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Abstract 
The research conducted for this thesis provides information on the issues regarding managing 
and planning for special events in airspace. The focus of the research provides insight in the 
impact of special events regarding complexity and volume indicators, what the requirements from 
a ATC perspective are to manage and plan events, and the perspective and experience of three 
key stakeholders in regard with special events and its process. 
This research used literature, experts opinions (interviews), and quantitative data. Furthermore, 
online databases, scientific articles, news articles and information published on the internet and 
in the company supported answering the main and sub-questions. 
The overall purpose of the thesis was to examine areas of improvement regarding the special 
event process and its impact. The conclusions suggest that impact of special events on airspace 
performance indicators is minimal, unless regulations (reducing capacity temporarily) are in 
place. However, a gap between strategic ATM planning and managing the operations at tactical 
level was identified. Furthermore, stakeholders require a different approach in assessing and 
interpreting impact assessment in airspace segment rather than only delay minutes, and 
experience unclear roles and communication flows during past events. The results from the 
dissertation can be uses as a starting point to implement and do further research to revise 
methods of translating impact assessments to all the stakeholders, and to increase transparency 
in the special event process, justifying impact of events to stakeholders. 
 
 
Keywords: Special events, Air Traffic Control Services, ATM strategic planning, ATM Tactical 
planning, Airspace stakeholders, Volume in Airspace segments, Complexity in airspace 
segments, Airspace capacity. 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Table of Contents 
 
Preface .............................................................................................................................. 3 

Abstract ............................................................................................................................. 4 

List of Tables ..................................................................................................................... i 

List of Graphs .................................................................................................................. iii 

List of Figures ................................................................................................................. iv 

List of Abbreviations ....................................................................................................... v 

Summary ........................................................................................................................... 1 

1 Introduction ................................................................................................................ 3 

1.1 Background of the problem ............................................................................................... 4 

1.1.1 Airspace design in The Netherlands .......................................................................... 4 

1.1.2 Air traffic management ............................................................................................... 6 

1.1.3 Current Impact of Special events on Airspace process .............................................. 7 

1.1.4 Collaboration and stakeholder in Airspace ................................................................. 7 

1.2 Problem statement ............................................................................................................ 8 

1.3 Research relevance/significance ...................................................................................... 9 

1.4 Research Questions ......................................................................................................... 9 

1.5 Research scope ................................................................................................................ 9 

1.6 Thesis structure .............................................................................................................. 10 

2 Methodology ............................................................................................................ 11 

2.1 Research Design ............................................................................................................ 11 

2.1.1 SQ1: Operational analysis of historical special events ............................................. 12 

2.1.2 SQ2: Impact of special events on airspace performance and capacity .................... 14 

2.1.3 SQ3: The role of the different stakeholders in the special event process................. 16 

2.2 Research instruments ..................................................................................................... 17 

2.3 Sample size .................................................................................................................... 18 

2.4 Data Collection ............................................................................................................... 19 

3 Review of the Literature .......................................................................................... 21 

3.1 Air traffic system ............................................................................................................. 22 

3.1.1 Air traffic demand ..................................................................................................... 22 

3.1.2 Air traffic capacity ..................................................................................................... 22 

3.2 Air traffic management .................................................................................................... 23 

3.2.1 Air Navigation Services ............................................................................................ 23 

3.2.2 Performance indicators ............................................................................................ 24 

3.3 Disturbance of airspace performance ............................................................................. 25 

3.3.1 Mitigation strategies for disturbed performance ....................................................... 25 

3.4 Collaboration in the aviation industry .............................................................................. 26 

3.5 Special events impacting airspace performance ............................................................. 28 

3.6 Conclusions .................................................................................................................... 28 

4 Operational analysis of historical special events ................................................ 29 

4.1 Interviews from operational perspective ......................................................................... 29 

4.1.1 Interview analysis: How are special events managed and prepared for................... 29 



 

 

4.1.2 Conclusion interview operations .............................................................................. 32 

4.2 What happened in operations during historical special events ....................................... 32 

4.3 Research findings and results ......................................................................................... 41 

4.3.1 Identified operational outcomes of historical events ................................................. 41 

4.3.2 Preparation and managing event in planning phase and on the day of operations .. 43 

5 Impact of special events on airspace capacity and performance ...................... 46 

5.1 Small events: .................................................................................................................. 46 

5.1.1 Teuge 2015 .............................................................................................................. 46 

5.1.2 Teuge 2016 .............................................................................................................. 48 

5.2 Large events ................................................................................................................... 52 

5.2.1 Giro DôItalia 2016 ..................................................................................................... 52 

5.2.2 Tour de France 2015 ................................................................................................ 56 

5.2.3 Europa League final 2017 ........................................................................................ 60 

6 Evaluating the current special event process ...................................................... 64 

6.1 Interviews........................................................................................................................ 64 

6.1.1 Dutch government .................................................................................................... 64 

6.1.2 KLM .......................................................................................................................... 66 

6.1.3 LVNL ........................................................................................................................ 67 

6.2 Results and findings ....................................................................................................... 69 

7 Conclusions ............................................................................................................. 72 

7.1 Analyses of Historical events and the ATC perspective .................................................. 72 

7.2 Impact of events on airspace performance ..................................................................... 73 

7.3 Perspective of stakeholders on special events ............................................................... 74 

7.4 Overall conclusion .......................................................................................................... 74 

8 Discussion ............................................................................................................... 75 

8.1 Further research ............................................................................................................. 76 

9 Recommendations .................................................................................................. 77 

List of References .......................................................................................................... 80 

Appendix I   Reflection Bas Broekstra ...................................................................... 83 

Appendix II Impact of Special event Airspace Process (LVNL, 2017) ...................... 86 

Appendix III LVNL performance and capacity factor framework .............................. 87 

Appendix IV Endogenous factors listed in the ACE 2009 report related to airspace 

performance (EUROCONTROL, 2011) ................................................................... 88 

Appendix V EUROCONTROL integrated systems (EUROCONTROL, 2018) ............ 90 

Appendix VI Historical event analyses ........................................................................ 91 

Appendix VII Event data analyses .............................................................................. 124 

Appendix VIII Frisian Flag Airspace Segment Chart  (LVNL, 2015) ........................ 153 

Appendix IX Special event milestone approach ....................................................... 154 



 

KDC/2017 i 

List of Tables 
Table 1 Special Events within scope .............................................................................................................................. 13 

Table 2 historical event assessment scores ................................................................................................................... 14 

Table 3 Special events within quantitative scope ........................................................................................................... 15 

Table 4 quantitative data reference period ..................................................................................................................... 19 

Table 5 identified historical special events ..................................................................................................................... 33 

Table 6 special event impact assessment score ............................................................................................................ 34 

Table 7 Frisian Flag (LVNL, 2017), (LVNL, 2016), (LVNL, 2015) ................................................................................... 35 

Table 8 Frisian Flag Affected fligth levels (LVNL, 2017) ................................................................................................. 35 

Table 9 Frisian Flag assessment table ........................................................................................................................... 37 

Table 10 Tour de France 2015 (LVNL, 2015), (LVNL, 2015), (LVNL, 2015), (LVNL, 2015) ........................................... 38 

Table 11 Tour de France 2015 Assessment table .......................................................................................................... 41 

Table 12 Complexity performance KPIôs Teuge 8th of September 2015 source: (DDR2 Eurocontrol, 2018) .................. 48 

Table 13 Complexity performance KPIôs Teuge Wednesday 31st of August 2016, time frame 1 source: (DDR2 

Eurocontrol, 2018) .......................................................................................................................................................... 51 

Table 14 Complexity performance KPIôs Teuge Wednesday 31st of August 2016, time frame 2 source: (DDR2 

Eurocontrol, 2018) .......................................................................................................................................................... 51 

Table 15 Complexity performance KPIôs Teuge Wednesday 31st of August 2016, time frame 3 source: (DDR2 

Eurocontrol, 2018) .......................................................................................................................................................... 52 

Table 16 Complexity performance KPIôs Giro Saturday 7th of May 2016 source: (DDR2 Eurocontrol, 2018) ................. 54 

Table 17 Complexity performance KPIôs Giro Sunday 8th of May 2016 source: (DDR2 Eurocontrol, 2018) .................. 55 

Table 18 Complexity performance KPIôs Tour Saturday 4th of July 2015 source: (DDR2 Eurocontrol, 2018) ................ 57 

Table 19 Complexity performance KPIôs Tour Sunday 5th of July 2015 source: (DDR2 Eurocontrol, 2018) ................... 59 

Table 20 Complexity performance KPIôs Europa League 23rd of May 2017 source: (DDR2 Eurocontrol, 2018) ............ 62 

Table 21 Complexity performance KPIôs Europa League 24th of May 2017 source: (DDR2 Eurocontrol, 2018) ........... 62 

Table 22 Complexity performance KPIôs Europa League 25th of May 2017 source: (DDR2 Eurocontrol, 2018) ........... 63 

Table 23 Complexity performance KPIôs Europa League 26th of May 2017 source: (DDR2 Eurocontrol, 2018) ........... 63 

Table 24 recommendation priority table ......................................................................................................................... 79 

Table 25 World Ports Classics Tour 2015 (LVNL, 2015) ................................................................................................ 91 

Table 26 World Ports Classics Tour 2015 assessment table ......................................................................................... 91 

Table 27 Binckbank tour 2017 (LVNL, 2017) (LVNL, 2017) ........................................................................................... 94 

Table 28 Binckbank Tour 2017 severity assessment table ............................................................................................ 94 

Table 29 Marathon of Amsterdam (LVNL, 2015) (LVNL, 2015) (LVNL, 2016) (LVNL, 2016) (LVNL, 2017) (LVNL, 2017)

 ....................................................................................................................................................................................... 97 

Table 30 Marathon of Amsterdam assessment table ..................................................................................................... 97 

Table 31 marathon of Rotterdam (LVNL, 2015) (LVNL, 2015) (LVNL, 2016) (LVNL, 2016) (LVNL, 2017) .................. 100 

Table 32 marathon Rotterdam Assessment score table ............................................................................................... 100 

Table 33 Champions Match Eredivisie 2016 (LVNL, 2016) .......................................................................................... 104 

Table 34 Champions Match Eredivisie (LVNL, 2016) ................................................................................................... 105 

Table 35  Para Jumping Oud-Gastel (LVNL, 2016) ...................................................................................................... 106 

Table 36 Para Jumping Oud-Gastel 2016 assessment table ....................................................................................... 107 

Table 37 World Harbour Days Rotterdam (LVNL, 2015) (LVNL, 2016) (LVNL, 2017) .................................................. 108 

Table 38 World Harbour Days Rotterdam assessment table ....................................................................................... 108 

Table 39  veterans Day The Hague (LVNL, 2015) (LVNL, 2016) (LVNL, 2017) ........................................................... 110 



 

KDC/2017 ii 

Table 40 veterans Day The Hague assessment table .................................................................................................. 110 

Table 41 Sail 2015 (LVNL, 2015) (LVNL, 2015) (LVNL, 2015) (LVNL, 2015) .............................................................. 113 

Table 42 Sail 2015 assessment score table ................................................................................................................. 114 

Table 43 Giro 2017 (LVNL, 2016) ................................................................................................................................ 118 

Table 44 Giro Assessment table .................................................................................................................................. 118 

Table 45 Europa League 2017 (LVNL, 2017) ............................................................................................................... 120 

Table 46 Europa League Final assessment score table ............................................................................................... 121 

Table 47 Teuge 2015 Para event (LVNL, 2015) ........................................................................................................... 121 

Table 48 Teuge 2015 assessment score table ............................................................................................................. 122 

Table 49 Teuge record canopy jump (LVNL, 2016) ...................................................................................................... 123 

Table 50 Teuge record canopy jump assessment table ............................................................................................... 123 

Table 51 world cup para jumping Teuge (LVNL, 2016) ................................................................................................ 123 

Table 52 Complexity performance KPIôs Teuge 7th of September 2015 source: (DDR2 Eurocontrol, 2018) ................ 127 

Table 53 Complexity performance KPIôs Teuge 8th of September 2015 source: (DDR2 Eurocontrol, 2018) ................ 129 

Table 54 Complexity performance KPIôs Teuge 9th of September 2015 source: (DDR2 Eurocontrol, 2018) ................ 131 

Table 55 Complexity performance KPIôs Teuge 10th of September 2015 source: (DDR2 Eurocontrol, 2018) .............. 132 

Table 56 Complexity performance KPIôs Teuge 11th of September 2015 source: (DDR2 Eurocontrol, 2018) .............. 134 

Table 57 Complexity performance KPIôs Teuge 12th of September 2015 source: (DDR2 Eurocontrol, 2018) .............. 136 

Table 58 Complexity performance KPIôs Teuge  1st of September, time frame 1 source: (DDR2 Eurocontrol, 2018) .. 139 

Table 59 Complexity performance KPIôs Teuge  1st of September, time frame 2 source: (DDR2 Eurocontrol, 2018) .. 139 

Table 60 Complexity performance KPIôs Teuge  1st of September, time frame 3 source: (DDR2 Eurocontrol, 2018) .. 140 

Table 61 Complexity performance KPIôs Teuge  1st of September, time frame 4 source: (DDR2 Eurocontrol, 2018) .. 140 

Table 62 Complexity performance KPIôs Teuge  2nd  of September, time frame 1 source: (DDR2 Eurocontrol, 2018) . 142 

Table 63 Complexity performance KPIôs Teuge  2nd of September, time frame 2 source: (DDR2 Eurocontrol, 2018) . 143 

Table 64 Complexity performance KPIôs Teuge  2nd of September, time frame 3 source: (DDR2 Eurocontrol, 2018) . 143 

Table 65 Complexity performance KPIôs Teuge  2nd of September, time frame 4 source: (DDR2 Eurocontrol, 2018) . 144 

Table 66 Complexity performance KPIôs Teuge  3rd  of September, time frame 1 source: (DDR2 Eurocontrol, 2018) . 146 

Table 67 Complexity performance KPIôs Teuge  3rd  of September, time frame 2 source: (DDR2 Eurocontrol, 2018) . 146 

Table 68 Complexity performance KPIôs Teuge  3rd  of September, time frame 3 source: (DDR2 Eurocontrol, 2018) . 147 

Table 69 Complexity performance KPIôs Teuge  3rd  of September, time frame 4 source: (DDR2 Eurocontrol, 2018) 147 

Table 70 Complexity performance KPIôs Teuge  4th  of September, time frame 1 source: (DDR2 Eurocontrol, 2018) 149 

Table 71 Complexity performance KPIôs Teuge  4th  of September, time frame 2 source: (DDR2 Eurocontrol, 2018) 150 

Table 72 Complexity performance KPIôs Teuge  4th  of September, time frame 3 source: (DDR2 Eurocontrol, 2018) 150 

Table 73 Complexity performance KPIôs Teuge  4th  of September, time frame 4 source: (DDR2 Eurocontrol, 2018) 151 

  



 

KDC/2017 iii 

List of Graphs 
Graph 1 Growth of flights in Amsterdam ACC 2006 to 2016 Source: (LVNL, 2017) ...................................................... 3 

Graph 2 Tuesday 8th of September Teuge 2015 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ............ 47 

Graph 3 Tuesday min/max Teuge 2015 Summer season 2015 Source: (Lynx LVNL, 2018) ...................................... 47 

Graph 4 Wednesday 31st of August Teuge 2016 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ........... 49 

Graph 5 Tuesday min/max Teuge 2016 Summer season 2016 Source: (Lynx LVNL, 2018) ...................................... 50 

Graph 6 Saturday 7th of May Giro 2016 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018)......................... 53 

Graph 7 Saturday 7th of May min/max Giro 2016 Summer season 2016 Source: (Lynx LVNL, 2018) ....................... 53 

Graph 8 Sunday 8th of May Giro 2016 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ............................ 55 

Graph 9 Sunday 8th of May min/max Giro 2016 Summer season 2016 Source: (Lynx LVNL, 2018).......................... 55 

Graph 10 Saturday 4th of July 2015 Tour Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ....................... 56 

Graph 11 Saturday 4th of July 2015 min/max Tour 2015 Summer season 2015 Source: (Lynx LVNL, 2018) ............. 57 

Graph 12 Sunday 5th of July 2015 Tour Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018).......................... 58 

Graph 13 Sunday 5th of July 2015 min/max Tour 2015 Summer season 2015 Source: (Lynx LVNL, 2018) ............... 59 

Graph 14 Tour the France regulated delay realisation 5th of July 2015 source: (DDR2 Eurocontrol, 2018) ................ 60 

Graph 15 Sum of flights between The Netherlands and Stockholm 23th and 24th of May 2017 source: (DDR2 

Eurocontrol, 2018) ....................................................................................................................................................... 61 

Graph 16 Sum of flights between the Stockholm and The Netherlands, 25th and 26th of May 2017 source: (DDR2 

Eurocontrol, 2018) ....................................................................................................................................................... 61 

Graph 17 Monday 7th of September Teuge 2015 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ......... 125 

Graph 18 Monday min/max Teuge 2015 Summer season 2015 Source: (Lynx LVNL, 2018) ................................... 126 

Graph 19 Tuesday 8th of September Teuge 2015 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ........ 127 

Graph 20 Tuesday min/max Teuge 2015 Summer season 2015 Source: (Lynx LVNL, 2018) .................................. 128 

Graph 21 9th of September Teuge 2015 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ....................... 129 

Graph 22 Wednesday min/max Teuge 2015 Summer season 2015 Source: (Lynx LVNL, 2018) ............................. 130 

Graph 23  10th of September Teuge 2015 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) .................... 131 

Graph 24 Thursday min/max Teuge 2015 Summer season 2015 Source: (Lynx LVNL, 2018) ................................. 132 

Graph 25 11th of September Teuge 2015 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ..................... 133 

Graph 26 Friday min/max Teuge 2015 Summer season 2015 Source: (Lynx LVNL, 2018) ...................................... 134 

Graph 27 12th of September Teuge 2015 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ..................... 135 

Graph 28 Saturday min/max Teuge 2015 Summer season 2015 Source: (Lynx LVNL, 2018) .................................. 136 

Graph 29 1st of September Teuge 2016 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ....................... 138 

Graph 30 Thursday min/max Teuge 2016 Summer season 2016 Source: (Lynx LVNL, 2018) ................................. 138 

Graph 31 2nd of September Teuge 2016 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ...................... 141 

Graph 32 Friday min/max Teuge 2016 Summer season 2016 Source: (Lynx LVNL, 2018) ...................................... 142 

Graph 33 3rd of September Teuge 2016 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ...................... 145 

Graph 34 Saturday min/max Teuge 2016 Summer season 2016 Source: (Lynx LVNL, 2018) .................................. 145 

Graph 35 4th of September Teuge 2016 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) ....................... 148 

Graph 36 Sunday min/max Teuge 2016 Summer season 2016 Source: (Lynx LVNL, 2018) .................................... 149 

  



 

KDC/2017 iv 

List of Figures 
Figure 1: CTR and TMA Airspace Surrounding airports: (Ministry of Infrastructure and Environment, 2012) ................ 5 

Figure 2 Civil Airspace sectors FL95-245, controlled by LVNL (Ministry of Infrastructure and Environment, 2012) ...... 6 

Figure 3  CDM and airspace stakeholders (ICAO, 2012) .............................................................................................. 8 

Figure 4: Primary and Secondary data collection methods (M. Saunders, 2016) ........................................................ 12 

Figure 5 NEST Complexity analyser tool (EUROCONTROL NEST, 2018) ................................................................. 15 

Figure 6 NEST Traffic Volume Entry Count Viewer (EUROCONTROL NEST, 2018) ................................................. 16 

Figure 7 NEST Delay Analyzer tool (EUROCONTROL NEST, 2018) ......................................................................... 16 

Figure 8 current ATM flow (source: (Reynolds, 2014)) ................................................................................................ 23 

Figure 9 Performance Hierarchy ICAO (source: (ICAO, 2009) .................................................................................... 25 

Figure 10 stakeholders in aviation (GAO, 2016) .......................................................................................................... 27 

Figure 11 Collaboration between Civil Military concept (ICAO, 2011) ......................................................................... 27 

Figure 12 Tour de France 4th of July affected airspace segments 1 (LVNL, 2015) ..................................................... 39 

Figure 13 Tour de France 4th of July affected airspace segments 2 (LVNL, 2015) ..................................................... 39 

Figure 14 Tour de France 5th of July affected airspace segments 1 (LVNL, 2015) ..................................................... 40 

Figure 15 special flights during special events illustration ........................................................................................... 42 

Figure 16 closed airspace during special events illustration ........................................................................................ 42 

Figure 17 extra demand illustration during special events ........................................................................................... 43 

Figure 18 Small event stakeholders ............................................................................................................................ 69 

Figure 19 large event stakeholders ............................................................................................................................. 70 

Figure 20 global events process milestones and communication process with involved stakeholders........................ 70 

Figure 21 ATM planning time line and reaction time to changes ................................................................................. 71 

Figure 22 World Ports Classics Tour 2015 Affected airspace segment 23rd of May (LVNL, 2015) .............................. 92 

Figure 23 World Ports Classics Tour 2015 Affected airspace segment 24th of May (LVNL, 2015) .............................. 93 

Figure 24 Binckbank tour 2017 7th of august affected airspace segments (LVNL, 2017) ............................................ 94 

Figure 25 Binckbank tour 2017 8th of august affected airspace segments (LVNL, 2017) ............................................ 95 

Figure 26 Binckbank tour 2017 13th of august affected airspace segments (LVNL, 2017) .......................................... 95 

Figure 27 Marathon of Amsterdam affected airspace segments 2015 (LVNL, 2015) .................................................. 98 

Figure 28 Marathon of Amsterdam affected airspace segments 2016 (LVNL, 2016) .................................................. 99 

Figure 29 Marathon of Amsterdam affected airspace segments 2017 (LVNL, 2017) .................................................. 99 

Figure 30 Marathon Rotterdam Affected Airspace segments 2015 (LVNL, 2015) ..................................................... 101 

Figure 31 Marathon Rotterdam Affected Airspace segments 2016 (LVNL, 2016) ..................................................... 102 

Figure 32 Marathon Rotterdam Affected Airspace segments 2017 (LVNL, 2017) ..................................................... 103 

Figure 33 Champions Match Eredivisie (LVNL, 2016) ............................................................................................... 105 

Figure 34 Para Jumping Oud-Gastel affected airspace (LVNL, 2016) ....................................................................... 107 

Figure 35 World Harbour Days Rotterdam affected airspace (LVNL, 2015) .............................................................. 109 

Figure 36 veterans Day The Hague affected airspace 2015 (LVNL, 2015) ............................................................... 111 

Figure 37 veterans Day The Hague affected airspace 2016 (LVNL, 2016) ............................................................... 112 

Figure 38 veterans Day The Hague affected airspace 2017 (LVNL, 2017) ............................................................... 112 

Figure 39 Sail 18th of August affected airspace (LVNL, 2015) ................................................................................... 114 

Figure 40 Sail 19th of August affected airspace (LVNL, 2015) ................................................................................... 115 

Figure 41 Sail 20th to 22nd of August affected airspace (LVNL, 2015) ....................................................................... 116 

Figure 42 Sail 23th of August affected airspace (LVNL, 2015) ................................................................................... 117 

Figure 43 Giro affected airspace 7th of May (LVNL, 2016) ........................................................................................ 119 

Figure 44 Giro affected airspace 8th of May (LVNL, 2016) ....................................................................................... 120 

file:///C:/Users/Gebruiker/Pictures/Thesis/Thesis%202/Final%20thessis/Concept_Thesis_Special_Events_Bas_Broekstra%202%20juli.docx%23_Toc518257224
file:///C:/Users/Gebruiker/Pictures/Thesis/Thesis%202/Final%20thessis/Concept_Thesis_Special_Events_Bas_Broekstra%202%20juli.docx%23_Toc518257232


 

KDC/2017 v 

 

List of Abbreviations 
AAS  Amsterdam Airport Schiphol 

ACC  Area Control Centre 

ANSP  Air Navigation Service Provider 

ATC  Air Traffic Controller 

ATCo  Air Traffic Controller 

ATFCM  Air Traffic Flow & Capacity Management 

ATFM  Air Traffic Flow Management 

ATM  Air Traffic Management 

CTA  Airspace Class D: Controlled Airspace 

CTOT  Calculated Take-off Time 

DDR  Eurocontrol Demand Data Repository 

FAA  Federal Aviation Administration 

FL  Flight Level 

GND  Ground 

ICAO  International Civil Aviation Organization 

ISEA  Impact of Special Events in Airspace 

KDC   Knowledge and Development Centre 

KLM  Royal Dutch Airlines 

KPA  Key Performance Area 

KPI  Key Performance Indicator 

LVNL  Air Traffic Control The Netherlands 

NATS  UK leading provider of air traffic control services 

NOTAM Notice to Airmen 

NMOC  Network Manager Operations Centre 

OE  Operational Expert 

OHD  Operations Helpdesk 

OPS  Operations 

SES  Single European Sky 

SME  Subject Matter Expert 

SID  Standard Instrument Departure 

STAR  Standard Terminal Arrival Route 

TBA  To Be Announced 

TMA  Terminal Manoeuvring Area 

US  United States 

VBA  Visual Basics 

VEMEI  LVNL Safety, Environment and Efficiency report 

 

 



 

KDC/2017 ii 

 



 

KDC/2017 Page 1 of 169 

Summary 
As air traffic movements in the Amsterdam ACC area are rising, managing capacity in air traffic 
operations, and justifying periods of performance disruption to airspace users and stakeholders 
is becoming more important. Consequently, special events impacting airspace operations need 
to be managed in efficient ways as well. However, various stakeholders are involved with different 
interest, resulting in bottlenecks in the planning process of special events, potentially impacting 
the operational outcome. This research is therefore conducted to analyse the impact and 
operational solutions of previous events, and to evaluate the special event process in The 
Netherlands. In order to do so, the following main research question is answered: 

 
How can stakeholders in Dutch airspace be provided with more insight in how to manage 
airspace capacity during special events, taking into account the operational impact of special 
events and the interest of airspace stakeholders? 
 
To analyse the impact of special events on airspace capacity and to evaluate the special event 
process three research methods are used: Desk-research (literature research), quantitative data 
research, and interviews with key operational experts and stakeholders. Interviews are kept with 
key stakeholders including KLM, the LVNL, and the Dutch government. First of all, operational 
experts within the LVNL are interviewed in order to identify the requirements for air traffic control 
operations with the ATM planning process, in order to manage special events sufficiently at 
tactical level. Secondly, interviews with the different stakeholders in the special event process 
provided insight in experiences and requirements of the different stakeholders with special 
events, and the current special event process. 
 
