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ESTELA TURBULENTA EN ESPACIO AEREO EUR RVSM
WAKE VORTEX IN EUR RVSM AIRSPACE

1. INTRODUCCION 1. INTRODUCTION

1.1 El propésito de esta Circular es presentar infor- 1.1 The purpose of this Circular is to present infor-

macién relativa a estelas turbulentas y notificar
a pilotos y controladores sobre los procedi-
mientos pertinentes a seguir en el caso de en-
cuentros con estela turbulenta, especialmente
con vistas a la introduccién de la Separacién
Minima Vertical Reducida (RVSM) en espacio
aéreo EUR RVSM el 24 de enero de 2002, co-
mo se especifica en los Procedimientos Suple-
mentarios Regionales - Doc. 7030/4 EUR.

2. ESTELAS TURBULENTAS

2.1 Las estelas turbulentas aparecen tras todas las
aeronaves y pueden ser un riesgo potencial pa-
ra condiciones de vuelo en ruta, asi como en
areas terminales en la proximidad del terreno.
Existen procedimientos de la OACI claramente
establecidos, particularmente en las fases de
vuelo de salida y llegada, basados en la cate-
goria de la aeronave por estela turbulenta. La
turbulencia en si misma, como fenémeno
genérico, es clasificada por la OACI como Lige-
ra, Moderada y Severa. A altitudes de crucero,
donde las velocidades son elevadas y donde el
viento a menudo esté en calma, las estelas tur-
bulentas se descomponen lentamente en dis-
tancias de hasta 20-25 NM. Es més probable
que turbulencias mayores aparezcan en distan-
cias de separacion mas cortas (5-7 NM) y sue-
len ocurrir cuando una aeronave estad subiendo
o descendiendo. Este Ultimo caso puede apa-
recer con mayor intensidad cuando la densidad
de trafico aumenta, pero no estaré afectado
por la implantacién de la RVSM.

mation in respect of wake vortex and to notify
pilots and controllers of the relevant procedu-
res in the event of a wake vortex encounter
with specific regard to the introduction of Re-
duced Vertical Separation Minimum (RVSM)
within EUR RVSM airspace, as specified in
Regional Supplementary Procedures - Doc.
7030/4 EUR, on 24th January 2002.

2. WAKE VORTICES

2.1 Wake vortices are shed downstream by all

aircraft and can be a potential hazard in en-
route flight conditions as well as in the ter-
minal area close to the ground. There are
well-established ICAO procedures, particu-
larly in the departure and arrival phases of
flight, based on the wake turbulence cate-
gory of aircraft. Turbulence itself as a gene-
ric phenomenon is classified by ICAO as
Light, Moderate and Severe. At cruise altitu-
des, where airspeeds are high and the air is
often calm, wake vortices can decay slowly
over distances of up to 20-25 NM. Large
disturbances are more likely at shorter sepa-
ration distances (5-7 NM) and can occur
when one of the aircraft is climbing or des-
cending. This latter type of encounter is li-
kely to become more common as traffic
density increases, but will not be affected
by the implementation of RVSM.
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3.ESTELAS TURBULENTAS EN ESPACIO

AEREO EUR RVSM

3.1 La implantacién de la EUR RVSM reduce la se-

paracioén vertical a 1000 ft entre aeronaves que
operen desde FL290 a FL410 inclusive. Por lo
tanto, resultaba importante evaluar si se au-
mentaria el riesgo de encuentros peligrosos
con estelas turbulentas. Asi, el Programa EUR
RVSM encargd un estudio independiente sobre
estelas turbulentas en el entorno de la RVSM
Europea. Este estudio concluyé que "la probabi-
lidad de encuentros peligrosos con estelas tur-
bulentas no se espera que aumente, aunque la
molestia por estos encuentros aumentaria"

3.2 Como resultado de una recomendacién de este

primer estudio independiente, EUROCONTROL
ha estado recopilando informacién sobre en-
cuentros con estela turbulenta en espacio aéreo
europeo a FL245 y superiores desde agosto de
2000. Estos casos de estela turbulenta han sido
objeto de andlisis independientes mas profun-
dos que han confirmado los resultados del pri-
mer estudio. Sin embargo, resulta vital que los
pilotos contintien proporcionando notificaciones
de encuentros con estelas turbulentas tanto en
el escenario actual como tras la implantacion de
la RVSM. Cualquier piloto que se vea involucra-
do en un incidente de estela turbulenta mien-
tras vuela en Espacio Aéreo EUR RVSM, o en
un area de transicion RVSM adyacente, deberia
asegurarse de remitir un informe completo a
EUROCONTROL vy a las Autoridades de Regula-
cion del Estado mediante el formulario de notifi-
cacion adjunto (ver Anexo).

