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Hazards & Risks 
 

Hazard:  

A condition or an object with the potential to cause or 

contribute to an aircraft incident or accident 

• Bad weather, wires, fatigue, wildlife 

 

Safety risk: 

The predicted probability and severity of the consequences 

or outcomes of a hazard 

• Increased risk of bird strike winter-time 
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Sources: Doc 9859, CASA, Marra et al., 2009, birdnote.org 

Risk Profiles 



What is a risk profile? 

Quantitative analysis of the various types of 

threats faced 

 

• Non-subjective 
 

• Assists the organization to prioritize its 

mitigating and corrective measures 
 

• Aids in identification of necessary 

resources to mitigate risk 
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Sources: Transport Canada, TechTarget 

Risk Profiles 



Components of a risk profile 
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Sources: Doc 9859 

Probability – likelihood that a safety consequence or outcome will occur 

 

 

Risk Profiles 



Components of a risk profile 
Severity – the extent of harm that might reasonably be expected to occur as a 

consequence or outcome of the identified hazard 
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Sources: Doc 9859 

Risk Profiles 



Components of a risk profile 
Tolerability – readiness to bear risk after treatment in order to achieve objectives 
 

• Safety risk index rating is created by combining probability and severity scores 
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Sources: Doc 9859,  
Marsden, 2015 

Risk Profiles 



Elements of a risk profile applied to aviation 
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Sources: Doc 9859 

Risk Profiles 
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Risk Profiles and Indicators 

Risk Profiles and Indicators 



Safety Performance Indicators (SPIs) 

• A data-based parameter used for monitoring and assessing safety performance 

which can feed into the safety profile 
 

– Lagging - measure events that have already occurred; “outcome-based SPIs” 
 

• low probability/high severity: outcomes such as accidents or serious incidents 
 

• high probability/low severity: outcomes that did not necessarily manifest themselves in 

a serious accident or incident, these are sometimes also referred to as precursor 

indicators 

 

– Leading - measure processes and inputs being implemented to improve or 

maintain safety; “activity or process SPIs” 
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Sources: Doc 9859 

Risk Profiles and Indicators 



iSTARS and SPIs 

• Web-based system on ICAO Secure Portal 

 

• Hosts web applications which detail SPIs as 

well as their respective targets  

 

• Aids in making safety, efficiency and risk 

analyses 

 

• Aligned to data driven decision making 
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Datasets 

Web applications are based on a collection of safety and efficiency datasets 

from various sources 
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Utilization by CAAs 

CAAs can access a snapshot of their State’s 

performance/ activities utilising indicators 

 

– provide specific information on the status, 

level or condition of something 

 

– expresses achievement, the attainment of 

a goal or the results of a specific change. 
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Utilization by Regulatory Bodies 

Regulatory bodies such as ICAO can access a snapshot of 

a State’s performance/ activities 

 

– Some indicators are relevant to formulating the State 

safety risk profile 

 

– Identify and prioritize Universal Safety Oversight 

Audit Programme (USOAP) Continuous Monitoring 

Approach (CMA) activities. 
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Sources: Doc 9735 
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Utilization by Regional Bodies 

• Cooperative Development of Operational Safety and Continuing Airworthiness 

Programmes (COSCAPs)  

 

• Regional Safety Oversight Organizations (RSOOs) 

 

• Regional Aviation Safety Groups (RASGs) 

 

• Planning and Implementation Regional Groups (PIRGs) 
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Utilization by Regional Bodies 
• collaborate and share resources, supporting No Country Left 

Behind (NCLB) 

 

• analyze safety information and hazards to aviation at a regional 

level and reviewing the action plans 

 

• global guidance and regional harmonization measures 

 

• RASGs develop and implement work programmes that support 

a regional performance framework for the management of 

safety on the basis of the Global Aviation Safety Plan (GASP) 
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Indicators Featured on iSTARS applications 

Indicators Featured on iSTARS 



State and Regional Safety Briefings 

Provide a comprehensive overview of the state 

of aviation safety and air transport using 

indicators 
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Performance Dashboard 

Indicators Featured on iSTARS 



State Safety Briefings 
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USOAP Results 

USOAP CAP Progress 

 

Significant Safety Concerns (SSCs) 

 

Indicators Featured on iSTARS 



State Safety Briefings 
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SSP Foundation 

