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WHY A RESEARCH NEEDS DOCUMENT

From the Mission Statement of WakeNet2-
Europe:

To promote information exchange between specialists of 
wake turbulence

To develop a shared view how to address existing and 
foreseeable safety and capacity related problems caused by 
wake turbulence

To make recommendations 

The Research Needs Document will be the Final 
Deliverable of WakeNet2-Europe



PRESENT STATUS

There will be two parts:

Part I: Summary and recommendations

Part II: Detailed Specialist’s Reports 

Both Parts are available in DRAFT and have 
been discussed at the WakeNet-Partner 
Meeting of last Monday

The results of this Workshop and your remarks 
will be incorporated in the final version, hence 
your questions and critical comments are very 
welcomed.



CONTENTS OF THE REPORT

ConceptsConcepts
CONOP Studies

Regulatory FrameworkRegulatory Framework
Regulatory framework and means of compliance

SubSub--modelsmodels
Probabilistic prediction of wake strength and position
Hazard criteria for wake vortex encounters
Weather prediction, monitoring and statistics
Systematic data collection for vortices and weather

Safety enhancement toolsSafety enhancement tools
Incident reporting and FDR recording
Real time monitoring of wakes
On-board wake vortex detection

Wake Vortex AlleviationWake Vortex Alleviation
Not discussed here



SOME GUIDANCE

item specificitem specific

from other itemfrom other item

recommendationrecommendationrecommendation

critical issuecritical issue



CONCEPTS OF OPERATION

CONOPSCONOPS

- CSPR

- prevailing winds

- . . . . 

- tactical / strategic

- rule change / procedural

safety assessment safety assessment 

conditions on site conditions on site 
(airport, ATM, weather)(airport, ATM, weather)

statistics of local 
weather conditions
statistics of local statistics of local 

weather conditionsweather conditions

safety enhancement toolssafety enhancement tools

wake detection:

- onboard

- ground based

is there a capacity benefit ?is there a capacity benefit ?



REGULATORY FRAMEWORK

CONOPSCONOPS

regulatory frameworkregulatory framework

probabilistic safety probabilistic safety 
assessment methodsassessment methods

comparison of methodscomparison of methodscomparison of methods

specify introduction phasespecify introduction phasespecify introduction phase

relative or absolute ?relative or absolute ?relative or absolute ?

subsub--modelsmodels

incident reportingincident reporting

- WAVIR

- WAKESCENE/VESA

- ASAT
- wake prediction

- wake encounter

- weather prediction

- pilot reports

- FDR analysis

are the authorities satisfied ?are the authorities satisfied ?



(VALIDATION)  OF  SUB-MODELS

wake strengthwake strength
& position& position encounter severityencounter severityweather predictionweather prediction

ground effects
& departures

ground effectsground effects
& departures& departures

validate in flight 
(e.g. with FDR’s)

validate in flight validate in flight 
(e.g. with FDR’s)(e.g. with FDR’s)

standardise 
characterization

standardise standardise 
characterizationcharacterization

fusion of observation
and forecast data

fusion of observationfusion of observation
and forecast dataand forecast data

extend to all 
weight categories

extend to all extend to all 
weight categoriesweight categories

existing data to be made available
& higher quality data needed

existing data to be made availableexisting data to be made available
& higher quality data needed& higher quality data needed

definition of 
hazard criteria
definition of definition of 

hazard criteriahazard criteria

integrate for a specific (site dependent) applicationintegrate for a specific (site dependent) applicationintegrate for a specific (site dependent) application

good enough to guarantee safety  &  to increase capacity?good enough to guarantee safety  &  to increase capacity?

probabilistic
validation

probabilisticprobabilistic
validationvalidation

can it be done
routinely?

can it be donecan it be done
routinely?routinely?

okoknono



SAFETY ENHANCEMENT

incident reportingincident reporting onon--board detectionboard detectionon ground on ground 
real time monitoringreal time monitoring

is there a safety 
benefit 

(e.g. all weather 
operation?)

is there a safety is there a safety 
benefit benefit 

(e.g. all weather (e.g. all weather 
operation?)operation?)

for incidents: enrich 
pilot reports with 
other information 

(ATM, weather, FDR’s)

for incidents: enrich for incidents: enrich 
pilot reports with pilot reports with 
other information other information 

(ATM, weather, FDR’s)(ATM, weather, FDR’s)

enhance 
complementarity of 
Lidar, Sodar, Radar 

for all-weather 
operation

enhance enhance 
complementaritycomplementarity of of 
LidarLidar, , SodarSodar, Radar , Radar 

for allfor all--weather weather 
operationoperation

improve
2 µm Lidar for
compactness

improveimprove
2 2 µm µm LidarLidar forfor
compactnesscompactness

follow state of 
the art actively
follow state of follow state of 
the art activelythe art actively

improve routine
FDR analysis

improve routineimprove routine
FDR analysisFDR analysis

serious encountersserious encounters
in existing scheme’sin existing scheme’s

for site dependentfor site dependent
monitoringmonitoring

develop
1.5 µm Lidar

for use with fibers

developdevelop
1.5 1.5 µm µm LidarLidar

for use with fibersfor use with fibers

fusion of fusion of 
informationinformation

in the cockpitin the cockpit



MAJOR RECOMMENDATION

We have to close the loop with a We have to close the loop with a 
sitesite--specific applicationspecific application

. . to quantify the capacity increase to quantify the capacity increase 

.  to see if the safety case can be made.  to see if the safety case can be made

Only in this way we can learnOnly in this way we can learn
if and where improvementsif and where improvements
(in modelling) are required(in modelling) are required
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