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Figure 9.1 –  SES implementation five pillars 

Source: A Blueprint for the Single European Sky by IATA 



Figure 9.2 –  En-route ATFM delay (RP1-RP2) (min/flight) 



Figure 9.3 – Functional airspace blocks (FABs) 

Source: EUROCONTROL 
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Figure 9.4 – SESAR main pillars 

Source: SESAR webpage 
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Table 9.1 – Performance ambitions for 2035 for controlled airspace (European ATM Master Plan, 2019)  
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Figure 9.6 – FAA and EASA rulemaking agreement foresee 3 possible working methods





Figure 9.7 – Diagram about how to determine certification basis for derivative airliner types 

Source: Boeing and the UK Civil Aviation Authority 

 





http://www.theicct.org/blogs/staff/could-icaos-co2-standard-not-cover-any-aircraft






 

Figure 9.8 – China attempts to manufacture commercial aircraft  
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Figure 9.9 – Revolutionary aircraft configurations 

Source 1: From Air Transport System 2050 Vision to Planning for Research and Innovation  
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http://www.faa.gov/aircraft/air_cert/design_approvals/transport/transport_intl/sd_list/ssd_nonssd_list/


 

https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/air/transformation/certification_strategy/media/cmt_strategy.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/air/transformation/certification_strategy/media/cmt_strategy.pdf
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Table 9.2A – Representative health effects of air pollutants 

Table 9.2B – Representative environmental effects of air pollutants

Source: Evaluation of Air Pollutant Emissions from Subsonic  

Commercial Jet Aircraft, EPA 

 

 
 

Figure 9.10 – Polluting particles matter 

Source: ICAO Information Paper CAEP-SG/ 20082-IP/05  



 

 

https://www.icao.int/environmental-protection/Pages/technology-standards.aspx
https://www.icao.int/environmental-protection/Pages/operational-measures.aspx
https://www.icao.int/environmental-protection/Pages/market-based-measures_old.aspx
https://www.icao.int/environmental-protection/GFAAF/Pages/default.aspx


 

Table 9.3 – Summary of emission indicators based on IMPACT data 

 

Figure 9.11 – Emissions by source (Source: ICAO).



 

 

Figure 9.12 – Emissions from a typical two-engine jet aircraft during 1-hour flight with 150 passengers  

Source: FOCA  



 
 

Figure 9.13 – Emissions monitoring  

 
 

Figure 9.14 – Implementation of emissions monitoring  



 

Figure 9.15 – Emission Monitoring Methods

 

Table 9.4 – Average emission cost for commonly used aircraft types at Taipei Songshan Airport 



Table 9.5  – Aircraft Emissions Contribution to Metropolitan Area Emissions Inventories 

 
 

Figure 9.16 – Average age of the global operating aircraft fleet from 2018 to 2028, by region or country (in years) 



Figure 9.17 – Average CO2 Emissions per Seat for Narrow and Wide Body Aircraft for Each Airline

 

 

 

Figure 9.18 – Sustainable Aviation Carbon Roadmap (Source: Sustainable Aviation CO2 Roadmap)  

 



Figure 9.19 – Average HC Emissions per Seat for Narrow and Wide Body Aircraft for Each Airline

 

 

Figure 9.20 – Average CO Emissions for Narrow and Wide Body Aircraft for Each Airline  



 

Figure 9.21 – Average NOX Emissions per Seat for Narrow and Wide Body Aircraft for Each Airline

 

Figure 9.22 – Average SO2 Emissions per Seat for Narrow and Wide Body Aircraft for Each Airline



 
 

Figure 9.23 – Gallons of Fuel per Hour for Each Airline Broken Down by Narrow and Wide Body Aircraft 

 

 

 

Figure 9.24 – Fuel Efficiency and Forecast v Today (Source: ICAO and ICCAIA)

 



 

Figure 9.25 – UK Fleet, Average Age (Source: EMRC/AEA (for DfT)) Figure 9.26 - Europe to North America 

Proportion of Flights in 2015 by Technology Age (Source: Capstats.com)

 

Figure 9.26 – Europe to North America Proportion of Flights in 2015 by Technology Age (Source: Capstats.com)





 





 

 

 

 

 

Figure 9.27 – Development of aircraft noise emissions  

 



Figure 9.28 – Tightening of international noise levels 

 

 
Figure 9.29 – Aircraft fleet of the BDL airlines



 
Figure 9.30 – Boeing 737 series: development of noise emissions 

Source: Harris Miller & Hanson Inc.  



 

Figure 9.31 – Example of notional airport noise contours  

Figure 9.32 – Future technology improvements could stabilize overall aircraft noise exposure in the 2035 

timeframe 



  

 

Table 9.6 – Summary of noise indicators 



 

Figure 9.33 – Heathrow departure 90 dBA SEL contours on 27L CPT for selected aircraft  

 

 

Figure 9.34 – Gatwick departure 90 dBA SEL contours on 26 SAM for selected aircraft  

 



 

Figure 9.35 – Heathrow arrival 85 and 90 dBA SEL contours for an Airbus A380 landing 27L compared with a 

Boeing 747-400, the principle aircraft it is replacing  

 



 

Figure 9.36 – LHR Aircraft fleet 2013 - No. aircraft vs. year built (Source: ERCD data)  



 

Figure 9.37 –  ICAO noise chapter performance of wide-body aircraft since 1960 (Source: EASA European Aviation 

Environmental Report)  

 

 

Figure 9.38 – Sustainable Aviation Noise Roadmap (Source: Sustainable Aviation Noise Roadmap)  



 

Figure 9.39 – Shrinking Airport Noise Contours: Heathrow, 1974-2012 (left) and Helsinki, 1990-2013 (right) 

(Source: Heathrow Airport Ltd, Helsinki Airport)  

 

Figure 9.40 – Aircraft Efficiency Gains since 1955 (Source: IEA)  



 

 

Table 9.7 – Engine Type, Take-off, Landing, and Total Decibel Levels for Each Aircraft Type Within Selected Airlines 
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Table 9.8 – Publicly stated policies on the use of biofuels by the airline. 

