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SUMMARY 

This working paper (WP) presents an analysis of the performance indicators, targets 
and enhancements being proposed for the following SAM Region safety areas: 
  
 safety oversight; 

 accidents; 

 runway excursions and incursions; 

 aerodromes certification; and 

 State safety programme (SSP) and safety management system (SMS) 
implementation. 
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1. Introduction   
 
1.1 The Global coordination meeting (GCM) of the Planning and implementation regional 
groups (PIRG) and Regional aviation safety groups (RASG) (Montreal, Canada, 19 March 2013), chaired 
by the ICAO Council President, agreed on the need of measuring performance improvement, backing up 
performance regional registry and establishing a group of indicators and metrics.    

 
1.2 Taking into account the agreements reached by the PIRG and RASG Global coordination 
meeting, and the principle of transparency in the use of shared information, ICAO is leading the creation 
of the safety performance dashboard in the web page of each ICAO Regional Office in order to measure 
performance of the following safety areas: 
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 safety oversight; 

 
 accidents; 

 
 runway excursions and incursions; 

 
 aerodromes certification; and 

 
 State safety programme (SSP) and safety management system (SMS) implementation. 

 
1.3 The safety performance dashboard will permit a safety measure-based management in 
the States and the SAM Region.  The rationale of this approach is based on the following fundamental 
principles: 
 

 Work by results; and 

 Management based in measuring. 

 

1.4 In this regard, the First edition of ICAO Global aviation safety plan (GASP), revised 
version, (Doc 10004, 2013), establishes that continuous enhancement of global aviation safety is 
fundamental for guaranteeing that air transport continues with the important function of promoting 
sustainable economic and social development in the whole world. 
 
1.5 This revised version of the GASP also establishes the global objectives for air navigation 
safety, as well as the milestones and specific priorities that States regional planners should take into 
account for the enhancement of aviation safety. 
 
2. Safety performance indicators, targets and enhancements  
 
 For the planning of aviation safety in the SAM Region, the analysis of safety 
performance indicators, targets and enhancements has been carried out.  
 
3. Deadlines for the efficient implementation of safety targets and enhancements  
 
3.1 For the effective implementation of targets and safety enhancements of the SAM Region, 
several deadlines have been considered.  
 
4.  Analysis of safety performance indicators, targets and enhancements 
   
4.1 Safety oversight 
 
4.1.1 Performance indicators for this area have been defined based on results [effective 
implementation (EI)] obtained by each SAM Region State in the last activity carried out in terms of the 
ICAO Universal safety oversight audit programme (USOAP) continuous monitoring approach (CMA), 
either, in an audit under  the comprehensive systems approach (CSA) or in an ICAO coordinated 
validation mission (ICVM). 
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4.1.2 During the period 2011-2013, five ICVMs were carried out in the following States:  
Colombia, Ecuador, Suriname, Argentina and Venezuela.  The results of these five ICVMs improved the 
effective implementation rate (EI) of the SAM Region in 4.37%. Considering this improvement rate, the 
SAM Region could reach an EI rate of 80% in the next three years (2014-2016), if four CMA activities at 
least are held each year.   
 
4.1.3 In Appendix A to this WP, an analysis of safety indicators and proposals for targets and 
enhancements is being presented   
 
4.2  Accidents  
 
4.2.1  Performance indicators in this area were obtained through the evaluation of information 
available at ICAO web site named: Occurrences – Pivot table on iSTARS accidents statistics.  The sample 
information is referred scheduled commercial air transport with aircrafts above 2250 kg within period 
2005-2012. 

4.2.2 Through the information obtained from the above mentioned table it could be noted that 
the SAM Region reduced accidents gradually from year 2005 on, with the exception of year 2008, in 
which the accidents rate was abruptly incremented.  Also, it could be noted that the accidents rate for the 
last part of 2011, although it was above the global rate, did not double the referred rate, therefore the 
SAM Region achieved the 2007 GASP Third objective.  
 
4.2.3  The information provided by the Commercial aviation safety team (CAST), from the 
United States government aviation industry, was also used.  The accidents analysed occurred in the SAM 
Region during period 2002-2012, corresponding to LAR 121 operators or equivalent. In this study, the 
CAST utilized a value of application of 50% over nine (09) safety enhancements (SE).  
 
4.2.4  In order to establish the proposals of performance targets in this area, the following 
method was used: 
 
4.2.4.1 Method based on a retrospective risk analysis process using safety enhancements.-  
This method is based on information provided by the Commercial aviation safety team (CAST) of the 
United States government aviation industry, which carried out a risk analysis on the accidents occurred in 
the SAM Region during the period 2002-2012, where the following nine (09) safety enhancements (SE) 
of the Regional aviation safety group – Pan American (RASG-PA) were applied: RE/04, RE/09, CFIT/02, 
CFIT/04, LOC-I/06, LOC-I/07, LOC-I/9, RE/8 y RE/11.  Based on this analysis, CAST was able to obtain 
the rate of accidents that could have been avoided during the period 2002-2012 in the event of having 
applied the referred enhancements before the accidents occurred.  Based on the result of this study, a 
performance safety target of 3.72 annual accidents per each million departures is proposed for the period 
2014-2018. 
    
4.2.5 In Appendix B to this WP an analysis of indicators and proposals for safety targets and 
enhancements is being presented. 
 
4.3  Runway excursions and incursions 
 
4.3.1 The runway excursions performance indicators were obtained from ICAO 
Accident/Incident data reporting system (ADREP).  This information corresponds to scheduled and non-
scheduled commercial air transport aircrafts above 5 700 kg within the period 2005-2012.   
 



- 4 - 
AN&FS - WP/04 
 
4.3.2 Analysing this information, it can be observed that during years 2007, 2008, 2009 and 
2011 an abrupt increment in the accident rates corresponding to runway excursions occurred.  However, 
in the following years 2010 to 2012, this rate decreased, reaching zero accidents in year 2012. 
 