Interesting results were the identification of a gap between planning and the outcome of 
operations during special events, which is primarily a result of the gap of knowledge, between 
the expertise of controllers and performance experts, and the influence of external factors on the 
ATM system. Additionally, the result from the interviews with the different stakeholders identified 
the requirement of stakeholder for other ways of translating the impact of special events. In order 
to better understand the real impact of special events, and base the decision-making process on 
more rational arguments. Furthermore, stakeholders experience that roles and communication 
channels in the special event process need to be more clear. 
 
Quantitative analyses provided insight in the direct impact of five special events on volume and 
complexity key performance indicators in affected airspace segments. The events analysed 
include: two para jump events (Teuge 2015 & Teuge 2016), Giro DôItalia, Tour de France, and 
the Europa League final 2017. The results did not indicate significant deviations of the events 
comparing them to their reference time frame. However, during regulations airspace segments 
are affected, as is the case during the Tour de France resulting in a differentiation between initial 
and actual traffic, resulting in delays. 
 
Based on the research mentioned above the following key recommendations are identified. 
 

1. Implement another way of translating impact of events to involved stakeholders, taking 
into account a bandwidth with different scenarios and operational solutions. 

2. Perform a stakeholder analyses for all involved stakeholders in airspace about what 
they require and allow on a yearly basis, and what special events mean for them. 

3. Transparency in the process, by providing insight in possible operational solutions and 
impact, involving stakeholders in the decision-making process. 

4. Decrease gap between strategic planning and tactical outcome of special events, 
involve more operational experts in the planning process and perform more research 
to external factors which influence the ATM system. 

5. Revise the special event process, and create clear roles and communication channels 
for critical stakeholders. 
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1 Introduction 
From a historical point of view, global air traffic has doubled every fifteen years. The economic 
output of the aviation industry even multiplied by a factor of 30, since 1960, because of increased 
technological capabilities, and an increased demand for passenger and freight services (ICAO, 
2017). Considering, this tremendous growth of air traffic, and the forecasted growth in the future, 
it becomes more and more important to manage airspace and airport capacity in efficient ways 
(C. A. Nava-Gaciola, 2015).  
 
As part of the European ATM system the Amsterdam ACC area served a total of 592,834 flights, 
in 2016 (LVNL, 2017). Considering the period from 2006 to 2016, this means an annual average 
growth rate of 1.4%, over this 10-year period. Within the data, the world economic crises are 
included. Beginning in 2008, and ending in 2011, aviation suffered a decrease in demand for a 
period of 3 years, affecting the air traffic demand in the Amsterdam ACC area (Graph 1). In the 
years after (2011-2016), the annual growth rate rapidly increased to an average of 3.1% annually, 
reaching a total of 592,834 flights in 2016. A difference of approximately 60,000 flights compared 
to 2006 in the Amsterdam ACC area (Graph 1). The increase in traffic results for the LVNL, to 
manage capacity in efficient ways, to prevent congestion in airspace segments. 

 

 
Graph 1 Growth of flights in Amsterdam ACC 2006 to 2016 Source: (LVNL, 2017) 
 

 
Capacity in the general sense of the word means a certain amount of throughput per time frame,  
through a system. For airspace this means the amount of aircraft are serviced safely and 
efficiently, per hour, or at the same time. For airport capacity this means gate capacity, runway 
capacity, taxiway capacity etc. Capacity is sensitive next to increasing demand, to other factors 
including weather, ATC capacity, aerodrome capacity, ATC staffing, airspace management, ATC 
equipment, accidents/incidents, de-icing, aerodrome services, special events, ATC routeings, 
and environmental issues (Eurocontrol, 2018). These capacity factors temporarily or 
continuously restrict the capacity in the air traffic system. Therefore, it is important to manage 
these factors in efficient ways, to minimize their impact.  
 
Special events are among the factors affecting airspace capacity. Special events are defined by 
EUROCONTROL (2017), as a reduction in planned, declared or expected capacity, or when 
demand exceeds above capacities restrictions, as a result of a major sporting, governmental, 
social event, large multinational military exercises, or ATM system upgrade/transition periods 
(Eurocontrol, 2017).  
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Yearly, different ñspecial eventsôô are organised in Dutch airspace. These events affect the 
airspace in different ways by for example (NATS, 2013): 

¶ Extra traffic in the airspace 

¶ Closed areas in airspace 

¶ Special flights in the airspace 
 
In essence, special events in airspace are defined as operating in circumstance where special 
flights operate, extra demand for traffic, or airspace segments are closed. Requiring the 
awareness at airspace stakeholders, that performance and capacity are potentially affected in 
particular airspace segments. 
 
In case of special events affecting airspace capacity, it includes consequences for other airspace 
users and stakeholders (Airlines, General aviation, airports, ANSPs). With the increasing 
congestion in the airspace, it is important to manage the airspace capacity in efficient ways. 
Therefore, the KDC questioned how stakeholders could be provided with more insight in how 
special events affect airspace capacity, in order to be more prepared for future events. 

1.1 Background of the problem  

Considering the growth in air traffic, airspace becomes increasingly congested. External factors 
influencing airspace performance and capacity, therefore, need to be managed in more efficient 
ways. Within Europe, EUROCONTROL has set goals to maintain capacity and optimize air traffic 
flows between different ANSPôs, to facilitate the forecasted future growth in air traffic demand 
through the network manager and the Single European Sky program (European Commission, 
2018).  
 
The airspace in The Netherlands accommodates, in relation to its size, a high amount of air traffic 
movements. To provide the adequate service to all the airspace users, Air Traffic Control The 
Netherlands (LVNL) aims to cooperate with all related stakeholders, in order to provide the best 
service to all airspace and airport users (LVNL, 2017). Several airspace, among other 
stakeholders have interest in special events, including special event initiators, Airlines, 
Governments, ANSPôs, Airports, General Aviation, and other airspace users. According to an 
involved airspace performance expert at the LVNL (Mr. Obbens, 2018), the conflict of different 
interest of airspace stakeholder in special events. Influence the process to manage airspace 
capacity and performance. 

1.1.1 Airspace design in The Netherlands 

During the period following the ending of World War 2, commercial aviation began to take off. 
Within The Netherlands, there was a need to be connected to international cities all over the 
world. Over the following 70 years, civil aviation kept on growing tremendously, resulting in high-
density use of the airspace today in Europe and The Netherlands. Over the years airspace 
development resulted in sectorisation of airspace, designated to service different type of airspace 
users, following rules and regulations by states and international aviation authorities (Ministry of 
Infrastructure and Environment, 2012). In essence airspace is segregated into Airspace 
surrounding airports, lower airspace and Upper airspace, these changed with traffic demand with 
the goal to maintain (Ministry of Infrastructure and Environment, 2012): 

¶ Safety 

¶ The ability to service diverse types of air traffic 

¶ A minimized impact of traffic on the environment 

¶ Efficient handling of air traffic flows 
 
The different airspace segments service different types of traffic flows and are serviced by 
different ANSPôs. understanding their structure, help to understand the impact of a special event. 
Roughly, three types of controlled airspace are identified; Airspace surrounding airports, lower 
airspace and upper airspace.  
 
Airspace surrounding airports 
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The direct area surrounding airports is from ground level up to FL95 is designated to handle 
traffic arriving and departing from an airport. These airspace segments are highly complex in 
structure, which are dependent on local circumstances related to safety, and the avoidance of 
environmental restricted areas. Divided further the airspace surrounding the airport is split into  
the Control Zone (CTR) GRND-FL30, and the Terminal Manoeuvring Area (TMA) FL30-95 (see 
figure 1). 
 
The complexity of the airspace and its surrounding, influences together with the airport layout 
how the ANSP will service air traffic, affecting SIDs, Stars, runway use, and capacity at certain 
operating hours (e.g. night curfews). In The Netherlands the TMA at Schiphol, Eelde and 
Rotterdam airport are Handled by the LVNL. Traffic at Eindhoven is serviced by the Dutch military 
(CSLK) (Ministry of Infrastructure and Environment, 2012).  

 
Figure 1: CTR and TMA Airspace Surrounding airports: (Ministry of Infrastructure and Environment, 2012) 

 
Lower airspace 
Between FL95-245, this section of airspace primarily has climbing and descending traffic, 
towards different airports in The Netherlands and Europe (figure 2). The LVNL controls this 
section of airspace for civil airspace sectors, and AOCS NM controls the military sectors and civil 
traffic approaching Eindhoven Airport (Ministry of Infrastructure and Environment, 2012). 
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Figure 2 Civil Airspace sectors FL95-245, controlled by LVNL (Ministry of Infrastructure and Environment, 2012) 

 
 

Upper airspace 
From FL245, civil air traffic is serviced by Maastricht Upper Area Control (MUAC), and military 
air traffic by AOCS NM. Policy, regulations and supervision above flight level 245 is agreed on 
national level, with separate agreements with neighbouring countries.  

1.1.2 Air traffic management  

The ATM-system is a link of different airspace segments, serviced by different ANSPôs. To 
manage capacity, efficiency and performance. The NMOC provides the platform to monitor the 
performance in Europeans airspace. In case of disruption the NMOC implements ATFM 
principles understanding these principles provides the understanding in mitigation technics for 
situation of reduced capacity and how capacity is managed in the planning period. 
 
Flow Management (Planning) Phases 
Air Traffic Flow Management is an ATM service with the goal to contribute to safe, and orderly 
flow of air traffic, ensuring ATC capacity is used to the max, and that traffic volume present is 
compatible with declared capacity by the authorized ANSP. With integration of capacity 
management, ATFM has developed into Air Traffic Flow and Capacity Management (ATFCM). 
The Emphasis with development of capacity management into ATFCM is on balancing capacity 
and demand, planned strategically and applied tactically (ATC the Netherlands, 2018). 
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ATFCM is divided into three phases (ATC the Netherlands, 2018): 
 

1. Strategic Flow Management 
Takes place seven or more days prior to the day of operations and includes 
research, planning and co-ordination of ATM activities, could include 
implementation of regulations, closing of airspace segments or other 
measurements to handle traffic. 

2. Pre-Tactical Flow Management 
Is applied during the six days prior to the day of operations and consist of planning 
and co-ordination of activities, could include implementation of regulations, closing 
of airspace segments or other measurements to handle traffic. 

3. Tactical Flow Management 
Applied on the day of operations. During this phase actual demand and capacity is 
updated in the operations plan. The management of the traffic is done through 
ATFCM slot allocation, or ad-hoc re-routings. 

 
In the Strategic phase capacity, demand, and factors (e.g. large-scale events) influencing 
operational capacity are determined and identified. Accordingly, the output of the Strategic Flow 
Management phase are a capacity plan, route allocations or a set of other plans, seven or more 
days prior to the day of operations. In the Pre-tactical phase, the strategic operational plans are 
fine-tuned, from six days prior to day of operations. Output is an ATFM Daily Plan (ADP) and 
ATFM notification message (ANM). ANSPôs communicate these tactical plans with the network 
manager, resulting that stakeholders in the ATM network are informed about capacity restrictions 
and regulation measurements. In the last phase (Tactical phase), the operational plans from the 
pre-tactical phase are set on the day of operation. If actual operations differ from the pre-tactical 
plans operational experts and ATC supervisors need to apply re-routings, level capping or other 
last minute solutions (Eurocontrol, 2017). 

1.1.3 Current Impact of Special events on Airspace process 

Special events impact airspace performance in several ways. As a result, the LVNL has to 
manage capacity impact of special events prior to the day of operations, to ensure Demand and 
capacity are balanced and safety in the network is maintained. From 2015, after evaluating the 
Tour De France in Utrecht. The project team controlling this event recommended organizing a 
standard process within the LVNL to manage request for special events in Dutch national 
airspace (LVNL, 2016). Thereafter, the Impact of Special Events on Airspace (ISEA) process 
(Appendix II) is the standard way of working to manage special events. 
 
The ISEA process starts at the operational helpdesk department (OHD). Which receives a 
request for an event affecting airspace (e.g. balloons, special flights, military training, etc.), 
determines if the event needs to be evaluated more thoroughly by operational experts (OEôs), in 
this case the request for the special event is passed on to the operational support department 
(OSD). At the OSD department, the operational requirement of the event are determined in close 
communication with the special event requester, operational and performance experts, and 
operational solutions are discussed. This process is repeated and communicated with the special 
event requesters, to find a suitable operational outcome, in which the impact for other airspace 
users is minimized. If the event is complicated and involves various stakeholders a separate 
project is launched to optimize the operational plan (LVNL, 2016).  

1.1.4 Collaboration and stakeholder in Airspace  

Within the airspace the ANSP, both civil and military are assigned to service and manage the 

traffic in controlled airspace segments. However, in the operational process airspace is an 

entanglement of different stakeholders and their interest in airspace. As a result, Collaborative 

Decision Making (CDM) and solving events deviating from operating outside normal operations, 

procedures and regulations, make it a difficult process. Primary stakeholders include airlines, 

states, ANSPôs, military, and other airspace operators (figure 3) (ICAO, 2012). 

The term CDM becomes a standard in the aviation industry. CDM enables information sharing 

and facilitates decision-making processes by ensuring that stakeholders are provided with timely 



 

KDC/2018 Page 8 of 149 

and accurate information, important for ensuring continuity in their operation is maintained. 

Accurate sharing of information increases the chance to utilize airspace optimally during 

disruptions and special events (ICAO, 2012). 

Airspace Management (ASM) aims to develop airspace in such a way that different airspace 

segments are integrated into a continuum, minimizing disruptions, with flexible use of airspace 

and reactive managing flows during short-term changes (EUROCONTROL, 2018). With the aim 

to increase traffic demand with available airspace design. 

Air Traffic Services (ATS) providers service aircraft en-route, and to/from airports, servicing air 

traffic in airspace segments efficiently and safely according to the declared capacity. Flow 

management are the tools used to ensure that ATC capacity can accommodate the demand for 

air traffic. 

Airspace routes, capacity and demand are important factors for airspace stakeholders, creating 

tension between them. To illustrate this, Governments want to remain sovereign protecting their 

airspace. Airlines want to grow and operate efficiency capacity and airspace design are therefore 

important to them. Optimizing flows and agreements between the different stakeholders is 

therefore a difficult process.  

 

1.2 Problem statement 

Large-scale (e.g. Tour de France, Nuclear Security Summit, etc.) or other special events can 
limit the use of airspace in different ways. For example, during events extra traffic, closed 
airspace, or special traffic result in a deviation from normal operations, potentially impacting 
airspace capacity and performance. Consequently, already complex operating conditions for 
airlines, the LVNL, and other airspace stakeholders become more difficult, affecting operations 
in the TMA, CTR or sectors.  
 
The different stakeholders have requirements in airspace performance, capacity and/or the 
special event. In the process of managing airspace operations during special events, the LVNL 
has a standard way of working (the ISEA process). However, in some situations requirements in 
operational outcome are not made clear by special event requesters. Consequently, strategic or 
pre-tactical plans need to be changed, in these situation validation of operational changes is 

Figure 3  CDM and airspace stakeholders (ICAO, 2012) 
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laborious and result in hindsight in operational procedures for the changed operational outcome 
of the event. 
 
In order to provide the stakeholders with more insight in managing capacity during special events 
in the airspace. It is important to understand the ñspecial eventò process; evaluating events from 
the past with all involved stakeholders can identify lost opportunities or requirements for 
stakeholders in the ñspecial eventò process. 
 
Which specific decisions were chosen and how did these decisions affect the final operations of 
airlines, air traffic control, and other relevant stakeholders. The research provides evaluation of 
previous events to accommodate all stakeholders with insight in how these events influence 
capacity, what specific actions result in the least disturbances to the system and provide 
requirements to create/change the process (non-normal/special operations) that copes with 
these events in a structured way, in order to be better prepared for future events. 

1.3 Research relevance/significance 

As the air traffic movements in the Amsterdam ACC and at Amsterdam Airport Schiphol are rising 
capacity problems arise affecting daily operations. These changes require to implement new 
procedures and regulations, in order to improve capacity and balancing of demand in the ATM 
system. Special event affect the capacity in the system temporarily, potentially generating 
problems in the form of delays, damaging the resilience of the ATM system, generating impact 
for the different stakeholders. 
 
More research into managing special events involving all airport stakeholders, and the impact of 
special events is needed, to improve the process of balancing capacity and demand in the ATM 
system. The outcome of this research result in a better understanding in the different 
requirements of airspace stakeholders in the special event process. And about the impact of 
special events on capacity, which in turn lead to recommendations to improve the process. 
Improving understanding in how to plan special events to minimize operational impact for ANSPs 
and Airlines. 

1.4 Research Questions 

 
Main research question 
How can stakeholders in Dutch airspace be provided with more insight in how to manage 
airspace capacity during special events, taking into account the operational impact of special 
events and the interest of airspace stakeholders? 
 
Sub questions 

¶ Which events are identified and how were they managed during the last 3 years? 

¶ How do special events impact airspace performance or capacity? 

¶ Which are the responsibilities of the different airspace stakeholders, and how can 

cooperation between stakeholders be increased? 

Background questions 

¶ How is airspace performance measured by Air Traffic Network Service Providers? 

¶ What is the current process to manage a special event in the Dutch airspace? 

¶ What events do we take into account in the research? 

¶ What is the secondary impact for stakeholders in a situation of affected airspace 
performance? 

¶ How is airspace capacity determined in the context of special events? 

1.5 Research scope 

Special events can impact the performance or capacity in an airspace segment. To provide 
airspace stakeholders with the understanding in managing the capacity this research is divided 
into two aspects: 

¶ Research to the perspective of each stakeholder on the current way of working regarding 
special events 
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¶ Research to the impact and operational solutions of past events 
 
 
 
 
 
 
Different events are identified over the last years. During these events involved stakeholders 
limited to LVNL, Dutch Government, and KLM are interviewed. The research evaluates the 
perspective of each involved stakeholder on special events occurring in Dutch airspace, and the 
current way of working in managing special events occurring in the 2015-2018 timeframe. The 
2015-2018 time frame is chosen on the availability of company documentation, and to ensure 
that people involved during the events are still approachable. The main objective is to provide 
more understanding in how to manage capacity in the ATM system during special events, as a 
result data analysis will evaluate the impact of several events based on stated capacity factors 
from the theoretical framework (e.g. complexity and volume). 

1.6 Thesis structure 

This thesis explains the research to analyse this impact of special events in nine chapters. 
Each chapter, contributes to the final recommendations building up from the background, to the 
research approach, the findings and conclusions and recommendations 

 
Methodology 
Following the first chapter, the research methodology is explained. This chapter describes what, 
why and how the subject is researched per sub-question. 
 
Literature review 
The literature review aims to provide the theoretical background regarding the subject of the 
research. With the aim that existing theories and knowledge about airspace capacity, 
performance, special events and collaborations in de aviation industry are identified. 

 
Operational analysis of historical events 
This chapter shows the analyses and results for the first sub-question. Providing the answer how 
special events need to be managed from an operational perspective, and how historical have 
been managed. 
 
Impact of special events on airspace capacity and performance 
As operating conditions differ from normal operations during special events. This chapter 
provides insight in the how capacity and airspace performance are impacted in affected airspace 
segments. Proving the analyses and results for the second sub-question. 
 
Evaluating the current special event process from stakeholderôs perspective 
The results and analyses for the last sub-question are described in this chapter. Aiming to provide 
the answer about how the different stakeholders experienced the special event process. 
 
Conclusions 
Having discussed and analysed the different results the conclusions for the different sub-
questions will provide the answer to the main research question, based on the correlation 
between all the data. 

 
Discussion 
In this chapter the research is evaluated explaining the research process different decisions and 
external factors limiting, or influencing the research direction.  
 
Recommendations 
Multiple recommendations are given based on the research conclusions. These will show exactly 
what can be improved and which steps should be taken to implement these improvements. 
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2 Methodology 
The goal of the research is to provide all the stakeholders with more insight in the impact of 
special events and their effect in the ATM system. This section represents the methodology of 
the research in terms of the research design, instruments and the data analysis, based on three 
sub questions. The literature review presented in the following chapter provides the theoretical 
background for the research. 

2.1 Research Design 

In finding adequate recommendations and conclusions about the stakeholderôs perspective in 
how to manage special events, and their impact on the ATM system. This research will use an 
inductive approach in order to identify the impact of special events on airspace capacity, and to 
improve procedures to manage events. An inductive approach means, that the researcher 
collects data and develops theories, conclusions, and recommendations based on the collected 
data (Research Methodology, 2017). A combination of two data collection is used, as this means 
qualitative and quantitative data, this is also referred to as a mixed-method (M. Saunders, 2016).  
 
As data collection methods include qualitative and quantitative data, the research uses a mixed-
method approach. The main research question is broken down into the sub-questions (paragraph 
1.4), which breaks down the research into different segments using both quantitative or 
qualitative data collection methods per sub question. To collect the data primary and secondary 
sources are used. With primary sources being interviews or data analysis, and secondary 
sources includes existing reports or other publications about the different subjects (Figure 4). 
 
The sub-question provided aim to answer the main research question. Consequently, the 
provided sub questions aim to answer the main research question in a bottom-up approach. Sub 
question one provides understanding and the answer to what happens in operations during 
events and what is important from an ANSPôs operational perspective. Second, data analyses 
provides insight in what the effect of special events mean for capacity and airspace performance. 
The last, sub questions aims to provide insight in the perspective of the three major airspace 
stakeholders in The Netherlands. Combining the answers for the three sub questions aims to 
answer the main research question. 
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Figure 4: Primary and Secondary data collection methods (M. Saunders, 2016) 

2.1.1 SQ1: Operational analysis of historical special events 

Methods used: desk research and interviews 
 
Special events impact operations in an ATM system in different ways. To provide a basis for the 
data analysis, past event are analysed to understand what is happening in operations during 
events. To do so, using LVNL operational briefings 22 events over the course of the last three 
years (2015-2018) have been identified (Table 1). With the available data in the briefings 
(secondary data collection method) is identified what happened in the context of six levels.  
 

1. What happened during the event 
2. Time of day and date of the event 
3. Impact on airspace or airport 
4. Involved stakeholders 
5. Operational agreements/solutions 
6. Affected airspace segment 

 
 

Event Year 

World Ports Classics 2015 Tour 2015  
2015 

Binckbank Tour 2017 

Marathon of Amsterdam 2015  
2016  
2017 

Marathon of Rotterdam 2015  
2016  
2017 



 

KDC/2018 Page 13 of 149 

Champions Match Eredivisie 
2016 

2016 

Para Jumping Oud-Gatel 2016 

 World Harbour Days 
Rotterdam 

2015 

 
2016  
2017 

Veterans Day The Hague 2015  
2016 

Sail 2015 

Tour 2015 

Giro 2016 

Europa League final 2017 

Teugen 20 2015 

Teugen Record Canopy 
Formation 

2016 

World cup Para Jumping 
Teuge 

2016 

Table 1 Special Events within scope 

 
The outcome of analysing of the operational briefings, provides results about what is happening 
during events on the level of airspace and ATC operations. The second phase of the analysis 
involves interviews with operational experts within the LVNL. To provide the understanding what 
the special events, mean from an operational perspective. And what is required by the LVNL 
operational department, in order to manage events in the most efficient way. The outcome of the 
interviews is compared with the analysis of past events. In this way an assessment of different 
events is made on high level basis regarding the capacity factors: Volume and Complexity (SQ 
2), and what is important to know at tactical and strategical level. 
 
Another important area to assess events on is at planning level. It is important to identify what is 
needed to manage events correctly, minimizing differences between the planning of the outcome, 
and the actual operational outcome. Interviews are done with two types of experts: Performance 
experts and ATC Supervisors. The first type of experts is specialised in assessing performance, 
safety and environmental impact of the ATM system for different situations from a theoretical 
perspective. The ATC supervisor understands how events are actually managed in the operation. 
It is important to identify the gap between these types of experts to minimize the gap between 
operational planning and requirements at strategic. Pre-tactical and tactical level. 
 
The interviews performed are unstructured, meaning that before an interview there is no planned 
sequence of questions to be asked to the interviewee (Sekaran & Bougie, 2016). As a result, the 
provided question are only a guideline of what the interviewer is expected to retrieve from the 
interview. This method means the interviewees have the freedom to speak about their experience 
regarding historical special events. During the interviews the interviewer notes down the 
questions in keywords. Afterwards, the answers are typed out and send back to the interviewee 
to validate the answers from the interview to prevent miss-interpretation. For the interview with 
operations operational, as well as, performance experts are interviewed. A total amount of four 
people are interviewed. 

¶ Anonymous 1: Operational ACC SUP LVNL 

¶ Anonymous 3: Performance Expert LVNL 

¶ Anonymous 4: Performance Expert LVNL 

¶ Anonymous 5: Special event Employee LVNL 
 

The basis for the interview includes the following three questions. 
 

¶ How are special events currently prepared and assessed in the (strategic) planning period? 
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¶ What is operationally important to understand in managing different types of special 

events? 

¶ What is the experience with the operational solutions of historical events evaluating them? 

The result from the historical event analyses and the operational interviews, will be used as the 
basis for an assessment of historical events. The assessment provided assesses the event 
based on involved stakeholders, complexity, and volume in relation with their potential impact on 
strategic and tactical level. In table 2 the assessment scores are showed with their explanation. 
 

Severity Symbol Explanation 

+ Impact of the event is minimalised, adequate agreements 
about operational outcome have been made on strategic level 
mitigating the effect of special events on tactical level. 

0 Impact of the event on stakeholders, volume or complexity is 
minimal, negligible or not influenced by uncontrollable 
factors. 

- Operational outcome or plannability of the special event is 
sensitive to external factors, potentially 
influencing/obstructing an efficient operational outcome. 
Difficult to manage the event  at tactical level or coordinate 
the strategic planning process, since multiple stakeholders are 
involved. Complexity and volume can be impacted as a result 
of uncontrollable factors. 

Table 2 historical event assessment scores 

2.1.2 SQ2: Impact of special events on airspace performance and capacity 

The Quantitative impact is identified according to two key capacity factors: Volume and 
Complexity. For both capacity factors different key performance indicators provide an 
assessment of what has happened in the operation. This data is obtained from the LYNX Vemmis 
and the EUROCONTROL DDR2 database. Using NEST and Excel; these KPIôs indicate the 
performance of an event, in order to identify deviations from normal operations. To identify the 
impact of an event, a reference period is compared with the data of each event. This reference 
period is required to be submitted to the following criteria: 
 

1. Same season and year (Winter/summer) in which the special event occurs. 
2. Same day of the week (Mon, Tue, Wed, Thu, Fri, Sat, Sun). 

