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La influencia de la
Meteorologia en la
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Asi ve el piloto la meteorologia




Asi la siente, por fuera
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Pero, ¢4 Cuales son los
fendmenos atmosfeéricos que
mas afectan a la Seguridad
Operacional?
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¢La actividad eléctrica?




¢La nieve?




¢ Las tormentas?
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¢cLa lluvia?
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¢La niebla?

¢La turbulencia?




¢ El viento?

Todos los fendmenos atmosféricos
afectan a la seguridad operacional.

Pero unos mas que otros.
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Podriamos pensar que la
Seguridad Operacional
es sinonimo de buen tiempo,

0 lo que es lo mismo, que se reduce la
posibilidad de accidente en ausencia de
condiciones meteorologicas adversas
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¢,.De que depende el nivel de seguridad
operacional cuando se opera en los
diferentes aeropuertos del mundo?
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Siempre que en cada aeropuerto se opere con el
entrenamiento, aeronave, servicios y medios
humanos adecuados,

podemos afirmar que,
bajo el punto de vista del piloto
la Seguridad Operacional depende de
los Fendmenos Atmosféricos reinantes
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Podemos clasificar los fendmenos atmosféricos en
dos grandes grupos, en funcion de su influencia en la
seguridad operacional:

Aquellos que afectan directamente al piloto

Aquellos que afectan directamente al avion

Los que afectan directamente al piloto:

El viento

La visibilidad




¢, Por queé estos fenomenos solo afectan al piloto y no al
avion?

El viento.

Porque el avion ha sido disefiado para moverse en el aire y
le gusta el viento.
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¢, Por qué estos fendmenos solo afectan al piloto y no al
avion?

La visibilidad.
Porque el avion no tiene ojos.
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Con un poco de niebla

CAT I
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CAT I
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Aproximacion a LSZH




Aproximacion ILS CAT Ill a LSZH
RVR de 175 metros

A 28 segundos de la toma de tierra




A 23 segundos de la toma de tierra

A 18 segundos de la toma de tierra




A 13 segundos de la toma de tierra

A 10 segundos de la toma de tierra




A 8 segundos de la toma de tierra

A 6 segundos de la toma de tierra




A 4 segundos de la toma de tierra

A 2 segundos de la toma de tierra




Contacto

¢, Qué ocurriria si a 8 segundos de la toma de
tierra, esperando ver una luz, en vez de ver:
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Vemos esto:
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Queda patente la necesidad de tener una
informacion meteoroldgica lo mas exacta posible
para que, todos aquellos que estén involucrados en la

operacion de vuelo, puedan tomar medidas
preventivas ante la aparicion de fendmenos
atmosféricos que afecten al vuelo
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¢,En qué zona del espacio aéreo se hace necesario
contar con una informacion totalmente fiable para la
seguridad operacional?

En todas.

Tanto volando por encima de la MSA como por
debajo




Por encima de la MSA podemos lidiar con fendmenos
adversos

Por debajo NO




Fatal Accidents and Onboard Fatalities by Phase of Flight
Worldwide Commercial Jet Fleet — 2003 Through 2012

Percentage of fatal accidents and onboard fatalities

Taxi, load! 16% 41%
unload,
parked, Initial Climb Initial Final
tow Takeoff climb (flaps up) Cruise Descent appmach | approach | Landing
Fatal accidents | 11% 1% 5% 8% 9% 4% 1% 19% 23%
Onboard fatalities 0% 12% 5% 11% 18% 3% 18% 17% 17%

Exposure
(Percentage of flight

time estimated for a 1% 1% 14% 57% 1% 12% 3% 1%
1.5 hour flight)

Note: Percontages may not sum precisely due to numerica mounding.