4.3.3  In order to establish the performance targets of this area and complementary safety 
enhancements, the SAM Region average rate by runway excursions in the period 2005-2012 was taken as 
the safety performance indicator, corresponding to 1.56 accidents per million of departures. No safety 
targets or enhancements were established for runway incursions since no accidents were reported for this 
cause in the SAM Region  
 
4.3.4  For the next three years (2014-2016), the performance target proposal for runway 
excursions in the SAM Region is 1.56, which is a rate no greater than the Region’s average for period 
2005-2012. 
 
4.3.5 Appendix C to this WP presents an analysis of safety indicators and proposal of targets 
and enhancements for this category of accidents. 
 
4.4 Aerodromes certification  
 
4.4.1 Information on this area is being presented in WP/05. 
 
4.5 SMS/SSP implementation  
  
4.5.1 Information on this area is being presented in WP/12. 
 
5. Suggested actions  
 

The meeting is invited to: 
 

a) take knowledge of the information presented in this working paper and appendices; 
and 

b) analyse and comment on: 
 
 safety performance indicators; and 

 proposals for safety targets and enhancements. 
 

 
……………… 
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Appendix A 
 

Safety oversight  
 

1. Safety performance indicators 
 
1.1 SAM Region reached an effective implementation (EI) rate of 70%, once 
Colombia, Ecuador, Suriname, Argentina and Venezuela, were subject of an ICAO Coordinated 
validation mission within the period 2011 to 2013.  
 
1.2 According to Table A-1 – Average effective implementation by State, seven (7) 
States (Brazil, Panama, Argentina, Chile, Venezuela, Colombia and Bolivia) are above the Region’s 
average; two (2) States (Peru and Ecuador) are very close to reach the average; and four (4) States 
(Suriname, Paraguay, Guyana and Uruguay) are below the referred average.  
 
 

Table A-1 – Average effective implementation (EI) by State 
 

 
 

1.3 As result of this five ICVMs, the SAM Region average effective implementation 
(EI) increased from 66.31% to 70.68%, namely 4.37%, which represents an improvement average 
by State of approximately 0.87%. 
 
1.4 After ICVMs, SAM States improved their EI as follows: Argentina improved in 
9.1%, Colombia in 16%, Ecuador in 12.4%, Suriname in 9.6% and Venezuela in 10.9%. 
 
1.5 To improve the SAM Region general effective implementation (EI) rate, it is 
required that Peru, Ecuador, Suriname, Paraguay, Guyana and Uruguay show progress in the 
solution of findings reported in ICAO Universal safety oversight audit programme (USOAP) 
continuous monitoring approach (CMA) activities or in the last audit cycle carried out according to 
the comprehensive systems approach (CSA). The Regional Office will continue providing support 
to States with direct and continuous advisory in the preparation of their CAP to face USOAP CMA 
activities.   
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1.6 In Table A-2 – Average effective implementation (EI) by audit area, it can be 
observed that the areas of LEG, PEL, OPS and AIR are above the average of the Region, ORG and 
AIG are slightly below de average, and ANS and AGA are below the average. 
 
1.7 To improve the SAM Region effective implementation rate by audit areas it is 
necessary to put special emphasis in the attention of the areas of ANS (53%), AGA (66%), AIG 
(69%) and ORG (69%) in most of the States.    
 
  

Table A-2 – Average effective implementation (EI) by audit area 

 
 
1.8 In Table A-3 – Average effective implementation (EI) by critical element (CE), it 
can be seen that CE 1, 2, 5 and 6 are above the average, while CE 3, 4, 7 and 8 are below de 
average, being CE-4 – Technical personnel qualification and training to be improved the most.  CE-
4 shows an EI of 46%. 
 
 

Table A-3 – Average effective implementation (EI) by critical element 
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1.9 To improve CE-4, States should implement definition and competence control 
effective systems.  Competence definition involves issues such as the availability of a job 
description manual that include a profile for each safety inspector post, also the requirements of 
knowledge, experience and abilities for each task being performed by the inspectors should be 
established so that the inspectors can perform effectively their tasks. A safety inspector should not 
be assigned tasks without supervision if no documented evidence is available proving his capacity 
to perform the task, in both areas: certification or surveillance.   
 
2. Proposal for safety performance targets 
 
2.1 Performance targets translated to percentages will be considered the parameters that 
the SAM Region should achieve in the following three-year periods: 

 Short term (January 2014 - December 2016):  

 Same or above 80% 

 Medium term (January 2017- December 2019): 

 The target of this period will be determined based on the performance of 
the previous period. 

 Long term (January 2020 – December 2022) 

 The target of this period will be determined based on the performance of 
the previous period. 

3. Proposals for safety enhancement  
 
3.1 Improvement in the SAM Region effective implementation (EI) average  
 
3.1.1 The Regional South American Office will encourage SARPs effective 
implementation in its States, especially in those States showing a rate below the established targets. 
The objective of this action is that each State improves its EI in order that the SAM Region is able 
to reach the targets agreed upon by the meeting.  Therefore, SAM States are encouraged to commit 
themselves to maintain updated and to improve their corrective action plans (CAPs).   
 
3.1.2 Additionally to the CAPs improvement, the following specific safety enhancements 
for the SAM States and for the Regional Safety Oversight Cooperation System (SRVSOP) States 
are being proposed for the short term period (January 2014 - December 2016): 
 
3.1.3.1 For SRVSOP States: 

 regulations harmonization; 

 inspectors guidance material harmonization; 

 service providers guidance material harmonization, for example, advisory 
circulars (AC), acceptable means of compliance (AMC) and interpretative and 
explanatory material (IEM) 

 Assistance to the States that require it in the following areas: 

 training; 

 certification; and 

 approvals  
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 effective implementation of the following surveillance systems for air services 

operators: 

 Safety ramp inspections data exchange programme (IDISR); and 

 Dangerous goods coordinated oversight programme (VCMP) (SRVSOP 
members). 