4. ENCUENTROS CON ESTELA TURBULENTA

4.1 El Documento 7030/4 "Procedimientos Suple-

mentarios Regionales" de la OACI reconoce la
turbulencia por estelas como un factor en las
operaciones RVSM Europeas y del Atlantico
Norte. En el Atlantico Norte, debido a la especial
naturaleza de su espacio aéreo vy a la frecuente
mala comunicacién, se han desarrollado proce-
dimientos que permiten la accién de la tripula-
ciéon de vuelo independientemente del ATC. Es-
tos procedimientos no son aplicables en
Espacio Aéreo EUR RVSM, donde existe comu-
nicacioén directa piloto/controlador vy la suficiente
cobertura radar que posibilita que el ATC gestio-
ne las debidas desviaciones de vuelo. Ademas
de que la separacién entre aeronaves puede ser
aumentada tacticamente si fuera necesario.

3. WAKE VORTICES IN EUR RVSM AIRSPA-

CE

3.1 The implementation of EUR RVSM reduces the

current vertical separation to 1000 ft between
aircraft operating from FL290 to FL410 inclusive.
It was therefore important to assess whether or
not this would significantly increase the risk of a
hazardous encounter with wake vortices. The
EUR RVSM Programme commissioned an inde-
pendent study report into wake vortices in the
European RVSM environment. The study conclu-
ded that the "probability of hazardous encounters
with wake vortices are not expected to increase
but that nuisance encounters would increase".

3.2 As a result of a recommendation from the first

independent study report, EUROCONTROL
has been collating wake vortex encounters in
the European airspace at FL245 and above sin-
ce August 2000. These wake vortex encoun-
ters have been subject to further independent
analysis which has confirmed the findings of
the first study report. It is vital, however, that
pilots continue to provide reports of wake vor-
tex encounters both in today's environment
and following the implementation of RVSM.
Any pilot who encounters a wake turbulence
incident when flying in EUR RVSM Airspace,
or within an adjacent RVSM transition area,
should ensure that a detailed report is provided
to EUROCONTROL and to the State Regula-
tion Authorities using the attached report form
(see Annex).

4. WAKE VORTEX ENCOUNTERS

4.1 ICAO Document 7030/4 "Regional Supple-

mentary Procedures" recognise wake turbu-
lence as a factor in European and North Atlan-
tic RVSM operations. In the North Atlantic,
due to the special nature of the airspace and
frequent poor communications, procedures
have been developed which allow action by
flight crews independent of ATC involvement.
These procedures are not applicable to EUR
RVSM airspace, where direct pilot/controller
communication exists together with sufficient
radar cover to enable ATC to manage required
flight deviations. In addition the vertical sepa-
ration between aircraft can be increased tacti-
cally should this be necessary.
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4.2 Acciones del piloto

Cuando una aeronave esté operando en espa-
cio aéreo EUR RVSM vy se encuentre con tur-
bulencia severa debido al tiempo atmosférico
0 a estela turbulenta, y el piloto al mando
crea que no pueden mantenerse los requisi-
tos de actuacion de navegacion vertical re-
queridos en el espacio aéreo EUR RVSM, el
piloto:

a) Informaréa al ATC tan pronto como sea posi-
ble ("RVSM IMPOSIBLE DEBIDO A TUR-
BULENCIA").

b) Obtendra una autorizacion ATC revisada
antes de iniciar cualquier desviacién de la
ruta o nivel de vuelo autorizado.

c) Donde no se pudiera obtener tal autoriza-
cion ATC revisada antes de la desviacion,
obtendra con posterioridad una autorizacion
revisada tan pronto como sea posible.

Estos procedimientos no deberian ser inter-
pretados como prioritarios sobre la autoridad
y responsabilidad final del piloto al mando en
lo que respecta a la operacion segura de la
aeronave.

4.3 Acciones de los controladores
El controlador del ATC:

a) Establecera una adecuada separacion hori-
zontal o aumentaré la separacion vertical a
600 m (2000 ft).

b) Acomodarg, en la medida de lo posible, los
niveles de vuelo y cambios en ruta solicita-
dos por los pilotos y transmitira la informa-
cion de transito requerida.

c) Confirmara que el piloto esta listo para rea-
nudar las operaciones RVSM ("NOTIFIQUE
LISTO PARA REANUDAR RVSM")

4.4 Informacion adicional sobre el Programa EUR
RVSM y maés detalles sobre los estudios de
estela turbulenta estan disponibles para su
descarga en la pagina web EUR RVSM
http://www.eur-rvsm.com

4.2 Pilot actions

When an aircraft is operating in the EUR
RVSM airspace and encounters severe turbu-
lence due to weather or wake vortex, and the
pilot-in-command believes the vertical naviga-
tion performance requirements for EUR
RVSM airspace cannot be maintained, the pi-
lot shall:

a) Inform ATC as soon as possible ("UNABLE
RVSM DUE TURBULENCE").

b) Obtain a revised ATC clearance prior to ini-
tiating any deviation from cleared route or
flight level.

c) Where such revised ATC clearance could
not be obtained prior to such a deviation,
obtain a revised clearance as soon as pos-
sible thereafter.