100 S— - 2000
Distribution of fatal accidents and onboard fatalities
go |- [ Fatal accidents
; = 1500
[0 Onboard fatalities
G0 p=
Fatal 1000 Onboard
idents . fatalties
accl 40 - 774 783 715 706 a
510 471
20 |- ek _ i 17 500
8 & 4 & T8 3 1M a
N 1 PR | -
Tami, load’ Takeoff Initial Climb Cruise Descent Initial Fimal Landing
unload, climb approach approach
parked,
tow

Fatal Accidents and Onboard Fatalities by(Phase of Flig
Worldwide Commercial Jet Fleet — 2003 Through 2012

Percentage of fatal accidents and onboard fatalities

Taxi, load! 16% 41%
unload,
parked, Initial Climb Initial Final
tow Takeoff climb (flaps up) Cruise Descent | appmach | approach | Landing
Fatal accidents | 11% 1% 5% 8% 9% 4% 1% 19% 23%
Onboard fatalities 0% 12% 5% 11% 18% 3% 18% 17% 17%

17% 33%

Initial

approach
Exposure g
(Percentage of flight "
time estimated for & 1% 1% 14% 57% 1% 12% 3% 1%
1.5 hour flight)

Note: Percontages may not sum precisely due to numerica mounding.

100 —— : 2000
Distribution of fatal accidents and onboard fatalities
8ol [ Fatalaccidents
- 1500
[0 Onboard fatalities
G0 =
Fatal 1000 Onboard
idents : fatalties
accl 40 - 774 T8 715 706 a
510 ar
20 |- ek _ i 17 500
8 & & & T8 3 111 a
N 1 PR -
Tawi, load’ Takeoff Initial Climb Cruise Descent Initial Fimal Landing
unload, climb approach approach
parked,

tow




Fatal Accidents and Onboard Fatalities by Phase of Flight
Worldwide Commercial Jet Fleet — 2003 Through 2012

Percentage of fatal accidents and onboard fatalities

Taxi, load! 16% 41%
unload,
parked, Initial Climb Initial Final
tow Takeoff climb (flaps up) Cruise Descent appmach | approach | Landing
Fatal accidents ] 11% 1% 5% 8% 9% 4% 1% 19% 23%
0% 12% 5% 11% 18% 3% 18% 17% 17%

Exposure
(Percentage of flight

time estimated for a 1% 1% 14% 57% 1% 12% 3% 1%
1.5 hour flight)

Note: Percontages may not sum precisely due to numerica mounding.

100 S— - 2000
Distribution of fatal accidents and onboard fatalities
go |- [ Fatal accidents
; = 1500
[0 Onboard fatalities
G0 p=
Fatal 1000 Onboard
idents . fatalties
accl 40 - 774 783 715 706 a
510 471
20 |- ek _ i 17 500
8 & 4 & T8 3 1M a
N 1 PR | -
Tami, load’ Takeoff Initial Climb Cruise Descent Initial Fimal Landing
unload, climb approach approach
parked,
tow

Fatal Accidents and Onboard Fatalities by Phase of Flight
Worldwide Commercial Jet Fleet — 2003 Through 2012

Percentage of fatal accidents and onboard fatalities

Taxi, load! 16% 41%
unload,
parked, Initial Climb Initial Final
tow Takeoff climb (flaps up) Cruise Descent | appmach | approach | Landing
spts |~ 11% 1% 5% 8% 9% 4% 1% 19% 23%

Onboard fatalities

0% 12% 5% 11% 18% 3% 18% 17% 17% -
17%

33%

Initial

approach
Exposure g
(Percentage of flight "
time estimated for & 1% 1% 14% 57% 1% 12% 3% 1%
1.5 hour flight)

Note: Percontages may not sum precisely due to numerica mounding.