 
For complexity and volume different KPIôs are analysed for a scope of five events. The event in 
table 3 chosen in consultation with stakeholders and operational experts within the LVNL and the 
KDC. 
 
Events within quantitative scope and data files: 
 

Events Year AIRAC Data file NEST data 

Europa League final 2017 1705-1706 Summer season 
2017 

Tour 2015 1507 Summer season 
2015 

Giro 2016 1605 Summer season 
2016   

  

Para jump event 
Teuge 

2015 1509 Summer season 
2015 



 

KDC/2018 Page 15 of 149 

Para jump event 
Teuge 

2016 1608-1609 Summer season 
2016 

Table 3 Special events within quantitative scope 

 
Complexity indicators are analysed using EURCONTROL DDR2 data. In figure 5, the complexity 
analyser from the NEST tool is indicated. The tool calculates the indicators indicated at number 
2 to 4. However, it is important to check number 1 and 5 as well when extracting the indicators 
from NEST. At number 1, the right sector, date and time frame in which the event occurred. For 
each affected day three reference days (same day of the week), from the same AIRAC data file 
are compared with each other. 

 
Figure 5 NEST Complexity analyser tool (EUROCONTROL NEST, 2018) 

 
 
Data from figure 5: 

1. Sector, date and timeframe 
2. Complexity indicators 

o Average crossing distance 
o Average crossing time 
o Average number of level changes  
o Average hourly entries 
o Entry number 

3. Vertical mix 
o % of cruising aircraft 
o % of descending aircraft 
o % of climbing aircraft 

4. Traffic mix 
o % Heavy aircraft 
o % Medium aircraft 
o % Small aircraft 

5. Traffic Type 
o Actual 
o Initial 

 
The volume indicators are analysed using EURCONTROL DDR2 data and LVNL LYNX data. 
The DDR EUROCONTROLS Demand Data Repository-2 (DDR) provides the data to analyse: 
Initial and actual air traffic on the day of the event per affected sector. Volume is expressed as 
the throughput of aircraft in an airspace segments in a certain time frame. Together with amount 
of aircraft and the complexity factors a clear visualization is provided about if the airspace system 
is affected. Per event the data is analysed for the affected airspace segment, and compared to 
other days over the course of the reference time frame. In a case that a regulation was put in 
place the resulted ATFM delays are analysed as well. During a regulation the DDR2 database 
keeps track of the caused delays by the special event. 
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For the initial vs. actual volume analyses DDR2 data is used. Figure 6, indicates the daily entry 
count viewer. After selecting this option in NEST, it is important to control that the right date and 
airspace segment are selected (figure 6, number 1). Furthermore, the right traffic types must be 
selected in order to get the initial and the actual traffic (number 3). At number 2 in figure 6, the 
initial and actual volumes in the selected sector, per 30 minutes are generated. 
  

 
Figure 6 NEST Traffic Volume Entry Count Viewer (EUROCONTROL NEST, 2018) 

 
The LYNX data is used to provide the data for the Min/Max volume analyses. This analyses 
provides a comparison of the entry numbers in a sector over the affected day, comparing it to the 
same day for the whole summer season in which the event occurred. This analyses provides the 
ability to indicate if the volumes during the special event significantly deviate from normal 
operations. From lynx the data set contains all the days from the selected months and the 
generated aircraft entries, per day, per hour. 
 
Last, in some situation ATC regulates the traffic in an airspace segment. A regulation means a 
reduction in capacity in sectors for a certain time frame. If this is the case and it is related to a 
special event a delay analysis is done. Figure 7, indicates the NEST Delay Analyzer, at number 
1, it is important to check the right airspace segment is selected. Number 2 indicated the reason 
for the regulation and its time frame. Last, number 3 indicates the generated delays per 10 
minutes over the day. 

 
Figure 7 NEST Delay Analyzer tool (EUROCONTROL NEST, 2018) 
 

2.1.3 SQ3: The role of the different stakeholders in the special event process 

Methods used: desk research and interviews 
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Airspace is subjected to interest of different stakeholders. Consequently, managing airspace 
capacity in case of special events different stakeholders are involved during the planning 
process. To understand how to improve the special event process, the perspective of the different 
stakeholders on special events, their view on the current special event process, and their 
reasoning for decision making is important to identify. For this research three major stakeholders 
are interviews. 

1. KLM  
2. LVNL 
3. Dutch government 

 
The interviews performed are unstructured, meaning that before an interview there is no planned 
sequence of questions to be asked to the interviewee (Sekaran & Bougie, 2016). As a result, the 
provided question are only a guideline of what the interviewer is expected to retrieve from the 
interview. This method means the interviewees have the freedom to speak about their experience 
regarding historical special events. During the interviews the interviewer notes down the 
questions in keywords. Afterwards, the answers are typed out and send back to the interviewee 
to validate the answers from the interview to prevent miss-interpretation. Only people from the 
identified stakeholders with experience of historical special events are interviewed.  

 
LVNL 
Questions 

¶ What is the role of the LVNL in the special event process and its perspective? 

¶ What considerations are made while making decisions about special events? 

¶ How has LVNL experienced special events in the past? 
 
People interviewed 

¶ Anonymous 3: Performance Expert LVNL 

¶ Anonymous 4: Performance Expert LVNL 

¶ Anonymous 11: Manager LVNL involved with special events in airspace 
 
 
KLM 
Questions 

¶ What is the role of the KLM in the special event process and what is KLMôs 
perspective? 

¶ How has KLM experienced special events in the past? 

¶ What is the impact of special events on KLMôs operations? 
 
People interviewed 

¶ Anonymous 9 KLM manager 

¶ Anonymous 10 KLM manager 
 

Dutch government 
Questions 

¶ What is the role of the government in the special event process? 

¶ What considerations are made while making decisions about special events? 

¶ What has been experience during historical special events? 

¶ How did the government experience the collaboration with other stakeholders in the 
process and can improvements be identified? 

 
People interviewed 

¶ Anonymous 6 Government Policy Employee  

¶ Anonymous 7 Government Policy Employee  

¶ Anonymous 8 Government Policy Employee  
 

2.2 Research instruments 

Depending on the sub question different or a combination of research instruments are used. The 
primary research instruments are data analysis of numerical data and interviews. The secondary 
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research source is desk-research using company documentations regarding historical special 
events in Dutch airspace. As mentioned this means a combination of qualitative and quantitative 
data used in the research.  
 
Interviews 
As one of the primary data collections methods, interviews are a good method to get experts 
opinions and views on the current operational requirements regarding special events, and the 
current special event process. Interviews are performed with the main stakeholders including: 
The Dutch government, KLM and the LVNL. Two types of experts are interviewed, theoretical 
and operational experts. The interviews performed are unstructured, meaning that before an 
interview there is no planned sequence of questions to be asked to the interviewee (Sekaran & 
Bougie, 2016). As a result, the provided question are only a guideline of what the interviewer is 
expected to retrieve from the interview. This method means the interviewees have the freedom 
to speak about their experience regarding historical special events. During the interviews the 
interviewer notes down the questions in keywords. Afterwards, the answers are typed out and 
send back to the interviewee to validate the answers from the interview to prevent miss-
interpretation.  
 
Desk research 
Special events from the past are identified using LVNL documentation, this is a major part in 
answering the first sub question. Furthermore, researching existing documentation, scientific 
articles, company reports, and industry documents provides the theoretical frame work used in 
the literature review (M. Saunders, 2016).  
 
Quantitative data analyses 
The quantitative data analyses focusses upon assessing the performance impact of special 
events on affected airspace segments. Important in this aspect is the influence of impact on 
capacity. Therefore, as explained at the research design the performance indicators assessed 
are related to complexity and volume. These two performance indicators influence system 
capacity, and therefor are related the wider definition of capacity in airspace. The sample size 
and reference period used is explained in section 2.3. The data itself is analysed using NEST, a 
EUROCONTROL tool, and Excel. 

2.3 Sample size 

Choosing a sample size is important to ensure the data analysis performed is reliable. Both for 
qualitative (interviews) and quantitative data, it is important to choose the adequate sample size. 
A reason to choose a sample size is dependent on the time it takes to process data and the 
availability of it. DDR2 data comes in AIRACS, which generated 28 consecutive days of data 
stored in the EUROCONTROL DDR2 database. Only a limited amount of downloads are 
available therefore is chosen to reduce the reference time frame for data retrieved from DDR2, 
since the availability of it is limited. 
 
Special events are often temporarily, only affecting a couple of days or just a day. For the events 
analysed with quantitative data, therefore is chosen to compare the day on which an event occurs 
with three other comparable days of the week within the same season. Using the LYNX Vemmis 
Data base, multiple months are retrieved. Therefore, analyses using LYNX data have a longer 
reference time period than DDR2 data. (see table 4 for the comparable reference periods)  
 
For the performed interviews with the different stakeholders (KLM, Dutch government, and the 
LVNL) interviews are done with experts involved with the special event process. Expected is that 
5-10 interviews provide the perspective of special events from the different stakeholder. 
 

Event Date 
Day of the 
Week 

Days affected 
by the event 

Comparing with 

Teuge para 
jump event 
2015 

7th to 12th of September 
2015 

Monday to 
Saturday 

7th to 12th of 
September 2015 

Summer season 2015 
comparable days of the 
week 
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Teuge para 
jump event 
2016 

31st of August to 4th of 
September 

Wednesday 
to Sunday 

31st of August to 
4th of September 

Summer season 2016 
comparable days of the 
week and affected hours 

Giro D'Italia 
2016 

7th of May 2016 Saturday 7th of May 2016 Summer season 2016 

8th of May 2016 Sunday 8th of May 2016   

      7th of May 2016 with: 

      -       30th of April 2016 

      -       14th of May 2016 

      -       21st of May 2016 

      8th of May 2015 with: 

      -       1st of May 2016 

      -       15th of May 2016 

      -       22nd of May 2016 

Tour de 
France 2015 

4th of July 2015 Saturday 4th of July 2015 Summer season 2015 

5th of July 2015 Sunday 5th of July 2015   

      4th of July with: 

      -       27th of June 

      -       11th of July 

      -       18th of July 

      5th of July with: 

      -       18th of June 

      -       12th of July 

      -       19th of July 

        

Europa 
League Final 
2017 

25th of May 2017 Wednesday 
23th to 26th of 
May 

23rd and 24th of May with: 

-       2nd and 3rd of May 

-       9th and 10th of May 

-       16th and 17th of May 

25th and 26th of May with: 

-       1st and 2nd of June 

-       8th and 9th of June 

-       15th and 16th of June 

  

 
Table 4 quantitative data reference period 

 

2.4 Data Collection 

This section further elaborates how data is validated, and the issues and limitations to the 
research are explained. As discussed at the research instruments three data collection 
techniques are used (interviews, desk-research, and data analyses). For each method the use 
of the data is discussed for the overall research. 
 
As the KDC consist of four major stakeholders (AAS, KLM, LVNL, and the Dutch Government). 
It is easiest to use documentations and data sources from these stakeholders. However, using 
the data provided by the stakeholders requires permission. The common questions asked is 
related to the purpose of the data in the research, and the anonymity of involved people. The 
companies are always concerned about wrong use of data and therefore protect sensitive data. 
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As a result, when using company data permission is asked for, and the purpose of it is always 
explained to the stakeholders. 
 
For interviews, it is important to ensure ethical considerations are taken into account. The data 
provided by people always has to be protected. To do so, the following ethical considerations are 
taken into account in the research. This basically means, used information is always anonym and 
permission to use it in report is asked for. 

 
Ethical considerations 
The following Ethical guidelines retrieved from nine professional social sciences research 
associations are applicable for the research: 
 

1. Research participants should not be subjected to harm in any ways whatsoever. 
2. Respect for the dignity of research participants should be prioritized. 
3. Full consent should be obtained from the participants prior to the research. 
4. The protection of the privacy of research participants has to be ensured. 
5. Adequate level of confidentiality of the research data should be ensured. 
6. Anonymity of individuals and organizations participating in the research has to be 

ensured. 
7. Any deception or exaggeration about the aims and objectives of the research must be 

avoided. 
8. Affiliations in any forms, sources of funding, as well as any possible conflicts of interests 

have to be declared. 
9. Any type of communication in relation to the research should be done with honesty and 

transparency. 
10. Any type of misleading information, as well as representation of primary data findings in 

a biased way must be avoided. 
11. Beforehand, the interviewee was told that provided information is used anonym in the 

research. Unless the after verification of the interviews the interviewee indicated 
differently. 

12. After the research, interview notes, names and dates are destroyed. 
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3 Review of the Literature 
To create a theoretical framework, the literature reviews provides the content about collaboration 
in airspace management, airspace capacity, the effect of affected airspace performance, and 
parallels between the subjects. The literature review discusses the following subject, and are 
related to the sub-questions. 
 

¶ Air traffic demand  

¶ Air traffic capacity 

¶ airspace system disturbance 

¶ Impact of airspace disturbance 

¶ Mitigation strategies for airspace disturbance 

¶ Collaboration in logistic transportation industries 

¶ Performance areas in transport systems 

¶ Risk in Collaborating 

¶ Special events in airspace 
 
Risk mitigation and validation of literature: Material used in the literature review is based on 
journal publications, company documents, industry documents, industry magazines or 
conference proceedings, and are not considered if publication date is more than 15 years ago. 
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3.1 Air traffic system 

Aviation is the link, connecting different parts of the world. The connection between airports, and 
the airspace in between forms the ATM-system. In the ATM-system geographical location, 
demand and capacity determine the local requirements and limitations of the system. To fully 
understand how special events, impact local ATM-systems, one must understand air traffic 
demand and capacity, before understanding how performance in the system is measured. 

3.1.1 Air traffic demand 

From a long-term historical point of view, global air traffic has doubled every fifteen years. The 
economic output of the industry even multiplied by a factor of 30, since 1960, because of 
increased technological capabilities, and an increased demand for passenger and freight 
services (ICAO, 2017). Boeing the largest aircraft manufacturer in the world forecast an annual 
increased demand for Europe of 3.7%, for 2017-2036 (Boeing, 2017).  Consequently, air traffic 
movements are rising, increasing congestion. However, the current European airspace is highly 
fragmented, using ageing technologies and facing more environmental restrictions 
(EUROCONTROL, 2010). Projects including SESAR aim to modernize the European ATM 
industry to accommodate future traffic demand in European airspace (SESAR, 2015). The 
targets of SESAR for the future ATM system in Europe, challenge the designers to (Robert 
Graham, 2009). 

¶ Enable a three-fold increase in airspace capacity, and reduce the amount of delays both 
in air and on the ground. 

¶ Improvement in safety factor of 10 

¶ Enable 10% reduction of effect per flight on the environment 

¶ Reduce the cost of airspace users by 50% 
 
Currently, Airspace is centred on predefined airways, sectors and ground-based controllers. 
Enhancements of air traffic systems and procedures increased airspace capacity; however, the 
current design is reaching saturation levels (Sunil, et al., 2016). The consequence is that the 
growing air traffic demand cannot accommodate the forecasted future traffic. Therefore, within 
SESAR the ATM system must be developed on three levels (Robert Graham, 2009). 

¶ European-wide 

¶ European airport, TMA, En-route 

¶ Local performance of TMA, Airport and En-route 

3.1.2 Air traffic capacity 

To understand airspace capacity and congestion, a general sense of the word capacity in an 
ATM system is represented as the maximum traffic, within a given time period (APACHE 
Consortium, 2017). However, system-wide capacity is not set, since it depended on a link of 
different systems, external factors, and procedures, between ATM stakeholders (APACHE 
Consortium, 2017).  As discussed airspace, capacity is dependent on the link between different 
systems and procedures used to manage airspace segments. For individual ANSPôs their 
capacity is dependent on other factors including (T. Kistan, 2017). 

¶ The level of Air Traffic Service provided 

¶ The complexity of the sector/area and the related route structures 

¶ Air traffic controllers workload 

¶ Weather 

¶ Availability of support and alert systems 

¶ Navigation accuracy 

¶ Volume of traffic 

In the optimal scenario, maximizing capacity in the ATM system involves all airspace users flying 
their preferred four-dimensional trajectories between airports. This means to fly the most direct 
route, accounting for winds, optimal altitude, speed, and fuel burn. However, real world 
constraints affect this ideal environment, such as tactical air traffic control, or strategic air traffic 
management measurements to ensure the best quality of service provided, maintaining safe and 
efficient operations (Reynolds, 2014).  
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Within the LVNL (2015), a performance framework is determined as basis for ATCo workload 
and capacity calculations. Important factors specified within this framework related with air traffic 
are complexity and volume. The volume is defined as the amount of air traffic movements 
serviced within the ATM system per time interval. This factor is divided into different types of 
capacity including; runway, ACC-sector, inbound peak, outbound peak, etc. As these capacity 
types are defined, they state the maximum capacity per time interval, which are safely regulated 
and serviced (LVNL, 2015).  Complexity is another important factor while reviewing capacity. 
Complexity means the interaction between types of air traffic, airspace design, and the different 
factors affecting ATCo workload (LVNL, 2015) (see appendix III). 
 
Air Traffic Flow management and capacity management is one of the basic activities to maintain 
capacity and safety in the ATM system. In Europe, this on international level performed by the 
NMOC, and on domestic level by the Flow Management Positions (FMP) at ANSPôs. in case of 
exceeded boundary volumes, the domestic FMP triggers regulations and restrictions in the 
airspace. Ensuring ATCo workload and capacity is maintained within safe boundaries 
(Dmochowski & Skorupski, 2017). 

3.2 Air traffic management 

Airspace optimization is needed, to tackle rising congestion in airspace segments. Reynolds 
(2014) elaborates that by identifying the levels of inefficiency, it is possible to scope how airspace 
performance is reached through ATM evolution and redesign (Reynolds, 2014). Figure 8, 
elaborates the current flow of a flight through the ATM systems and the potential causes affecting 
performance in the ATM system (Reynolds, 2014). Identified by Reynolds, restricted airspace, 
congested airspace, expensive airspace among other factors affect the performance of the ATM 
system. As a result, management of air traffic is important. However, to understand this one 
needs to understand performance indicators and air traffic services. 
 
 

 
Figure 8 current ATM flow (source: (Reynolds, 2014)) 

 

3.2.1 Air Navigation Services 

Air Navigation Service Providers have on international level a common purpose, providing air 
traffic with the best quality of service. Consequently, ANSPôs work according to similar 
international standards and recommended procedures. In the process of assessing performance 
of their airspace segments, however, ANSPôs work quiet differently on domestic level due to 
different operating environments (Astordottir, 2013). According to EUROCONTROL different 
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factors influence the performance of ANSPôs, divided into two categories endogenous; factors 
outside of the control of the ANSP, and exogenous factors; within the control of the ANSP 
(EUROCONTROL, 2011).  
 
Appendix IV shows all the endogenous and exogenous factors influencing the performance of 
ANSPôs. Within the context of the operational side of the ATM system for ANSPôs the 
endogenous aspect related to operational & technical setup, and the exogenous aspect of 
operating conditions are especially interesting (EUROCONTROL, 2011). Both aspects are 
related to the operational performance of ANSPôs and their capability to accommodate a high 
level of service, optimizing capacity utilization. While exogenous factors are important to consider 
in assessing the performance of an ANSP, it is important to realize that (EUROCONTROL, 2011): 

¶ Local differences in exogenous factors can create an advantage or disadvantage on the 
performance of the ANSP 

¶ Local institutional and governance arrangements can create a limiting factor on 
performance. 

 
Quality of service is an important aspect for all ANSPôs to take into consideration in assessing 
the performance of the ATM system. Cost efficiency and the quality of the service provided are 
somehow correlated to a certain degree. Limiting the service offered as a result of reducing 
capacity decreases cost, reducing the amount of ATCoôs needed for day of operation. Balancing 
capacity and demand is the trade-off between quality of service and cost efficiency. In case of 
the ATM system does not meet air traffic demand the performance of airspace segments is 
affected. Other factors affecting the level of service are route structure, handling request of pilots, 
and available systems in the ATM system (Astordottir, 2013).  

3.2.2 Performance indicators 

On a global scale, ICAO identifies eleven critical Key Performance Areas (KPAôs) for the industry: 
safety, security, environmental impact, cost effectiveness, capacity, flight efficiency, flexibility, 
access and equity, participation and collaboration, and interoperability (Cook, Belkoura, & Zanin, 
2016). For airspace management it especially interesting to highlighting: (1) capacity, (2) 
efficiency, (3) environment and (4) participation and collaboration. (1) Capacity, according to 
ICAO, needs to meet airspace usersô demand at peak times, minimize congestion in ATM flows 
and impact for the stakeholders. In essence, this means that capacity is managed taking into 
account efficiency, flexibility and predictability. (2) Efficiency is important to ensure operational 
and cost-efficient operations, from gate-to-gate optimizing all stages within the ANSPôs 
processes. (3) Environment needs to be maintained in order to protect external stakeholders 
from impacts related to noise, gas emissions and other, minimizing regulations against growth in 
the ATM industry. (4) Participation and collaboration among stakeholder in the ATM industry 
needs to be continuously, in planning, implementation and operation of the system, to ensure 
that performance in the industry is safeguarded (ICAO, 2009).  
 
Further elaborating on KPAôs and more specific on Key Performance Indicators related to the 
KPAôs (1) capacity, (2) efficiency, (3) participation & collaboration, and (4) flexibility. KPIôs 
indicating (1) capacity in the ATM system are measured as maximum throughput per time frame. 
Related to airspace performance this means maximum throughput capacity per sector per hour, 
ATFM delays and for runway capacity per hour.  For (2) efficiency the KPIôs indicating 
performance are related to operational and cost-effectiveness, this measurement is based on 
on-time performance and en-route efficiency. (3) Participation and collaboration is an 
increasingly important KPA in the industry no specific KPIôs are identified but efficiency between 
collaborating ANSPô and other airspace stakeholders is essential in order to optimize the 
industries performance. Last, (4) flexibility is important to maintain robustness within the ATM 
system during events affecting performance, KPIôs related to flexibility are divided into traffic flow 
perspective and single flight perspective (APACHE Consortium, 2017). 

 
In Europe, The EURCONTROL Performance Review Unit (PRU) reviews European airspace 
performance in several areas. The PRU elaborates the performance of the industry in four areas; 
(1) Safety, measured in terms of occurred accidents. (2) En-route performance, measured in 
ATFM delays and en-route flight efficiency. (2) Airport performance, and (4) cost efficiency 
(EUROCONTROL, 2016). Within the ATM industry and to all stakeholder delays are the generic 
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metric to indicate the performance of the ATM system. Within Europe, the focus of delays is upon 
the departure delay (figure 10) (Cook, Belkoura, & Zanin, 2016). 
 
Furthermore, improving performance is according to ICAO identified performance hierarchy and 
heir organizational related components. The hierarchy acknowledges five levels (Figure 9), the 
components related to five levels are CONOPS, People, procedures and infrastructure, system 
design and technology (ICAO, 2009). 

 
 

 
Figure 9 Performance Hierarchy ICAO (source: (ICAO, 2009) 

3.3 Disturbance of airspace performance 
Congestion or other causes of disruptions, if present affect multiple areas in the ATM system for 

different stakeholders. Impact is measured in two areas in the system, on airspace and airport 

level. In both cases, the generic industry KPI is the generated delay in total amount of minutes. 

Over the last decade the deterioration of the ATM system had a negative effect on delays, 

meaning the system is less resilient to delays, leading to more frequent delays, and workload of 

ATC and ground handlers. Correlated with delays, two types of cost are identified: hard cost and 

soft cost. Hard cost result from passenger delays. For example, in case of flight delays 

passengers need to be compensated, rebooked and taken care off by the airline, resulting in 

extra cost. Soft cost are related to airport and airline performance (Cook, Tanner, Jovanovic, & 

Lawes, 2009). 

The research provided by Cook (2011) further focusses on the impact of delays and their cost 

influence on tactical and strategical level. In Essence, the impact of delays for airlines mean 

passenger cost, extra fuel cost, in case a delay occurs en-route. These cost effects are the result 

of accelerated fuel burn. Other factors of influence on the effect are which aircraft type is used 

during the operation (A. Cook, 2011). The research indicates the difference in costs for ground 

and air delays, which conclude that en-route delay, are significantly higher than ground delays 

(A. Cook, 2011). These negative impact factors are primarily applicable to airlines. 

3.3.1 Mitigation strategies for disturbed performance 

As ATM infrastructure is lacking capacity for future demand congestion seems inevitable. Multiple 
measurements need to be taken to overcome the congestion. First of all, ATC regulations need 
to be changed, to optimize technological progress to increase throughput rates with current 
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modern systems. Second, airlines need to alter flight patterns to make use of capacity in low-
peaks, in order to reduce pressure on capacity at peak moments, thereby reducing the pressure 
on the resilience of the system. Third, airlines can use aircraft with more capacity without 
increasing frequencies between destinations. Last, investments are needed in infrastructure, 
procedures and systems in order to coop with the ATM system congestion (Gelhausen, Berster, 
& Wilken, 2013) 

 
The Network Operations Centre (NMOC, previously CFMU) delivers core operational services 
throughout Europe ATM system. Including (Eurocontrol, 2017): 

¶ Flow and Capacity Management 

¶ ATM Access Gateway and Flight Planning Operations 

¶ Information Management Domain 

¶ Crisis and Contingency Management 

¶ Post-operations analysis and reporting 
 
To accommodate these services EUROCONTROL, uses a complex structure of 10 systems 
(Appendix V). The integration of these systems has the focus on creation of a CTOT. This system 
is in place to use in case of too many aircraft in the air at the same time and place, which can 
lead to unsafe operations. The allocation of a CTOT (Calculated take-off time), is also referred 
to as an ATFM slots. The slot is a time and place during which a take-off takes place. Aircrafts 
are required to be ready at the runway at their calculated CTOT, the allocation of such slots 
allows ATC to efficiently integrate aircraft among other traffic in the airspace. In case of a missed 
slot, the NMOC assigns a new slot. For example, a flight that is delayed in Istanbul because of 
severe weather is expected at the destination airport in London causing the flight to be delayed 
3 hours, even though the weather in turkey itself is good and there is no congestion. This is one 
example of the regulation mechanism applied by EUROCONTROL, to control European air 
traffic. Delays can also be the result of en-route segment regulations, or other capacity limitations. 
In the event of en-route segment factors resulting in delays, airspace segments (sectors) have 
limiting limitations as a result of applied regulations, for example as a result of a special event or 
severe weather leading to regulations to maintain capacity, consequently causing delays 
(EUROCONTROL, 2018). 