3.1.3.2 For States that are not members of the SRVSOP 

 Air operator certificate registry (AOC) 

3.2 Improvement of effective implementation (EI) by audit area   
 
3.2.1 ANS 

 Short term (January 2014 - December 2017):  

 LAR ANS development. 

 LAR ANS orientation material development. 

 ANS regulations harmonization among SAM States. 

 ANS requirements and procedures effective implementation. 

 ANS providers SMS implementation. 

3.2.1  AGA (Please refer to WP/05) 

3.3  Effective implementation (EI) improvement by critical element 

3.3.1 CE- 4 – Technical personnel qualification and training 

 Short term (January 2014 - December 2016):  

 Standardization of SAM States inspectors’ instruction programmes. 

 SRVSOP support through training courses for States that request it. 

 Medium term (January 2017- December 2019): 

 Development and effective implementation of a multinational training 
system through ICAO South American Regional Office and SRVSOP web 
pages. 
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Appendix B 

Accidents 

 

1. Safety performance indicators 
 
1.1 Safety objectives established by ICAO for period 2008-2011 in 2007 GASP edition 
were the following: 
 

 Objectives 2008-2011 
First 
objective 

Reduce the number of fatal accidents and the global mortality rate caused by these 
accidents, independently from air traffic volume. 

Second 
objective 

Achieve a significant reduction of accidents rates, particularly in the regions where 
these continue to be high. 

Third 
objective 

None of the ICAO regions should have an accident rate above the double global 
rate for the end of 2011. 

* Based in a five year mobile rate 

1.2 In the below charts it can be noticed that the SAM Region, since year 2005, start to 
reduce gradually accidents, except in year 2008, when this rate increased abruptly.  According to 
the Third objective of the 2007 GASP, the accidents rate for the end of 2012, although it was above 
the global rate, it did not double this rate.  

Table B-1a – Number and rate of accidents in the SAM Region 

Year Non-fatal 
accidents 

Fatal 
accidents 

Total 
accidents Departures SAM 

Rate 
Global 
Rate Mortality 

2005 8 2 10 1,156,272 8.64 4.36 53 
2006 6 4 10 1,195,107 8.36 4.07 166 
2007 6 2 8 1,289,860 6.20 4.22 202 
2008 12 7 19 1,369,691 13.87 4.78 94 
2009 11 0 11 1,507,869 7.29 4.05 0 
2010 7 4 11 1,777,672 6.18 4.16 29 
2011 9 3 12 1,918,423 6.25 4.19 46 
2012 9 1 10 1,953,982 5.11 3.15 2 
Total 68 23 91 12,168,876 7.74 4.12 592 

Table B-1b – SAM Region accidents rate projection 
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1.3 Method for calculating safety performance targets. 
 
1.3.1 Method based in a retrospective risk analysis process using safety 
enhancements 
 
1.3.1.1 This method is based in a retrospective risk analysis process that evaluates 
effectiveness of proposed enhancement for each event or selected condition.  This is achieved 
through the evaluation of the opportunity that the enhancement could have had to prevent the events 
if this would have been hypothetically applied before the event was produced. 
 
1.3.1.2 In this regard, the Commercial Aviation Safety Team (CAST), a United States 
government aviation industry association, dedicated to reduce commercial aviation mortality rate in 
its country, carried out a risk analysis of accidents occurred in the SAM Region during period 2002-
2012 (Refer to Attachment I of this Appendix), in which the following nine (09) safety 
enhancements (SE) of the Regional Aviation Safety Group-Pan-American (RASG-PA) were 
applied: RE/04, RE/09, CFIT/02, CFIT/04, LOC-I/06, LOC-I/07, LOC-I/9, RE/8 and RE/11 (Refer 
to RASG-PA safety enhancements presented as Attachment II of this Appendix).    
 
1.3.1.3 Through this analysis and the application of weighting factors to risks and events 
severity, CAST determined that 18.9% of the total accidents occurred in the SAM Region during 
the period 2002-2012 could have been avoided.  
 
1.3.1.4 Using 18.9%, it is possible to determine the number of accidents that could have 
been avoided during the period 2002 – 2012 in the event that the 9 SE would have been applied.  
For this, 20% (18.9%) is applied to the average of 10 (10.7) accidents occurred in the last 11 years 
(2002-2012), reaching a result of 2 accidents less.   
 
1.3.1.5 In the event that all the SAM States would apply uniformly the 9 SE, a decrease of 
2 accidents could be foreseen out of the actual accident average of 10, resulting in 8 accidents for 
the period 2014-2018. Regarding the number of departures, for year 2016 (intermediate year of the 
period 2014-2018), 2,150.000 departures could be estimated in scheduled operations based on an 
annual growth of 3.1%. With these data an annual accident rate of 3.72 is obtained for every million 
departures [8 x 1,000.000 ÷ 2,150.000 = 3.72] which will be the performance target proposed up to 
year 2018.  
 
2. Proposals of safety performance targets  
 
2.1 In period 2014-2018, the target will not be higher to the following rate: 

 3.72 accidents per million departures  

3. SAM Region accidents breakdown 
 
3.1 Accidents per risk category 
 
3.1.1 A total of 91 accidents occurred in the SAM Region during period 2005-2012 of 
which 49.45% was due to accidents related to runway safety (RS); 13.18% for system/component 
failure or malfunction (SCF); 12.08% for other causes (OTH); 6.59% for each one of the following 
categories: turbulence encounter (TURB), Loss of control in-flight (LOC-I) and by unknown or 
undetermined cause (UNK);  5.49% for controlled flight into terrain (CFIT) and 0% for fire/smoke 
(without impact) (F-NI).  RS category groups accidents by: aerodrome, bird impact, runway 
incursions, runway excursions, abnormal runway contact and ground collision.  
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Table B-2a – Accidents by risk category 