100 —— : 2000
Distribution of fatal accidents and onboard fatalities
8ol [ Fatalaccidents
- 1500
[0 Onboard fatalities
G0 =
Fatal 1000 Onboard
idents : fatalties
accl 40 - 774 T8 715 706 a
510 ar
20 |- ek _ i 17 500
8 & & & T8 3 111 a
N 1 PR -
Tawi, load’ Takeoff Initial Climb Cruise Descent Initial Fimal Landing
unload, climb approach approach
parked,

tow




Fatal Accidents and Onboard Fatalities by Phase of Flight
Worldwide Commercial Jet Fleet — 2003 Through 2012

Percentage of fatal accidents and onboard fatalities

Taxi, load! 16% 41%
unload,
parked, Initial Climb Initial Final
tow Takeoff climb (flaps up) Cruise Descent appmach | approach | Landing
Fatal accidents | 11% 1% 5% 8% 9% 4% 1% 19% 23%
Onboard fatalities 0% 12% 5% 11% 18% 3% 18% 17% 17%

posure
(Percentage of flight
time estimated for a
hour flight)

fix
1% | 1% | 14% 57% "% | 12% | 3% | 1% -

Note: Percontages may not sum precisely due to numerica mounding.

100

2000
Distribution of fatal accidents and onboard fatalities
go |- [ Fatal accidents
; = 1500
[0 Onboard fatalities
G0 p=
Fatal 1000 Onboard
idents . fatalties
accl 40 - 774 783 715 706 a
510 471
20 |- ek _ i 17 500
8 & 4 & T8 3 1M a
N 1 PR | -
Tami, load’ Takeoff Initial Climb Cruise Descent Initial Fimal Landing
unload, climb approach approach
parked,
tow

Fatal Accidents and Onboard Fatalities by Phase of Flight
Worldwide Commercial Jet Fleet — 2003 Through 2012

Percentage of fatal accidents and onboard fatalities

Taxi, load! 16% 41%
unload,
parked, Climb Initial Final
tow (flaps up) Cruise Descent | appmach | approach | Landing
Fatal accidents | 11% 1% 5% 8% 9% 4% 1% 19% 23%
Onboard fatalities 0% 12% 5% 11% 18% 3% 18% 17% 17%

Initial

approach
Exposure g
(Percentage of flight "
time estimated for & 1% 1% 14% 57% 1% 12% 3% 1%
1.5 hour flight)

Note: Percontages may not sum precisely due to numerica mounding.

100 —— : 2000
Distribution of fatal accidents and onboard fatalities
8ol [ Fatalaccidents
- 1500
[0 Onboard fatalities
G0 =
Fatal 1000 Onboard
idents : fatalties
accl 40 - 774 T8 715 706 a
510 ar
20 |- ek _ i 17 500
8 & & & T8 3 111 a
N 1 PR -
Tawi, load’ Takeoff Initial Climb Cruise Descent Initial Fimal Landing
unload, climb approach approach
parked,

tow




Fatal Accidents and Onboard Fatalities by Phase of Flight
Worldwide Commercial Jet Fleet — 2003 Through 2012

Percentage of fatal accidents and onboard fatalities
Tax, load/ 16% L

unload,
parked, Climb Initial
tow (flaps up) Cruise Descent  appmach \approach | Landing
Fatal accidents | 11% 1% 5% 8% 9% 4% 1% 19% 23%
Onboard fatalities 0% 12% 5% 11% 18% 3% 18% 17% 17%

Exposure
(Percentage of flight

time estimated for a 1% 1% 14% 57% 1% 12% 3% 1%
1.5 hour flight)

Note: Percontages may not sum precisely due to numerica mounding.

100 S— - 2000
Distribution of fatal accidents and onboard fatalities
go |- [ Fatal accidents
; = 1500
[0 Onboard fatalities
G0 p=
Fatal 1000 Onboard
idents . fatalties
accl 40 - 774 783 715 706 a
510 471
20 |- ek _ i 17 500
8 & 4 & T8 3 1M a
N 1 PR | -
Tami, load’ Takeoff Initial Climb Cruise Descent Initial Fimal Landing
unload, climb approach approach
parked,
tow

Fatal Accidents and Onboard Fatalities by Phase of Flight
Worldwide Commercial Jet Fleet — 2003 Through 2012

Percenta sard fatalities

Tax, load/
unload,
parked,

tow

Climb
(flaps up

Initial
Descent  appmach \approach | Landing

El 50%
de las
muertes
ocurren
en el

Fatal accidents | 11% 4% 1% 18% 23%

18% 17% 17%

Onboard fatalities 0%

Exposure
(Percentage of flight
time estimated for a
1.5 hour flight)

Mote: Percentages may not sum precisaly due to numerical rounding.