3.4 Collaboration in the aviation industry 

If considering the ATM system from high level it is an ordinary system transporting goods or 
passengers via a network of different nodes and systems, with several companies providing 
different services in the chain. This results in a high level of interactions between the different 
stakeholders since they are dependent on the each other for the performance of the system 
(Pateman, Cahoon, & Chen, 2016). Considering figure 10, already 18 different stakeholders in 
the ATM system are identified. For commercial aviation however, ATC providers, Governments, 
Military, airlines, airports and international aviation organizations are among the most important 
(GAO, 2016). 
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Figure 10 stakeholders in aviation (GAO, 2016) 

 
The increasing congestion in airspace results in the need to increase interoperability and 

cooperation between all airspace users. ATM concepts over the world therefore aim to integrate 

and harmonize ATM system and procedures between different stakeholders (ICAO, 2012). In the 

future, collaboration will increase, in order to manage the increase in air traffic demand. ICAO 

established a manual on civil/military collaborative decision making in the ATM system. The aim 

of this concept in to ensure participation, ensuring that responsible parties provide the adequate 

access to airspace for all its users (ICAO, 2012).  

 

States are as airspace owners the primary stakeholders. The state designates ANSPôs to 

manage airspace areas, in essence this means that all airspace is controlled by states, but that 

civil traffic is allowed to operate within the airspace boundaries of a state. Some sections of the 

airspace, however are (temporarily) closed to civil traffic, and appointed as military class 

airspace. In some cases, these airspace sections are assigned for flexible use, for both civil and 

military traffic. ICAO states regulations and models for stakeholders about how to manage flexible 

airspace sections. The aim of Civil/Military collaborations is to ensure the interoperability of 

airspace sections. To do so, communication, navigation and surveillance systems have to able 

Figure 11 Collaboration between Civil Military concept (ICAO, 2011) 
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to communicate between different military and civil ANSPôs, in line with standards assigned by 

the Aviation authority (ICAO, 2011). Cooperation between civil and military should be carried out 

on three levels (figure 11): strategic level, pre-tactical and tactical (in line with the steps of 

ATFCM). With the use of the collaboration concept efficient use of airspace is ensured, since 

airspace sections will not be wasted when military operations are not active (ICAO, 2011). 

Except from benefiting from collaboration Merchant (2011) enhances the danger of collaboration 

in eight factors. Two factors were especially important, which included unclear roles of 

stakeholder in the process. And the second is too much talking, not enough doing. Meaning that 

stakeholders need to follow clear procedures and communicate clearly about operational 

requirements and limitations, ensuring trade-offs within the process are well communicated. 

3.5 Special events impacting airspace performance 

As discussed the increasing congestion in airspace requires all the involved stakeholder to 
optimize procedures, update systems and collaboration in more effective ways (Gelhausen, 
Berster, & Wilken, 2013). Within Europeôs Air Network Service Providers, ATFCM is widely used. 
This concept aims to optimize traffic flows between airspace blocks, in order to increase 
efficiency (Eurocontrol, 2018). Special events in airspace impact the capacity/performance in an 
airspace block. Using the ATFCM concept enables air ANSPôs to ensure smooth transitions of 
air traffic to other sectors, collaborating with the NMOC, with the aim to minimize the impact of 
events on the system capacity of the airspace. According to the ATFCM operations manual, 
special events are categorised as (Eurocontrol, 2017): 

¶ Sport events 

¶ Governmental events 

¶ Military Exercises 

¶ Social events 

¶ ATM upgrades and transitions periods  

These events can significantly affect operations in the airspace. An example of a significant 
sports event affecting airspace capacity is the London Olympics of 2012. During this event, 700 
extra commercial, and 10,000 extra business jet movements had to be accommodated by 
Londonôs surrounding airports (NATS, 2013). This required NATS to maintain maximum capacity 
in Londonôs TMA, while normal flight paths were interrupted by closed airspace segments, 
requiring a change in operating procedures. The magnitude of this event is illustrated by the 
operational solutions, which entitled the training of 400 ATC controllers to operate according to 
temporarily operating procedures during the two weeks of Olympic games (NATS, 2013). The 
Olympics is defined as a significant event impacting airspace capacity, however, on a daily basis, 
smaller events impact the capacity in the airspace. The impact is caused in several ways (NATS, 
2013): 

¶ Extra event-related traffic 

¶ Special flights 

¶ Closed airspace 

3.6 Conclusions 

As the literature describes, the ATM-system is a link of neighbouring systems, which is with the 
forecasted growth in the future in a need to be managed strictly. As special events potentially 
impact the state of the system on a temporarily basis. Air traffic demand is the first part in 
understanding why it is important to manage the capacity. Demand is growing and consequently 
movements in airspace segments are rising. In the current system ageing and increasing 
environmental restrictions, limit the capability of the system to coop with future growth. As a 
result, small incident, including special events impact the system. To react to increasing concerns 
to facility demand, ANSPôs implement measurements to improve performance levels in the 
system. The problem however is that these measurements are centred on predefined airways, 
sectors, procedures and ground based controllers. This current way of working, results for 
airspace segments to reaches saturations levels. Therefore, to manage special events, and 
capacity in general, the management principles must be developed to future states.  
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Capacity itself is dependent on multiple factors including weather, volume and complexity of 
traffic. These factors have been identified in multiple reports as well as by the LVNL, as important 
factors related to capacity in the ATM system. To understand capacity during special events, it 
is important to identify what the relation of these factors is with the term capacity. The term 
capacity itself, is described as the throughput of an entity in a specific time frame. With ATM-
system capacity not being fixed. But being dependent on the capacity in the different links of the 
ATM-system. 
 
The performance indicators, indicating the performance of ATM system are related to flexibility, 
capacity, the environment and participation. Important specific indicators related to these factors 
are generated delay minutes, en-route performance, and cost efficiency. Disturbances in the 
system means impact for the different stakeholders, with biggest impact for airlines. Because, 
generated delays mean that airlines have to compensate passengers, and have increasing cost 
for their operation. 
 
To prevent performance impact, mitigation strategies are in place through ATFM and the 
EUROCONTROL network manager. However, in the ideal situation mitigation strategies for 
performance disruptions are prevented in an early stage through adequate planning and 
coordination of traffic flows in airspace. This is made difficult as a result of the involvement of 
different stakeholders with different interests in airspace. ICAO has a concept for civil military 
cooperation to cooperate on high level in the strategic planning phase. This system needs to be 
implemented between other stakeholders as well, to ensure planning capacity is understand well. 
 

 
 
 
 
 

4 Operational analysis of historical special events 
Managing events in operations and at planning level is important to understand and to evaluate 
historical events. This chapter discusses the analyses of interviews with air traffic controllers and 
performance experts, continuing to an evaluation of historical events and assessing the events 
at high level, using the input from the interview. 

4.1 Interviews from operational perspective 

Documentations within the LVNL is used to identify events from previous years, and how the 
events where managed in operations. Using the documentation, parallels and similarities 
between different events are identified. Taking the results from this part of the analyses a step 
further, interviews where performed with theoretical and operational experts within the LVNL. 
This part aims to provide a better understanding in the operational requirements and problems 
in managing special events, and what is important to provide an adequate planning and impact 
assessment, in the strategic planning phase and the tactical phase of air traffic management.  
 
People interviewed where 

¶ Anonymous 1:  

¶ Anonymous 3:  

¶ Anonymous 4:  

¶ Anonymous 5:  

4.1.1 Interview analysis: How are special events managed and prepared for 

 
How are special events currently prepared and assessed in the (strategic) planning 
period? 
 
As capacity in airspace is becoming more scares and congestion increases, it is important to 
manage remaining capacity and traffic flows in efficient ways. In order to reduce the impact for 
stakeholders, and on the operation of the LVNL, noted anonymous 3. To present an example 
imagine the Olympic games of 2012 in London. Anonymous 4 mentioned this example to 



 

KDC/2018 Page 30 of 149 

describe a situation in which the operational procedures are severely impacted by a special 
event. For the two-week duration of the Olympic Games. During the event in London, NATS (the 
ANSP in charge of British airspace) redesigned British airspace. This resulted in other 
agreements with its adjacent centres (neighbouring ANSPs) for the hand-over conditions of air 
traffic flows, during the two week period. This severely Impact the way of working at the LVNL. 
Events like this among others, are important to manage appropriately to control operations at 
strategic and tactical level. One aspect, is the ability at all stakeholders to identify the operational 
requirements of a special event. An event of this magnitude is managed months to years prior, 
in order to ensure that capacity and safe operations are maintained (anonymous 4). This 
interviewee later stated that the Olympic games, as well as the Nuclear Summit in The Hague of 
2014 are extremely big event only occurring every (couple of) decade(s). Smaller events occur 
more frequently (anonymous 4). 

 
Anonymous 1 explained that from strategic (planning) perspective operational plans can work, 
but, that during operations other factors (external and internal) can change the operational 
decision making process. The gap between operational understanding and theoretical 
understanding (the ability to prepare for events) requires consultation in the strategic planning 
process, with the operational experts. However, this is sometimes difficult to achieve since there 
is a shortage of operational experts. 
 
Anonymous 5 is currently working with the special event request process. The current process 
starts at the operational helpdesk department (OHD). Which receives a request for an event 
affecting airspace (e.g. balloons, special flights, military training, etc.), and determines if the event 
needs to be evaluated more thoroughly by operational experts (OEôs), in this case the request 
for the special event is passed on to the operational support department (OSD). At the OSD 
department, the operational requirement of the event are determined in close communication 
with the special event requester and operational and performance experts. Event requesters are 
sometimes unaware of their operational requirements regarding the aviation related aspects 
during a special event. The involvement of different stakeholders and role of different 
stakeholders influence the operational and communication outcome in the strategic phase. 
 
Anonymous 4 and 1, explained that in order to assess and plan the impact of an event it is 
important to have clear, in an early stage of the special event process, what is going to happen 
and what the nominal traffic forecast is. Using this information over the period of several weeks 
the performance expert can indicate an expected impact in the form of a total amount of delay 
minutes. According to anonymous 4, during the assessment of the impact of an event. It is 
important to understand different factors of the event including the airspace segments affected, 
the stakeholders involved, and the operational requirements of the event initiator. 
 
According to anonymous 4 the predicted amount of delay minutes is passed on to the Dutch 
government (ministry of Infrastructure & Water management), which eventually assesses a go 
or no-go for the event, as airspace owner. For decisions about regulations or juridical aspects 
IL&T is involved from the governmentôs perspective. What often happens according to 
anonymous 3, however on strategic or even pre-tactical level, is that the operational requirements 
of an event change (in a late stage of the process), changing the impact of an event. As a result, 
the assessed impact done during the process is invalid.  

   
What is operationally important to understand in managing different types of special 
events? 
 
In the preparation process and on tactical level it is important to define the term capacity and 
complexity in terms of traffic interaction, traffic volumes, the affected airspace segment, air traffic 
controller workload, and the ability of the system to coop with congestion and have left over 
resilience (anonymous 1). Currently the impact assessment is done based on a nominal traffic 
forecast (Anonymous 1). According to anonymous 1, 2, 4 however, the assessment outcome is 
still influenced by uncontrollable factors on tactical level including; other scheduled traffic, 
weather, seasonality, impact (congestion) in other parts of the ATM system, and pilot behaviour. 
These factors are related to capacity factors volume, complexity and the way of working of ATC 
controllers. Anonymous 1 mentioned that to optimize an operational plan on strategic level the 
way of thinking needs to be in line with the operational way of thinking and procedures. 
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Anonymous 1 explained that events impact ATC operations in different ways. Important in this 
process is to provide ATC controllers with enough background information and training to coop 
with special events, without providing an overload of information. This means that regulations 
and procedures in place must provide enough background and training to controllers and 
supervisors that during an event the understanding of what is happening is enough information, 
to ensure that their training enables them to provide safe and efficient ATC services. 

 
In operations different events can influence the capacity in different ways (anonymous 4 and 1). 
Anonymous 1 explained that on tactical level different events influence volume or complexity in 
sectors in different ways. The planned solution to coop with this is sometimes unclear. Priority 
rules for traffic are not yet stated. It is unclear if regional, transit or in- or outbound Schiphol traffic 
has priority over special events. The thing which is clear is that the LVNL has the role in the 
European ATM system to service transit traffic as efficient as possible to minimize the impact of 
the LVNL ATM operation on other parts of the ATM system. The decision in the planning process 
is the task of the Dutch government, however the impact assessment is performed by the LVNL, 
and the task to state the capabilities of servicing traffic in the Amsterdam FIR as well. 
 
Taking into account events from the past, it is important to evaluate what is happening, where it 
is happening, what airspace is affected, what is the mitigation strategy, and how does it affect 
the capacity (anonymous 1). Anonymous 1 provided different scenarios for special event. During 
the first, as a result of for example a sport event, extra traffic temporarily increases the amount 
of movements. In The Netherlands this happened in 2017, with the Europa League final in 
Stockholm extra flights where operated between Stockholm and Amsterdam and vice versa. The 
increase in movements can affect the capacity at airports and in the airspace. However, the 
interesting aspect about this example is that in those situations the extra flights are often operated 
by charter airlines. As a result, the operational schedule of the flights are unpredictable, leaving 
uncertainties about how long and when the flights affect the ATM system. 
 
 
Another example is Sail 2015, during which low VFR flights were performed close to the Schiphol 
CTR, which can influence the capacity in the TMA of the airport, and the approach to and from 
runways, impacting the use of the runway system. The last example anonymous 1 provided was 
an event with relay flights or other special traffic, which remains in an airspace section over a 
longer period of time. This results in controllers to separate normal traffic from the special event 
flight(s), potentially affecting complexity and capacity in the airspace sections. In combination 
with the uncontrollable factors supervisor could trigger regulations in order to ensure safety in 
airspace sections is maintained. Another example are para events, illustrating Teuge. For a 
special event para centres often request multiple time block a day for a higher jumping altitude, 
affecting other traffic. The more time blocks they request the more the controllers are restricted 
in the service level the controller can provide (anonymous 1 and 2). 

 
What is the experience with the operational solutions of historical events evaluating 
them? 
Anonymous 1 indicates that on pre-tactical/strategic level operations must be provided with 
adequate information about special events in order to understand what is going to happen. The 
plans provided must be sufficient enough to coop with unexpected circumstances. However, an 
overload of information must be prevented, the operational solution have to be agreed on 
between the different stakeholder that on operational level the air traffic controllers are able 
perform ATM services according to their knowledge and experience. 
 
Anonymous 1 and 2, mentioned that on strategic level the way of thinking needs to be in line with 
operational way of thinking and procedures in order to minimize the impact on tactical level and 
prepare in the most efficient way. Important to understand is why choices are made on tactical 
level during an event. For example, that during an event a supervisor denies special traffic since 
the workload prediction model indicates an overload for the controllers in the coming hour. During 
para events this is often agreed on, for example the para events do not request higher altitudes 
for a long time frame, but for multiple blocks throughout the day. The supervisor on service can 
deny a flight taking into account operating conditions on the day of operations. 
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To better understand bottlenecks on operational level it is important to evaluate historical special 
events. Where these bottlenecks a result of tactical decision making, or to the planning                                                                                                                                                                                                                                                                                                                                                                                                             
strategic process. As this is important to understand it has to be related to the fact about how in 
different operational situation the volume, complexity and the capacity changes. Improvement 
areas are to increase the involvement of experts in the process, or to put in better rules related 
to prioritizing traffic and why decisions are made. In essence this means that transparency must 
be increased in why decisions are made on tactical or strategical level (anonymous 1 and 4). 
Last, anonymous 1 enhanced that coming closure to the day of operations the ability to provide 
changes in operational planning decrease. 

4.1.2 Conclusion interview operations 

Results from the interviews identified a gap between planning an event and managing it on 
tactical level. This has different reasons; the first reason is a gap of knowledge between planning 
and operating air traffic control services. In essences this means that on the day of operations 
controllerôs base decisions on their experience and training. However, the experts providing the 
operational plans often have understanding of air traffic control service, but no experience. 
Consultation with operational experts occurs, but only to a certain extent. The second reason 
why operational the outcome and operation planning differ is because of external factors 
including other scheduled traffic, weather, airline and pilot mitigation strategies, seasonality, and 
impact (congestion) in other parts of the ATM system. 
 

4.2 What happened in operations during historical special events 

Using company documentation different special events occurring over the last three years were 
identified. As described in section 2.1.1, first the events are analysed based on the following six 
factors: 
 

1. What happened during the event 
2. Time of day and date of the event 
3. Impact on airspace or airport 
4. Involved stakeholders 
5. Operational agreements/solutions 
6. Affected airspace segment 

 
Analysing each event using these criteria, helped to identify the operational outcome of the event.  
And which agreements are made between stakeholders to manage the event. The second part 
of the analyses is to provide an assessment of each event from the operational perspective. This 
qualitative assessment is based on the interview answers described in section 4.1. The 
assessment of each event is based on three categories: Volume impact, Complexity impact, and 
Stakeholder impact. The explanation of why each category gets a certain score is aimed at 
providing what is managed at strategical level or tactical level. Appendix VI, includes the full 
analyses for each the identified events (table 5). The impact assessment levels are explained in 
table 6. 

 
 

Event Year 

World Ports Classics 2015 Tour 2015  
2015 

Binckbank Tour 2017 

Marathon of Amsterdam 2015  
2016  
2017 

Marathon of Rotterdam 2015  
2016  
2017 
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Champions Match Eredivisie 
2016 

2016 

Para Jumping Oud-Gatel 2016 

World Harbour Days Rotterdam 2015 

 
2016  
2017 

Veterans Day The Hague 2015  
2016 

Sail 2015 

Tour 2015 

Giro 2016 

Europa League final 2017 

Teugen 20 2015 

Teugen Record Canopy 
Formation 

2016 

World cup Para Jumping Teuge 2016 

 
Table 5 identified historical special events 

 
 
 
 
 
 
 
 
 
 
 

Severity Symbol Explanation 

+ 

Impact of the event is minimalised, adequate agreements 
about operational outcome have been made on strategic level 
mitigating the effect of special events on tactical level. 

0 

Impact of the event on stakeholders, volume or complexity is 
minimal, negligible or not influenced by uncontrollable factors. 
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- 

Operational outcome or plannability of the special event is 
sensitive to external factors, potentially 
influencing/obstructing an efficient operational outcome. 
Difficult to manage the event  at tactical level or coordinate the 
strategic planning process, since multiple stakeholders are 
involved. Complexity and volume can be impacted as a result 
of uncontrollable factors. 

 
Table 6 special event impact assessment score 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To illustrate how the historical special events are assessed Frisian Flag and the Tour de France 
2015 are used as examples. As explained first the operational outcome and agreements are 
assessed providing an illustration of what happened during the events. For Frisian Flag this 
meant the following analyses. 
 
Frisian Flag 2015-2017 
  

 What 13th to 24th of April 11th to 22nd of April 27th of March to 7th 
of April 

Year 2015 2016 2017 

Date 13th to 24th of April 11th to 22nd of April 27th of March to 7th 
of April 

Impact on airport or 
airspace? 

Airspace Airspace Airspace 

Time of Day (LT) - - - 

Operational outcome *Activation of Military 
Airspace during 
international exercise 

*Activation of Military 
Airspace during 
international exercise 

*Activation of 
Military Airspace 
during international 
exercise 
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Where? North part of The 
Netherlands 

North part of The 
Netherlands 

North part of The 
Netherlands 

Affected 
airspace/airport 

*TRA10 *TRA10 *TRA10 

Involved stakeholders LVNL, CSLK LVNL, CSLK LVNL, CSLK 

Agreements ACC requires to 
maintain 2.5NM 
boundary from 
activated areas, FIC 
map shows activated 
area. Agreement with 
MUAC adjacent 
Centre transfer flights 
in sector 1 to upper 
area at least 2.5NM 
south from Delta area. 
AOCS NM ATC 
informs ACC 
supervisor about 
activated areas. 
 

ACC requires to 
maintain 2.5NM 
boundary from 
activated areas, FIC 
map shows activated 
area. Agreement with 
MUAC adjacent 
Centre transfer flights 
in sector 1 to upper 
area at least 2.5NM 
south from Delta area. 
AOCS NM ATC 
informs ACC 
supervisor about 
activated areas. 
 

ACC requires to 
maintain 2.5NM 
boundary from 
activated areas, 
FIC map shows 
activated area. 
Agreement with 
MUAC adjacent 
Centre transfer 
flights in sector 1 to 
upper area at least 
2.5NM south from 
Delta area. AOCS 
NM ATC informs 
ACC supervisor 
about activated 
areas. 
 

ATC sections ACC and CSLK AOCS 
ATC 

ACC and CSLK AOCS 
ATC 

ACC and CSLK 
AOCS ATC 

Table 7 Frisian Flag (LVNL, 2017), (LVNL, 2016), (LVNL, 2015) 

 
 
Table 7 indicates the operational outcome of and agreements of the Frisian Flag military exercise. 
The event occurs yearly in the beginning of spring. What happens is that in the north of The 
Netherlands the military airspace segment is activated for an international exercise, meaning a 
closure of sector 1. This means that airways which sometimes are used by civil traffic cannot be 
used. Stakeholders, know this can happen since it is military airspace. However, extra pre-
cautions to maintain safe operations are taken in the form of an extra boundary area between 
civil airspace and the activated military airspace, to maintain safe separation values.  Besides, 
coordination between the LVNL and CSLK, it is needed to ensure both ANSP providers 
understand what is happening during the event. Table 8 and appendix VIII illustrate which 
airspace segments are impacted and which altitudes. 
 
 
 
 
 
Frisian Flag 2015-2017 ï Affected Flight levels 

 
Table 8 Frisian Flag Affected flight levels (LVNL, 2017) 
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To find the cohesion between special events and the requirements from an operational ATC 
perspective. The answers provided in the interview with operational ACC experts (section 4.1), 
are combined with the identified special event operational outcome. The severity score explained 
in table 6, represents the basis on which Frisian Flag and the other events are assessed on 
Complexity, Volume and Stakeholder level. For the Frisian Flag exercise this resulted in the 
assessment explained in table 9.  
 
Explanation: (Correlation and severity score explanation based on interview answers) 
 
Involved stakeholders: 0 
As explained in the severity score table 9 the score for the stakeholder factor of Frisian Flag 
means that Impact of the event on stakeholders, volume or complexity is minimal, negligible or 
not influenced by uncontrollable factors. Elaborating on this in relation of the event it means that 
the event occurs yearly. The same scenario has been implemented as a result of continues 
communication between stakeholders, optimizing operational solution, and minimizing difficulty 
of managing and coordinating the event on strategical and tactical level. 
 
Complexity: + 
Table 9 Indicates the severity score for the complexity factor. The assessment score for the 
complexity factor means that the impact of the event is minimalised, or that adequate agreements 
about operational outcome have been made on strategic level mitigating the effect of special 
events on tactical level. Relating this to the events, stakeholder are aware if the purpose of 
military airspace. However, traffic complexity (interaction between types of traffic, separation 
requirements etc.) are not influenced by the event. Only point of attention is good agreements in 
sector 1 for boundary separation requirements to avoid incidents an extra 2.5NM extra separation 
is advised, and agreed on between the stakeholders. This measurement mildly impacts the 
design at the boundary of civil sector 1, and the TRA10 military segment. 
 
Volume: + 
Table 8 also indicates the assessment score for the volume factor in relation with the Frisian Flag 
exercise. The assessment score provided for the volume factor is the same as for the complexity 
factor. Elaborating on the score provided, the volume factor is not impacted to severely, since no 
extra traffic of limitation of civil airspace sectors are implemented. 

 
 
 
 
 
 
 
 
 
 
 

Severity score: 

What 13th to 24th of 
April 

11th to 22nd of 
April 

27th of March to 7th of 
April 

Involved 
stakeholders 

0 0 0 

Complexity + + + 

Volume + + + 

Explanation Since area 
affected is 

normally military 
airspace, only 

agreed airways 
through the 
TRA10 are 
affected. 

Communication 

Since area 
affected is 

normally military 
airspace, only 

agreed airways 
through the 
TRA10 are 
affected. 

Communication 

Since area affected is 
normally military airspace, 

only agreed airways 
through the TRA10 are 

affected. Communication 
between CSLK and LVNL 
stakeholder is experienced 

as good. Impact of the 
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between CSLK 
and LVNL 

stakeholder is 
experienced as 
good. Impact of 

the event on 
normal 

operations is 
minimal. 

 

between CSLK 
and LVNL 

stakeholder is 
experienced as 
good. Impact of 

the event on 
normal operations 

is minimal. 
 

event on normal operations 
is minimal. 

 

Table 9 Frisian Flag assessment table 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tour de France 2015-2017  

 

 What 2015  

Date 4th of July 5th of July 

Impact on airport or 
airspace? 

Airspace  Airspace 

Time of Day (LT) 1330-1815 
1200-1815 

1045-1615 
1240-1815 

Operational outcome Relay flight and 
Heli's 
 

Heli's and relay 
flights 
 

Where? Utrecht Utrecht 
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Affected 
airspace/airport 

Sector 3 Sector 3 

Involved 
stakeholders 

LVNL LVNL 

Agreements Relayflight at 
FL240 serviced 
by ACC sector 3, 
MUAC relay 
flight at FL280 
helis 500-2500ft. 
From 1300-1815 
Para jumping the 
Rhoon not 
allowed 
 

APP 1045-1615 
FL130 up to 
CTR Rotterdam 
after FL050. from 
1240-1815 
FL240 and 
FL140 after 
Rotterdam CTR 
FL240 and FL90, 
serviced by 
ACC. MUAC 
handles relay 
flight FL280. 
Para jumping the 
Rhoon between 
1120-1815 not 
allowed above 
FL050. Capacity 
in Sector 3 is 
monitored 
regulated in case 
needed. 
 

ATC sections ACC and TWR-
APP 

ACC and TWR-
APP 

Table 10 Tour de France 2015 (LVNL, 2015), (LVNL, 2015), (LVNL, 2015), (LVNL, 2015) 

 
Analysing table 10 the operational outcome of the Tour de France is identified. The event meant 
the start of the Tour 2015, on the 4th of July the sport event started with a time trial in Utrecht. 
The second day of the event was a stage from Utrecht to Neeltje-Jans. The stage was set over 
an approximate distance of 200km passing multiple critical airspace areas. During both events 
relay-flights and helicopters affected airspace segments. Sector 3, had during both daysô relay-
flights circling during the time frame of the event. Different companies operate the relay-flights at 
different flight levels. MUAC and the LVNL are both involved. As well as ACC and TWR-APP air 
traffic control sections. Figure 13, 14, and 15, indicate the location and airspace sections of the 
events during both days. 
 

