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SUMMARY 

This paper presents an overview of the status of New Zealand’s PBN implementation 

program. 

This paper relates to –   
 

Strategic Objectives: 

A: Safety – Enhance global civil aviation safety 

C: Environmental Protection and Sustainable Development of Air Transport – 

Foster harmonized and economically viable development of international civil 

aviation that does not unduly harm the environment 
 

Global Plan Initiatives:  

GPI-5  RNAV and RNP (Performance-based navigation) 
GPI-7  Dynamic and flexible ATS route management 
GPI-10  Terminal area design and management 
GPI-11  RNP and RNAV SIDs and STARs 
GPI-12  Functional integration of ground systems with airborne systems 
GPI-21  Navigation systems 
 

 

 

 

1. INTRODUCTION 

1.1 New Zealand drafted its initial PBN Implementation Plan in 2006.  Since then steady 

progress has been made with the latest implementation phase being a PBN-based ATM system for 

Enroute and Approach environments in the southern region of New Zealand.  This Information Paper 

provides an overview of the PBN planning process, and progress, in New Zealand.   

1.2 Airways NZ PBN Project is in line with CAA’s national ‘PBN Implementation Plan – 

New Zealand’, and follows PBN guidance from ICAO Asia-Pacific and from the ICAO ‘Performance 

Based Navigation (PBN) Manual’, Doc 9613. 

2. PBN PROJECT 

2.1 New Zealand had experience with new technologies under Future Air Navigation 

Systems (FANS), but PBN added new levels of detail and complexity.  With clear benefits foreseen, a 

PBN programme was initiated in 2004, and a full-time PBN Project Manager was allocated.  
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PBN Planning 

2.2 NZ-specific constraints (current and forecast) were considered around: 

2.2.1 Surveillance Coverage;  

2.2.2 Operator Navigation Equipment;  

2.2.3 Terrestrial Navigation Aids; 

2.2.4 Mountainous Terrain; and  

2.2.5 Project Resourcing.  

2.3 The following PBN navigation 

specifications were selected for 

implementation within NZ Airspace: 

2.3.1 RNAV2 - Enroute; 

2.3.2 RNAV1 - SIDs and STARs in areas with ATC surveillance;  

2.3.3 Basic-RNP 1 - Arrivals and Departures in areas with limited or no ATC surveillance 

2.3.4 RNP APCH - Approaches, designated RNAV(GNSS); 

2.3.5 RNP AR APCH - Authorisation Required Approaches designated RNAV (RNP) where 

operationally required (i.e. NZQN) or where additional operational benefit could be 

achieved in addition to RNP APCH services (i.e. NZAA, NZWN, and NZCH).  

Means of Compliance 

2.4 Following a cost-benefit analysis New Zealand nominated GNSS-based navigation 

systems as the principal means of PBN compliance.  Non-GNSS equipped aircraft with multi-sensor 

navigation systems including DME/DME/IRU (not DME/DME) are accommodated on SID/STAR 

procedures at Auckland, Wellington, and Christchurch (‘internationals’), and also on specified RNAV 

2 routes, subject to conditions published in the NZAIP. 

3. PBN DESIGN 

Design Process 

3.1 The PBN Team started with a blank-sheet approach.  In simple terms they took a clean 

map of New Zealand, connected major TMAs with Enroute legs, approximated Feeder Fixes, and 

brought in TMA stakeholders to develop STARs (combined jet/prop) and then SIDs.  An emphasis 

has been placed on providing unrestricted climbs and descends for jets, so that passes or cross-overs 

mainly occur in level flight. 
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PBN Prioritisation / Implementation Stages 

3.2 Prioritisation was based on a determination of where the greatest benefits would be 

realised; the work sequence reflects a needs approach – busiest and biggest first.  Jet traffic at the 

international airports had PBN-capable FMS equipment, and used the most fuel - so international 

airports became the first priority.  Regional aerodromes with ‘Tower and Procedural Approach 

Control’ ATC would also benefit significantly, ahead of Regional ‘Tower Control’ and un-controlled 

airports which became the lowest priority.  

3.3 A series of implementation phases were then planned. 

3.3.1 Phase 1 – International (Main Trunk) Airports. 

3.3.2 Phase 2 – Regional ‘Tower and Approach Control’ Airports. 

3.3.3 Phase 3 – Regional ‘Aerodrome Control’/Uncontrolled Airports. 

3.3.4 Phase 4 – Enroute, tying all the regional packages together.  This phase was eventually 

dropped, as it became an integral part of Phases 1 to 3.   

3.4 For PBN Phase 1 – Internationals, a staged implementation plan was developed: 

3.4.1 Stage 1 – Initial implementation of RNAV STAR to replace the existing conventional 

procedures.  