Year F-NI TURB LOC-I RS OTH CFIT UNK SCF Total 
2005 0 0 0 6 2 1 0 1 10 
2006 0 0 0 4 2 2 0 2 10 
2007 0 1 0 4 2 0 1 0 8 
2008 0 0 3 9 1 2 1 3 19 
2009 0 3 0 6 2 0 0 0 11 
2010 0 0 1 7 0 0 2 1 11 
2011 0 0 2 7 0 0 1 2 12 
2012 0 2 0 2 2 0 1 3 10 
Total 0 6 6 45 11 5 6 12 91 
% 0 6.59 6.59 49.45 12.08 5.49 6.59 13.18  

 
3.2 Accidents per flight phase 
 
3.2.1 By flight phase, accidents were produced according to the following order: landing 
45.97%, en-route 18.39%, approach 16.09%, during departure 12.64%, running 5.74% and parked 
aircraft 1.14%.  
 

Table B-2b – Accidents per flight phase 
Year Post imp. UNK Manoeu. Stand taxi En route Apch Take off Land. Total 
2005 0 0 0 0 0 0 1 4 4 9 
2006 0 0 0 1 0 4 2 0 2 9 
2007 0 0 0 0 0 2 0 2 4 8 
2008 0 0 0 0 4 4 5 2 4 19 
2009 0 0 0 0 1 2 3 0 4 10 
2010 0 0 0 0 0 0 2 0 9 11 
2011 0 0 0 0 0 1 1 1 9 12 
2012 0 0 0 0 0 3 0 2 4 9 
Total 0 0 0 1 5 16 14 11 40 87 
% 0 0 0 1.14 5.74 18.39 16.09 12.64 45.97  

 
4. Principal categories of fatal accidents in the SAM Region 
 
4.1 The following are the three main categories of fatal accidents during period 
2002-2011: 
 

 loss of control in-flight (LOC-I); 

 runway excursions (RE); and 

 controlled flight into terrain (CFIT). 

 
4.2 Loss of control in-flight (LOC-I) 
 
4.2.1 The tables below show that in the SAM Region, 4 accidents occurred due to loss of 
control in-flight in a period of 8 year (2005-2012) and that there is no linear projection but rather 
are isolated accidents. Although these accidents are rare, these produce the highest mortality. 
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Table B-3a – Number and accident rate by LOC-I 

 

Loss of control in-flight (LOC-I) – Accidents rate in the SAM Region 

Year Total Accidents SAM 
Departures SAM Accidents Rate 

2005   1,156,272 0.00 
2006   1,195,107 0.00 
2007   1,289,860 0.00 
2008 3 1,369,691 2.19 
2009   1,507,869 0.00 
2010 1  1,777,672 0.56 
2011 2 1,918,423 1.04 
2012   1,953,982 0.00 

 
 

Table B-3b – Accidents rate projection by LOC-I 

 

 
 
4.3  Runway excursions (RE) (Refer to Appendix C of this working paper) 
 
4.4 Controlled flight into terrain (CFIT) 
 
4.4.1 In the following charts we can observe that in the SAM Region, 5 accidents 
occurred due to CFIT between 2005 and 2008, however, on year 2009 up to 2012, no accidents 
under this category has occurred, reason why at present moment this does not constitute a safety 
threat, although it is recommended to continue implementing safety enhancements to avoid 
accidents due to this cause.  
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Table B-4a – Number and rate of accidents by CFIT 

 
Controlled flight into terrain (CFIT) 

Accidents rate in the SAM Region 

Year Total accidents SAM 
Departures SAM Accidents Rate 

2005 1 1,156,272 0.86 
2006 2 1,195,107 1.67 
2007 0 1,289,860 0.00 
2008 2 1,369,691 1.46 
2009 0 1,507,869 0.00 
2010 0 1,777,672 0.00 
2011 0 1,918,423 0.00 
2012  0 1,953,982 0.00 

 
 

Table B-4b – Projection of accidents rate by CFIT 
 

 
 

5.        Proposals for safety enhancement 
 
5.1 The following safety enhancements are proposed for the three categories of fatal 
accidents:  loss of control in-flight (LOC-I); runway excursions (RE); and controlled flight into 
terrain (CFIT): 
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5.1.1  Loss of control in-flight (LOC-I) 

 Short term (January 2014 - December 2016):  

 Effective implementation in all SAM States of requirements related to 
upset prevention and recovery training of the aircraft (UPRT). These 
requirements will permit mitigating occurrences related to the loss of 
control of the aircraft. It is foreseen that the amendments to Annex 1, 
Annex 6, Part I, and PANS-TRG be applied starting 13 November 2014. It 
is also foreseen that UPRT requirements of Latin American Aeronautical 
Regulations (LAR) be applied from the same date. 

 Effective implementation of reactive and proactive systems for data 
collection, hazard identification and risk management related to LOC-I. 

 Effective implementation of the advanced qualification programme (AQP) 
or ICAO evidence based training (EBT) (loss of control in-flight 
scenarios). 

 Medium term (January 2017- December 2019): 

 Effective implementation of the predictive data collection system, hazard 
identification and risk management related to LOC-I. 

 Long term (January 2020 – December 2022) 

 Implementation of a supervision advanced system that includes reactive, 
proactive and predictive systems oriented to LOC-I. 

5.1.2 Runway excursions (RE).- Performance indicators and targets for this category of 
fatal accidents, as well as safety enhancements are detailed in Appendix C to this WP. 

5.1.3 Controlled flight into terrain (CFIT) 

 Short term (January 2014 - December 2016):  

 Continue with the effective implementation in all the SAM States of CFIT 
training support that contains the ALAR tool kit of the Flight Safety 
Foundation (FSF). 

 Effective implementation of data collection reactive and proactive systems, 
hazard identification and risk management related to CFIT. 

 Effective implementation of the advanced qualification programme (AQP) 
or ICAO evidence based training (EBT) (scenarios CFIT). 