 
 
 
 
 
 
 
 
 

4th of July -ï Chart of Affected airspace 
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Figure 12 Tour de France 4th of July affected airspace segments 1 (LVNL, 2015) 

 

 
Figure 13 Tour de France 4th of July affected airspace segments 2 (LVNL, 2015) 

 
 
5th of July -ï Chart of Affected airspace 
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Figure 14 Tour de France 5th of July affected airspace segments 1 (LVNL, 2015) 

 
To find the cohesion between special events and the requirements from an operational ATC 
perspective. The answers provided in the interview with operational ACC experts (section 4.1), 
are combined with the identified special event operational outcome. The severity score explained 
in table 6, represents the basis on which the Tour de France and the other events are assessed 
on Complexity, Volume and Stakeholder level. For the Tour de France this resulted in the 
assessment explained in table 11.  
 
Explanation: (Correlation and severity score explanation based on interview answers) 
 
Involved stakeholders: - 
The meaning of the provided assessment score for the stakeholder factor means that Operational 
outcome or plannability of the special event is sensitive to external factors, potentially 
influencing/obstructing an efficient operational outcome. Difficult to manage the event at tactical 
level or coordinate the strategic planning process, since multiple stakeholders are involved. 
Complexity and volume are impacted, as a result of uncontrollable factors. Relating this 
assessment score it means that during the event multiple stakeholders are involved, as a result 
making operational agreement about coordination, communication and the operational outcome 
is needed. Important to notice is that the involvement of different stakeholders ensures that the 
outcome of the strategical and tactical level is sensitive for external factors. 
 
Complexity: - 
The outcome of the complexity score is the same as for the stakeholder assessment. Elaborating 
the outcome in relation with the complexity score. The event primarily affects sector 3, this is a 
busy sector. Coordination and communication about the operational outcome is important. Since, 
sector services critical traffic flows. During the time frame of the event complexity in terms of 
traffic mix and vertical mix is impacted. Potentially affecting the sector performance. 
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Volume: - 
The last factor assessed is volume. The score provided indicates the same impact as for 
complexity and involved stakeholders. Elaborating on this, during the tour on the day of 
operations three relay flights circled, within the time frame of the event in sector 3. Basically 
meaning, that capacity of the sector is reduced in the time frame. As a result, during peak hours 
the volume in the sector is potentially affected. Important to manage the volume is to monitor the 
sector capacity. On tactical and strategic level sufficient plans need to be provided in case of too 
much volume of traffic coming into the sector. 

   
Severity score: 

What 2015 

Involved stakeholders -  

Complexity -  

Volume -  

Explanation Multiple ANSPôs 
involved. Thereby 

event impacting sector 
3 which is busy. 

Careful management 
of capacity and 

tactical operations 
therefore important. 

Table 11 Tour de France 2015 Assessment table 

  

4.3 Research findings and results 

The result from the historical special event analyses indicate results on different levels. First of 
all, the operational outcome in terms of what happens during a special event obtained. 
Additionally, different events occur yearly or periodically. As a result, the process of the event on 
tactical and on strategic level is assessed, using the interview answers and the assessment score 
provided to the event. This evaluation focusses upon the requirements from the operational 
perspective of ATC. In the literature review it was discussed that EUROCONTROL identifies 
special events as (Eurocontrol, 2017). 
 

¶ Sport events 

¶ Governmental events 

¶ Military Exercises 

¶ Social events 

¶ ATM upgrades and transitions period 

The special events used in the analyses primarily included sport events and social events. Also 
identified in literature review NATS discussed why a special event has effect on airspace 
segments, since special events mean extra traffic, special traffic or closed airspace segments, 
meaning, deviations from normal operations (NATS, 2013). The results of the historical event 
analyses indicate the same conclusions. As a result, the findings of the first sub question are 
separated in the identified operational outcomes and its effect on capacity (4.3.1), and managing 
and preparing for special events from an operational ATC perspective (4.3.2). 

4.3.1 Identified operational outcomes of historical events 

The first operational outcome of an event is special traffic in airspace segments. An example of 
this are relay flights providing live television signals during sport events (Tour de France, Giro 
DôItalia, or the Marathon of Amsterdam). In figure 16, a fictive box is representing an airspace 
segment in The Netherlands with a total capacity of 30 balls (aircraft) per hour. During the special 
event two special balls (e.g. relay flights), remain in the box over a longer time span than normal 
traffic (yellow balls). Consequently, the question is what happens with the normal balls. Is there 
enough space (capacity) in other airspace segments during the time span of the event, or will the 
flights be severely impacted during the time span of the event.  
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Figure 15 special flights during special events illustration 

 
During the second type of event a section of airspace is closed (figure 17). Restricting all or 
particular traffic from entering a specific airspace segment. Illustrating this event imagine another 
box with space for 30 balls. In this example a small cylinder box is put into the box resembling 
an closed airspace segment. As a result, the space in the box for ónormalô traffic balls is affected. 
Consequently, in case of operating during maximum capacity, mitigation strategies in the 
operational outcome have to accommodate the normal traffic, or it is impacted. Reasons for 
closed airspace segment are safety zones above a governmental event, or activation of an closed 
area in which special event traffic is operating. For example, in appendix VI, Sail 2015 is an 
example in which special zones have implemented. These zones are prohibited for normal traffic, 
but have been implemented to accommodate advertisement and photo flights for the event. The 
problem was that the area is surrounding approaches for runways at Amsterdam Schiphol 
Airport. 
 

 
Figure 16 closed airspace during special events illustration 

 
The last identified event, illustrates a situation in which extra traffic occurs during a temporarily 
time span. An example is the Olympic games of 2012 in London, which increases demand for 
flights to the area. Figure 18, the airspace in these areas has to accommodate next to the normal 
traffic the extra event related traffic. Again the box illustrates the affected airspace segment. With 
the available space in the box for 30 balls, now it has to accommodate extra balls as well. This 
results in problems during periods of peak hours. The analyses in appendix VI, indicates this 
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situation for the Europa League final of 2017, where temporarily extra flights were operating 
between The Netherlands and Stockholm. 
 

 
Figure 17 extra demand illustration during special events 

 
 
Concluding the operational requirements of events. It is clear that event have different operational 
outcomes. Consequently, different events, need different mitigation strategies, to be prepared for 
the day of operations. To elaborate more on this the findings and assessment of the events from 
the operational ATC perspective is next to be illustrated. 

4.3.2 Preparation and managing event in planning phase and on the day of 
operations 

Interviews with operational experts and performance experts are used to identify the needs to 
manage events in the strategic and coordinate on tactical level. Concluded was that there is a 
difference in how events impact operations. Different events need different solutions to manage 
them on operational level. However, operational experts (controllers) indicated that the 
operational plan, and actual outcome of an event differ. This has multiple reasons, the first reason 
is a gap of knowledge between planning and operating air traffic control services. In essences 
this means that on the day of operations controllers base decisions on their experience and 
training. However, the experts providing the operational plans often have understanding of air 
traffic control service, but no experience. Consultation with operational experts occurs, but to an 
certain extent. The second reason why operational outcome and the plan differ is because of 
external factors including other scheduled traffic, weather, seasonality, impact (congestion) in 
other parts of the ATM system, and pilot behaviour. 
 
Part of the planning process is to assess the impact of special events on normal operations. 
However, providing an adequate impact assessment is difficult, as a result of the factors 
discussed above. Additionally, airspace users when expecting and understanding situations or 
periods of reduced performance in the ATM system, apply mitigation strategies, influencing a 
different outcome of actual operations compared to predicted impact. At the moment the impact 
is often translated into an total amount of delay minutes. However, as a result of the factors 
discussed above the impact assessment in the planning period and the actual impact on the day 
of operations often differ. For the impact assessment it is important to determine the definition of 
capacity and traffic volume in the ATM system to understand what the effect of special events 
really mean, rather than just translate them into a total amount of delay minutes. 
 
All of the factors influencing the operational outcome have to be mitigation to best solutions 
possible. However, controllers must not be overloaded with information. On the day of operations, 
in the ideal world the controller understands what is happening during the special event, but that 
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the training and experience of the controller ensures efficient and safe ATC services on the day 
of operation. 
 
Last the results from the analyses and the evaluation of historical events conclude. That special 
events have different operational effects and outcomes influenced by external factors, the type 
of event, the location, and the time frame of when it is happening. Evaluating the events, it is 
concluded that during special event the involvement of stakeholders or different ATC sections, 
requires the need for all involved stakeholders to understand what is happening on the day of 
operations. To ensure that on strategic level communication channels and roles of the different 
stakeholders are made clear for tactical level. Furthermore, volume and complexity on the day 
of operation might be affected, monitoring and coordinating traffic flows and capacity during the 
day of operations are therefore important. To ensure this is done efficiently an adequate impact 
assessment is needed on strategic level. 
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5 Impact of special events on airspace capacity and performance 
All airspace users want to minimize the impact of special events on airspace performance and 
capacity. The main performance indicator of airspace disruptions to airspace stakeholders is the 
amount delay minutes generated. However other factors can influence the ATM system 
performance or capacity. During special event two important factors influencing the capacity are 
related to volume and complexity indicators. To understand the full impact of special events more 
insight in these performance indicators, provides insight in the ATC circumstances during the 
special event. This section describes for two identified smaller events and three larger events the 
performance and capacity impact on the affected airspace segments for volume and complexity. 
 
For each event a reference period as described in section 2.3, is used as comparable data. As 
input data EUROCONTROL DDR2 data and LVNL LYNX data is used. For air traffic volume in 
the different sectors LYNX data provides the sample size for same day, throughout the season 
the event occurs. To analyse the initial and actual throughput (volume) per time frame for the 
affected sector DDR2 data is used. Last the complexity analyser in EUROCONTROLôs NEST 
tool, calculated the complexity indicators for the affected airspace segments. Consequently, the 
data for each event is analysed using the reference time period. 

5.1 Small events: 

Small and larger events occur in Dutch airspace. During both events different stakeholders are 
involved.  Para events are regular occurring special events. As a result, small events are 
analysed as a separate category. In this section the complexity and volume during two para 
events at Teuge (2015 and 1016) are analysed. 

5.1.1 Teuge 2015 

In 2015 from the 7th to the 12th of September Teuge requested a higher altitude during a special 
para event. This situation might affect the performance of sector 2 during the time frames on 
which a higher altitude is allowed. From Monday to Saturday multiple time blocks a day were 
designated to allow to climb to a higher altitude. From the 7th until the 11th of September two time 
blocks a day were assigned to climb to a higher flight level. For the first time block the para centre 
was allowed to climb to FL110, with a sector monitoring value of 37 aircraft per hour. For the later 
time block aircraft were allowed to climb up to FL140, with a monitoring value of 36 aircraft per 
hour. On the last day of the event, one time block was assigned with a monitoring value of 38 
aircraft per hour. In appendix VII the full analysis of all the affected days is represented. In this 
section Tuesday the 8th of September 2015 is highlighted for the effect of the event on the volume 
and complexity in sector 2. The complexity indicators have analysed using the indicators 
represented over a period of 24 hours. The affected time block on this day, on which the para 
centre was allowed to climb to a higher altitude were. 
 

¶ 0600-1000 UTC climbing to FL110 

¶ 1400-18:40 UTC climbing to FL140 
 
Volume: Tuesday the 8th of September 2015 sector 2 
 
To identify the impact on volume first the initial vs. the actual throughput is obtained. In Graph 2, 
the realisation for sector 2 is represented. Analysing the result, the actual traffic in the sector is 
not significantly different from the initially scheduled traffic. In the evening around 1730-1800 
UTC the actual realisation differs significantly from the initial scheduled traffic. However, it is hard 
to justify if the differentiation of actual and initial traffic, is a result of the special event. When 
analysing the realised hourly throughput for every Tuesday in the 2015 summer season, the 
hourly entries remain within the minimum and maximum boundary of hourly aircraft entries (graph 
3). However, from 1400 to 1840 UTC the para centre is allowed to climb up to FL140 around 
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1500 UTC and between 1800-1900 UTC the number of entries in the sector reaches close to the 
maximum realised throughput per hour in the summer season of 2015. 

 

 
Graph 2 Tuesday 8th of September Teuge 2015 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) 

 

 

 
Graph 3 Tuesday min/max Teuge 2015 Summer season 2015 Source: (Lynx LVNL, 2018) 

 
 
Complexity: Tuesday the 8th of September 2015 sector 2 
 
Different factors are related to the capacity in airspace segments. For Tuesday the 8th of 
September, four days are compared to analyse differences in complexity performance during the 
special event. During the analysed Tuesdays in table 12, it shows that different KPIôs divided 
into: complexity indicators, Vertical Mix and Traffic Mix provide insight in the complexity of the 
affected airspace segment. However, the realisation during the event does not deviate from 
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normal operations, comparing it with the other Tuesdays. Traffic Mix and vertical Mix remain 
approximately the same. The largest deviation is noticed for the Average Nb level changes per 
1000ft, which is the lowest on the 8th of September. 
 
    

Complexity 
indicators 

25th of 
August 

1st of 
September 

8th of 
September  

15th of 
September 

Avg Crossing 
distance 

37,2 34,2 33,8 34,7 

Avg Crossing Time 6,4 5,8 5,7 6,3 

Avg Nb level 
Changes (1000ft) 

9,6 9 8,6 8,7 

Avg Hourly entries 22 21 22 23 

Entrie number 538 507 516 543      

Vertical Mix 
    

Cruising 3% 4% 3% 3% 

Descending 49% 50% 50% 49% 

Climbing 48% 46% 47% 48%      

Traffic Mix 
    

Heavy 14% 14% 13% 13% 

Medium 84% 84% 83% 85% 

Light 2% 2% 4% 2% 

 
Table 12 Complexity performance KPIôs Teuge 8th of September 2015 source: (DDR2 Eurocontrol, 2018) 

 
Overall conclusion Teuge Para Jump event 2015 
Comparing all the results for analysing the complexity and volume indicators. No significant 
impact are identified, comparing the day of the events to similar days of the week with the used 
reference time periods. Overall this indicates the para event does not have a significant impact 
on the volume or the complexity in sector 2, during the time frames in which the para centre 
requested permission to fly to higher altitudes. In the literature review different factors were 
identified which impact capacity in airspace systems. The impact of complexity related factors of 
airspace segments, the interaction between different types of traffic and their influence on system 
capacity is still widely unknown. And related to the workload and service quality provided by 
ANSPôs (EUROCONTROL, 2011). Coming back to the impact on volume, the only significant 
result from the analyses include, that over the course of the summer season during multiple 
occasions the maximum throughput in a specific hour was reached during a requested time 
frame. As maximum air traffic control workload levels are often reached during peak hours. 
Reaching the maximum during a time frame in which para events are allowed to climb to higher 
altitudes, it is important to maintain good coordination at tactical level to manage the impact, and 
to make the adequate operational solutions and agreements with the involved stakeholders at 
strategic level. 

5.1.2 Teuge 2016 

In 2016 from the 31st of August to the 4th of September Teuge requested permission to climb to 
a higher altitude during a special para event. This situation might affect the performance of sector 
2 during the time frames on which the higher altitudes are requested. From Wednesday to 
Sunday multiple time blocks a day were designated to allow to climb to a higher altitude. On the 
31st of August and the 1st of September Teuge requested to climb to FL150. From 2nd of 
September to the 4th of September, the para centre requested to climb to FL180. First the results 
and analyses of the 31st of August are showed with the overall conclusions of the events, 
providing the more extensive analyses of the other days in appendix VII. 
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At the 31st of August three time frames were requested to climb to a higher altitude. The analyses 
provided indicated the impact on sector 2, on the capacity related factors volume and complexity. 
During the activation of the event the monitoring value is 31 when the para centre is allowed to 
climb to FL150, and 33 aircraft per/hour, when allowed to climb to FL180. For this event the 
complexity indicators are displayed separate for each requested time frame. 

 

¶ 1120-1220 UTC climbing to FL150 

¶ 1400-1500 UTC climbing to FL150 

¶ 1700-1800 UTC climbing to FL150 
 
Volume: Wednesday 31st of August 2016 sector 2 
 
During the first day of the para jump event the realised throughput per hour is indicated in graph 
4 and 5. For the initial vs. actual realisation the impact of the para jump event is minimal on the 
throughput in sector 2, since the initial and actual scheduled traffic is not significantly different 
(graph 4). The second volume comparison in graph 5, indicated that for the comparison of every 
Wednesday in the summer season of 2016, the throughput is reaching the maximum line during 
the second requested 1120-1220 UTC time frame, around 1200 UTC. 
 
 

 
Graph 4 Wednesday 31st of August Teuge 2016 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) 
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Graph 5 Tuesday min/max Teuge 2016 Summer season 2016 Source: (Lynx LVNL, 2018) 

 
Complexity: Wednesday 31st of August 2016 sector 2 
 
For Wednesday 31st of August. The result are shown in table 13, 14 and 15. Analysing the results 
for the complexity indicators for all three affected time frames the entry numbers remain relatively 
stable, with no significant deviations. The same applies for the traffic mix, stating the different 
percentages of types of aircraft going through the airspace segments. The vertical mix however 
changes significantly for every time frame comparing them individually to their reference periods. 
However, justifying this is a result of the event is hard. 

 
1120-1220 UTC time frame 

Complexity 
indicators 

24th of 
August 

31st of 
August 

7th of 
September 

14th of 
September 

Avg Crossing 
distance 

38,7 37,9 39,4 36,1 

Avg Crossing 
Time 

6,1 6,2 6 5,7 

Avg Nb level 
Changes (1000ft) 

10,3 8,8 9 9,5 

Avg Hourly 
entries 

36 30 25 30 

Entrie number 36 30 25 30      

Vertical Mix 
    

Cruising 0% 0% 0% 0% 

Descending 47% 45% 34% 35% 

Climbing 53% 55% 66% 65%      

Traffic Mix 
    

Heavy 19% 23% 24% 17% 

Medium 78% 73% 76% 80% 

Light 3% 4% 0% 3% 
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Table 13 Complexity performance KPIôs Teuge Wednesday 31st of August 2016, time frame 1 source: (DDR2 

Eurocontrol, 2018) 

1400-1500 UTC time frame 
 

Complexity 
indicators 

24th of 
August 

31st of 
August 

7th of 
September 

14th of 
September 

Avg Crossing 
distance 

41,3 34,8 34 34,4 

Avg Crossing Time 6,7 6 5,7 5,9 

Avg Nb level 
Changes (1000ft) 

11 8 7,8 9,5 

Avg Hourly entries 20 24 23 22 

Entrie number 20 24 23 22      

Vertical Mix 
    

Cruising 0% 8% 17% 0% 

Descending 50% 32% 39% 55% 

Climbing 50% 60% 44% 45%      

Traffic Mix 
    

Heavy 20% 17% 17% 9% 

Medium 75% 75% 78% 77% 

Light 5% 8% 5% 14% 

 
Table 14 Complexity performance KPIôs Teuge Wednesday 31st of August 2016, time frame 2 source: (DDR2 

Eurocontrol, 2018) 

1700-1800 UTC time frame 
 

Complexity 
indicators 

24th of 
August 

31st of 
August 

7th of 
September 

14th of 
September 

Avg Crossing 
distance 

35,4 35,6 38,2 37,2 

Avg Crossing Time 5,7 6 6,7 6,5 

Avg Nb level 
Changes (1000ft) 

9,2 9,6 9,3 9,3 

Avg Hourly entries 23 25 22 24 

Entrie number 23 25 22 23      

Vertical Mix 
    

Cruising 0% 4% 9% 9% 

Descending 57% 76% 59% 57% 

Climbing 43% 20% 32% 34%      

Traffic Mix 
    

Heavy 13% 16% 18% 13% 

Medium 87% 84% 73% 78% 

Light 0% 0% 9% 9% 
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Table 15 Complexity performance KPIôs Teuge Wednesday 31st of August 2016, time frame 3 source: (DDR2 

Eurocontrol, 2018) 

Overall conclusion Teuge para event 2016 
The volume impact in sector 2 is not significant as the data indicated. However, during some time 
frames the maximum values realised are met. In this situation It is important to monitor and 
coordinate capacity strictly on tactical level. In case of capacity overload it can mean for ACC to 
deny para flights, to prevent dangerous situations in sector 2. However, to justify this impact 
based on the data is hard, since different factor influence the operation. The complexity analysis 
indicated that this aspect is highly divergent. Different than the 2015 Teuge analyses, the 
complexity indicators are assessed for every affected time frame, instead of over a 24 hour time 
frame. This concluded that for smaller time blocks the complexity indicators are highly volatile. 

 

5.2 Large events 

Different from smaller events, larger events occur not on a regular basis. In this section the 
volume and complexity indicators for three larger events are analysed the: Giro DôItalia 2016, 
Tour De France 2015, and the European League final 2017. 

5.2.1 Giro DôItalia 2016 

In the spring of 2016, the Giro Dôitalia started in The Netherlands. Following first two stages of 
the race relay and helicopter flights were needed to provide high-definition live television footage 
of the race. The relay flights occurred in the province of Gelderland impacting sector 2. The event 
occurred on the 7th and 8th of May 2016. During the first day of the events a relay flight circled 
above stage in sector 2 at FL240, between 0830-1330 UTC. On the second day of the event a 
relay flight circled at FL240 in sector 2, between 0930-1430 UTC. During both days the 
monitoring value between the affected time frames was 38 aircraft per hour. Both these days had 
a potential impact on the performance of sector 2. Here for both days the performance of sector 
2 is assessed between the affected time frames. For the capacity factors complexity and volume.  
 
Saturday 7th of May 2016 Giro 
 
Volume: Saturday 7th of May 2016 
As discussed two types of graphs show the impact of the event on the volume performance in 
sector 2, as amount of aircraft per hour. The first graph 6, indicated the difference between initially 
scheduled and actual traffic in sector 2. Impact on volume is minimal since no significant 
differences are identified. However, around 1000-1100 UTC, there is a significant difference 
between actual and initial traffic. The second graph 7, indicates the Min/Max realisation of hourly 
throughput in sector 2. Analysing the graph, no significant difference are identified as well during 
the affected time frame. However noticeable is that the hourly volume realisation of the event 
between 0830-1330 UTC is relatively close the minimum level. 
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Graph 6 Saturday 7th of May Giro 2016 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) 

 

 

 
Graph 7 Saturday 7th of May min/max Giro 2016 Summer season 2016 Source: (Lynx LVNL, 2018) 

 
Complexity: Saturday 7th of May 2016 
The realisation in airspace on the first day of the event related to complexity figures indicate no 
significant difference in performance on the 7th of May. For the complexity indicators, vertical 
mix and traffic mix, compared to the reference period does not show significant differences 
(table 16). 
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Complexity 
indicators 

30th of 
April 

7th of 
May 

14th of 
May 

21st of 
May 

Avg Crossing 
distance 

34,6 37,2 39,4 37,7 

Avg Crossing Time 6 5,9 7 6,5 

Avg Nb level 
Changes (1000ft) 

8,3 9,6 9,5 9,7 

Avg Hourly entries 30 28 27 30 

Entrie number 150 138 136 150      

Vertical Mix 
    

Cruising 3% 2% 2% 7% 

Descending 45% 45% 51% 44% 

Climbing 52% 53% 47% 49%      

Traffic Mix 
    

Heavy 16% 16% 17% 14% 

Medium 81% 84% 82% 86% 

Light 3% 0% 1% 0% 

 
Table 16 Complexity performance KPIôs Giro Saturday 7th of May 2016 source: (DDR2 Eurocontrol, 2018) 

 
Sunday 8th of May 2016 Giro 
 
Volume: Sunday 8th of May 2016 
 
The volume realised on the second day of the Giro in sector 2 indicates no significant difference 
in performance between the initial scheduled and actual traffic in the sector, for the affected time 
frame (graph 8). The Min/Max realisation in graph 9 indicates no significant difference as well. 
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Graph 8 Sunday 8th of May Giro 2016 Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) 

 

 
Graph 9 Sunday 8th of May min/max Giro 2016 Summer season 2016 Source: (Lynx LVNL, 2018) 

 
Complexity: Sunday 8th of May 2016 
 
The realisation in airspace on the second day of the event related to complexity figures indicate 
no significant difference in performance on the 8th of May. For the complexity indicators, vertical 
mix and traffic mix, compared to the reference period does not show significant differences as 
well (table 17). 
 

Complexity 
indicators 

1st of 
May 

8th of 
May 

15th of 
May 

22nd of 
May 

Avg Crossing 
distance 

34,3 39,6 36,5 35,1 

Avg Crossing Time 5,8 8,1 6,3 5,9 

Avg Nb level 
Changes (1000ft) 

8,6 9,3 9,9 9,2 

Avg Hourly entries 26 29 30 29 

Entrie number 128 146 148 146      

Vertical Mix 
    

Cruising 5% 5% 1% 1% 

Descending 46% 45% 56% 47% 

Climbing 49% 50% 43% 52%      

Traffic Mix 
    

Heavy 19% 15% 21% 16% 

Medium 80% 79% 78% 81% 

Light 1% 6% 1% 3% 

 
Table 17 Complexity performance KPIôs Giro Sunday 8th of May 2016 source: (DDR2 Eurocontrol, 2018) 
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Overall conclusion Giro DôItalia 2016 
 
Analysing the result from the performance indicators of the Giro, it is concluded that there is no 
significant impact during the even on volume and complexity in sector 2. The obtained data does 
not contain significant deviation, comparing them to the reference time periods. This means 
capacity impact of the event is minimal. However, it is still important to coordinate operations 
during the event efficiently to maintain high ATC service levels. 
 

5.2.2 Tour de France 2015 

Approximately three years ago, Utrecht was the start for the first two stages of the Tour de France 
2015. On the 4th and 5th of July, therefore special flights (relay and helicopters) operated in Dutch 
airspace impacting sector 3. On the Saturday the 4th of July, one relay flight circled sector 3 at 
FL240, between 1000-1615 UTC. On the 5th of July, three relay flights circled sector 3 at FL130, 
140 and 240, between 0845-1615 UTC. For the complexity analyses the data shows the 
realisation of performance indicators between the times during which the relay flights circled 
sector 3. The volume indicators display the realisation of the throughput over a 24 hour time 
frame. 

 
Saturday 4th of July 2015 Tour 
 
Volume: Saturday 4th of July 2015  
 
The volume realised on the first day of the Tour in sector 3, indicates no significant difference in 
performance between the initial scheduled and actual traffic in the sector, for the affected time 
frame (graph 10). The Min/Max realisation in graph 11, Indicates no significant difference as well. 
 
