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Runway Excursion Risk Assessment Diagram 

Abstract 

Introduction 

The problem we have solved 

• 

• 

• 

Why isn’t the problem already solved? 

• 

• 

• 

Why is our solution effective? 

• 
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• 

Paper structure 

• 

Related Work 

The Runway Overrun Prevention System (ROPS)  

• 

The Runway Excursion Risk Awareness Tool [3] 

• 

Implementation 

The  Runway Excursion Risk Assessment Diagram 

• 



FSF 64th annual IASS | Singapore | November 2011  3

• 

• 

• 

Parameters considered 

 

 

 

Obtaining the parameters 

 

 

 

 

 

• 

• 

• 

• 

• 

• 

Data source 
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Figure 1: Possible sources for getting values of the maximum deceleration available 

Creating the Data Base 

 

The Diagram 
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Figure 2: Example of a Runway Excursion Risk Assessment Diagram 

 
Figure 3: Example of a Touchdown Point and the Information Obtained from the Diagram 

The Risk Zone 
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Figure 4: The Risk Zone 

The Runway Excursion Risk Indicator (RWY EXC KPI) 
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Figure 5: Definition of the RWY EXC KPI 

• 

• 

• 

Evaluation 

How we tested our solution 
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Building the Diagram 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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• 

Plotting the samples 

• 

• 

Test 1.   

Demonstration of an improved Runway Excursion risk assessment  
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Figure 6: Example of a traditional Risk Assessment Technique 
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Figure 7: Airport AAA cloud and cloud centroid 

 

 

 

 

 

 

 

 

 

 

Figure 8: Airport BBB cloud and cloud centroid 
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Figure 9: Airport CCC cloud and cloud centroid 
 

 

 

 

 

 

 

 

 

 

Figure 10: Airport DDD cloud and cloud centroid 
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Figure 11: Airport EEE cloud and cloud centroid 

 
Figure 12: Example of the New Risk Assessment Technique 

Interpretation 
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Test 2.  

Relation between common risk factors and the Runway Excursion risk 

• 
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• 

• 

• 

• 

• 

• 

• 

• 

 

Figure 13: Whole Distribution of Touchdown Points 
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Figure 14: Samples With a High Landing Weight 

 

Figure 15: Samples With No Tailwind Component 
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Figure 16: Samples With Any Tailwind Component 

 

Figure 17: Samples With No Glide Slope Deviation at 50ft 
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Figure 18: Samples Above Glide Slope at 50ft 

 

Figure 19: Samples With VREF Deviation at 50ft 
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Figure 20: Samples Landing in CONF 3 

 

Figure 21: Samples Applying an Instrument Approach 
  



FSF 64th annual IASS | Singapore | November 2011  20 

 

Figure 22: Samples Applying a Visual Approach 

 

Figure 23: New Curves for Reverse Inoperative Condition 
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Figure 24: New Curves for a Runway Grooved Situation 

Figure 25: Risk Factors and Their Impact to the RWY EXC KPI 

Interpretation 
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Tailwind 

 
 

1. Higher groundspeed at 
touchdown 

2. Longer flare distance 

Vref Deviation & 
Landing Weight 

 
 

1. Higher groundspeed at 
touchdown 

 
Above Glide Slope 

 

 
 

1. Longer flare distance 

 
Visual Approach 

 

 
 

1. Longer flare distance 
2. Samples dispersion increased 

 
CONF 3 

 
 

1. Higher groundspeed at 
touchdown 

2. Shorter flare distance 

 

Figure 26: Graphical Interpretation of the Relation Among the Risk Factors 
 And the RWY EXC KPI 
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Context and Limitations 

Test 3.  

Example of a predictive runway excursion risk assessment and definition of accurate mitigation 

actions. 

Figure 27: Airport Description 
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Figure 28: Current Distribution of Touchdown Points in Normal Braking Conditions 

 

Figure 28: Current Distribution of Touchdown Points in Normal Braking Conditions 
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Figure 30: Hypothetical Distribution of Touchdown Points Considering Restrictive Braking Conditions 

Interpretation 
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5.  Conclusions and Future Work 

The problem we have contributed to solving 

 Our solution to the problem 

Why our solution is worthwhile 

What to do next 
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