 Medium term (January 2017- December 2019): 

 Effective implementation of data collection predictive systems, hazard 
identification and risk management related to CFIT. 

 Long term (January 2020 – December 2022) 

 Implementation of a supervision advanced system that includes reactive, 
proactive and predictive systems oriented to CFIT. 

5.2 RASG-PA safety enhancements 
 
5.2.1 The RASG-PA safety enhancements are included in Attachment 2 to this 
Appendix.  
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6. Other categories to be taken into account for planning safety targets and 
enhancements 
 
6.1 According to Table B-2a – Accidents by risk category, the following categories 
should be given attention when planning aviation safety.  These present a rate equal or higher than 
those of categories LOC-I and CFIT: 

 system/component failure or malfunction (SCF) (13.18%);  

 other causes (OTH) (12.08%); 

 turbulence encounter (TURB) (6.59%); and  

 unknown or undetermined (UNK) (6.59%).  



RASG-PA Safety Enhancements  
RE/04, RE/09, CFIT/02, CFIT/04, LOC-I/06, LOC-I/07, LOC-I/9, RE/8, RE/11 

 
Accident Set Used For Evaluation 
 2002-2012 Hull Loss and Fatal Accidents (46)  - (Panamanian and South 
American Domicile Operators With Operations Similar to Part 121) 
 
Notes:  
Preliminary Assessment (SE Effectiveness Values) performed by FAA  AVP-200; 
 
A Preliminary SE Implementation Value  of 50% was used for all 9 SEs  
(Portion of Fleet or Risk Population with SE Implemented) 

CAST Spreadsheet Tool 
Panamanian and South American 

Operator Accidents 

AN&FS-WP/04 
ATTACHMENT 1 TO APPENDIX B 



Safety Enhancement
RE/04 RE/09 CFIT/02 CFIT/04 LOC-I/06 LOC-I/07 LOC-I/9 RE/8 RE/11
Implementation Value Implementation Value 
.500 .500 .500 .500 .500 .500 .500 .500 .500

Date Airplane
Jet/Turbo 

Prop Airline Location

Portion of 
Event 

Eliminated 

Safety Enhancement Effectiveness (%/100) Safety Enhancement Effectiveness (%/100)

1/28/2002 B727-100 Jet TAME (near) Ipiales .420 .150 .100 .375 .150 .050 .000 .200 .000 .000

3/18/2002 B727 Jet VARIG Belo Horizonte, BR .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

6/14/2002 DC-9 Jet Inter (Colombia) Neiva, CO .487 .300 .300 .000 .200 .250 .150 .050 .000 .000

8/30/2002 Fokker 100 Jet TAM Linhas Aereas Birigui, BR .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

8/30/2002 EMB-120 Brasilia TP-Small RICO Linhas Aereas (near) Rio Branco, B .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

9/14/2002 ATR 42 TP-Large Total Linhas Aereas (near) Paranapanem  .220 .000 .050 .000 .000 .000 .400 .000 .000 .000

1/9/2003 Fokker F.28 Jet TANS (near) Chachapoya  .462 .300 .100 .150 .400 .000 .000 .200 .000 .000

1/26/2003 B737 (JT8D) Jet VASP Rio Branco, BR .306 .000 .050 .150 .000 .200 .200 .100 .000 .000

10/20/2003 Fokker F.27 TP-Large TAVAJ Tarauaca, BR .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

10/26/2003 Fairchild FH-227 TP-Large CATA Linea Aerea SA (near) Buenos Aire  .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

12/13/2003 B737 (JT8D) Jet Nuevo Continente Lima, PE .522 .500 .300 .000 .000 .000 .000 .500 .000 .000

12/18/2003 DC-9 Jet Lineas Aereas Surame(near) Mitu, CO .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

5/14/2004 EMB-120 TP-Small RICO Linhas Aereas (near) Manaus, BR .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

10/23/2004 B707 Jet Beta Cargo Manaus, BR .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

11/18/2004 Jetstream 31 TP-Small Venezolana Caracas, VE .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

1/8/2005 MD-80 Jet AeroRepublica ColombCali, CO .469 .500 .200 .000 .300 .100 .000 .050 .000 .000

2/22/2005 Convair 580 TP-Large TAM - Transporte Aere  Trinidad, BO .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

4/7/2005 Fokker F.28 Jet ICARO Air Coca, EC .213 .300 .000 .000 .000 .000 .000 .050 .100 .000

8/16/2005 MD-80 Jet West Caribbean Airw a(near) Machiques, V .536 .000 .000 .000 .050 .300 .600 .400 .000 .000

8/23/2005 B737 (JT8D) Jet TANS (near) Pucallpa, PE .563 .500 .100 .150 .400 .000 .300 .050 .000 .000

4/16/2006 Fokker F.27 TP-Large TAM - Transporte Aere  Guayaramerin, BO .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

6/1/2006 Jetstream 31 TP-Small Air Panama Bocas de Toro, PA .166 .200 .000 .000 .000 .000 .000 .050 .100 .000

8/17/2006 B727 Jet Aerosucre Colombia Bogota, CO .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

9/29/2006 B737 (NG) Jet GOL Linhas Aereas (near) Peixote Azev  .145 .000 .000 .000 .100 .000 .000 .200 .000 .000

11/17/2006 DC-10 Jet Cielos Airlines Barranquilla, CO .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

11/18/2006 B727 Jet Aerosucre Colombia (near) Leticia, CO .541 .400 .100 .150 .550 .000 .000 .200 .000 .000

2/4/2007 DC-8-71F Jet Tampa Cargo MIAMI .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

7/17/2007 Airbus A320 Jet TAM Linhas Aereas Sao Paulo, BR .248 .200 .000 .000 .100 .100 .000 .050 .100 .000

7/17/2007 EMB 190 Jet AeroRepublica ColombSanta Marta, CO .707 .500 .125 .150 .400 .500 .000 .500 .000 .000

