10:15:35

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



o

f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS O3 N
10:15:221 FROM TWR TO HB-OQH:
- H-QH, AUTORIZZATI ALL'ATTERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODI.

—~r

@) b/ " »PIPERPAZI
oy, : </ s»} : Y, "50‘3"
U B » : W

ANEMOMETER
ei» 2’

iy ‘ JET BLAST |
1Tunnuuzncq
‘ ,’ e - " = ——— - = |

ANEMOMETER ‘g'

WING TIPS
VORTICES
~AREA

4 '- ,9' -<;\:',‘:'Q; ,
, i ‘h* TIME (UTC)
L REMARKS: .
RPA

i 28'HB-0QH: FINAL APPROACH 77 BN /"1. 10:15:40

Es:m :

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



o

f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS O ENG
10:15:221 FROM TWR TO HB-OQH:
- H-QH, AUTORIZZATI ALL'A'ITERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODI.

— ey 7 ,
. N R / Sy
r o § ¥ 'y

PIPER PA-28
HB-0QH

ANEMOMETER
ol 2

¥

\ | JETBLAST |
|| TURBULENCE |
/1 AREA |

< "’ . e -. B B e |
ANEMOMETER ’3'

WING TIPS
VORTICES
~AREA

TIME (UTC)

REMARKS: L e
RLA-28 HB-OQH: FINAL APPROACH 73 /;;; L 10:15:45

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS B Wk N
10:15:221 FROM TWR TO HB-OQH:
- H-QH, AUTORIZZATI ALL'ATTERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODI.

—~r -,

/ “ 4 QT
. /7 Ong TN
. Wy W 2
o

{PIPER PA-28
. HB-0QH

ANEMOMETER
ol 2

¥

| JETBLAST |
| | TURBULENCE |

< / 3 5 P

ANEMOMETER | 7 i
1 /.

WING TIPS
VORTICES

o t.::’_
&

/ W [ el
A a0 @ B W TIVE (UTC)
N : fo Lo e L . .
LJR PA.28 HB-OQH: SHORT FINAL % /;;; (% 10:15:50

<P

o
1

FEAC

Foundation for Aviation Competence

Prof. Dr. Roland Miiller



rs
YA, University of St.Gallen

COMMUNICATIONS
10:15:21 FROM TWR TO HB-OQH:

- H-QH, AUTORIZZATI ALL'ATTERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODL.

—~r

TIRE

A0
Es:m :

/\vy,

Center for Aviation Competence

PWER PA-28

HB-0QH

ANEMOMETER
ei» 2’

y ,w’ JET BLAST |
‘Tunsuuzucs‘:

<

f
ANEMOMETER ‘g'

; |WING TIPS
\IORTICES
A AREA

JR REMARKS:
3IPER PA-28 HB-OQH: SHORT FINAL

Prof. Dr. Roland Miiller

AREA |

P " .ﬁj ":1:.\"; h 24
/e ‘h* TIME (UTC)

¥ .

(15 10:15:55

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS VAN P e N
10:15:21 FROM TWR TO HB-OQH:
- H-QH. AUTORIZZATI ALL'ATTERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODI.

—~r 1

/ . / 5 ST
e N Ay
&S G ,;':y

24
/4

-

>~

ANEMOMETER
ol 2

Yy

‘r
.

| JETBLAST |
|| TURBULENCE |

<

f
ANEMOMETER ‘g'

WING TIPS
VORTICES
#AREA

¥ .

4 B o VR o .:-". iy & .‘ 2, :\:"_. N
/ ) ’ G *S’;/ > 74 7 % r J R 4
e BT 5% - ~' 7N P T TIME (UTC)

-yt .14 . REMARKS:
AIRBUS A 319 © : T | L -
,?ﬁ%m 8 w0, /5 QEIPER PA28 HB-OQH: RWY OVERFLY. ~‘ /"1 10:16:00

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS B Wk N
10:15:221 FROM TWR TO HB-OQH:
- H-QH, AUTORIZZATI ALL'ATTERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODI.

—~r -,

/ “ 4 QT
. /7 Ong TN
. Wy W 2
o

ANEMOMETER
ol 2

¥

| JETBLAST
: : ! | TURBULENCE |
. i RN '| AREA

ANEMOMETER | - ¢y W 7l
| /. '

/

WING TIPS
VORTICES
7 AREA

TIME (UTC)

1.  REMARKS: / e
PER PA-28 HB-OQH: RWY OVERFLY ./,,',: % 10:16:05

FEAC

Foundation for Aviation Competence

Prof. Dr. Roland Miiller



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS B Wk N
10:15:221 FROM TWR TO HB-OQH:
- H-QH, AUTORIZZATI ALL'ATTERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODI.

—~r -,

/ “ 4 QT
. /7 Ong TN
. Wy W 2
o

ANEMOMETER
ol 2

¥

PIP}?R/A-Z!
- 3 FI= W a-rd
7o WFOOH | | et past |

o : g | TURBULENCE

. / R | AREA |

ANEMOMETER | . e A
1 /. ;

/

WING TIPS
VORTICES
”AREA

REMARKS: e . S TIME (UTC)
PER PA-28 HB-0QH: RWY OVERFLY. i /,,.,: 4 10:16:10

FEAC

Foundation for Aviation Competence

Prof. Dr. Roland Miiller



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS B Wk N
10:15:221 FROM TWR TO HB-OQH:
- H-QH, AUTORIZZATI ALL'ATTERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODI.