 

 
Graph 10 Saturday 4th of July 2015 Tour Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) 
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Graph 11 Saturday 4th of July 2015 min/max Tour 2015 Summer season 2015 Source: (Lynx LVNL, 2018) 
 

 
Complexity: Saturday 4th of July 2015  
The realisation in airspace on the first day of the event related to complexity figures indicate no 
significant difference in performance on the 4th of July. For the complexity indicators, vertical mix 
and traffic mix, compared to the reference period does not show significant differences (table 
17). 

 
 

Complexity 
indicators 

27th of 
June 

4th of 
July 

11th of 
July 

18th of 
July 

Avg Crossing 
distance 

37,5 40,4 40,4 40,5 

Avg Crossing Time 6,4 6,7 6,7 6,9 

Avg Nb level 
Changes (1000ft) 

10,1 10,5 10 10,4 

Avg Hourly entries 27 30 29 29 

Entrie number 171 188 184 186      

Vertical Mix 
    

Cruising 1% 2% 4% 3% 

Descending 54% 46% 48% 49% 

Climbing 45% 52% 48% 48%      

Traffic Mix 
    

Heavy 20% 18% 17% 18% 

Medium 79% 81% 80% 80% 

Light 1% 1% 3% 2% 

 
Table 18 Complexity performance KPIôs Tour Saturday 4th of July 2015 source: (DDR2 Eurocontrol, 2018) 
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Sunday 5th of July 2015 Tour 
 
Volume: Sunday 5th of July 2015  
 
The volume realised on the second day of the event in sector 3 indicates a significant difference 
between initially scheduled and actual traffic, between1 1200-1430 UTC. During this time frame 
the actual traffic is lower than the initial traffic. At the same time between 14:30 and 15:30 UTC 
the actual traffic is for a brief period higher than the initially planned traffic, this is also the case 
between 1730-1830 UTC (graph 12). The Min/Max realisation in graph 13 Indicates no significant 
difference. 
 
 

 
Graph 12 Sunday 5th of July 2015 Tour Initial vs. Actual volume source: (DDR2 Eurocontrol, 2018) 
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Graph 13 Sunday 5th of July 2015 min/max Tour 2015 Summer season 2015 Source: (Lynx LVNL, 2018) 

 
Complexity: Sunday 5th of July 2015  
 
The realisation in airspace on the second day of the event related to complexity figures indicate 
no significant difference in performance on the 5th of July. For the complexity indicators, vertical 
mix and traffic mix, compared to the reference period does not show significant differences 
(table 19). 

 

Complexity 
indicators 

28th of 
June 

5th of 
July 

12th of 
July 

19th of 
July 

Avg Crossing 
distance 

39,9 33,1 38,3 38,6 

Avg Crossing Time 6,6 5,7 6,5 6,4 

Avg Nb level 
Changes (1000ft) 

9,7 8,6 9,1 9,7 

Avg Hourly entries 26 26 31 28 

Entrie number 146 149 175 156      

Vertical Mix 
    

Cruising 3% 3% 6% 3% 

Descending 46% 49% 43% 51% 

Climbing 51% 48% 51% 46%      

Traffic Mix 
    

Heavy 22% 17% 20% 21% 

Medium 75% 82% 77% 78% 

Light 3% 1% 3% 1% 

 
Table 19 Complexity performance KPIôs Tour Sunday 5th of July 2015 source: (DDR2 Eurocontrol, 2018) 
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Overall conclusion Tour de France 2015 
 
Analysing the result from the performance indicators of the Tour, it is concluded that there is no 
significant impact during the even on volume and complexity in sector 3 during the 4th of July. 
The obtained data does not contain significant deviation, comparing them to the reference time 
periods. This means capacity impact of the event is minimal. However, it is still important to 
coordinate operations during the event efficiently to maintain high ATC service levels. 
 
During the second day of the event (5th of July), however, over the course of approximately two 
hours. The actual throughput in sector 3 is below the initially scheduled traffic. Researching the 
NEST tool, it was concluded that from 1200 to 1440 UTC, sector three had a regulation for the 
special event. This means capacity is reduced in order to coop with the unique circumstances of 
the air traffic mix at that given time. As a result, during the regulation aircraft were denied entering 
the sector, providing the answer to the lower realised traffic between this time period. After the 
regulation ended, the sector realisation rose above the initially planned traffic. This behaviour 
indicated that as a result of the special event flights shifted to a later time frame. Meaning delays 
were produced. Using the delay analyser in NEST, it was concluded that the regulation produced 
a total of 300 delay minutes (graph 14). The final conclusion is that actions taken by ATC (for 
example regulating traffic) results in performance reduction of the airspace. However, it is hard 
to justify small performance reductions to special events if no regulations are in place. Since the 
compared reference time frames show deviating data as well. 
 

 
Graph 14 Tour the France regulated delay realisation 5th of July 2015 source: (DDR2 Eurocontrol, 2018) 

5.2.3 Europa League final 2017 

Last year, Ajax the football club from Amsterdam the club reached the European league final in 
Stockholm. This resulted in a temporary increase in demand for flights around the 24th of May, 
and the days around the final. In this section the impact of this event on airspace capacity is 
determined based on volume and complexity. First the increase in flights between The 
Netherlands and Sweden is determined. Second, the complexity impact in sector 1 is determined 
since all the flights pass this sector it is most affected. 

 
Volume: 
During the course of the event demand for flights between The Netherlands and Sweden 
increased. This affected the volume through sector 1. Analysing graph 15 and 16, it is identified 
that on the on the day of the event and the day before (23th and 24th of May) the amount of flights 
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dramatically increased compared to the reference period. The same applies analysing the graph 
with flights to The Netherlands from Stockholm. The increase in flights means that sector 1 in 
The Netherlands is servicing a dramatic increase in flights over the course of these four days. 
 

 
Graph 15 Sum of flights between The Netherlands and Stockholm 23th and 24th of May 2017 source: (DDR2 
Eurocontrol, 2018) 

 

 
Graph 16 Sum of flights between the Stockholm and The Netherlands, 25th and 26th of May 2017 source: (DDR2 
Eurocontrol, 2018) 

 
Complexity: 
Analysing the complexity performance in sector 1 for the 23rd to the 26th of May. Table 20, 21, 
22 and 23, Show the realised result for the period around the event. Analysing the results, the 
vertical mix and traffic mix are not affected severely, and do not deviate significant from the 
reference data. However, the realisation of sector throughput is significantly deviating on the 
24th and 25th of May.  
 

 

Complexity 
indicators 

2nd of 
May 

9th of 
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16th of 
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23rd of 
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Avg Crossing 
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35,3 36,6 38,1 38 

0

5

10

15

20

25

30

35

40

2nd & 3rd of May 9th & 10th of May 16th & 17th of may23th & 24th of May

A
m

o
u

n
t 

o
f 

fl
ig

h
ts

Sum of flights to Stockholm

0

10

20

30

40

50

60

25th & 26th of May 1st & 2nd of June 8th & 9th of June 15th and 16th of
June

A
m

o
u

n
t 

o
f 

fl
ig

h
ts

Sum of flights to Holland



 

KDC/2018 Page 62 of 149 

Avg Crossing Time 6,6 6,3 6,9 7,2 

Avg Nb level 
Changes (1000ft) 

8,4 8,6 8,6 8,5 

Avg Hourly entries 11 9 11 11 

Entrie number 256 221 262 257      

Vertical Mix 
    

Cruising 4% 3% 6% 4% 

Descending 61% 57% 57% 57% 

Climbing 35% 40% 37% 39%      

Traffic Mix 
    

Heavy 13% 14% 15% 14% 

Medium 85% 82% 80% 83% 

Light 2% 4% 5% 3% 

 
Table 20 Complexity performance KPIôs Europa League 23rd of May 2017 source: (DDR2 Eurocontrol, 2018) 

 
 
 

Complexity 
indicators 

3rd of 
May 

10th of 
May 

17th of 
May 

24th of 
May 

Avg Crossing 
distance 

36,6 38,3 39,4 39 

Avg Crossing Time 6,5 6,7 7,1 7 

Avg Nb level 
Changes (1000ft) 

8,6 9,1 8,9 8,7 

Avg Hourly entries 11 10 10 12 

Entrie number 255 231 249 294      

Vertical Mix 
    

Cruising 3% 4% 4% 4% 

Descending 62% 59% 56% 52% 

Climbing 35% 37% 40% 44%      

Traffic Mix 
    

Heavy 17% 16% 16% 14% 

Medium 80% 78% 78% 82% 

Light 3% 6% 6% 4% 

 
Table 21 Complexity performance KPIôs Europa League 24th of May 2017 source: (DDR2 Eurocontrol, 2018) 

 
 
 

Complexity 
indicators 

25th of 
May 

1st of 
June 

8th of 
June  

15th of 
June 

Avg Crossing 
distance 

39,7 39,8 38,9 37,3 

Avg Crossing Time 6,7 6,9 7,5 6,8 
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Avg Nb level 
Changes (1000ft) 

9,4 8,4 8,7 8,5 

Avg Hourly entries 12 11 10 11 

Entrie number 299 262 248 262      

Vertical Mix 
    

Cruising 4% 7% 4% 4% 

Descending 65% 50% 58% 57% 

Climbing 31% 43% 36% 39%      

Traffic Mix 
    

Heavy 14% 15% 12% 17% 

Medium 80% 82% 84% 78% 

Light 6% 3% 4% 5% 

 
Table 22 Complexity performance KPIôs Europa League 25th of May 2017 source: (DDR2 Eurocontrol, 2018) 

 
 
 
 

Complexity 
indicators 

26th of 
may 

2nd of 
June 

9th of 
June 

16th of 
June 

Avg Crossing 
distance 

38,1 39,1 38,7 39,1 

Avg Crossing Time 6,8 6,7 7,7 7 

Avg Nb level 
Changes (1000ft) 

8,5 8,6 8,5 8,9 

Avg Hourly entries 10 10 10 11 

Entrie number 248 248 238 267      

Vertical Mix 
    

Cruising 5% 6% 6% 4% 

Descending 60% 53% 61% 56% 

Climbing 35% 41% 34% 40%      

Traffic Mix 
    

Heavy 17% 17% 18% 16% 

Medium 80% 81% 77% 79% 

Light 3% 2% 5% 5% 

 
Table 23 Complexity performance KPIôs Europa League 26th of May 2017 source: (DDR2 Eurocontrol, 2018) 

 
Overall conclusion Europa League Final: 
The data indicated that during the course of the event airspace is not significantly impacted. 
Volume increases in sector 1, as a result of the increase in demand between Amsterdam and 
Stockholm. This means that during peak hours it is important to monitor the capacity adequately. 
But, since the complexity data does not indicate a significant impact, the service provided by the 
LVNL is not reduced by the event. Added to this is that the extra flights are divided over a four-
day period spreading the extra demand. 
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6 Evaluating the current special event process 
This chapter indicates the results and analyses for the third sub-question. The aim of the chapter 
is to identify the perspective of the three main stakeholders in airspace in the special event 
process. To do so, KLM, the LVNL, and the Dutch government. 

6.1 Interviews 

Different special events occurred over the last couple of years. During these events multiples 
stakeholders were involved in the process of approving and deciding about the operational 
outcome. The different stakeholder maintains different perspectives on special events. In order 
to identify the requirements and the perspective of the major stakeholders, people involved in the 
process over the last years are interviewed. These experts provide their point of view and 
experience towards the special event process. The three major stakeholders which are 
interviewed include 

¶ Dutch government 

¶ KLM 

¶ LVNL 

6.1.1 Dutch government 

¶ Anonymous 6 Government Policy Employee  

¶ Anonymous 7 Government Policy Employee  

¶ Anonymous 8 Government Policy Employee  
 
What is the role of the government in the special event process? 
 
The LVNL (Air Traffic Control The Netherlands) is designated to service users of controlled 
airspace in The Netherlands below Flight level FL245, CLSK is designated to control Military 
airspace in The Netherlands, and MUAC to control air traffic above FL245. The Dutch 
government is the owner of the airspace and will have a deciding role in events happening in 
their national airspace. However, during special events, multiple stakeholders are involved, with 
each stakeholder having other interests, which the government aims to accommodate all. 
Primary stakeholders are; MLA, CLSK, Dutch Government, airports, General Aviation, KLM (and 
other airlines), MUAC, LVNL, and adjacent centres (anonymous 6). 
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Anonymous 6 and 7, stated that the LVNL within the special event process has the role to identify 
how special events with airspace related matters are accommodated, and what the operational 
impact is. Based on this information, the government has the deciding role if the special event 
can proceed. Two types of events are distinguished: 

¶ Periodically returning events (e.g. Para-jumping events). 

¶ Occasional events (e.g. Tour de France). 
 
According to anonymous 6, for some types of periodical re-occurring events, rules and 
regulations are in place. In case of para jumping this is related to the ñwet valschermregelingò. 
Special events often require to work outside regulations, requiring a dispensation of the rules by 
the government, for the time block of the event. For para jumping events, jumping from a higher 
flight level is more interesting, therefore para jumping centres ask for special events.  
For occasional events, such as the Tour de France, it is more difficult to organize operational 
solutions. Since more stakeholders are involved, with other interests, without previous 
experience of the operational outcome. 
 
According to anonymous 6,7 and 8, the different stakeholders have currently no specific role in 
the special event process. However, often airspace stakeholders ask the government to provide 
the leading consulting role in the event process. Since, according to anonymous 7, the 
government is seen by other stakeholders as an autonomous body, representing the interests of 
all the stakeholders. 
 
What considerations are made while making decisions about special events? 
 
Anonymous 6 and 7 enhanced the fact that during the process of deciding and accommodating 
special event in Dutch airspace, the government aims to provide decisions and agreement in line 
with the interest of all the stakeholders. During this process, they evaluate the operational impact, 
the interest of the different stakeholders, and the importance of the event. 
 
However, both anonymous 6 and 8 noticed that, as a result of unclear communication channels 
and responsibilities in the special event process, adhoc planning is inevitable. For the LVNL who 
performs the impact assessment this is not amendable. Next to uncertainties in the process which 
affect the ability to provide the most optimal impact assessment and operational solution, rules 
to base decisions on are missing. According to anonymous 7 a level playing field misses. Why 
do we allow certain events and why not? These questions and rules are unclear.  
 
From the governments perspective insight in impact assessment is therefore crucial to provide 
adequate decisions to all airspace users (anonymous 6). The current way of translating impact 
is in the amount of generated delay minutes (provided in a worst case scenario). Experience tells 
that the actual operational outcome is often less. Therefore, basing decisions on such a worst 
case scenario impact assessment is difficult, since it differs from actual impact (anonymous 7). 
According to anonymous 8, the LVNL should re-asses how they translate impact of events to 
other stakeholders, in order for the stakeholder to understand the decision making process of 
special events. 

 
What has been experience during historical special events? 
 
For periodically returning events (e.g. Para-jumping events), their location is related to what 
extent they impact other air traffic. For occasional events, it is more difficult to determine the 
impact since these special events are unique. As a result, it is important to determine what the 
impact of decisions is on other traffic. 
 
For example, during a bid for the Vuelta, the organization is planning a course over certain rivers 
in The Netherlands, requiring certain bridges to be closed for a couple of hours. As a result, 
normal traffic is congested and delayed crossing this river. Since, this traffic is required to take a 
detour and cross the rivers over other bridges. These considerations are the same in the 
airspace, during the process of determining operational solution considerations have to be taken 
into account, to ensure impact on operations is minimized as much as possible. (Anonymous 6) 
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Frisian flag is a large international military exercise according to anonymous 7, the event is in the 
beginning primarily managed within Dutch royal air force, and its international partners. Only 
weeks prior to the event the national partners are involved in the process. As a result, national 
partners including MUAC and the LVL are involved in a later stage of the process leaving 
uncertainties about the operational outcome. However, evaluation of the event over the years 
resulted in cycles and lessons learned, more the less providing a fixed scenario for the event 
optimizing the operational outcome, which is beneficial to other stakeholders. 
 
During the Tour uncertainties arose about operational requirements. This was partly a result of 
unclear communication channels and changing operation requirements from the aircraft 
operators. In case of large events like the Tour it is not a question of to accept it, but how to 
accommodate it. Events such as the Tour de France have a significant commercial value, leading 
to a strong position for the Tour de France organisers, to get the event done according to their 
requirements. This also is one of the reasons why large events proceed anyway (anonymous 7). 
 
How did the government experience the collaboration with other stakeholders in the 
process and can improvements be identified? 
 
Anonymous 7 and 8, noted that standardizing a process for events is needed to provide insight 
in the role of each stakeholder and to provide an adequate communication process. This is 
derived from the lessons learned during previous events. Lessons learned included to be pro-
active for coming events making the aviation related matters known to the event initiator, during 
an early stage of the process. For the government (I & W) the role could be to act as consultant 
in the special event process approaching special event stakeholders, and providing the adequate 
communications channels (anonymous 7). Involvement of different stakeholder in hard 
discussion about operational impact should be prevented, meaning that consulting the ANSPôs 
is important throughout the process, and transparency in decisions made must be provided. But 
that, the involvement of the different stakeholder in this should be minimized. 

 

6.1.2 KLM 

¶ Anonymous 9 KLM manager 

¶ Anonymous 10 KLM manager 
 
What is the role of the KLM in the special event process and its perspective? 
 
KLM is with approximately 60 to 70% of all the flights the primary commercial traffic stakeholder 
in Dutch national airspace. Cost and network efficiency in their operation is important to maintain. 
Therefore, it is important to be informed for airlines and the KLM about large or other significant 
event which can impact normal operating conditions. This will enable airlines to react preliminary 
towards events in order to minimize the impact they generate. Still events can result in 
unpredictable situations. Experience with the Tour de France, NSS and the Giro tells that 
bottlenecks and uncertainties in the special event process can result in changes in the 
operational outcome of an event. These unpredictable situation are bad for the continuity of 
airlines. However special events need to be accommodate since airspace is designated to be 
used by multiple stakeholder. However, a sturdy process needs to be in place to provide the best 
possible solution for special events, minimizing the impact for other airspace users. In essence 
from a KLM perspective it is important to accommodate ñregularò traffic during special events as 
well (anonymous 9 and 10). 

 
How has KLM experienced special events in the past? 

 
During the Tour de France different special flights impacted sector 3. For KLM this means impact 
for flights coming from the south (anonymous 9). During the preparation process the KLM 
informed at the France government about how they coped with the tour de France. There, 
depending on the location the government denied relay flights, stimulating other solution. An 
example, one of the reason for a relay flight is high quality steady connectivity, other solutions 
are less resilient for interference, therefor the quality is lower. The commercial value of events is 
one of the drivers for the aviation related solutions. Other problem in The Netherlands is the lack 
of communication on government level. Different ministries are involved with special event 
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without communicating with each other. For example, the ministry for sports has the goal to lure 
international sport events to The Netherlands, the ministry for infrastructure are often unware of 
these coming event. Better communication can lead to better awareness in an early stage of the 
special event process. On day of operations however, KLM experiences that communication 
between the stakeholders is done well. However, a clearer plan about the operational impact and 
outcome should help to operational continuity from a KLM perspective (anonymous 9). 
 
What is the impact of special events for KLMôs operation? 
 
Severity of impact on operations of KLM dependents on the location, time of day, and durance 
of a special event (anonymous 10). Affected airspace segments can impact the routes of in- and 
outbound flights. For example, closure or regulations in sector 3 can impact the operations of 
KLM for flights coming from the south. Another interesting example is para jump events at Seppe, 
which is located in sector 3, closely to TRA12 a military airspace segment. In case of both the 
para events and activation of the military sector the impact will be severe, as capacity in sector 
3 will be decreased dramatically. Taking this example, KLM could mitigate the risk by changing 
flight plans, however there is a maximum of 5 re-routings for flights per hour, since surrounding 
sectors have a limited capacity as well, and time slots of the flights are fixed (anonymous 9).  
 
Still airspace is used by multiple stakeholders; therefore, KLM is aware that on a yearly basis 
special events mean an impact on its operation. KLM accepts these disruptions, but requires the 
stakeholders in the process too be aware of consequences of affected capacity and performance. 
The impact of delays for the operation of KLM is severe. 10 minutes of delay mean disruptions 
throughout the schedule (referred to as a rolling delay). The consequences of this can mean 
passengers miss their connection, resulting in re-bookings. Compensations fees depending on 
the minimum delay generated is 300-600 euros per passenger. Additional every minute of delay 
means extra operational related cost of 90 euros per delay minute, since fuel needed for a flight 
increases, as a result of re-routeings (anonymous 9).  

6.1.3 LVNL 

¶ Anonymous 3:  

¶ Anonymous 4:  

¶ Anonymous 11:  
 

What is the role of the LVNL in the special event process and its perspective? 
 
According to anonymous 11, the primary task of the LVNL within the special event process is to 
accommodate special events minimizing impact for other airspace users. This means to provide 
high level of ATC services, maintaining efficiency, environmental and safety concerns. The LVNL 
is only appointed as the ANSP providing ATC services in Lower airspace segments in The 
Netherlands, the LVNL is not entitled to accept or reject special event requests, and the 
government has as airspace owner the final decision.  
 
However, as the entity with the knowledge about ANSP services, the LVNL provides the impact 
assessment and assessment for the operational feasibility of events (anonymous 11). The 
problem experienced with the current way of working is that on strategic level. Stakeholders 
within communicate according to unclear channels. This results in miscommunication in the 
process.  As a result, uncertainties about specific operational requirements miss in an early stage 
of the special event process. As a result, operational requirements, impact and feasibilities of 
special events are hard to predict and assess. 
 
Other bottlenecks in the process according to anonymous 4 is the unawareness of the real impact 
of smaller evets. The operational solutions are often not evaluated, as is done with larger events. 
Therefore, the knowledge of actual operational requirements is unclear. Factors affecting the 
capacity and performance of the ATM system, therefore need to be defined in a more detailed 
way. The LVNL is able to provide detailed assessments of capacity and performance impact but 
unclear aspects in the process result in changes of operational plans, changing impact 
assessments. Likewise, uncontrollable factors on tactical level result in difference between actual 
and assessed impact of special events.  
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Anonymous 11 mentioned the tour as an example. The request for the tour was done at the 
province of Utrecht. In a later part of the process the Ministry of Infrastructure was involved. 
However, the province was in between the communication process between the tour organisation 
and the Ministry. The LVNL communicates with the ministry of infrastructure. The ministry of 
infrastructure tries to make the other involved stakeholders aware of the aviation related matters 
of the event. Simultaneously, the tour organisation contracts the companies performing the 
special event flights. At a certain point the LVNL comes in contact with the companies operating 
the special event flights. 
 
In order to assess the impact, the LVNL requested the operational requirements of the 
companies. Using this the LVNL can perform an impact assessment related to capacity and 
airspace performance. In this communication process it is unclear what a company requires from 
an operational perspective. additionally, the companies keep changing their operational 
requirements, resulting in changes in operational plans, preventing the LVNL to provide a solid 
impact assessment. 
 
During the initial special event process different parts of the government are involved in the 
approving process. The Ministry of Infrastructure provides the final decision about the impact of 
an event, using the impact assessment provided by the LVNL. For exemptions of rules and 
regulations Il & t provides the final decision (an example is flying on low altitudes). Last a special 
event can result in restrictions of airspace use. This can mean a closure of airspace or an 
activation of a certain restricted airspace area (anonymous 11). 

 
What considerations are made while making decisions about special events? 
 
As the LVNL analyses and assesses the impact of special events different others parties asses 
the final, Go/No-go of a special event. In case that the LVNL identifies that the impact of a special 
event is significant for normal operations, the ministry of infrastructure provides the final decision. 
In case that the event impact is not significant the LVNL can consult with the other stakeholders, 
and decide to approve the event in case they can operate according to normal performance or 
capacity (anonymous 11). 
 
Other important aspects, is the place at which events are organised. Meaning which entity tries 
to get the event to The Netherlands. This is often done by provinces or Ministries with the goal 
to get a certain amount of international events to the country. An example of this is the ministry 
of sports, which has to goal to accommodate international sport events in The Netherlands (for 
example the Giro, Vuelta or the Tour de France (anonymous 11). For special flights events are 
often received at the Operational Help Desk department at the LVNL. Often this entitles request 
for special flights or letting up balloons or other similar events. 
 
How has LVNL experienced special events in the past? 
 
Special event organisations often know years prior to events that they are going to happen in a 
certain geographical location. However, often the aviation aspect is unknown by the organisers. 
Over the years the LVNL accommodated multiple events in the Amsterdam ACC area. Request 
for sport events or para jump events are among the most regular. In 2015 the tour started in 
Utrecht, with the first two stages in The Netherlands. The experience from the LVNL perspective 
according to anonymous 11 was that the commercial power of the tour organisation, unclear 
roles of stakeholders in the process, and the unawareness of their operational requirement at the 
companies performing the special flights were the bottlenecks. Communication takes place on 
different levels, with links in between. As a result, uncertainties in the process occur leading to 
last-minute changes to operational plans and impact assessments. At the same time events 
outside the scope of involved stakeholders can impact the final operational outcome (e.g. strikes, 
protests).  
 
Regularly para centres request permission for events at a higher jumping altitude. These events 
often have a duration over a couple of days, asking for multiple time blocks a day to be allowed 
to jump from a higher altitude. These events require sufficient agreements between ATC and the 
para centre. Often the stakeholders do not understand the impact of event for other airspace 



 

KDC/2018 Page 69 of 149 

users, and why decisions are made. However, the LVNL wants to be transparent about special 
events and what the cost are (anonymous 11). 

6.2 Results and findings 

The interviews provided indicate the views and experience of three different stakeholders in the 
special event process. KLM, the LVNL, and the Dutch government are among the most important 
stakeholders. The interviews identified to make a separation between smaller and larger events. 
The smaller events primarily are special flights and para jump events. This occurs quit regularly, 
as a result a different approach of managing these events is needed. For both smaller and larger 
events different stakeholder are involved in the process. Figure 18 and 19 indicate the 
stakeholders involved with small and large events. With smaller events the government, LVNL, 
para jump centres, and airspace users are involved in the process (figure 18). For the larger 
events it is more complicated with different layers of the government, airspace users, different 
ANSPôs, and event organisations involved in the process (figure 19). The figures indicate all the 
potential involved stakeholders during smaller and larger events. As indicated in both figure 18 
and 19, various stakeholders can be involved. What makes it more difficult is that from the 
governments perspective and from the ANSPôs perspective different parties can be involved, 
indicating the requirement of clear communication channels for events where multiple 
stakeholders are involved. 
 