10/31/2007 Fokker F.27 TP-Large Air Panama Panama City, PA .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

1/28/2008 Dash 8-200 TP-Large Aires Colombia Bogota, CO .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

2/1/2008 B727-200 Jet LAB Near Trinidad .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

2/21/2008 ATR-42-300 TP-Large Santa Barbara Airlines (near) Merida, VE .575 .050 .000 .400 .500 .200 .300 .100 .000 .000

7/23/2008 F.27-400 TP-Large TAM - Transporte Aere  70nm from Guayara  .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

9/22/2008 F-28-4000 Jet ICARO QUITO .231 .200 .000 .000 .200 .000 .000 .000 .100 .000

10/16/2008 B737-200 Jet Rutaca CARACAS .188 .200 .000 .000 .100 .000 .000 .000 .100 .000

5/17/2009 DHC-6-300 TP-Small Aeroperlas Carti, PA .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

5/5/2010 ERJ-145LR Jet SATENA Mitu-Fabio, Colombia .373 .500 .100 .000 .100 .100 .000 .050 .000 .000

8/16/2010 B737-73V (WL) Jet AIRES Colombia San Andres, Colom .375 .500 .100 .000 .200 .000 .000 .050 .000 .000

9/13/2010 ATR-42-320 TP-Large Conviasa Puerto Ordaz, Vene .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

1/25/2010 Embraer 110C Band TP-Small Piquiatuba Táxi Aéreo near Senador José  .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

5/18/2011 SF34A (26) TP-Large SOL Líneas Aéreas Prahuaniyeu, Argen .123 .000 .000 .000 .200 .000 .050 .000 .000 .000

9/6/2011 SA-227BC Metro III TP-Small Aerocon Trinidad, Bolivia .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

9/16/2011 EMB 190
(5) Jet TAME Quito,
Ecuador .390 .500 .100 .150 .000 .000 .000 .050 .100 .000

9/26/2011 DC-9
(35) Jet Aeropostal Puerto Ordaz,
Venez .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

8/24/2012 Boeing (McDonnell-  Jet Aserca Airlines Mayor Buenaventur      .451 .500 .100 .150 .200 .100 .000 .050 .000 .000



1 2 3 4 5 6 7 8 9
Total Total Safety Enhancement

% % % of Events Severity % Total RE/04 RE/09 CFIT/02 CFIT/04 LOC-I/06LOC-I/07LOC-I/9 RE/8 RE/11

Number of   Sum total of  Severity   Events Category Eliminated Eliminated Fatality % Total Implementation Value 
Category Events by severity by by Severity by by Risk Events 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Definition Category by category category category Eliminated Category Category Eliminated Eliminated Severity eliminated by SE
CFIT 8.00 6.06 42.1% 17.4% 36.8% 2.87 2.23 15.5% 6.2% 0.55 0.17 0.57 0.88 0.13 0.21 0.36 0.00 0.00
LOC-I 6.00 5.33 37.1% 13.0% 16.5% 0.88 0.88 6.1% 1.9% 0.00 0.03 0.00 0.13 0.15 0.53 0.20 0.00 0.00
RE-Landing 13.00 1.22 8.5% 28.3% 20.3% 3.01 0.25 1.7% 6.5% 0.10 0.00 0.00 0.05 0.05 0.00 0.03 0.05 0.00
SCF-PP 2.00 0.03 0.2% 4.3% 0.0% 0.00 0.00 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SCF-NP 5.00 0.00 0.0% 10.9% 0.00 0.00 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Midair 1.00 1.00 7.0% 2.2% 14.5% 0.15 0.15 1.0% 0.3% 0.00 0.00 0.00 0.05 0.00 0.00 0.10 0.00 0.00
FUEL 2.00 0.00 0.0% 4.3% 0.00 0.00 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RE-Takeoff 2.00 0.00 0.0% 4.3% 0.23 0.00 0.0% 0.5% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
UNK 1.00 0.52 3.6% 2.2% 0.0% 0.00 0.00 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
WSTRW 0.00 0.00 0.0% 0.0% 0.00 0.00 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
USOS 3.00 0.22 1.5% 6.5% 2.7% 0.59 0.01 0.0% 1.3% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ADRM 0.00 0.00 0.0% 0.0% 0.00 0.00 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ARC 3.00 0.00 0.0% 6.5% 0.99 0.00 0.0% 2.2% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FIRE-NI 0.00 0.00 0.0% 0.0% 0.00 0.00 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ramp 0.00 0.00 0.0% 0.0% 0.00 0.00 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.0% 0.0% 0.00 0.00 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 46 14.39 8.7 3.5 24.4% 18.9% .7 .2 .6 1.1 .3 .7 .7 .1 .0
Events Total Severity

JIMDAT Score (Percentage of Risk and Accidents Eliminated by SE Acting on its Own)
Color Coding 1 2 3 4 5 6 7 8 9