3.4.2 Stage 2 – Optimisation of the RNAV STAR lateral and vertical trajectories, including 

speed control to assist with Air Traffic Flow Management.  

3.4.3 Stage 3 –Fully integrated and separated RNAV SIDs and STARs.   

Implementation Timeframe 

3.5 Time-frame was based on the desire to have national PBN implemented by 2016, with 

on-going work introduced after that as required.  Constraints included a range of resourcing 

limitations, for the PBN Project Team as well as other internal and external stakeholders.  

Southern Region 

3.6 Due to surveillance limitations in the south an RNP1 SID/STAR requirement was 

necessary for Queenstown and Invercargill.  Although surveillance coverage will soon be improved 

(with MLat and ADSB), RNP1 procedures are expected to be left in place.   

3.7 To manage the high-terrain environment and achieve performance benefits - such as 

lower Missed Approach Levels and increase payloads - RNP AR approach and departure procedures 

have been provided at Queenstown.  Higher payloads and fewer diversions have since resulted (14% 

down to 1%) at Queenstown.   

Procedure Design 

3.8 Airways New Zealand is an ICAO Certified Instrument Flight Procedure Design 

organization, and all PBN procedures are now designed in-house. 

3.9 Due to the unique nature of the Queenstown environment, Airways NZ sub-contracted 

RNP AR procedure design to G.E. Naverus.  This provided customised aircraft/ engine/ operator 

procedures with time savings and performance benefits. 
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4. PBN PROGRESS 

4.1 Overall progress – New Zealand has completed c.1/3
rd

 of its PBN programme. 

4.1.1 Regulatory changes have been made, mandating RNAV 2 Enroute etc., and providing a 

pathway for operators to obtain PBN certification. 

4.1.2 International airports have RNAV and RNP procedures in place, with Stage 3 SIDs and 

STARs yet to be developed. 

4.1.3 Regional implementation has commenced, with ‘Southern PBN’ including Queenstown 

and Invercargill airports activated on 15Nov12.   

4.1.4 Enroute continues to be developed in conjunction with airport PBN development. 

5. KEY LESSONS 

5.1 Timeframe – allow sufficient time from Consultation through to Implementation.  In the 

case of Southern PBN which involved the approach environment at two aerodromes (including the 

complete redesign of terminal airspace at NZQN) and a complete review and restructure of 

interconnecting Enroute structures, it took two and a half years from initial actions through to being 

operationally effective. 

5.2 Collaboration – it’s essential that design is carried out in a collaborative manner with all 

stakeholders.  To ensure it works and to avoid surprises requires full, regular and recurring 

consultation with Regulator, Airlines (Aircraft Manufacturers), General Aviation, Local Airspace 

User Groups, Air Traffic Controllers (Tower/ Approach / Enroute), Procedure Designers, Policy & 

Standards Specialists, Software Designers, Training Instructors, Simulator Operators… 

5.3 Regulation – The State regulatory authority must be on board from the early airspace 

concept stage.  It is essential that any gaps in the regulatory framework are identified and addressed 

early in the process. 

5.4 Operator PBN Capability – The level of operator equipage and capability for selected 

PBN applications has to be sufficiently high before the implementation to avoid loss of efficiency and 

reduce the risks of managing ‘Mixed Mode’ traffic.  The operator capability threshold has been set to 

70% for NZ PBN implementation plan; however, the actual operator capability level is much higher. 

5.5 Staged implementation – The implementation should be in complete “PBN packages” 

over a defined area (including approach and enroute), rather than drip-feeding smaller elements in.  

This reduces complexity and provides a clear distinction between ‘PBN’ and ‘Conventional’, and 

reduces mixed-mode issues. 

5.6 Training – must include input and support for all stakeholders - including providers of 

ATC and flight-crew training who will all require their own development training (train the 

instructors first). 

5.7 Post-implementation Monitoring and Review – there will be areas that don’t work as 

well as expected, and real-world feedback from controllers / pilots may drive further changes in order 

to make the system more efficient.  A successful project doesn’t end on implementation date.   

6. ACTION BY THE MEETING 

 

3.1 The meeting is invited to:  

a) Note the information contained in this paper. 

…………………………. 
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Appendix A 

 

 

New Zealand PBN Implementation  
 

Approach Type Runway Ends 2016 Target % Complete 

LNAV only 36   

VNAV and LNAV 21 34 62% 

VNAV Backup to ILS All ‘RPT’ ADs All ‘RPT’ ADs 100% 

RNP AR 8 (at 3 AD’s)   

RNAV SID/STAR All 3 Internationals All 3 Internationals 100% 

Basic-RNP1 SID/STAR 2 aerodromes   

 