 
 

 
Figure 18 Small event stakeholders 
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Figure 19 large event stakeholders 

 
 
 
 
In the current event process, however communication lines between stakeholders and their role 
are unclear. Different stakeholders mentioned that different stakeholders communicated with 
each other, without structure. To visualize the problem figure 20, represents the current way of 
communicating. To explain the visualization. Each swim lane represents a step in the process. 
One of the blue boxes communicate per swim lane with one stakeholder in the orange box. 
However, the problem is that there is no clear pattern between these communication lines, and 
experience during previous events indicated this. As a result of this changes in operational 
planning, or outcome can change multiple times in the strategic planning phase. The LVNL who 
is performs the impact assessment of events, as a result is unable to provide an adequate impact 
assessment based on the changed operational outcome. 
 
 

 
Figure 20 global events process milestones and communication process with involved stakeholders 
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indicated that often the actual operational impact differs from the initial assessed impact. This is 
logical since different factors influence the day of operations. However, basing decisions on this 
impact assessment is therefore difficult to do and hard to interpreted. Therefore, different 
stakeholders to re-assess the way in which the LVNL translates impact to the ATM to 
stakeholders and event organisations, to provide transparency (a goal of the LVNL). Different 
stakeholders indicated that better communications and roles in the process improves the 
changes to identify operational requirements and reduces the change for changes during the 
planning process. Considering figure 21, it shows the strategic, pre-tactical and tactical phase of 
the ATM planning process. Explain the figure it basically means that coming closer to the day of 
operations the possibilities to implement changes decrease, therefore it is important to identify 
the operational requirements in an early stage of the progress. For other stakeholders this will 
provide better understanding about what to expect, enabling them to apply mitigation strategies 
to coop with the special events. Last, different stakeholder indicated that impact of events is not 
clearly justified. Decisions to provide a Go/No-go for an event have not been implemented, as 
are rules for air traffic control how to handle in certain situations. 

 
Figure 21 ATM planning time line and reaction time to changes 
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7 Conclusions 
All in all, special events have impact in different ways, and require to be managed by multiple 
stakeholders. The main research question; ñHow can stakeholders in Dutch airspace be 
provided with more insight in how to manage airspace capacity during special events, 
taking into account the operational impact of special events and the interest of airspace 
stakeholders?ò. To answer the main research question in a correct way, the answers to the 
sub-questions are provided, where after the overall conclusion is discussed. 

7.1 Analyses of Historical events and the ATC perspective 

One of the most important aspects of special events in the Dutch airspace is related to the 
influences of these events on the controllers, there perspective on operational needs and 
requirements, is leading during the planning process. regarding the day of operations and the 
planning process. In relation with this several historical events were discussed, assessed and 
identified using company documentations, and interviews with operational experts. The related 
sub-questions is: ñWhich events are identified and how where they managed during the last 
3 years?ò 
 
The research indicated that special events depending on different factors, have an impact on the 
ATM system. Using the literature review it was identified that special events are primarily related 
to Sport events, Governmental events, Social events, Military exercises, or ATM upgrades and 
transition periods. During special events capacity is potentially impacted. In the literature review 
the term capacity is described as the throughput of an entity in a specific time frame. However, 
system-wide capacity in the ATM system is set on different links of airspace segments, each 
serviced by different ANSP, with local operating circumstances and limitations. The result from 
analysing the operational documents indicated, that the performance during special events is 
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affected, because of special flights, closed airspace, or extra traffic related to the operational 
outcome and demand of a special event.  
 
Over the course of the last years (2015-2018) the events occurring were managed in different 
ways. However, results from the interviews identified a gap between planning an event and 
managing it on tactical level. This has different reasons; the first reason is a gap of knowledge 
between planning and operating air traffic control services. In essences this means that on the 
day of operations controllerôs base decisions on their experience and training. However, the 
experts providing the operational plans often have understanding of air traffic control service, but 
no experience. Consultation with operational experts occurs, but only to a certain extent. The 
second reason why operational the outcome and operation planning differ is because of external 
factors including other scheduled traffic, weather, airline and pilot mitigation strategies, 
seasonality, and impact (congestion) in other parts of the ATM system. 
 
Additionally, the results from the analyses and the evaluation of historical events conclude that 
special events have different operational effects and outcomes influenced by external factors, 
the type of event, the location, and the time frame of when it is happening. Evaluating the events, 
it is concluded that during the involvement of stakeholders, or different ATC sections. It is 
important to ensure that all stakeholders are aware of the operational plans, agreed on in the 
strategic planning phase. In essence this means that roles and communications channels on the 
day of operation are understand by all stakeholders. Furthermore, volume and complexity on the 
day of operation are affected primarily when traffic is regulated, monitoring and coordinating 
traffic flows and capacity during events is therefore important. Either to prevent regulations, or to 
manage them when occurring. 

7.2 Impact of events on airspace performance 

The second sub-question: ñHow do special events impact airspace performance or 
capacity?ò, provides insight in the impact of special events on complexity and volume indicators. 
 
First, two para events (Teuge 2015 and Teuge 2016) in Dutch airspace are analysed. The 
conclusion is that no significant impact is identified on the volume side of capacity, comparing 
the data of the events to the reference time frame. However, sometimes during activation of para 
jump time frames maximum volume values are identified in the affected airspace segments.  
 
For the complexity values, comparing the indicators over the whole day did not indicate significant 
differences, meaning complexity in terms of vertical mix, traffic mix and complexity indicators is 
consistent. However, for the 2016 Teuge event the complexity indicators were assessed per 
affected time frame (each time frame 1 hour and 20 minutes). This indicated that on short term 
basis the complexity indicators differentiate from each other. Meaning that per time frame 
operating conditions differ. Complexity impact was identified in the literature review related to 
factors of airspace design and the interaction between different types of traffic. Meaning that the 
division of aircraft types, climbing, descending and cruising traffic in an airspace segment are all 
influencing the complexity of the airspace segment. Important to highlight in this matter is that 
the impact of the complexity factors on airspace capacity is unknown, but that they are related to 
the ATC workload and service quality provided by ANSPôs (EUROCONTROL, 2011).  
 
For the larger events analysed no significant impact on complexity and volume is identified. In 
some situation during the events capacity in the affected reaches high values, but no disruptions 
were identified. However, during the second day of the tour the France, the ATC supervisor 
triggered a regulation to control the capacity in sector 3, during the special event flights. This 
action resulted in 300 delay minutes. The consequence of the regulation meant for a brief period, 
a significant deviation between initially scheduled and actual traffic in sector 3. The Europa 
League final in 2017, impacted airspace in another way. The volume in sector 1 was over the 
course of days prior. and after the final, impacted with extra demand for flights between The 
Netherlands and Stockholm. During all large events the complexity in airspace was impacted 
minimally. 
 
To conclude, the events have a different impact on airspace performance and capacity. As 
indicated however the impact on the data is minimal. This can suggest that regarding the more 
difficult operating environment during the time frames of special events, the LVNL maintains high 
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service levels. During regulation however, the impact is directly noticeable with generated delays 
and a shift of initial and actual volume, to before, and after the regulation. Events generating 
extra demand result in a temporarily increase in traffic, depending on their distribution over time, 
a high increase over a short time frame severely affects airspace performance, and increase of 
minor demand over a longer time frame affects it less. 

7.3 Perspective of stakeholders on special events 

The last sub-question aims to provide the experience and perspective of every stakeholder on 
the current special event process. The last sub-question is: ñWhich are the responsibilities of 
the different airspace stakeholders, and how can cooperation between stakeholders be 
increased?ò  
 
Elaborating on this sub-question four major conclusions are made. First, different stakeholders 
are involved in the special event process. This is directly linked to the second problem identified, 
the role of each stakeholder in the process and the communication channels between them. 
Experience with the historical event provided with lessons learned, that the identifications of the 
aviation related matter of events must be made aware of in an early stage of the strategic 
planning process. 
 
Improving the special event process with clear roles for stakeholders and communications 
channels, minimizes the chance for changes of operational requirements in a later stage of the 
process, which is the third problem. Fourth, the impact assessment provided by the LVNL 
deviates from actual operational outcome of special events. In order for the designated 
stakeholders to provide decision based upon rational arguments. Stakeholders require the LVNL 
to translate the impact of special events in different ways. Last, from an operational perspective 
rules and regulation to base decisions on miss. All of these conclusions should provide insight 
and able the stakeholders to increase cooperation and improve communication and assessment 
methods in the special events process 
 

7.4 Overall conclusion 

The main research question: ñHow can stakeholders in Dutch airspace be provided with 
more insight in how to manage airspace capacity during special events, taking into 
account the operational impact of special events and the interest of airspace 
stakeholders?ò  
 
First of all, the impact of special events on airspace is minimal as the data indicated. Volume and 
performance are impacted in case of regulating traffic in affected airspace segments. The 
complexity indicators remain consistent, however analyses over short affected time frames 
indicate that operating circumstances are highly volatile. For example, during an event, vertical 
mix indictors percentages (% descending, % climbing, and % cruising traffic), change 
significantly during every affected time frame. This will influence the circumstances in the affected 
airspace segment. However, as the literature review indicate the impact of complexity indicators 
on ATC services and airspace segments performance is influenced by external factors, of which 
the direct impact on capacity is still relatively unknown. 
 
Evaluation of historical events concluded that special events impact operations in different ways, 
because of extra traffic, special flights, or closed airspace. From an ATC perspective this is 
important to understand to provide adequate operational plans in the strategic planning phase, 
but an overload of information for controllers during operation must be prevented. Adding to the 
last argument, a gap was identified between planning an event at strategic level and managing 
it at operational level. This gap impacts the planning and actual operational outcome of events. 
furthermore, the more complex the event is from an operational perspective, the more important 
to provide sufficient operational agreements in the planning phase. 
 
Last, the perspective of the three major stakeholders concluded that roles and communication 
channels are sometimes unclear in the process impacting the ability in the planning process to 
identify the operational outcome, and to provide an adequate impact assessment. Adding to this, 
stakeholders indicate that the way how impact of special events is translated must be provided 
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with more insight in different operational scenarios. Since, this will help to provide a basis of 
regulations/arguments, on which decisions are made, justifying choices and impact of special 
events to the stakeholders. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8 Discussion  
The result and drafted conclusions of the research provide concise and concrete answers to the 
research questions. In this discussion section it is elaborate on the evaluation of the research. 
During the start of the research it was difficult to identify areas related to special events in 
airspace. Since, little literature exists on this topic. However, in time knowledge about the topic 
developed enabling the research to extent the preliminary research to a broader concept. 

 
When writing the research plan the feasibility of the plan with regard to the outcome of the 
research differentiated. Initially the plan was to primarily research the impact of events based on 
data analyses only. However, deciding how and what to research about airspace performance 
was difficult to determine. Eventually the data analyses provided in the research deviated from 
the research plan focussing upon volume and complexity indicators in airspace. The results did 
not provide the expected outcome. The hypothesis was that volume and complexity would be 
severely affected by special events. However, the data did indicate significant deviations from 
normal operating conditions, meaning that traffic volumes and complexity key performance 
indicators do not deviate significantly for the analysed special events. 
 
In this research traffic volume (in terms of throughput per time frame), and complexity were used 
as basis for the data analyses. The results of these indicators, did not indicate significant 
deviations from normal operations if the affected airspace segment was not regulated. For the 
complexity indicators the same result was identified, only when analysing short time blocks the 
complexity indicators deviated significantly. To better understand the impact more events could 
have been analysed, or other key performance indicators should have been used. In this 
research the ATM upgrades and transition periods are left outside of the scope, since they require 
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a different preparation process and focussed upon airspace capacity. And regarding other key 
performance indicators, more research can be done to the impact of complexity indicators, to 
understand the impact they have on air traffic control operations. 

 
In relation with the last argument, data availability was another important limiting factor in the 
research. The data provided by EUROCONTROL DDR2 database, was limited to a certain 
number of downloads weekly. With only the ability to download 28 consecutive days. This 
reduced the ability of the researcher to analyse and compare data over a longer time period. 
Since the data which could be gathered within the time frame of the research, was limiting to the 
maximum download generations. Data files (AIRACS) were available within the LVNL, however, 
being granted permission to access performance data files was limited. 
 
The second type of data used was VEMMIS Lynx data. To access this permission was granted. 
The VEMMIS data provided access to data over a longer time frame, providing the ability to 
access actual volume of sectors affected by special events. The limiting factor of the data was 
that complexity factors were not included in the data, and that it only contains actual realised 
data from the operation. A comparison of initially scheduled and actual realised traffic was not 
possible using this data source. The interpretation of the quantitative data is in need to be 
validated, to ensure performance disturbances are a direct result from special events. However, 
only when sectors are regulated delay and volume impact are directly linked as a cause of special 
events.  
 
The historical events were analysed using company operational briefings. This provided an 
overview about what happens during the events in the operation. However, actual operational 
results in this research are gathered using interviews and quantitative data analyses. For further 
research actual records of operational outcome will provide more insight in what happens during 
actual operations, potentially identifying more areas of improvements. For large events this is 
already done, but for smaller more (regular) events this is performed less. 
 
Another important factor to evaluate is the involvement of different stakeholders which both 
include pros and cons. Firstly, the involvement of the different stakeholders ensures data is made 
available from multiple companies and perspectives. However, the companies involved have to 
cooperate in order to be granted access to it. Sometimes the bureaucracy in companies result in 
the fact that access to data takes a certain amount of time, limiting the amount of analyses which 
are performed. 
 
For the special event process different stakeholder were interviewed (KLM, LVNL, and the Dutch 
Government), this provided different perspectives and experiences with the special event 
process. However, time available to get in touch with the right people was limited. For further 
research, effort needs to be put in researching the perspectives of all the involved stakeholder 
during historical events and their operational behaviour. During this research only, the major 
stakeholders are interviewed, providing a clear conclusion about the requirements of large 
commercial carriers, the government and an ANSP for the special event process. Interviewing 
more stakeholders including CSLK, MLA, MUAC, general aviation, provinces, and airport could 
have ensured that more requirements were identified. The results show that the rules and roles 
in the special event process need to be clear, however, the main stakeholders are aware of this 
aspect. Another aspect for further research is to clearly identify per type of event what the 
requirements are. If this is not yet clear, or when different scenarios for certain types of events 
are clear communication, and insight in decision making needs to be opened. 
 
The involvement of different stakeholders had limitation with the availability of experts for 
interviews, and on the perspective in which the research was performed. The different companies 
can direct the researcher  in a direction or stimulate a researches to their benefit, meaning the 
researches could lose the helicopter view of the research. 

8.1 Further research 

The KDC Mainport focuses on sustainable developments at Schiphol Airport with all the involved 
stakeholders. This research focussed upon airspace management and capacity in the 
circumstances of special events affecting airspace segments. From this report areas for further 
research are identified. 
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As multiple stakeholders have different interest and requirements for the use of airspace 
segments in The Netherlands, a stakeholder analyses should be performed regarding 
requirements of airspace stakeholders for the use of airspace. This should include their 
requirements on a yearly basis, and the management of capacity during performance disruptions. 
 
The next area for further research is what the real impact of performance disruptions are in the 
broader concept. In essence this means that more understanding is required in how airspace 
stakeholder mitigate performance disruptions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

9 Recommendations 
The goal in the special event process is to achieve operational plans deciding in advance how 
events are managed on tactical level, thereby minimizing operational impact. However, as a 
result of different factors (internal and external) in the special event process, actual outcome in 
some cases deviates from the operational planning. Additionally, to internal and external factors, 
this is due to two types of different knowledges about the ATM-system. First of all, Air Traffic 
Controllers manage operations in the ATM system, separating and providing headings to aircraft. 
In this process, it is important that influences are minimized to ensure that in operations air traffic 
controllers are not overloaded with extra information about what is happening in the operation. 
Secondly, performance experts provide an impact assessment for events affecting airspace 
segments. To minimize the ñknowledge gapò first of all actual operational outcome of historical 
special events should be evaluated, in order to identify areas for improvement. Secondly, 
additional to operational experts providing consultation during the strategical planning process, 
air traffic controllers in charge of sectors during special events could be involved in the planning 
process. 
 
Currently, the impact prediction of special events is translated to all the stakeholders as the 
number of delay minutes (potentially) generated during an event. Often this impact assessment 
is stated as the maximum prediction. However, experience with special events indicates that 
sometimes the actual impact of events deviates from the predicted impact. For the stakeholders 
to better understand the impact of events, it should be translated in other ways, providing a 
bandwidth including different impact scenarios. The bandwidth should include other impact 
indicators than the amount of delay minutes, in order for the stakeholders to better understand 
the impact of events. The LVNL can do this by providing a baseline of different scenarios, stating 
per sector what capacity reduction mean for a particular airspace segments in terms of delays, 
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volume, and the effect on surrounding sectors. This can be done by evaluation with operational 
experts what the real impact of different types of historical special events was on affected 
airspace segments, taking into account all days of the week, including the peak hours. This will 
indicate minimum and maximum scenarios providing a base line for special event decision-
making in the future. 

 
During the day of operations and in the planning process different, decisions need to be taken to 
manage either the planning process, or operations at tactical level. In the strategic planning 
process different stakeholders are involved with different interest. The LVNL tries to 
accommodate special events and assess the feasibility of special events. However, the impact 
of these events affect multiple stakeholders (e.g. para centres, airlines, other airspace users). 
The government decides about the continuity of special events, as a result of the impact and 
involvement of different stakeholders, the transparency in the decision-making process should 
be increased. To provide more insight in how to justify impact of special events to all the airspace 
stakeholders. To do so, a stakeholder analyses should be performed for the primary stakeholders 
in Dutch airspace (para centres, airlines, Dutch Government, CSLK, MLA, LVNL, and airports) 
to identify what they need and allow on a yearly basis, and what the impact on all the stakeholders 
involved for certain events will mean. This will provide guidelines for operational outcomes in the 
strategic phase of the process and increases transparency in the impact of events. 
 
More transparency should be provided by involving stakeholders in the decision-making process. 
The LVNL can achieved this by using a bandwidth of operational impact and their different 
solutions to provide stakeholders with the understanding of what different special events will 
mean. To increase the quality of impact assessments more insight is needed in external factors 
influencing the ATM system. As a result, it is recommended to perform further research in how 
airspace users react to ATM system performance disruptions. Which mitigation strategies do 
airline apply to react to disruptions, and what does is mean for the airspace serviced by the LVNL. 
The outcome of the research develops the understanding at the LVNL about how airspace users 
could react to airspace disruptions. Thereby, improving the ability of the LVNL to perform impact 
assessments for events. 

 
Currently, the experience at the stakeholders indicate that during some historical events, the 
organisations are unaware of aviation related impact of special events, communication channels  
in the process are unclear. The companies performing special event related flights are unaware 
of their operational requirements of special events, or that the companies do not communicate 
sufficiently. All of these reasons could result in changes of the operational plans or impact 
assessments, changing actual operational outcomes. Improving the quality in the process 
minimized the chance in changes during the strategic phase. As a result, a better standard 
process should be implemented (could be at government level), with clear roles for the different 
stakeholders in the strategic planning phase. The new process should incorporate post-OPS 
analyses of the process and the operational outcome of special events, evaluating them with the 
stakeholders to implement lessons learned from different perspectives. Appendix IX indicates a 
proposal for a milestone approach for the special event process. The Dutch Government as 
airspace  owner is a good suggestion to lead the process, since they provide a Go/No-Go for 
events. The LVNL however has to accommodate this and provide consultation related to 
operational decisions and the impact assessment. The LVNL therefore need to get in contact 
with the right stakeholders in the process, the process leader can act as the entity 
accommodating the right communication channels. 
 
Last, in table 24 a priority matrix is stated related to the recommendations discussed above. The 
table indicates the per recommendation what the benefits are, which stakeholders are involved 
and what the priority of the recommendation is. 

 

Priority Recommendation Explanation Benefits Stakeholders 

1 1. Impact 
assessment 
translation 

Provide a 
bandwidth of 
the impact and 
operational 

Better insight for all 
stakeholders involved 
in the potential impact 
of events. Enables 
stakeholder to base 

LVNL, 
Governments, 
Airspace 
users 
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solutions for 
special events. 

decisions in operation 
on more rational 
arguments. And 
provides a baseline for 
impact justification for 
special events. 

2 Stakeholder 
analyses 

Research the 
requirements 
for different 
stakeholders in 
the special 
event process 

Insight in requirements 
of different airspace 
users and what they 
require on a yearly 
basis or allow. 

Dutch 
Government 

3 Transparency in 
the process 

Involve 
stakeholders in 
decision 
making 
process on 
strategic level 
on the basis of 
different 
operational 
scenarios 
 

More transparency, 
increases justification in 
decision-making. 

LVNL, Dutch 
Government 

4 Gap between 
strategic, and 
tactical know-how 

Increase 
know-how at 
the strategic 
level about the 
ATM-system. 

A better understanding 
of operational outcome 
and requirements of 
different special events. 
Additionally, increasing 
involvement of 
operationally 
experienced controllers 
in the process could 
minimize the gap 
between planning and 
actual operational 
outcome. Plus 
providing more insight 
into the different factors 
affecting capacity, 
increasing capability to 
perform impact 
assessments 

LVNL 

5 Standard process 
with clear roles 
and 
communication 
channels and 
post-ops 
evaluation 

Standard 
process for 
bigger events, 
requiring the 
Government to 
perform a 
leading role 
and setting up 
clear 
communication 
channels. 

Increases quality of the 
current special event 
process, decreasing 
the chances of changes 
in operational 
requirements in a later 
stage of the process 

LVNL, Dutch 
Government 

 
Table 24 recommendation priority table 
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Appendix I   Reflection Bas Broekstra 
 
The objective of the thesis is to proof that over the last four years of Aviation Studies I gained 
skills and competences, suitable to graduate for the Bachelor of Science. This reflection aims to 
review and evaluate the skills and competences used during my graduation internship. For the 
reflection I will use the STARR method. Which stands for Situation, Task, Action, Result, and 
Reflection. This method is effective methodology to reflect upon your work and experiences 
during a research. 

 
I will focus upon two core activities performed during the research: 

¶ SCRUM 

¶ Research methods and skills 
 
SCRUM 

At the Knowledge and Development Centre a form of SCRUM is used to provide the students 
with a platform to structure their research process, in order to achieve the research goal. For 
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myself, this provided me with a good platform to structure my work. I am a little bit chaotic, 
wanting to do much tasks at the same time, losing the bird-eye perspective over the research. I 
want to reflect on SCRUM since this provide me with a tool to improve my planning skills, and 
helped me learn how to work in a more structured way. 
 
Situation 
Every week on Tuesday and Thursday, the weekly scrum meetings took place, with Alina the 
scrum master. The goal of the meetings is to provide a clear, structured, and transparent scrum-
board, understandable for others. Alina ensured I worked according to the scrum principles. 
 
Task 
Every two weeks a sprint reviews occurred with the managers from the stakeholders of the KDC. 
During these sprint reviews, which basically were pitch moments reviewing your research 
direction, approach, and in a later stage the results. The managers provided consultation and 
feedback, and results were presented and discussed. The task was to provide a scrum board 
with a goal which could be achieved for these two-weekly sprint reviews. Working like this in a 
structured way, with regular feedback moments helped me to set achievable goals, and provided 
with better insight in how much time certain tasks would require. Helping to avoid one of the 
pitfalls in doing research, which is setting to ambitions targets. The scrum-board is divided in four 
swim-lanes. 
 

1. The user-story 
2. To-Do 
3. Doing 
4. Done 

In the swim-lanes post-its represented tasks required to be performed in order to achieve the 
goal of the user-story. 
 
Action 
The user-story stated the main objective for every two weeks. Secondly, related task were 
identified to provide an indication of the activities which had to be done during the two weeks. 
The goal is to state all the activities for the two week period, but you only work on one at the 
same time, before starting another activity, unless an activity required to wait on a response of 
other persons. In this case and extra ñwaitingò category was created. 

 
Result  
The result provided me at times with an effective and structured way of working. As activities 
needed to be clear and concise, it really helped me to identify what needed to be done in order 
to finish an activity, providing transparency in the research process. 
 
 
Reflection 
Using SCRUM helped me to structure the research. However, at times I did lose the birds-eye 
perspective over the research, since I over estimated activities, resulting in the fact that 2-weekly 
goals werenôt met, since by times the goals I set were ambitious. However, I got better in 
organising and structuring a project. Still this can be improved, especially time management. But 
since SCRUM provided me with a platform to structure work, I am planning on using it in the 
future in my way, since I really liked working according to this method. 

 
Research Methods and skills 
The main research methods used were literature research, interviews and quantitative data 
analyses. In order to apply these methods research skills were required in to apply the methods 
and analyse the results. 

 
Situation 
In the research interviews, desk research, and data analyses have been used. The data analyses 
used volume and complexity data to identify performance disruptions (using EUROCONTROL 
DDR data, and LVNL lynx data). The and the interviews aimed to identify experiences and the 
perspectives of different stakeholders and experts on the special event process. 
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Task 
The task is to process and collect all the required data in order to have sufficient information to 
perform an adequate analyses. Skills were required to narrow down the data and to be able to 
draw conclusions (interpreted the data). Regarding the interviews this was a new method for me, 
multiple interviews have been done, requiring to contact multiple people in order to ensure that 
enough data could be gathered, and to ensure that qualitative information was coming from 
multiple perspectives. Additionally, the right questions needed to be asked in order get all the 
information out of the interviewees. 
 
The quantitative data analyses part required to acquire and process the data, in order to get 
graphs and tables. Up front the method needed to be predefined to understand what had to 
happen with the data in order to get the adequate results. 
 
Action 
For the data analyses part, I had to gather data from DDR and the LVNL, after this I processed 
and analysed it using NEST and Excel. During my first internship I and during aviation I realty 
learned how to work with excel, as a result I experienced that processing the data was enjoyable. 
For the qualitative interviews, I predefined the research questions as open and unstructured 
enabling to ask more-in depth questions during the interviews, to react on answers provided by 
the interviews to get more data from them. 

 
Result  
Different stakeholders eventually have been interviewed. Providing a perspective on the special 
events process from different directions. It is important in this to stay objective, when speaking 
different stakeholders, to prevent to favour the research to one particular party. For the data 
analyses concise interpretation of the data is important, to draw the right conclusions. In the 
research I did this during some situation and tried to do this as much as possible. 
 