 
SSP Implementation 

 

Lead: Ruviana Zimmerman and Safety Management Section 

Indicators Featured on iSTARS 



State Safety Briefings 

20 

Global Aviation Training Activities 

 

PBN Implementation 

 

Indicators Featured on iSTARS 



State Safety Briefings 
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State Aviation Activity Overview 

 

Indicators Featured on iSTARS 



Regional Safety Briefings 
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USOAP Results and inter-State comparison 

 

Indicators Featured on iSTARS 



Regional Safety Briefings 
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SSCs 

 

Safety Partner Programmes 

 

Indicators Featured on iSTARS 



Regional Safety Briefings 
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Accident Statistics 

 

Regional Priorities 

 

Indicators Featured on iSTARS 



Airport Briefings 
Map 
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Performance Dashboard 

 

Indicators Featured on iSTARS 



Briefings: Airport 
Traffic 
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International Operations 

 

Indicators Featured on iSTARS 



Briefings: Airport 
Runways and PBN 
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Safety Oversight and Aerodrome Certification 

 

Indicators Featured on iSTARS 



Briefings: Airport 
Capacity and Usage 
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Terrain Challenge 

 

Indicators Featured on iSTARS 



Briefings: Airport 
Meteorological Conditions 
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Wind conditions 

 

Indicators Featured on iSTARS 
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Applications to Aid in Mitigating Risk 

Apps to Aid in Risk Mitigation 



Risk based surveillance 
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• Data-driven inspection schedules for operations 

 

• By choosing an operator and filling out a questionnaire 

based on areas such as safety management and flight ops 

the following is calculated: 

• safety performance level  

• operational complexity level 

• surveillance intensity level 

• risk-based inspection schedule  

 

Apps to Aid in Risk Mitigation 



Risk based surveillance 
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Lead: Marco Merens 

Apps to Aid in Risk Mitigation 



Solution Centre 
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• View Protocol Question findings, priorities, and related guidance 

by State 

 

• For each PQ: 

• a list of related ICAO documents 

• Trainair Plus Courses  

• States (and contact information) that have already solved this 

question which can help with the resolution of the finding. 

 

• An AI has been developed to map training solutions against PQs, 

and will continue to evolve over time to better fit  

Apps to Aid in Risk Mitigation 



Solution Centre 
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Lead: Marco Merens and Dunia Abboud 

Apps to Aid in Risk Mitigation 



Solution Centre 

35 Apps to Aid in Risk Mitigation 
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Risk in a Broader Context 

Risk in a Broader Context 



Air Transport Accessibility 
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• Measuring people's access to the international air transport 

system 

• Illustrates the fraction of a State's population living within        

100 km of an aerodrome 

 

 

• Aligned to the UN Sustainable Development Goal Target 9.1: 

Resilient Infrastructure 

• development of reliable, sustainable and resilient regional 

trans-border infrastructure  

• economic development and human well-being   

• affordable and equitable access for all. 

 Risk in a Broader Context 



Air Transport Accessibility 

38 

Lead: Marco Merens 

Risk in a Broader Context 



Contingency Planning  
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• Contingency planning aid for airspace closures 

 

• ICAO Annex 11 — Air Traffic Services, Section 2.31 - 

Contingency arrangements  

• in the event of air traffic services disruption in the 

airspace for which they are responsible for. 

 

• Provides an indicative estimation of the effect on traffic 

flows when an FIR is closed. 

Risk in a Broader Context 



Contingency Planning  
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Lead: Marco Merens 

Risk in a Broader Context 



Conclusion 
iSTARS apps allows for  

• the multi-dimensional application of information and indicators to aviation system 

risk profiles 

• organizations to enhance hazard identification by the use of both leading and 

lagging indicators, as well as select suitable actions which can help to 

substantially reduce risk 
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Learn more about iSTARS 
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• The Integrated Aviation Analysis Section offers an 

iSTARS and Data Analysis Workshop 

 

• Get the most out of iSTARS and learn more about 

data driven decision making and statistics 

 

• Target audience:  

• Safety analysts and managers 

• SSP/SMS Analysts 

• Accident Data Analysts 
 

 Conclusion 



iSTARS and Data Analysis Workshop 
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For more information, please contact: iSTARS@icao.int  

Conclusion 

mailto:iSTARS@icao.int
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