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Safety Data Collection 
and Processing 

Systems

1
Objectives 

1. Identify the main sources of information 
of a SDCPS. 

2. Recognize mandatory/voluntary safety 
reporting systems. 

3. Determine those responsible for the 
administration of the SDCPS. 

4. Recognize the use of taxonomies. 
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State Safety Risk 
Management  

Reference documents

1. Annex 19 Safety Management
2. Doc. 9859 Safety Management Manual
3. Doc. 10004 Global Aviation Safety Plan
4. Doc. 10131 Manual on the Development 

regional and National Aviation Safety 
plans. 

Component II
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Safety Data Collection and Processing Systems

Annex 19 requires States to establish safety data 
collection and processing systems (SDCPS) to capture, 
store, aggregate and enable analysis of safety data 
and information to support their safety performance 
management activities.

SDCPS is a generic term used to refer to processing 
and reporting systems, databases and schemes for 
the exchange of safety information and recorded 
information.
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Steps for the construction of an SDCPS:

01

02

03

04

Determine that the state has regulations that identify which events are 
mandatory, preferably by service provider. 

Identify sources of safety data collection. 

Determine the data to be collected

Determination of processes and procedures, persons in charge, means of 
collection.  

Safety Data Collection and Processing Systems
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Determine that the state has regulations that identify which events are mandatory, 
preferably by service provider. 1

Safety Data Collection and Processing Systems
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Determine whether the state has regulations that identify which events are 
mandatory, preferably by service provider. 1

Safety Data Collection and Processing Systems
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Identify sources of safety data collection . 2

Safety Data Collection and Processing Systems
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Identify sources of safety data collection . 2

Safety Data Collection and Processing Systems
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Determine the data to be collected. 3
Mandatory safety reporting systems

Annex 19 requires States to establish a mandatory safety reporting system that includes, but is not 
limited to, incident reporting. Mandatory safety reporting systems should aim to capture all valuable 
information about an event, including what happened, where and when, and to whom it was 
reported. Additionally, mandatory safety reporting systems should be able to capture some specific 
hazards that are known to contribute to accidents and whose timely identification and reporting is 
considered valuable (e.g., safety hazards that are known to contribute to accidents and whose timely 
identification and reporting is considered valuable (e.g., routine weather conditions, volcanic activity, 
etc.).

Safety Data Collection and Processing Systems



13

3
Mandatory Safety Reporting Systems

Determine the data to be collected. 

Safety Data Collection and Processing Systems
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Determine the data to be collected. 3
Voluntary Notification Systems

Voluntary safety reporting systems should be established to collect safety 
data and information not captured by the mandatory safety reporting 
system. These notifications go beyond the typical incident notification. 
Voluntary reporting tends to highlight latent conditions, such as 
inappropriate safety procedures or regulations, human error, etc. Voluntary 
reporting is one way to identify hazards.

Safety Data Collection and Processing Systems
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Determine the data to be collected. 3
Voluntary Notification Systems

Possible biases in the collection and use of safety data and information should 
be taken into account. For example, the language used in voluntary 
notifications may sometimes be emotional or directed at achieving the 
objectives of a particular individual, which would not necessarily correspond 
to the best interests of the organization as a whole. In these cases, information 
should be used prudently and sensibly.

Safety Data Collection and Processing Systems
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Determine the data to be collected. 3
Voluntary Notification Systems

Safety Data Collection and Processing Systems
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Determination of processes and procedures responsible for the administration of 
the SDCPS. 

4

Integration of a 
specialized team 

devoted to data entry

Integration of a 
multidisciplinary team 

for the analysis of safety 
data. 

Design of processes and 
procedures for database 

processing and 
integration.