Reflection 
I really enjoyed working on the research. However, with the quantitative analyses part I had 
difficulty writing down in a professional way what the impact of the data indicated. Discussing 
result with the stakeholders and other research at the KDC centre of Excellence however, 
provided me with positive feedback on how to increase my skills in interpreting data, and drawing 
conclusions. Qualitative research is what I have been doing during aviation for the last years, as 
a result this is enjoyable and understandable. However, I learned to be more objective towards 
peopleôs opinions. In the past I often took over the opinion of people on a subject. However, 
interviewing different stakeholders provided me with a better understanding to be objective in a 
research assessing obtained data from an independent perspective. 
 
 
 
 
 
 
Overall conclusion 
 
During the research I really improved my time management skills and planning skills as a result 
of the regular feedback moments, and using scrum as a planning and structure tool for goals and 
activities. Therefore, I am aiming to keep using this tool to keep improving these skills. 
Furthermore, I developed my know-how about research methods, and improved my skills to apply 
these methods to a subject from the industry. 
 

Enable Aviation, Together 
(Samen luchtvaart mogelijk maken)  
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Appendix II Impact of Special event Airspace Process (LVNL, 
2017)  
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Appendix III LVNL performance and capacity factor framework 
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Appendix IV Endogenous factors listed in the ACE 2009 report 
related to airspace performance (EUROCONTROL, 2011) 
 
 
Endogenous factors listed in the ACE 2009 report related to airspace performance: 
 
Organizational factors 

¶ Internal Organizational structure 
o Degree of centralization 
o Optimization of internal processes 
o Corporate culture 

¶ In-house activities 
o Leasing, renting, owning assets 
o Research and development policy 
o Outsourcing non-core activities 

¶ Human resources 
o Internal communication 
o Recruitment and training 
o Staff/management relationships 

¶ Relation with customers 
o Arrangements for customer consultation 
o Disclosure of audited financial statements 

 
Managerial & financial aspects 

¶ ANSP management 
o Top-management leadership and actions 
o Performance oriented management 

¶ Collective bargaining process 

¶ Financial and accounting aspects 
o Business planning process 
o Investment policy 
o Balance sheet structure 
o Depreciation policy 
 

Operational & technical setup including: 

¶ Operational organization 

¶ Operational concepts and processes 
o Airspace and sector design 
o ASM, ATFM or ATFCM 
o Civil/military arrangements 

¶ Operational flexibility 
o ATM systems & equipment 
o Human/system interaction 

 
Exogenous factors listed in the ACE 2009 report related to airspace performance: 
 
Legal & socio-economic conditions 

¶ Overall business and economic environment 
o Exchange and inflations rates 
o Cost of living and market wages rates 
o Political factors 
o Taxes on turnover or profit 
o Accounting standards 

¶ General labour law and rules governing industrial relations 
o Working hours 
o Retirement age 
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o Social security and pensions 

¶ Value Added Tax application 
Operational conditions 

¶ Size of the ANSP 

¶ Traffic complexity 
o Density of traffic 
o Structural complexity 
o Traffic mix 

¶ Spatial and temporal traffic variability 

¶ Type of airspace under ANSP responsibility 

¶ Weather 
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Appendix V EUROCONTROL integrated systems 
(EUROCONTROL, 2018) 
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Appendix VI Historical event analyses 
Event 1: World Ports Classics Tour 2015 
 

What Sunday 23rd of May Monday 24rd of May 

Year 2015 
 

2015 
 

Date Sunday 23rd of May Monday 24rd of May 

Impact on airport or 
airspace? 

Airspace Airspace 
 

Time of Day (LT) 1330-1600 1330-1600 (LT) 
 

Operational outcome * Relay flight FL50                               
* Helicopter 500ft or lower 

* Relay flight FL50                              
* Helicopter 500ft or lower 
 

Where? Rotterdam - Antwerp Antwerp - Rotterdam 
 

Affected airspace/airport * Rotterdam TMA1 and TMA2                     
* CSLK NW Milligen TMA G2 & 
TMA G1 

* Rotterdam TMA1                                    
*CSLK NW Miligen TMA G1 
 

Involved stakeholders CSLK, LVNL CSLK, LVNL 
 

Agreements Helicopter stays on the agreed 
route and the relay flight circles 
the route at FL50 

Helicopter stays on the agreed 
route and the relay flight circles 
the route at FL50 
 

ATC sections ACC and APP/TWR ACC and APP/TWR 
Table 25 World Ports Classics Tour 2015 (LVNL, 2015) 

Severity score: 

What Sunday 23rd of May Monday 24rd of May 

Involved stakeholders _ 
 

_ 
 

Complexity 0 0 

Volume 0 0 

Explanation Involvement of different 
stakeholder means that on 
strategic level communication 
must be agreed on specifically 
with the involved parties. 
Complexity is not impacted 
severely since relay flight 
remains at relative lower 
altitude. Volume not severely 
impacted. 

Involvement of different 
stakeholder means that on 
strategic level communication 
must be agreed on specifically 
with the involved parties. 
Complexity is not impacted 
severely since relay flight 
remains at relative lower 
altitude. Volume not severely 
impacted. 

Table 26 World Ports Classics Tour 2015 assessment table 

 
Explanation: (Correlation and severity score explanation based on interview answers) 
The event takes place at relative low altitudes (relay flight at FL50), ACC sectors start at FL55, 
as a result the relay flight remains under sector 3. The helicopters will primarily impact aviation 
in case of in close proximity of runway starts or landing routes (basically within the CTR of an 
airport). They fly at a maximum altitude of 500ft following the stage. The relay flight flies through 
multiple airspace segments (military and civil), therefore both CSLK and LVNL APP/TWR are 
involved with the event. In case of the involvement of different parties agreements on tactical 
level are important, to minimize uncertainties at tactical level. 
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Sunday 23rd of May ï Chart of Affected airspace 

 
Figure 22 World Ports Classics Tour 2015 Affected airspace segment 23rd of May (LVNL, 2015) 

 
Monday 24rd of May ï Chart of Affected airspace 
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Figure 23 World Ports Classics Tour 2015 Affected airspace segment 24th of May (LVNL, 2015) 

 
Event 2: Binckbank Tour 2017 
 

 What Monday 7th of 
august 
 

Tuesday 8th of 
august 
 

Sunday 13th of 
august 
 

Year 2017 2017 2017 

Date Monday 7th of august 
 

Tuesday 8th of august 
 

Sunday 13th of august 
 

Impact on airport or 
airspace? 

Airspace Airspace Airspace 

Time of Day (LT) 1400-1720 1400-1720 1330-1720 

Operational outcome *Relay flight FL190     
*Helicopter 500ft or 
lower 

*Relay Flight  FL240    
* Helicopter 500ft or 
lower 

*Relay Flight  FL240    
* Helicopter 500ft or 
lower 

Where? Breda-Venray Voorburg Antwerpen-Brussels 

Affected airspace/airport * Sector 3                                                                
*NW Milligen TMA D                                 
*EHV TMA 

* Sector 3 
*CTR Rotterdam 
 

* TMA NW Milligen                                     
*Sector 3                                                         

Involved stakeholders * CSLK  AOCS                                                             
* LVNL 
 

* Belgo Control                                               
* LVNL 

*Belgo Control                                              
*CSLK  AOCS                                                             
* LVNL 
 

Agreements Relay flight is 
transferred at sector 
boundary between  
LVNL AOCS ATC to 
LVNL ACC. 
Operations can deny 
the relay flight 
 

Relay flight is 
coordinated at FL240 
by Belgo control. 
Operations can deny 
the Relay flight. 
Other flights are 
separated from the 
relay flight. 
 

Relay flight is 
coordinated at FL240 
by Belgo control. 
Operations can deny 
the Relay flight. 
Other flights are 
separated from the 
relay flight. 
 

ATC sections ACC ACC & TWR-APP ACC TWR-APP 
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Table 27 Binckbank tour 2017 (LVNL, 2017) (LVNL, 2017) 

 
Severity score: 

What Monday 7th of august 
 

Tuesday 8th of 
august 
 

Sunday 13th of 
august 
 

Involved stakeholders _ 
 

_ 
 

_ 
 

Complexity 0 0 0 

Volume 0 0 0 

Explanation Different stakeholders 
involved. 

Coordination 
required, Sector 3 is 
busy sector capacity 

needs to be 
maintained. 

Therefore, Volume 
and complexity 

related factors can 
influence the 

capacity. 

Different stakeholder 
involved. Good 

coordination and 
communication 

required. Helicopters 
potentially in 

Rotterdam CTR, 
close communication 
therefore needed with 
APP as well. Volume 

and complexity 
influenced minimally. 

Different stakeholders 
involved. 

Coordination 
required, Sector 3 is 
busy sector capacity 

needs to be 
maintained. 

Therefore, Volume 
and complexity 

related factors can 
influence the 

capacity. 
Table 28 Binckbank Tour 2017 severity assessment table 

 
Explanation: (Correlation and severity score explanation based on interview answers) 
Different ATC section and ANSPôs involved, including Belgium control. Therefore important to 
manage coordination and communication agreements in the strategic phase of the planning 
process. Helicopter can impact Rotterdam CTR operations regarding their location in the CTR, 
potentially impacting starts or landing. 
Monday 7th of august ï Chart of Affected airspace 

 
Figure 24 Binckbank tour 2017 7th of august affected airspace segments (LVNL, 2017) 

 
Tuesday 8th of august ï Chart of Affected airspace 
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Figure 25 Binckbank tour 2017 8th of august affected airspace segments (LVNL, 2017) 

 
 
Sunday 13th of august ï Chart of Affected airspace 

 
Figure 26 Binckbank tour 2017 13th of august affected airspace segments (LVNL, 2017) 
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Event 4: Marathon of Amsterdam 
 

 What 2015 2016 2017 

Date 17th & 18th of October 15th & 16th of October 14th & 15th of 
October 

Impact on airport or 
airspace? 

Airspace Airspace Airspace 

Time of Day (LT) 1630-1700 & 0830-
1300 

1630-1700 & 0830-
1300 

1600-1700 & 0800-
1300 

Operational outcome *Relay flight FL140 
within 5NM radius of 
course            
*Helicopter flight 500-
700ft 
 

*Relay flight FL140 
within 5NM radius of 
course            
*Helicopter flight 500-
700ft 
 

*Relay flight FL140 
within 5NM radius 
of course            
*Helicopter flight 
500-700ft 
 

Where? Amsterdam Amsterdam Amsterdam 

Affected 
airspace/airport 

CTR Amsterdam and 
SPYPAM 
 

CTR Amsterdam and 
SPYPAM 
 

CTR Amsterdam 
and SPYPAM 
 

Involved stakeholders LVNL LVNL LVNL 

Agreements Helicopter ask 
permission to enter 
Schiphol CTR. 
Admission given by 
TWR-SUP and APP-
SUP in case of runway 
04/22 and 09/27 use, 
flight can be 
cancelled. 

Helicopter ask 
permission to enter 
Schiphol CTR. 
Admission given by 
TWR-SUP and APP-
SUP in case of runway 
04/22 and 09/27 use, 
flight can be cancelled. 

Helicopter ask 
permission to enter 
Schiphol CTR. 
Admission given by 
TWR-SUP and 
APP-SUP in case 
of runway 04/22 
and 09/27 use, 
flight can be 
cancelled. 
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ATC sections ACC & TWR-APP 
 

ACC & TWR-APP 
 

ACC & TWR-APP 
 

Table 29 Marathon of Amsterdam (LVNL, 2015) (LVNL, 2015) (LVNL, 2016) (LVNL, 2016) (LVNL, 2017) (LVNL, 2017) 

 
Severity score: 

What 2015 2016 2017 

Involved stakeholders 0 0 0 

Complexity 0 0 0 

Volume 0 0 0 

Explanation Runway use can be 
impacted by the event. 
Therefore, close 
coordination required. 
Primarily LVNL 
involved therefore 
communication not 
complicated with 
different stakeholders. 
Volume and capacity 
impact is minimal. 
Since flights or 
helicopters can be 
denied in case they 
obstruct  runway use in 
the Schiphol CTR to 
much. 

Runway use can be 
impacted by the event. 
Therefore, close 
coordination required. 
Primarily LVNL 
involved therefore 
communication not 
complicated with 
different stakeholders. 
Volume and capacity 
impact is minimal. 
Since flights or 
helicopters can be 
denied in case they 
obstruct  runway use in 
the Schiphol CTR 
much. 

Runway use can be 
impacted by the 
event. Therefore, 
close coordination 
required. Primarily 
LVNL involved 
therefore 
communication not 
complicated with 
different 
stakeholders. 
Volume and 
capacity impact is 
minimal. Since 
flights or helicopters 
can be denied in 
case they obstruct  
runway use in the 
Schiphol CTR 
much. 

Table 30 Marathon of Amsterdam assessment table 

   
 
 
Explanation: (Correlation and severity score explanation based on interview answers) 
Event temporarily occurs in the CTR of Schiphol with helicopter flights, thereby, potentially 
impacting the runway use. ACC supervisors can deny the flights in case the impact becomes to 
severe. Important during this event is to agree on with the occurring flights where they are allowed 
to operate in the Schiphol CTR and the SPY/PAM area, since it involves critical airspace 
segments, with critical traffic flows from and to Schiphol airport. Event occurs yearly therefor 
operational outcome are optimized over the years. 
 
2015 -ï Chart of Affected airspace 
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Figure 27 Marathon of Amsterdam affected airspace segments 2015 (LVNL, 2015) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
2016 -ï Chart of Affected airspace 
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Figure 28 Marathon of Amsterdam affected airspace segments 2016 (LVNL, 2016) 

 
2017-ï Chart of Affected airspace 

 
Figure 29 Marathon of Amsterdam affected airspace segments 2017 (LVNL, 2017) 
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 Event 5: Marathon of Rotterdam 
 

 What 2015 2016 2017 

Date 11th & 12th of April 9th & 10th of April 8th & 9th of April 

Impact on airport or 
airspace? 

Airspace Airspace Airspace 

Time of Day (LT) 1615-1800 & 0830-
1230 

1615-1800 & 0830-
1230 + 1355-1615 

1600-1720 & 0830-
1230 + 1300-1630 

Operational outcome *transfer and test flight 
FL110                         
* Helicopter 500-700ft 
and minimum 1000ft 
 

*transfer and test flight 
FL110                   
 * Helicopter 500-700ft 
and minimum 1000ft 
 

*transfer and test 
flight FL110                    
* Helicopter500-
700ft and minimum 
1000ft 
 

Where? Rotterdam Rotterdam Rotterdam 

Affected 
airspace/airport 

Sector 3, CTR 
Rotterdam 
 

Sector 3, CTR 
Rotterdam 

Sector 3, CTR 
Rotterdam 

Involved stakeholders LVNL, GA LVNL, GA LVNL, GA 

Agreements Para jumping Rhoon 
not allowed during 
Relay flight. flights 
stays within 2.5nm 
radius of course. 
 

Para jumping Rhoon 
not allowed during 
Relay flight. flights 
stays within 2.5nm 
radius of course. 
 

Para jumping 
Rhoon not allowed 
during Relay flight. 
flights stays within 
2.5nm radius of 
course. 
 

ATC sections ACC & APP ACC & APP ACC & APP 
Table 31 marathon of Rotterdam (LVNL, 2015) (LVNL, 2015) (LVNL, 2016) (LVNL, 2016) (LVNL, 2017) 

 
Severity score: 

What 2015 2016 2017 

Involved stakeholders 0 0 0 

Complexity 0 0 0 

Volume 0 0 0 

Explanation Coordination is 
required since sector 3 
is busy. Furthermore 
para jumping in the 
Rhoon is nog allowed. 
Coordination and 
communication 
important to agree on 
and communicate to all 
the stakeholders. 
Helicopters fly in 
Rotterdam CTR 
meaning it is important 
for APP and TWR to 
be aware of ongoing 
operations during the 
event. 

Coordination is 
required since sector 3 
is busy. Furthermore 
para jumping in the 
Rhoon is nog allowed. 
Coordination and 
communication 
important to agree on 
and communicate to all 
the stakeholders. 
Helicopters fly in 
Rotterdam CTR 
meaning it is important 
for APP and TWR to 
be aware of ongoing 
operations during the 
event. 

Coordination is 
required since 
sector 3 is busy. 
Furthermore, para 
jumping in the 
Rhoon is nog 
allowed. 
Coordination and 
communication 
important to agree 
on and 
communicate to all 
the stakeholders. 
Helicopters fly in 
Rotterdam CTR 
meaning it is 
important for APP 
and TWR to be 
aware of ongoing 
operations during 
the event. 

Table 32 marathon Rotterdam Assessment score table 
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Explanation: (Correlation and severity score explanation based on interview answers) 
Event occurring in Rotterdam CTR and Sector 3. Sector 3 is busy meaning it is important to 
monitor the capacity in case of impacted operations. Complexity and volume are potentially 
impacted by the circling relay flight. However, providing sufficient agreements between 
stakeholders in the strategic planning phase and information to controllers before the day of 
operations means that the events I manageable. 
 
Marathon of Rotterdam 
 
2015 -ï Chart of Affected airspace 

 
Figure 30 Marathon Rotterdam Affected Airspace segments 2015 (LVNL, 2015) 
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2016 -ï Chart of Affected airspace 

 
Figure 31 Marathon Rotterdam Affected Airspace segments 2016 (LVNL, 2016) 
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2017 -ï Chart of Affected airspace 

 
Figure 32 Marathon Rotterdam Affected Airspace segments 2017 (LVNL, 2017) 
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Event 6: Champions Match Eredivisie 2016 

  

 What 2016 

Date 14th of May 

Impact on airport or 
airspace? 

Airspace 

Time of Day (LT) 1200-1800 

Operational outcome Feyenoord champion 
scenario 1 FL080 
within a 7NM radius of 
their stadium. Ajax 
champion FL110 to 
Amsterdam, FL140 
above Johan Cruijf 
Arena within 7NM 
 

Where? Amsterdam-Rotterdam 

Affected 
airspace/airport 

Sector 3 

Involved stakeholders LVNL 

Agreements In case of regulations 
in Sector 3 relay flight 
has to leave the area. 
Para jumping the 
Rhoon not allowed as 
long as sector 3 is 
affected with the relay 
flight. 

ATC sections ACC 
Table 33 Champions Match Eredivisie 2016 (LVNL, 2016) 

 
Severity score: 

What  

Involved stakeholders 0 

Complexity -  

Volume -  

Explanation Complexity and 
volume can be 
affected by the relay 
flight increasing 
workload for 
controllers. Sector 3 is 
serviced by the LVNL, 
therefore, no other 
stakeholders involved. 
Important in during this 
event in clear 
agreements with the 
company involved with 
the relay flight in case 
Ajax wins on the last 
day of the league. 
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Table 34 Champions Match Eredivisie (LVNL, 2016) 

   
 
 
 
 
 
 

Explanation: (Correlation and severity score explanation based on interview answers) 
Complexity and Volume are potentially impacted during multiple activated events in a sector. 
Therefor para jumping the Rhoon not allowed. Important in the process is clear communication 
agreements on strategic level and good coordination on tactical level. Sector 3 is busy, therefore 
in case of regulations the relay flight has to leave the area to minimize the impact on normal 
traffic flows. Unpredictable factor in the event is that Ajax could become champion as well. As a 
result, the operational outcome is unpredictable. 
 
 
2016 -ï Chart of Affected airspace 

 
Figure 33 Champions Match Eredivisie (LVNL, 2016) 
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Event 7: Para Jumping Oud-Gastel 

 

 What 2016 

Date 6th to 14th of August 

Impact on airport or 
airspace? 

Airspace 

Time of Day (LT) Daily blocks 
0845ï0915  
1120ï1150  
1340ï1410  
1540ï1610  
1740ï1810  
 

Operational outcome Between time brackets 
it is allowed to climb to 
FL120, standard is 
FL100.  

Where? TRA12, Sector 3 
 

Affected 
airspace/airport 

AOCS NM ATC 
services Para flights, it 
is only allowed if 
sector 3 has enough 
capacity. During 
activitation of other 
para area, Oud-Gastel 
can not jump. In case 
of activation of TRA12 
no jumping either. 
 

Involved stakeholders CSLK, LVNL 

Agreements AOCS NM ATC 
services Para flights, it 
is only allowed if 
sector 3 has enough 
capacity. During 
activation of other 
para area, Oud-Gastel 
cannot jump. In case 
of activation of TRA12 
no jumping either. 
 

ATC sections ACC 
Table 35  Para Jumping Oud-Gastel (LVNL, 2016) 

 
Severity score: 

What 2016 

Involved stakeholders -  

Complexity -  

Volume -  
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Explanation Difficult area with 
multiple stakeholders 
and airspace sections 
in the area close 
coordination and 
communication is 
important. 
 

Table 36 Para Jumping Oud-Gastel 2016 assessment table 

   
 
 
 

Explanation: (Correlation and severity score explanation based on interview answers) 
Important in managing difficult located events is sufficient agreements between stakeholders and 
communication on strategic level and coordination at tactical level. Civil and military airspace in 
close proximity of the event. Therefore, cooperation between LVNL and CSLK is important. 
Furthermore, events located in sector 3 which is the busiest sector. Taking into account the 
multiple time blocks on which the para jumpers can climb up to FL120 management of capacity 
is important throughout the days of the event. Complexity is potentially impacted, as a result of 
the traffic mix in sector 3. Since the flight is services by the CSLK ACC close coordination is 
important. 
 
2016 -ï Chart of Affected airspace 

 
Figure 34 Para Jumping Oud-Gastel affected airspace (LVNL, 2016) 
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Event 8: World Harbour Days Rotterdam 
 

 What 2015 2016 2017 

Date 4th to 6th of 
September 

2nd to 4th of 
September 

1st to 3rd of 
September 

Impact on airport or 
airspace? 

Airspace Airspace Airspace 

Time of Day (LT) Day 1 
1145-1235 
1505-1515  
Day 2 
1525-1615  
Day3 
1000-1050  
1605-1635 
 

Day 1 
1100-1130 
1340-1430 
Day 2 
1110-1200 
1630-1700 
Day 3 
1510-1600 

Day 1 
1100-1130 
1340-1430 
Day 2 
1110-1200 
1630-1700 
Day 3 
1510-1600 

Operational outcome demonstration flights 
GND-1000ft and 
1500ft advertisement 
flights 

demonstration flights 
GND-1000ft and 
1500ft advertisement 
flights 

demonstration flights 
GND-1000ft and 
1500ft advertisement 
flights 

Where? Rotterdam Rotterdam Rotterdam 

Affected 
airspace/airport 

CTR Rotterdam CTR Rotterdam CTR Rotterdam 

Involved stakeholders LVNL LVNL LVNL 

Agreements Activation of area is 
communicated with 
Rotterdam TWR 

Activation of area is 
communicated with 
Rotterdam TWR 

Activation of area is 
communicated with 
Rotterdam TWR 

ATC sections APP/TWR APP/TWR APP/TWR 
Table 37 World Harbour Days Rotterdam (LVNL, 2015) (LVNL, 2016) (LVNL, 2017) 

 
Severity score: 

What 2015 2016 2017 

Involved stakeholders 0 0 0 

Complexity 0 0 0 

Volume 0 0 0 

Explanation Lower airspace 
affected, airport is not 

busy close 
communication with 
event initiator serves 
and minimizes impact 

Lower airspace 
affected, airport is not 

busy close 
communication with 
event initiator serves 
and minimizes impact 

Lower airspace 
affected, airport is not 

busy close 
communication with 
event initiator serves 
and minimizes impact 

Table 38 World Harbour Days Rotterdam assessment table 

   
Explanation: (Correlation and severity score explanation based on interview answers) 
Event affects lower altitudes over the course of 3 days for temporarily short time blocks affecting 
Schiphol and Rotterdam CTR. In case of the event APP/TWR needs to be informed about the 
activations of the routes. Important on strategic level is to agree on a standard routes use for the 
event. This important to manage the event on stakeholder and capacity level. Complexity and 
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volume of airspace is not impacted severely good agreements on strategic level, and tactical 
coordination ensures impact is minimized. 
 
 
 
 
 
 
 
 
 
 
 
 
 
2015 to 2017-ï Chart of Affected airspace 

 
Figure 35 World Harbour Days Rotterdam affected airspace (LVNL, 2015) 
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Event 9: veterans Day The Hague 
 

 What 2015 2016 2017 

Date 27th of June 25th of June 24th of June 

Impact on airport or 
airspace? 

Airspace Airspace Airspace 

Time of Day (LT) 1245-1430 1245-1430 1245-1430 

Operational outcome Demonstration flights 
aircraft and 
helicopters 
 

Demonstration flights 
aircraft and 
helicopters 
 

Demonstration flights 
aircraft and 
helicopters 
 

Where? The Hague The Hague The Hague 

Affected 
airspace/airport 

CTR3 schiphol 
affected flights stay 
under 1500ft 

CTR3 Schiphol 
affected flights stay 
under 1500ft 

CTR3 Schiphol 
affected flights stay 
under 1500ft 

Involved stakeholders LVNL LVNL LVNL 

Agreements CTR3 Schiphol 
affected flights stay 
under 1500ft 
 

CTR3 Schiphol 
affected flights stay 
under 1500ft 
 

CTR3 Schiphol 
affected flights stay 
under 1500ft 
 

ATC sections APP/TWR APP/TWR APP/TWR 
Table 39  veterans Day The Hague (LVNL, 2015) (LVNL, 2016) (LVNL, 2017) 

 
Severity score: 

What 2015 2016 2017 

Involved stakeholders 0 0 0 

Complexity 0 0 0 

Volume 0 0 0 

Explanation Lower airspace 
affected, airport is not 

busy close 
communication with 

Lower airspace 
affected, airport is not 

busy close 
communication with 

Lower airspace 
affected, airport is not 

busy close 
communication with 

Table 40 veterans Day The Hague assessment table 

   
Explanation: (Correlation and severity score explanation based on interview answers) 
Event affects lower altitudes over the course of 3 days for temporarily short time blocks affecting 
Schiphol and Rotterdam CTR. In case of the event APP/TWR needs to be informed about the 
activations of the routes. Important on strategic level is to agree on a standard routes use for the 
event. This important to manage the event on stakeholder and capacity level. Complexity and 
volume of airspace is not impacted severely good agreements on strategic level, and tactical 
coordination ensures impact is minimized. 
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2015 -ï Chart of Affected airspace 

 
Figure 36 veterans Day The Hague affected airspace 2015 (LVNL, 2015) 

 
2016 -ï Chart of Affected airspace 
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Figure 37 veterans Day The Hague affected airspace 2016 (LVNL, 2016) 

2017 -ï Chart of Affected airspace 

 
Figure 38 veterans Day The Hague affected airspace 2017 (LVNL, 2017) 

 
















































