Data Entry Field RE/04 RE/09 CFIT/02 CFIT/04 LOC-I/06LOC-I/07LOC-I/9 RE/8 RE/11

Linked Field % Fatality Risk Eliminated 24.4% 4.6% 1.4% 3.9% 7.7% 2.3% 5.1% 4.8% 0.3% 0.0%
Calculation/Output Field % Total Event Eliminated 18.9% 6.8% 2.0% 2.0% 4.5% 2.1% 2.2% 3.2% 0.7% 0.0%
Calculation/Output Field  
Summary Output
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Category DDate Airplane Jet/Turbo Prop Airline Location Remaining Severity 
LOC-I 10/26/2003 Fairchild FH-227 TP-Large CATA Linea Aerea SA (near) Buenos Aires, AR 1.000
LOC-I 12/18/2003 DC-9 Jet Lineas Aereas Surame (near) Mitu, CO 1.000
CFIT 9/6/2011 SA-227BC Metro I  TP-Small Aerocon Trinidad, Bolivia 0.889
LOC-I 5/18/2011 SF34A (26) TP-Large SOL Líneas Aéreas Prahuaniyeu, Argentina 0.878
MIDAIR 9/29/2006 B737 (NG) Jet GOL Linhas Aereas (near) Peixote Azevedo, BR 0.855
LOC-I 9/14/2002 ATR 42 TP-Large Total Linhas Aereas (near) Paranapanema, BR 0.780
CFIT 8/30/2002 EMB-120 Brasilia TP-Small RICO Linhas Aereas (near) Rio Branco, BR 0.767
RE-Landing 7/17/2007 Airbus A320 Jet TAM Linhas Aereas Sao Paulo, BR 0.752
CFIT 1/28/2002 B727-100 Jet TAME (near) Ipiales 0.580
CFIT 1/9/2003 Fokker F.28 Jet TANS (near) Chachapoyas, PE 0.538
UNK 5/14/2004 EMB-120 TP-Small RICO Linhas Aereas (near) Manaus, BR 0.524
LOC-I 8/16/2005 MD-80 Jet West Caribbean Airway(near) Machiques, VE 0.464
CFIT 11/18/2006 B727 Jet Aerosucre Colombia (near) Leticia, CO 0.459
CFIT 2/21/2008 ATR-42-300 TP-Large Santa Barbara Airlines (near) Merida, VE 0.425
LOC-I 9/13/2010 ATR-42-320 TP-Large Conviasa Puerto Ordaz, Venezuela 0.333
USOS 1/25/2010 Embraer 110C BanTP-Small Piquiatuba Táxi Aéreo near Senador José Porfirio, Braz 0.200
RE-Landing 11/18/2004 Jetstream 31 TP-Small Venezolana Caracas, VE 0.190
CFIT 8/23/2005 B737 (JT8D) Jet TANS (near) Pucallpa, PE 0.178
RE-Landing 4/16/2006 Fokker F.27 TP-Large TAM - Transporte Aereo Guayaramerin, BO 0.032
SCF-PP 7/23/2008 F.27-400 TP-Large TAM - Transporte Aereo 70nm from Guayaramerin, BO 0.028
USOS 8/16/2010 B737-73V (WL) Jet AIRES Colombia San Andres, Colombia 0.010

Unmitigated Fatality Risk From High to Low 



ATTACHMENT 2 TO APPENDIX B / ADJUNTO 2 AL APENDICE B
AN FS-WP/04

1
2

3

4
5
6
7

8

9

10
11

12
13

14
15
16

17
18

19

20

21
2223
24

25

A B C D E F G H

DETAILED IMPLEMENTATION PLANS (DIPs) by PA-RAST/11
# DIP Description Champion Output Deadline Status Comments

1) Distribution 18/01/11 Completed

2) Training Completed

1) CAA conducts a review of all operators to ascertain which operators 
have CFIT prevention training and procedures in their approval training 

20/02/11 Completed

2) If an operator does not have a CFIT training, it will be encourage to 
incorporate CFIT training into the airline training program.

20/12/11 Completed

2) ICAO will distribute a copy of  the developed generic advisory circular 
to each State in the region.

20/03/11 Completed

4) Mode awareness and energy state management aspects of flight deck 
automation guidance is provided by operators to all their pilots.

20/09/12 Completed

1) Listing of training materials available from regulators, industry, 
operators, academia and other resources. 

18/01/11 Completed

1) Review and evaluate the advisory circular created by the ICAO 
COSCAP’s in Asia

20/02/11

Updated: 5 December 2012. ALTA, IFALPA, IFATCA 
currently working on the script and working on video 
budget funding.

20/09/11 Completed

18/04/11 Completed2) Advanced Maneuvers Training provided to all operators.

3) Advanced Maneuvers Training provided by all operators. The 
expectation is that this training will be accomplish during initial training 
and as part of the recurrent training program via ground and simulator 
instruction within the certified flight envelope, with enphasis on 
recognition, prevention and recovery technique.

18/08/13 Superseded

Promote pilot adherence to Standard 
Operating Procedures (SOPs) for 
approach procedures including go-
around decision making process

RE/04 ALTA

IFALPA is coordinating with IATA and IFATCA the 
development of  a video for pilots and air traffic controllers 
regarding Crew Resource Management (CRM).

20/02/12

20/08/12

In process

In process

1) Incorporate and/or update CRM/situational awareness training programs 
for all flight crew members of air transport operators emphasizing aircraft 
position with relation to terrain and reviewing past ocurrences.

2) Incorporate CRM/situational awareness training programs for all air 
traffic controllers and air navigation service providers (ANSP) 
emphasinzing aircraft position with relation to minimum allowable 
l i d  

20/02/11 Completed

31/12/12 In process

1

2

3

4

3) Each State in the region wil use the generic advisory circular as a 
template to prepare a State Advisory Circular on mode awareness and 
energy state management aspects of flight deck automation.

CFIT/04 CRM/Situational Awareness for pilots 
and air traffic controllers

IFALPA   &    
IFATCA 

Specific Training for pilots and air 
traffic controllers to avoid unstabilized 
approaches

RE/09 ALTA

1) ALTA will conduct a survey within its operators regarding the actions 
taken to mitigate unstable approaches.
2) Develop a strategy to deliver safety seminars for pilots and controllers in 
Pan America that targets recognition and avoidance of unstable 
approaches.

Specific ALAR/CFIT Training for PilotsCFIT/02 IATA

5 LOC-I/06 LOC Training – Human factors and 
automation PA-RAST

Completed

6 LOC-I/07 LOC Training – Advanced maneuvers ALTA
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34
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1) Listing of training materials available from industry, operators and other 
resources. 