Safety Data Collection and Processing Systems
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Taxonomies 

Safety data should ideally be categorized using taxonomies and 
supporting definitions so that they can be captured and stored 
using meaningful terms. Common taxonomies and definitions 
establish a standard language, improving the quality of 
information and communication. The ability of the aviation 
community to focus on safety issues is greatly enhanced by 
sharing a common language. These classifications enable analysis 
and facilitate the sharing and exchange of information. 
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Taxonomies 

Safety data should ideally be categorized using taxonomies and 
supporting definitions so that they can be captured and stored 
using meaningful terms. Common taxonomies and definitions 
establish a standard language, improving the quality of 
information and communication. The ability of the aviation 
community to focus on safety issues is greatly enhanced by 
sharing a common language. These classifications enable analysis 
and facilitate the sharing and exchange of information. 
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Taxonomies 

Some examples of taxonomies are as follows:

a) Aircraft model: the organization can build a database with all the 
models certified to operate.
b) Airport: the organization may use ICAO or International Air 
Transport Association (IATA) codes to identify airports.
c) Type of occurrence: the organization may use taxonomies 
developed by ICAO and other international organizations to classify 
occurrences.
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Taxonomies 

Some examples of taxonomies are as follows:

a) Aircraft model: the organization can build a database with all the 
models certified to operate.
b) Airport: the organization may use ICAO or International Air 
Transport Association (IATA) codes to identify airports.
c) Type of occurrence: the organization may use taxonomies 
developed by ICAO and other international organizations to classify 
occurrences.
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Taxonomies 

There are several common aeronautical taxonomies in 
the industry. Here are some examples:
a) ADREP: taxonomy of occurrence categories that 
integrates the ICAO incident accident reporting system. It 
is a collection of attributes and related values that 
enable trend analysis of safety in these categories.
b) Common Taxonomy Team of the Commercial Aviation 
Safety Team (CAST) and the International Civil Aviation 
Organization (ICAO) (CICTT): responsible for developing 
common taxonomies and definitions for aviation 
accident and incident reporting systems.
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Taxonomies 

Hazard identification is the first step in the risk 
management process. Starting with a commonly 
recognized language makes safety data more 
meaningful, easier to classify and simpler to process. 
The structure of a hazard taxonomy may comprise a 
generic and a specific component.

The CICTT has established a high-level hazard 
taxonomy that classifies hazards into families of hazard 
types (environmental, technical, institutional and 
human).
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Safety Data and 
Information 

Management 

2
Objectives 

1. Develop a process for the design of an 
safety data collection and processing 
system (SDCPS). 

2. Recognize analysis types. 



25Safety Data and Information Management 

Doc. ICAO 9859 defines safety data and information 
management as the development, implementation and 
oversight of plans, policies, programs and practices that ensure 
the overall integrity, availability,  convenience and protection of 
such data and information used by the organization.

Safety data and information management that addresses the 
required functions will ensure that the organization's safety data 
and information is collected, stored, analyzed, retained and 
archived as well as governed, protected and shared, as 
intended. 
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Specifically, the following should be identified:

a) type of data to be collected;
b) definitions, taxonomy and data formats;
c) how the data will be collected, collated and 
integrated with other sources of safety data and 
information;
d) how data and safety information will be 
stored, archived and supported, e.g. the 
structure of the database and, if it is an IT 
system, the supporting architecture;

Safety Data and Information Management 
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Specifically, the following should be identified:

e) how safety data and information will be used;
f) how the information will be shared and 
exchanged with other parties;
g) the manner in which safety data and 
information will be protected, specific to the 
type and source of the safety data and 
information; and
h) how quality will be measured and 
maintained.

Safety Data and Information Management 
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29Analysis Types: Descriptive Analysis

Descriptive statistics are applied to describe or 
summarize data in a meaningful and useful way. It 
helps to describe, display or summarize data so that 
patterns emerge from the data and help to clearly 
define case studies, opportunities and challenges. 
Tools used to summarize data include tables and 
matrices, graphs and charts, and even maps. 
Descriptive statistics include measures of core 
trends such as mean (average), median, as well as 
measures of variability such as frequency 
distributions, variance and standard deviation (SD).
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31Analysis Types: Inferential Analysis

Inferential (or inductive) statistics aims to use the data to understand 
the broader population that the data sample represents. It is not always 
convenient or possible to examine every element of an entire 
population and have access to it. Inferential statistics include 
techniques that allow users of available data to make generalizations 
and inferences, as well as to draw conclusions about the population 
from which samples have been taken to describe trends. These 
techniques include methods for estimating parameters, testing 
statistical hypotheses, comparing the average performance of two 
groups of the same measurement to identify differences or similarities, 
and identifying possible correlations and correspondences between 
variables.



