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Action By 

G1
Taxiway /
Aprons 

High RTF and workload 

Complicated clearance and readback procedures 
between ATC, pilots and tug/vehicle drivers can lead into 

frequency congestion and high workload during peak 
hours 

G2
Taxiway /
Aprons 

Communication
s & Information 

Lack or insufficient information sharing 
for efficient Gate Management 

The communication networks of airlines, ATC and Airport 
Authorities are not integrated, which prevents optimal 

planning for the use of stands 

G3
Taxiway /
Aprons 

Non optimal layout of Terminals and 
Gates

The access and layout of the stands could cause aircraft 
to block each other under push and tow 

G4
Taxiway /
Aprons 

Insufficient apron space 
Limited availability of parking areas constrains the total 
airside capacity and reduces number of  airport slots 

G5
Taxiway /
Aprons 

Limited space to exit / enter the apron 
area or specific stands 

Aircraft entering an apron via too short a TWY after 
vacating or crossing a RWY can restrict the flow into or 

out of the apron  

G6
Taxiway /
Aprons 

Stand/ Gate Ratio versus terminal 
capacity  

Inappropriate number of stands / gates compared with 
the landside infrastructure (i.e. gate equipment, security 

control, passenger access, baggage processing etc) and 
passenger flow restrictions  

G7
Taxiway /
Aprons 

Stand/ Gate Terminal restricted use 
Dedicated areas allocated to airlines, immigration 

requirements (domestic, international and Schengen etc.) 
can influence the flexibility of use and constrain capacity 

G8
Taxiway /
Aprons 

Restricted Stand Configurations and 
operating parameters 

Restricted stand configurations to cope with the traffic 
mix can reduce apron capacity in particular at peak 

moments 

G9
Taxiway /
Aprons 

Infrastructure & 
Layout 

Apron infrastructure and congestion 

Apron areas manoeuvrability, efficient taxiing routes, 
ground flow coordination of vehicles and aircraft, 

signage, controlled/ uncontrolled crossings, ground 
equipment storage areas, static equipment installations 

(i.e. fuel hydrant systems, lighting, electrical power etc) all 
contribute to efficiency and capacity constraints 

G10
Taxiway /
Aprons 

Procedures Stand operating procedures 

Restrictive stand operating procedures, aircraft ARR and 
DEP safeguarding, engine start and the use of non-

standard pushback procedures for varying aircraft types 
can result in a capacity or efficiency constraint 

G11
Taxiway /
Aprons 

Lack of Aircraft Parking Aids and use 
of 'follow me' vehicles and aircraft 

marshalling  

If stand visual docking guidance systems are not used, 
the requirement for 'follow-me' vehicles and aircraft 

marshalling is needed. The continued aircraft movement 
can be interrupted for awaiting ground instructions, which 

may lead to potential bottlenecks  

G12
Taxiway /
Aprons 

Equipment & 
Services 

Towing of aircraft 
Towing of aircraft. Airport layout/operations involves 

excessive towing causing congestion, and impacts on 
normal operations  

G13
Taxiway /
Aprons 

Others 
Limited or partial view from the TWR 

on the apron 
Buildings, etc. may restrict TWR visibility onto the apron, 

which may constrain capacity or efficiency 

G14
Taxiway /
Aprons 

LVP
Reduced Ground Movements and 
TWY flexibility during Low Visibility 

Once TWR and GND controllers cannot see the aircraft 
near or on the RWY anymore, GND movement capacity 

is becoming a determining factor for airside capacity. 
Without SMR LVO become procedural and directional 

flow  
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Action By 

R1 RWY  Configuration Use of non-optimal RWY configuration  
Due to operational agreements, environmental reasons, 

local noise factors, weather conditions, etc. 

R2 RWY  
Runway 

Occupancy 
Times 

High runway occupancy time  

Runway Occupancy times (ROT) are directly related to 
pilot reaction times to ATC clearances, ATC delays to 

issue the clearances, slow line ups,  positioning of Rapid 
exit TWYs. 

R3 RWY  
Restricted RWY Capabilities 

Having to accommodate traffic on specific RWYs due to 
RWY length / strength requirements, obstacles, etc can 

disrupt the optimal flow and constrain capacity 

R4 RWY  
RWYs & TWYs lacking infrastructure 

(Lights, signage, NAV Aids) 
Most advantages to capacity RWY/TWY unable to be 

used because of infrastructure deficiencies 

R7 RWY  

Infrastructure & 
Layout 

Lack of number / optimal holding 
points 

Number and position of holding points effects departure 
capacity 

R8 
RWY  

Taxiway /
Aprons 

Equipment 
Lack of adequate surface surveillance 

radar for LVP  

In LVP conditions, taxiing aircraft cannot be controlled 
visually anymore and revert to procedural control 

techniques with high RTF, high workload.  

R9 RWY  Procedures 
Not applying Multiple line up 

Intersection take off and 
conditional line-up procedures 

Not allowing multiple line-ups along intersections can 
prevent improved departure sequencing. 

Conditional clearances improve runway utilisation 

A1 
Approach / 
Departure

Procedures 
Approach/Area ATC unable to 

maximise arrival traffic rate to meet 
capacity demand 

For whatever reason (lack of airspace, staffing, radar, 
infrastructure) ACC or approach control cannot service 
the require arrival rate. 

A2 
Approach / 
Departure

Infrastructure RWY change 
Markedly different capacity figures for different RWYs or 
RWY configuration 

A3 
Approach / 
Departure

Procedures Departure Routings 
Inefficient design, interference of arrival and departure 
traffic flows, complex mix of traffic on same ATS route, 

etc cannot sustain the required departure order  

A4 
Approach / 
Departure

LVP
Low Visibility Procedures severely 
reduced capacity 

The difference between normal and LVO is sufficiently 
large  enough to adversely effect normal operation due to 
the number of days LVO takes place 

A5 
Approach / 
Departure

Weather 
Adverse weather conditions severely 

reduce capacity 

The difference between normal and adverse weather 
operations is sufficiently large  enough to unfavourably 
effect normal operation due to the number of days 
adverse weather takes place 

A6 
Approach / 
Departure

Others Wake Vortex Separation
Depending on traffic mix and RWY configuration, wake 

vortex separation can constrain capacity 
E1 Environment Procedures Use of non-optimal procedures  Due to environmental restrictions  

E2 Environment Configuration Use of non-optimal RWY configuration  

Environmental constraints may require the use of 
departure procedures that reduce operational capacity 

e.g. Speed / Climb / Height restrictions.  
Reduced ability to use non standard procedures and 

tactical vectoring. Sometimes these procedures can be 
imposed by external authorities.  

E3 Environment Infrastructure 
The externally imposed use of non 

optimised infrastructure or the 
imposition of operational constraints.  

Development or Operational restrictions based on air 
quality related emissions from sources on the ground or 
aircraft in the air (generally less than 1,000 Metres) e.g. 
restricted expansion plans on Aprons and TWY's due 
emission gases or compromised locations of Airport 

facilities from the onset 

E4 Environment 
Land use planning related restrictions 

on operations. 

Land use planning  requirements that either prevent new 
facilities, reduce the ability to optimise facilities or fail to 

safeguard existing or future capacity e.g. land use 
planning restricts SID's and STAR's changes  

E5 Environment 

Development 
Land availability preventing additional 
facilities being delivered leading to non 

optimal operations 

Non availability of land for development or operational 
purposes ultimately causing operational constraint e.g. 

Ecological restrictions prevent or slow growth by 
acquisition   



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /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 false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