20/02/11 Completed

2) Raise awareness of availability and need of Pilot Monitoring Training. 20/03/11 Completed

3) Pilot Monitoring Training material provided to all operators. 20/03/11 Completed

4) Pilot Monitoring Training provided by operators to all their pilots. 20/09/12 Completed

2) Promote and encourage the use of the guide In process ESC requested ACI-LAC to provide enhanced Manual  for 
approval and dissemination.

2) Electronic checklist development. In process Updated: 6 December 2012. Mexico DGAC is developing 
the Toolkit to be presented to the PA-RAST for approval. 
Considering that the electronic checklist will be part of the 
Toolkit they requested that Output 2 be removed from the 
DIP.

Updated: 6 December 2012. Mexico DGAC considered that 
the Output 3 would not be feasible and request to be 
removed from the DIP.

To be reviewed with the Champion

4) Develop a roll out plan. 25/08/12 In process Updated: 6 December 2012. Mexico DGAC considered that 
the Output 4 must be coordinated with PA-RAST due to the 
need of resurces for delivering the workshops.

X) Launch of the RST Toolkit Updated: 6 December 2012. Mexico DGAC suggested to 
include the new Output X for launching the Toolkit

5) Review and update of the Runway Safety Teams. In process Updated: 6 December 2012. Mexico DGAC considered that 
the Output 5 is monitored by the ICAO NACC and SAM 
and RASG-PA, and the material is updated by ICAO HQ. 
Therefore, they requested to be removed from the DIP.

Loc Training - Pilot monitoring policies 
and procedure for the operator and 
training program for crews

7 LOC-I/9 IFALPA

1) Create a guide that collects best practices for runway maintenance

3) Airports implement their maintenance plans according to the runway 
maintenance guide.

RE/88 Guidance in maintaining runway in 
accordance with Annex 14 ACI-LAC

25/02/123) Establishment of a regional Runway Safety Database. In process

9 RE/11
Develop guidance material and training 
programs to create action plans for 
runway safety teams

DGAC 
Mexico

1) Gather and publish in the RASG-PA website available material that may 
be used in to mitigate hazards related to runway safety.

Completed

Completed

In process

18/04/12



GSI # Description Champion Output Deadline Status Comments
3 Protection of Safety Information COCESNA

RASG-PA ASIAS/RASG-PA data sharing
IATA/ALTA IATA/ALTA Trend Sharing Program
DGAC CR PASO

ANAC BRAZIL
4 Accident/Incident Regional Board COCESNA

Spanish Standard Phraseology ALTA Using PANS-ATM (DOC 4444) Chapter 12
PTY Aug-13 To start Jun 2012
GYE Aug-13 To start Jun 2012Bird Strike Risk Reduction Program

IATA/ALTA Biologist apointed, gathering pre-assessment 
requierements 

Sharing of Information Safety Data12

Business case for thechnology to 
mitigate runway excursions

ICAO LIM
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Appendix C 
 

Runway excursions  
 

1. Safety performance indicators 
 
1.1 To obtain the performance indicators referred to runway excursions and incursions 
accidents category, commercial scheduled and non-scheduled operations accidents of aircraft above 
5,700 kg have been considered, resulting in the following figures for the period 2005 - 2012:  

 accidents associated to runway excursions category were 19, and 

 no accidents associated to runway incursions were identified in the SAM 
Region. 

1.2 Table C-1a – SAM Region runway excursions, identifies the year, total runway 
excursions accidents, departures and accidents rate by one million departures, while Table C-1B 
shows runway excursions accidents rate projection. 
 

Table C-1 – SAM Region runway excursions 
 

Accident rate by SAM Region runway excursions accident 
Year Total accidents SAM departures SAM accidents rate 
2005 1 1,156,272 0.86 
2006 1 1,195,107 0.83 
2007 5 1,289,860 3.87 
2008 4 1,369,691 2.92 
2009 4 1,507,869 2.65 
2010 1 1,777,672 0.56 
2011 3 1,918,423 1.56 
2012 0 1,953,982 0.00 
Total 19 12,169,876 1.56 

 
 

Table C-2 – Runway excursion accidents rate projection 
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1.3 The previous graphs show that during years 2007, 2008, 2009 and 2011present an 
abrupt increase in the runway excursion accidents rate.  However, for the years 2010 and 2012, this 
rate decreased, reaching zero in year 2012. Note has to be taken that not all runway excursion 
accidents have been reported by States.  In this regard, States are encouraged to implement or 
continue implementing safety enhancements to avoid repeating accidents under this category. 
 
2. Safety performance target proposal 
 
2.1 Targets translated to runway excursion accidents rate per each million departures 
should be the parameter that SAM Region should reach in the following three-year periods:  

 Short term (January 2014 - December 2016):  

 Rate not higher to the average for period 2005-2012: 1.56 

 Medium term (January 2017- December 2019): 

 30% less than the rate reached the prior period 

 Long term (January 2020 – December 2022) 

 50% less than the rate reached the prior period. 
 
3. Safety enhancement proposals to reduce accidents by runway excursion 
 
3.1 The following safety enhancements are being proposed to reduce runway excursion 
accidents rate:  

 Short term (January 2014 - December 2016):  

 Implementation of ICAO runway safety tool kit.  

 Effective implementation of the runway safety teams (RST) in the 
international aerodromes. 

 Effective implementation of reactive, proactive and predictive safety 
processes (FDA) related to runway excursions by commercial air transport 
operators. 

 Effective implementation of the advanced qualification programme (AQP) 
or ICAO evidence-based training (EBT) (non-stabilized approach 
scenarios). 

 Medium term (January 2017- December 2019): 

 Effective implementation of RST in the most important national 
aerodromes. 

 Effective implementation of reactive, proactive and predictive safety 
processes (FDA) related to runway excursions by general aviation 
operators. 

 Feasibility study for the installation of runway excursions prevention 
systems in aircrafts  

 Long term (January 2020 – December 2022) 

 Effective implementation of an advanced supervision system for the 
surveillance of reactive, proactive and predictive systems for the treatment 
of runway excursions hazards. 
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