—~r 1 7

/ < / T N
] - / . " _\\\ v, \{'&

ANEMOMETER
ol 2

¥

Sl | JETBLAST |

' ; P'PERJ’A-ZII " | | TURBULENCE |

4 / . HB-0QH /| AREA |

ANEMOMETER | # R ¥ 57y o
1 /.

WING TIPS
VORTICES
AREA

o :’,

..<~) /

"Lijg; _ REMARKS:
PER PA

_ TIME (UTC)
228 HB-0QH: TURBULENCE % /,»;; [ 10:16:15

r
1

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS B Wk N
10:15:221 FROM TWR TO HB-OQH:
- H-QH, AUTORIZZATI ALL'ATTERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODI.

—~r 1 7

/ < / T N
] - / . " _\\\ v, \{'&

ANEMOMETER
ol 2

¥

¢ | JETBLAST |
' | TURBULENCE |

< [ /1 |
ANEMOMETER | - PPERPA2S| | AREA |

1 / .| “HB-OQH

/

WING TIPS
VORTICES
AREA

.. WO
p. &

/o o
A

T,

)/ S
S TIME (UTC)

';“.’;_' fo o Ly I ) 8

\ R PIPER PA-28 HB-0QH: DEVIATION ' . /" L~ 10:16:20

1

REMARKS:

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS B Wk N
10:15:221 FROM TWR TO HB-OQH:
- H-QH, AUTORIZZATI ALL'ATTERRAGGIO DUE TRE. ZERO QUARANTA, OTTO NODI.

—~r -,

/ “ 4 QT
. /7 Ong TN
. Wy W 2
o

ANEMOMETER
el» 2’

. /\ .."-77 P ———
' .| JET BLAST |

: £y - | TURBULENCE
4 , N ‘| ARea |

ANEMOMETER | - : J e
1 /. * '|PIPERPA-28|

/

& HB-0QH

VDRTICES
AREA

', wwGTPS
[

REMARKS: e . S TIME (UTC)
PER PA-28 HB-0QH: CONTRO LOSS i /,,.,: 5 10:16:25

FEAC

Foundation for Aviation Competence

Prof. Dr. Roland Miiller



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS 0 =l
10:16:31 FROM TWR TO VVF:

- VIGILI DA TORRE?

10:16:33 FROM VVF TO TWR:§ e

- SI', AVANTI. R

ANEMOMETER
ol 2

¥

.| JETBLAST |
< | i | TURBULENCE
ANEMOMETER | - L /| ARER |

R v 7 PIPER PA-28
HB-0QH

WING TIPS
VORTICES
AREA

TIME (UTC)

%, REMARKS: e o eV
PIPER PA-28 HB-OQH: CRASH ./.,:_i:.

FEAC

Foundation for Aviation Competence

Prof. Dr. Roland Miiller



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS " W N
10:16:31 FROM TWR TO VVF:

- VIGILI DA TORRE?

10:16:33 FROM VVF TO TWR:

- SI', AVANTI.

10:16:35 FROM TWR TO VVF:

- SI', SCHIERATEVI, PERCHE' E' ANDATO FUORI PISTA... ¥

10:16:33 FROM VVF TO TWR:

- DOVE?

ANEMOMETER
ol 2

¥

.| JETBLAST |
| i | TURBULENCE
ANEMOMETER | - s | AREA |

<

PO 7 PIPER PA-28
HB-0QH

WING TIPS
VORTICES
AREA

o :’_

0.(') /

'L"f,:y REMARKS: W2 d RS
o=

, LA L & A
: 28 HB-OQH: CRASH ALERT g Sl 10:16:35

FEAC

Foundation for Aviation Competence

Prof. Dr. Roland Miiller



»?
f&' University of St.Gallen Center for Aviation Competence

COMMUNICATIONS W2 N
10:16:31 FROM TWR TO VVF: s

- VIGILI DA TORRE? ;&
10:16:33 FROM VVF TO TWR: i

- SI', AVANTI. A
10:16:35 FROM TWR TO VVF: :

- SI', SCHIERATEVI, PERCHE' E' ANDATO FUORI PISTA... ¥

10:16:38 FROM VVF TO TWR: 7y
- DOVE? /;

S
L] 3

ANEMOMETER
ol 2

¥

.| JETBLAST |
iirumuuncel
/|

. g
ANEMOMETER ',l'

PIPER PA-28
HB-0QH

WING TIPS
VORTICES

Prof. Dr. Roland Miiller

Foundation for Aviation Competence



w?

f: University of St.Gallen Center for Aviation Competence

Jet Blast als zusatzliche Gefahr bel Ruckenwind

In diesem Fall fihrte der Ruckenwind zu einer
Vorwartsbewegung des Jet Blast. Mit 8 kts
Ruckenwind reichten deshalb 5 Minuten zur
Separation nicht aus. Wer ist schuld am Unfall?

Piloten und Flugverkehrsleiter miissen sich
bewusst werden, dass die Landung mit Rucken-
wind nach einem vorangehendem Start eines Jets
auf der gleichen Piste nicht nur wegen den Wirbel-
schleppen, sondern auch wegen dem Jet Blast sehr
gefahrlich sein kann.
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