These procedures should not be interpreted
in any way that prejudices the final authority
and responsibility of the pilot-in-command for
the safe operation of the aircraft.

4.3 Controller actions
The ATC controller:

a) Shall establish either an appropriate hori-
zontal separation or an increased vertical
separation of 600 m (2000 ft).

b) Shall, to the extent possible, accommodate
the pilots request for flight level and route
changes and pass traffic information as re-
quired.

c¢) Confirm that the pilot is ready to resume
RVSM operations ("REPORT READY TO
RESUME RVSM")

4.4 Further detailed information on the EUR
RVSM Programme and further details of the
wake vortex studies are available for downlo-
ad from the EUR RVSM website at:
http://www.eur-rvsm.com.
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Anexo a / Annex to AIC 4/02
FORMATO DE NOTIFICACION DE ESTELA TURBULENTA / WAKE VORTEX REPORT FORM

Para uso de pilotos involucrados en estela turbulenta, turbulencia natural de aire u onda de montafna que
ha ocurrido en Espacio Aéreo EUR RVSM.

For use by pilots involved in wake vortex, natural air turbulence or mountain wave incidents which have
occurred in EUR RVSM Airspace.

Esta informacién es requerida por el programa RVSM y serd enviada para su inclusién en la base de
datos de estela turbulenta como parte de los Safety Cases Pre y Post-Implantacién de la RVSM.

This information is requested by the RVSM programme and will be forwarded for inclusion in the wake
vortex database as part of the RVSM Pre and Post Implementation Safety Cases.

SECTION A
(*Circle the appropriate reply only)
DATE OF OCCURRENCE TIME (UTC) OPERATOR FLIGHT NUMBER
*DAY/NIGHT

AIRCRAFT TYPE & SERIES REGISTRATION AIRCRAFT WEIGHT (KG)

ORIGIN & DESTINATION GEOGRAPHICAL | AIR ROUTE
LOCATION
FLIGHT LEVEL SPEED/MACH FLIGHT PHASE: WERE YOU
NBR. TURNING?
*CRUISE/CLIMB/DESCENT
*YES/NO/
PROBABLY
AT THE TIME OF THE
INCIDENT DID YOU?
REQUEST A REQUEST A CHANGE OF HEADING? INFORM ATC?
FLIGHT LEVEL
CHANGE?
*YES/NO *YES/NO
*YES/NO
MET CONDITIONS ACTUAL WEATHER DEGREE OF TURBULENCE
IMC WIND VISIBILITY CLOUD *LIGHT/MODERATE/SEVERE
TEMPERATURE
VMC / km / °C

OTHER SIGNIFICANT WEATHER?

SECTION B

1 What made you suspect Wake Vortex as the cause of the disturbance?
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N

Did you experience vertical acceleration/velocity? *YES/NO
If YES please describe briefly

3 What was the change in attitude? (please estimate angle)
Pitch ° Roll ° Yaw.
4 What was the change in height if any? *INCREASE/DECREASE
5 Was there buffeting? *YES/NO
6 Was there stick shake? *YES/NO
7 Was the Autopilot engaged? *YES/NO
8 Was the Autothrottle engaged? *YES/NO
9 What control action was taken?

Please describe briefly

10 Could you see the aircraft suspected of causing the wake vortex? *YES/NO

11 Did you contact the aircraft suspected of causing the vortex? *YES/NO
If YES to questions 10 & 11, what type of aircraft was it?

and where was it relative to your position?

(Estimated separation distance)

Were you aware of the preceding aircraft before the incident? *YES/NO

OTHER INFORMATION

12 Have you any other comments which you think may be useful?

Signed

Name (BLOCK CAPITALS) DATE

(*Circle the appropriate reply only)

Una vez rellenado por favor enviar el formulario a / When complete please send this form to:

RVSM Programme Support Office
EUROCONTROL

Rue de la Fusée, 96

B-1130 Brussels

Belgium

Fax ++322.729.4629
0 por correo electrénico a / or by e-mail to: rvsm.office@eurocontrol.int

— 6 AIC 4/02 —




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Univers
    /Univers-Black
    /Univers-BlackOblique
    /Univers-Bold
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedLight
    /Univers-CondensedLightOblique
    /Univers-CondensedOblique
    /Univers-Light
    /Univers-LightOblique
    /UniversLT
    /UniversLT-Light
    /UniversLTStd-BoldCn
    /UniversLTStd-BoldCnObl
    /UniversLTStd-Cn
    /UniversLTStd-CnObl
    /UniversLTStd-LightCn
    /UniversLTStd-LightCnObl
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESN ()
    /ESP <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




