CONTENTS

1

. Methods, Modelling and Models

System

Modelling and Models

Purpose of the models

Model types

Method and Modelling methods

Analytical methods
Numerical methods
Simulation methods

Modelling principles
Classification of models

Physical vs. abstract models

Static vs. dynamic models

Continuous vs. discrete models
Stochastic vs. deterministic models
Autonomous vs. non-autonomous models
Time invariant vs. variant models

Mathematical Modelling process

Real World Problem
Working Model
Mathematical Model
Computational Model
Results/Conclusions

Mathematical Modelling Process — Example
Risk and safety modelling in civil aviation

Causal methods/models

Collision risk methods/models
Human factor error methods/models
Third-party risk methods/models

. Hazards Identification

Hazard

Risk Management

Generic Safety Assessment Process
Functional Hazard Assessment
Brainstorming approach

Other Hazard Identification Approaches

Hazard and Operability Study (HAZOP)
Checklist

Failure Modes and Effects Analysis (FMEA)
Structured What-if (SWIFT)

Example hazards

3. Causal Methods/Models

Causal methods/models
Purpose and problems
Recommendations and Relation to New Technologies



Failure Modes and Effects Analysis (FMEA)
Root Cause Analysis (RCA)
Common Cause Analysis (CCA)
Ishikawa Diagram (Fishbone Diagram)
Probabilistic Risk Assessment
Fault Tree Analysis (FTA)
Event Tree Analysis (ETA)
Bow Tie
Bayesian Belief Networks (BBN)
Petri Nets (PN)
- Elementary Petri Nets
- Time Petri Nets
- Coloured Petri Nets
- Stochastically and Dynamically Coloured Petri Nets

4. Collision risk methods/models

Collision risk methods/models
Reich-Marks model
Other models
- Machol-Reich model
- Intersection models
- Geometric conflict models
- Generalized Reich model
Purpose and problems
Recommendations and Relation to New Technologies
ICAO Collision Risk Model (CRM)
Application of the collision risk model
Framework for airspace planning and design based on conflict risk assessment
- Conflict Risk Assessment Model for Airspace Strategic Planning
- Conflict Risk Assessment Model for Airspace Tactical Planning
- Conflict Risk Assessment Model for Airspace Operational and Current Day Planning

5. Human error models

Human error models

Hazard and Operability (HAZOP)

Human Error Assessment and Reduction Techniques (HEART)

Technique for the Retrospective Analysis of Cognitive Errors (TRACER-Lite)
Human Factor Analysis and Classification System (HFACS)

Human Error and Safety Risk Analysis (HESRA)

Human Error in ATM (HERA)

Purpose and problems

Recommendations and Relation to New Technologies

6. Third Party Risk modelling

Third Party Risk (TPR) Modelling
TPR calculations

- USA case

- The Netherland case

- UK case



« Purpose and problems
« Recommendations and Relation to New Technologies
« Application of the TPR models

7. Accident Modelling Approaches

« Accident Modelling Approaches

« Sequential Accident Models

« Epidemiological Accident Models

« Systemic Accident Models

« Formal Methods and Accident Analysis

« Resilience Engineering

« Systems-Theoretic Accident Model and Processes model (STAMP)
« Functional Resonance Accident Model (FRAM)

8. Conflict Detection and Resolution Methods

« Safety barriers

« Conflict Detection and Resolution (CD&R) Methods
« Airborne vs. Ground CD&R

« Required Information

« Conflict Detection

« Conflict Resolution

o TCAS example

References

Author Biography