100 — : 2000
Distribution of fatal accidents and onboard fatalities
o= [ Fatal accidents
] = 1500
[ Onboard fatalities
B0 =
Fatal - 1500 Onboard
idents 774 763 . fatalities
- a0 = 715 708
510 am
20 = ia _ i 17 500
& 8 & 5 TR 3 1 a
" 1 P -
Tawi, load! Takeoff Initial Climb Cruise Descent Initial Firval Landing
unload, climb approach  approach
parked,

tow




Fatal Accidents and Onboard Fatalities by Phase of Flight
Worldwide Commercial Jet Fleet — 2003 Through 2012

et el 16% Percenta sard fatalities 41%

unload,

ol i | i) S (B S0% QU e i (o2 | i
Fatal accidents | 1% | 11% 5% 8% de las 4% 1% 19% | 23%
Onboard fataliies | 0% | 12% 5%, muertes 18% 17% | 17%

ocurren

Exposure

(Percentage of flight
time estimated for a
1.5 hour fight) 6% del vuelo y
Mote: Percentages may nol Sum precsaly oue (o numenca bajO Ia
100 HH 2000
responsabilidad Jooie
sol- [ Fatal accidents
= 1500
[ Onboard fatalities del ATC TWR
GO =
Fatal  100p Onboard
accidents Fro . 783 715 S fatalities
510 an
- 500
20 5 : 14 17
o | o
Taxi, load/ Takeoff Initial Climb Cruise Descent Initial Firval Landing
unload, climb approach  approach
parked,
tow

Fatal Accidents and Onboard Fatalities by Phase of Flight
Worldwide Commercial Jet Fleet — 2003 Through 2012

Percentage of fatal accidents and onboard fatalities
Taxi, load/ 16% o 41%
unlosd,
parked, Initial Climb

tow Takeoff climb (flaps

Initial Final
Nescent | approach \approach | Landing

i consideramos
una etapa media
de 01:30 horas,

en 6 minutos de
ese vuelo se

Fatal accidents | 11% 11% 5% 11% 19% 23%

18% 17% 17%

Onboard fatalities 0% 12% 5%

E;gmlr‘\tm f flight 0
rce L=RE]
{FRecaiaga gt R producen el 50%
W de las muertes
Mote: Percontages may nol sum precsay oue (o numenical rounding
100 —— = 2000
Distribution of fatal accdents and onboard fatalities
go |- [ Fatal accidents
= 1500
[ Onboard fatalities
B0 =
Fatal - 1500 Onboard
accidents 1 74 783 715 T8 fatalities
510 471
- 500
FI = ’ . 14 13
B 3| | i 6| fl\ 4 1 s}
1] " o
Tawi, load! Takeoff Initial Climb Cruise Descent Initial Firval Landing
unload, climb approach  approach
parked,

tow




Informacion meteorologica que necesita el piloto

= En crucero:
= temperatura
= viento
= turbulencia
= Endespegue y aterrizaje:
= temperatura
= viento
= turbulencia
= presion
= visibilidad

Informacion meteorologica que necesita el piloto

= Esta informacion debe ser:
= De facil interpretacion




En el MO

 Para la explicacion de la interpretacion de:
— METAR
— TAFOR
— SNOWTAM
— CONDICIONES DE PISTA
— Para Europa y USA
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Se necesitan 56 paginas




Informacion meteorologica que necesita el piloto
= Esta informacion debe ser:

= Actualizada
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Informacion meteorologica que necesita el piloto

= Esta informacion debe ser:

= De facil aplicacion
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Correccion de altura por viento
Al utilizar QNH

Altimetro

1.000 pies
sobre el
terreno

?)@\;e elevgcion
el terreng . T
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Correccion de altura por viento
Al utilizar QNH

Altimetro

1.000 pies
sobre el
terreno

e elevacion

Viento 50 Kts

Afiadir 500 pies por cada 10Kts por encima de 30Kts
hasta un méximo de 2.000 pies

b QNH
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Correccion de altura por viento
Al utilizar QNH
Altimetro
; .b-,;g Viento 50 Kts
1.000 pies
sobre el Afadir 500 pies por cada 10Kts por encima de 30Kts
terreno hasta un maximo de 2.000 pies

e elevacion

500 pies por cada 10 Kts (50Kts — 30 Kts) = 1.000 pies
Deberemos volar a 2.800 pies de altimetro para mantener
esos 1.000 pies de franqueamiento de obstaculos
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Correccion de altura por viento
Al utilizar QNH

_________________________________________ Viento 50 Kts

Altimetro

> s (1800 pies)———
g Si no hubiésemos realizado la correccidn por viento
/\F:emronave estaria volando aqui

s QN kg
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Correccion de altura por temperatura
Al utilizar QNH
Altimetro
1.000 pies
sobre el
terreno
800 pies de elevacion
el terrena . T
A
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Correccion de altura por temperatura
Al utilizar QNH

Altimetro

200 pies

1.000 pies
sobre el Anadir 4% de la altura sobre el aeropuerto por cada
terreno 10° C por debajo de la ISA

e elevacion
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Correccion de altura por temperatura
Al utilizar QNH

Altimetro

200 pies

1.000 pies
sobre el Afadir 4% de la altura sobre el aeropuerto por cada
terreno 10° C por debajo de la ISA

4% x 1.200 pies = 48 pies por lo que se deberia volar a 1842
pies de altimetro para mantener esos 1.000 pies de
franqueamiento de obstaculos

e elevacion
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Correccion de altura por temperatura
Al utilizar QNH

Altimetro

------------------------------------ Temperatura 1°C ISA 11°C

T | LYY PMIWS ) ool
’ 1152 pies | Si ho hubiésemos realizado esta correccion por
temperatura estariamos volando aqui,
952 pies
sobre el
terreno

e elevacion
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Correccion de altura por presion
Al utilizar QNH

Altimetro

1.000 pies
sobre el
terreno

e elevacion
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Correccion de altura por presion

u
Al utilizar QNH :
Altimetro =
o\B
N | T T T e T T I R T A TR R R e k " &
Para QNH por debajo de 1012,1 Mb afadir 30
1.(“)0 pieS ﬁ por “Ab.
sobre el
terreno
e elevgcion T
QNH 1002 Mb ISA QNH 1013,2 Mb| “—~—
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Correccion de altura por presion

Al utilizar QNH
Altimetro
Para QNH por debajo de 1012,1 Mb afadir 30
1.(“)0 pieS ﬂ por “Ab.
sobre el
terreno QNH 1012 = 1002 = 10
30 x 10 Mb = 300 pies

e elevacion

\ T

QNH 1002 Mb ISA QNH 1013,2 Mb A
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Correccion de altura por presion
Al utilizar QNH

Altimetro

. - (i800piesy
" Si no hubiésemos hecho la correccion por presion
ahora estariamos volando aqui.

700 pies
sobre el
terreno

800 pies de elevacion
el terrena . T
QNH 1002 Mb ISA QNH 1013,2 Mb A
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Informacion meteorologica que necesita el piloto

= Esta informacion debe ser:

= Correctamente utilizada
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CONCLUSIONES

* Lainformacion meteorologica debe ser sencilla,
exacta, fiable y clara

o El personal involucrado en la operacion de vuelo
debe hacer un uso profesional de la misma

 Con estas dos premisas la Seguridad Operacional
mejora considerablemente

FIN

Muchas gracias por su atencion




