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Addressing Safety & Traffic Growth 

• Air traffic growth expands two-
fold once every 15 years 

• If we do nothing, we’ll have to 
bear costs 
– Direct costs:  

• congestion 
• delays 
• etc. 

– Indirect costs: 
• increase in accidents 
• negative impact on environment 

• Challenge is to ensure that 
continuous Safety 
improvement and Air 
Navigation modernization 
advance hand-in-hand 
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A Strategic Systems Approach 

• Number of States undertook 
modernization of national/regional ANS 

• Other States explore possibility of 
developing upgrades  

• Need for globally coordinated strategy  
– for globally interoperable ANS 

• ICAO developed strategic systems 
approach  
– linking progress in safety and AN  

• Allows States and stakeholders to realize 
safe, sustained growth,  
– increasingly efficient and environmentally 

responsible 

• Proposed approach addresses regulatory 
& user requirements 
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A Team Effort 
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“Block Upgrades” Strategy 

• Systems engineering planning & 
implementation approach 

• Clear goals in operational improvements  

• Result of extensive collaboration and 
consultation  
– safety enhancements 

– harmonization 

– removing barriers 

• Not “one size fits all”  
– based on specific traffic densities & 

operational needs 

– all modules not required in all airspaces 
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Overview of Block Upgrades 



27 June 2013 Page 7 

Routine Flight From Block 0 Perspective 
As of 2013 

CTA 

More approaches with 
vertical guidance 

Better capacity at gates 
Through CDM 

ToD CDOs ToC Increased use of CPDLC 

Airport Operations 

Optimum Capacity and 
Flexible Flights 

Efficient Flight Path 

Globally Interoperable 
Systems and Data 

Performance Improvement Areas 

Optimum flight levels 
Through In-trail separation  

using ADS-B In 

Improved conflict, 
obstacle/terrain alerts for 

controllers 

Reduced taxi and hold 
Through CDM between 
pilots, the operator and 

ATC 

Climb to optimum altitude 
without levelling off 

Consistent hand-overs 
Through increased automated 

transmission on ground 

Fly flight plan route with less holding  
Through better use of ATFM 

Improved dissemination of 
Meteorological  

Information globally 

Improved availability of NOTAM 
information globally 

Through fully digitized NOTAMs 

Improved visual 
traffic acquisition 

through ADS-B 
(specially on APR) 

Improved ACAS 
accuracy, specially in 

RVSM 
Through ACAS 7.1 

Increased 
surveillance (radar-

like separation) 
Through ADS-B 

Introduction of flex 
tracking and flexible use 

of airspace where it is not 
already being used 

Through CDM 
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CTA 

ToD ToC 

Airport Operations 

Optimum Capacity and 

Flexible Flights 

Efficient Flight Path 

Globally Interoperable 

Systems and Data 

Performance Improvement Areas 

Routine Flight From Block 1 Perspective 
As of 2018 

Remotely  
operated  

aerodrome  
control  

management 

Increased RWY throughput 
through dynamic wake 
turbulence separation 

based on real-time 

GBAS CAT II & III and PBN 
integration into STARs 

Approach path monitoring 
(Safety Nets) 

Optimum Descent Profiles 
(NextGen of CDOs) 

Real-time business decision-making 
between pilots and the company 

(e.g. managing lost slots) 

Flight  not restricted to 
published routes 

Enabled by enhanced 
avionics 

Tailored made data for the route of 
flight 

Through SWIM 

Improved exchange of information 
between flow control units 

Fewer tactical conflict avoidance 

Initial Integration RPA into non-segregated 
airspace (in stages) 

Better use of MET data on 
ground for decision-making 

1st steps towards preferred trajectory 
Through FF-ICE 

Improved CDM with 
performance metrics  
(e.g. pax held up in 

Security) 

Less delays in getting to 
RWY & to ramp 

Through integration of 
capacity control for 
TWY/ramp & RWY 

Moving maps,  
RWY alerting logic  

and EVS  
in low visibility taxing  

(CAT III) 
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CTA 

Reduced taxiing 
(better cockpit 
surveillance, 

synthetic vision) 

Advanced Wake 
Turbulence Separation 

Extending CDM to airborne 
(Extension of SWIM) 

ToD ToC 

Further integration 
of RPA 

Airport Operations 

Optimum Capacity and 

Flexible Flights 

Efficient Flight Path 

Globally Interoperable 

Systems and Data 

Performance Improvement Areas 

CDOs/OPDs in more 
dense airspace 

(linked to STARs) 
1st steps towards 
self-separation 

Through the use 
of  

ADS-B In 

Routine Flight From Block 2 Perspective 
As of 2023 

Further integration of ground-based 
system to improve service (more use of 

direct routes and required time of 
arrivals automatically between ATC 

and A/C through FMS 

Adaptive ACAS System 
(e.g. closely spaced 

parallel RWYs) & 
reduced nuisance alerts 

Linked arrivals 
and departures 
management in 
airports close to 

each other 
(mainly in 

metroplex) 
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CTA 

ToD ToC 

Airport Operations 

Optimum Capacity and 

Flexible Flights 

Efficient Flight Path 

Globally Interoperable 

Systems and Data 

Performance Improvement Areas 

Routine Flight From Block 3 Perspective 
As of 2028 

Enhanced operational decisions through integrated 
meteorological information  

(strategic vs. tactical)  

Traffic Complexity Management (e.g. Olympic 
Games, World Cup, volcanic ash eruption 

Full 4D TBO (optimum trajectories via FMS & with 
conflict management systems on ground) 

Improved RPA integration 

Full integration of ground-
based systems 

Full integration of 
departures, arrivals 

and surface 
movements  
(multi-node) 

Full integration of 
departures, arrivals 

and surface 
movements  
(multi-node) 
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Conclusion 

• Block Upgrades strategy is 
systems engineering planning & 
implementation approach 

• Clear operational improvements 

• Planning for the next 20 years 

• Implemented based on needs 

• Modules address phases of flight 

• Strategy is part of GANP  
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Thank You 