Source: airline websites 

 











- 

- 

- 

- 



- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 



- 







- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 





Figure 9.41 – Number of Accidents and Serious Incidents by Flight Phase, 2008- 2018  

(Annual Safety Review 2019, EASA).  



 

Figure 9.42 – Number of fatal accidents in aviation history for worldwide commercial air transport with large 

aeroplanes.  

Source: Annual Safety Review 2019, EASA.  

 

 

 

Table 9. 9 – Statistical yield in security and safety in 2017 compared to 2016.  

Source: IATA document 2018  

 

 



 

Figure 9.43 –  Safety management infrastructure in the USA based on figures from Boeing.  

Source: I. Schagaev, B.R. Kirk, Active System Control, DOI 10.1007/978-3-319-46813-6_1 Springer International 

Publishing AG 2018 

 



 

Figure 9.44 – Conventional cycle of information processing of flight information. 

Source: I. Schagaev, B.R. Kirk, Active System Control, DOI 10.1007/978-3-319-46813-6_1 

Springer International Publishing AG 2018  
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Figure 9.45 – The European Safety Risk Management Process.  

Source: EASA AST summary 2017  

 

 

Figure 9.46 – ASIAP State and Organisational Partners. Source:  

ICAO Safety Report 2017 Edition  

https://www.icao.int/safety/Documents/ICAO_SR_2017_18072017.pdf
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Figure 9.47 – Existing and developmental flight safety recorders.  

Source: I. Schagaev, B.R. Kirk, Active System Control, DOI 10.1007/978-3-319-46813-6_4  

© Springer International Publishing AG 2018
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Figure 9.48 – GASP objectives and associated timelines.  

Source: ICAO Doc 10004 Global Aviation Safety Plan 2017 – 2019  

http://www.icao.int/about-icao/Pages/Strategic-Objectives.aspx
http://www.icao.int/about-icao/Pages/Strategic-Objectives.aspx


  

 

 

Figure 9.49 – Per cent effective implementation (EI) of the critical elements (CEs) worldwide

Source: ICAO Doc 10004 Global Aviation Safety Plan 2017 – 2019 



 

 

 



Figure 9.50 – Effective implementation of incident and accident databases 

Source: ICAO Secretariat “Safety data, performance metrics and indicators”.  

Presented at 2015 High-level Safety Conference (HLSC 2015)  

 

 

Table 9.10 – Safety indicators 

Source: ICAO Secretariat “Safety data, performance metrics and indicators”.  

Presented at 2015 High-level Safety Conference (HLSC 2015)  
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http://www.airbus.com/aircraft/support-services/publications/safety-first-library.html
http://www.airbus.com/company/safety.html#commercialjetlinersafety


 

Figure 9.51 – Standard making process.  

Source: Suzanne K. Kearns Fundamental of International aviation. Routledge, Taylor and Francis.  
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Figure 9.52 – Percentage of failures in the practice of Safety management.  

Source: Aviation: Landscape, Classification, Risk Dataaleas 



 

 

Figure 9.53 – FAA SMS framework – Feedback between SRM and SA.  

Source: FAA 2010 
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http://europa.eu/rapid/press-release_IP-17-4971_en.htm
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http://europa.eu/rapid/press-release_IP-17-4971_en.htm
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Habli,+Ibrahim
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Habli,+Ibrahim
http://www.airbus.com/company/safety.html#commercialjetlinersafety
http://europa.eu/rapid/press-release_IP-17-4971_en.htm
http://europa.eu/rapid/press-release_IP-17-4971_en.htm
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Figure 9.54 – C series orders, cumulative by year 

Source: Bombardier web page  



Figure 9.55 – C series orders and deliveries by customer 

Source: Wikipedia web page  











 

Figure 9.56 – Relationship between US industry, including Boeing and Japan timeline 

Source: Boeing  





Figure 9.57 – Japanese Industry Work-Share Growth 

Source: Boeing  



Figure 9.58 – Airbus vs. Boeing net orders from 2007 to 2018.  

Figure 9.59 – Airbus vs. Boeing deliveries  



Figure 9.60 – A320 vs. B737 deliveries 

Source: Wikipedia web page 



Figure 9.61 – A350 vs. B787 orders, cumulative by year  

Source: Wikipedia web page  



Figure 9.62 – A350 vs. B787 deliveries, cumulative by year 

Source: Wikipedia web page 



Figure 9.63 – A380 and B747 orders, cumulative by year 

Source: Wikipedia web page

  

Figure 9.64 – A380 and B747 deliveries, cumulative by year 

Source: Wikipedia web page 
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