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EXECUTIVE SUMMARY 

Barometric vertical navigation (Baro-VNAV) approaches provide significant safety benefits over legacy 

localizer (LOC), non-directional beacon (NDB) and very high frequency omnidirectional radio range 

(VOR) approaches and can also enhance safety at unequipped runway ends. 

However, Baro-VNAV approaches have vulnerabilities, notably with respect to altimeter setting errors. 

By contrast, instrument landing system (ILS), satellite-based augmentation system (SBAS) and ground-

based augmentation system (GBAS) geometric approaches are not dependent on altimeter setting.  

The European Union Aviation Safety Agency (EASA) and the ICAO EUR Region have published a safety 

information bulletin and an OPS bulletin respectively, appended to this information paper, on the risks 

related to altimeter setting errors during approach procedure with vertical guidance (APV) Baro-VNAV 

and non-precision approach operations. These bulletins contain proposed mitigations, which are offered 

for consideration by the international aviation community, in particular the appropriate ICAO expert 

groups.  

 

 

1. INTRODUCTION 

1.1 The use of Baro-VNAV to fly vertically guided performance-based navigation (PBN) 

approaches is currently supported by the PBN Manual as Required Navigation Performance approach (RNP 

APCH) down to lateral navigation (LNAV) or LNAV/vertical navigation (VNAV) minima and is included 

in Global Air Navigation Plan (GANP) Aviation System Block Upgrade (ASBU) element NAVS-B03. The 

navigation technologies used for these approaches are GPS with aircraft-based augmentation systems 

(ABAS) for lateral guidance, and a barometric system for vertical guidance. 
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1.2 This approach capability is available over a large segment of the transport category aircraft 

(mostly Airbus/Boeing). 

1.3 It is one of the enablers of PBN with vertical guidance approaches, and brings real safety 

benefits over LOC, NDB and VOR approaches. 

1.4 Baro-VNAV based approaches have however vulnerabilities, notably with respect to 

altimeter setting errors. 

2. DISCUSSION 

2.1 Barometric vertical guidance was initially designed to fly continuous descents within 

terminal manoeuvring areas (TMAs). It was later promoted as an advisory system during laterally guided 

approaches, and eventually a final approach landing PBN system, in the mid-2000, as an opportunity to 

address some pressing safety shortcomings (such as suboptimal vertical situational awareness along LOC, 

NDB, VOR approaches, and unequipped runway ends). 

2.2 The main vulnerability of Baro-VNAV approaches lies in their dependence on correct 

altimeter setting. 

2.3 Correct altimeter setting involves multiple human interventions (e.g. determination of the 

local altimeter sub-scale setting to obtain elevation when on the ground (QNH) by the meteorological 

service provider, publication of the local QNH in automatic terminal information service (ATIS), 

transmission of the local QNH by ATC to the flight crew, altimeter setting by the flight crew, correction 

for the effects of temperature on the atmospheric pressure at aircraft altitude). 

2.4 By contrast, geometric vertical guidance systems such as ILS, GBAS and SBAS, are not 

dependent on altimeter setting, and are designed and certified to meet a 10-7 integrity risk. 

3. CONCLUSION 

3.1 The safety of Baro-VNAV approaches is dependent on correct altimeter setting, a process 

which requires multiple human interventions, and can lead to serious incidents as stated above. 

3.2 Proactive safety management is about looking for safety weaknesses and preventing 

accidents before they occur. 

3.3 EASA published a safety information bulletin (SIB No.: 2023-03) dated 9 March 2023, 

that can be found in the Appendix A to this paper, describing the issue and recommendation for air 

navigation services provider (ANSP) and aircraft operators. The SIB is also available at: 

https://ad.easa.europa.eu/ad/2023-03 

3.4 The ICAO EUR Region also published the EUR OPS bulletin3, effective 23 July 2023, in 

order to draw attention to the risks related to altimeter setting errors during APV Baro-VNAV and non-

precision approach operations, and propose mitigations. The EUR OPS bulletin can be found in Appendix B 

to this paper. 

— — — — — — — — 

 
3  The EUR OPS bulletin is available at: EUR OPS Bulletin 2023_001.pdf (icao.int) 

https://ad.easa.europa.eu/ad/2023-03
https://www.icao.int/EURNAT/EUR%20and%20NAT%20Documents/EUR%20Documents/EUR%20OPS%20BULLETINS/EUR%20OPS%20Bulletin%202023_001.pdf
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