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APPENDIX A

SAFETY AND EFFICIENCY ASSESSMENTS FOR PBN IMPLEMENTATION
EXPLANATORY NOTES

Air traffic growth, combined with restrictions imposed by conventional air route configurations,
established by ground-based and sensor-driven navigation aids (VOR, DME, NDB), have led to
dangerously congested terminal areas and respective surroundings at many of the world’s largest airports
serving metropolitan centres. Aircraft operators face potential safety risks, delays and high operational
costs as long as air navigation services providers (ANSPs) have to handle growing traffic understaffed
with insufficient navigation system infrastructure, both in the terminal areas (TMA) and en-route.

Sensor-based air navigation has significant distinctions from PBN. The former has prescribed fixed routes
joining ground-based navigation aids often in an inefficient zigzag formation, resulting in uneconomical
flight paths. Flying on these routes is not only more costly but also less accurate when compared to the
Area Navigation (RNAV)/Required Navigation Performance (RNP) procedures, which is the basis of the
PBN concept. Within given air traffic control (ATC) parameters, RNAYV allows an aircraft to operate on a
desirable flight path and thereby fly on more direct routes independently of the location of ground-based
navigation aids. RNP is RNAV with the additional component of monitored performance and additional
avionics equipment of flight capacity alert.

With the partial or full implementation of reduced vertical separation minimum (RVSM) in all ICAO
regions, further ATM optimisation depends on the capabilities of a significant portion of airspace users in
ICAO regions to utilize RNAV/RNP procedures that should be implemented in TMAs of major
international airports by 2010.

Aircraft-based RNAV systems have developed over a 40-year period and are applied through a large
variety of specifications. Advanced RNAV systems perform at a predictable level of accuracy and allow
for identification of the desirable flight path, and, thus, more efficient use of available airspace.
Identifying navigation requirements rather than prescribing the means of meeting the requirements will
allow use of the RNAV systems that meet these requirements.

ICAO’s regional PBN implementation plans or roadmaps*, inter alia, define generic navigation
performance requirements based on established operational requirements. Performance requirements are
defined in terms of accuracy, integrity, continuity, availability and functionality needed for the proposed
operation in the context of a particular airspace concept. In terms of navigation specifications, they
identify which navigation sensors and equipment may be used to meet the RNP. The plans/roadmaps
guide the major stakeholders (ANSPs, airlines, airports, regulators, industry associations and other
international organizations) on the potential application of RNAV systems and their RNP for aircraft
operating along an air traffic services (ATS) route, in terminal as well as in en-route airspace.

*ICAO, Asia Pacific Office, Asia/Pacific Performance-Based Navigation Implementation Plan, Interim Edition,
September 2008 as per Asia/Pacific Air Navigation Planning and Implementation Regional Group, APANPRIG/19,
Appendix G to the Report on Agenda Item 3.4, and

ICAO, CAR/SAM Roadmap for Performance-Based Navigation, Lima November 2006 as per, GREPECAS/14-
WP/14, Appendix B.
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The completion of safety assessments for various air space categories are envisaged in the pre- and post-
PBN implementation phases and are conceptualized short term (2008 — 2012) and medium term (2013 —
2016) in the different ICAO regions. In addition, efficiency assessments are recommended in order to
check on those implementation targets that translate directly into economic benefits. One of the key
aspects of the PBN concept is the development of measurable performance objectives with their
associated metrics in terms of reduced flight distances and, consequently, durations. A basic prerequisite
for a successful PBN implementation is effective performance management that starts with the ability to
reach a consensus on desired/required and achievable results or measurable and quantifiable performance
indicators with the stakeholders concerned.

Targeted benefits of PBN implementation are as follow:

a)

b)

©)

d)

2)

h)

increased airspace safety through the implementation of continuous and stabilized
descent procedures using vertical guidance;

reduced aircraft flight time due to the implementation of optimal flight paths, with
the resulting savings in fuel, noise reduction, and enhanced environmental protection;

the use of the RNAV and/or RNP capabilities that already exist in a significant
percentage of the aircraft fleet flying in each regional airspace;

improved airport and airspace arrival paths in all weather conditions, and the
possibility of meeting critical obstacle clearance and environmental requirements

through the application of optimized RNAV or RNP paths;

more precise approach, departure, and arrival paths that will reduce dispersion and
will foster smoother traffic flows;

reduced delays in high-density airspaces and airports through the implementation of
additional parallel routes and additional arrival and departure points in terminal areas;

reduced lateral and longitudinal separation between aircraft to accommodate more
traffic;

decreased ATC and pilot workload by utilizing RNAV/RNP procedures and airborne
capability and reduce the needs for ATC-pilot communications and radar vectoring;

and

increased predictability of the flight path.
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