32Analysis Types: Predictive Analysis

They comprise probability or predictive 
analytics that extract information from 
historical and current data to predict 
trends and patterns of behavior. Some of 
the statistical techniques used include 
logistic and linear regression models, 
neural networks and decision trees.
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Exercise 

1
Objectives 

1. Collect and classify safety data; and 
2. Understand the use of taxonomy. 



35Safety Data and Information Management 

Exercise - 1 Collection and classification of safety data. 

Instructions:  
o Students should rank the occurrences to be delivered. These events 

should be placed in the Safety Matrix.  
o Work teams will be formed with the participants. 
o Teams will have approximately 25 mins to work on the exercise. 
o Each team should present its experience and safety matrix. 
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Series 1 Series 2

Safety Data and Information Management 

What safety data and information should a safety report contain?

1. Number of Safety Events / Type of Occurrence
2. Number of Safety Events / Aerodrome
3. Number of Safety Events / Month of Occurrence
4. Number of Safety Events / Type of Service Provider (Aircraft Operator, Aerodrome 

Operator, Air Traffic Services, etc.)
5. Number of Safety Events / Aircraft Manufacturer
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What safety data and information should a safety 
report contain?
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What safety data and information should a 
safety report contain?
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State Risk 
Management Process

3

Objectives 

1. Recognize the steps for the design of a 
state-level risk management process. 

2. Design a state risk management process 
model. 
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Creation of the State Safety Management Process 

State Risk Management Process
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Safety Report

En
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Hazard Identification 

Accidents

Safety Events

Incidents

Identification of existing 
controls

Technology

Regulation

Training

Pr
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n 
sc

al
e

1 2

Safety Risk Assessment 3 Determination of Risk 
Tolerability4 Definition of Mitigation 

Strategies5
Not Tolerable

Tolerable

Acceptable

Technology

Regulation

Training

Output /Product

Directorate of Planning and Development 
March, 2020

State Risk Management Process
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September 30, 2019Identification of 
Safety Hazards  

Safety Risk 
Assessment  

Definition and 
management of risk 

mitigation 
strategies.

Resulting Risk 
Assessment

Dissemination and 
Follow-up

1 2 3 54

State Safety Management Department 
November, 2023

State Risk Management Process
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Directorate of Planning and Development 
March, 2020

State Safety Risk Management 
Report.Products

1. Safety Review Committee 
(CRSO) 

2. State Safety Assurance 
Process  

3. Stakeholders 

Customers

1. Safety Review Committee (CRSO) 
2. Civil Aviation System/ Aeronautical 

Sector 
3. Safety Information Management Process 

Suppliers
1.  Initial designs or significant 
changes to systems, organizations 

and products

2. SDCPS database

3. Accident and Incident Investigation 
Authority reports. 

Inputs

State Risk Management Process
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1 2 3 4

Determination of a 
multidisciplinary 

team 

Determine the responsibilities of the 
Technical Group and the frequency of risk 
analysis. 

State Risk Management Process

How do we get started?

Identify which will 
be the inputs or 
triggers of the 

process

Validate the form or format in which the 
inputs will be sent. 
Examples of inputs: 
1. SDCPS
Accident and incident reports
3. Safety reports  

Creation and/or 
analysis of a safety 

baseline

Determination of 
safety concerns  

It helps to perform process 
probability and severity tables, as 
well as to determine safety 
concerns. 
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Directorate of Planning and Development 
March, 2020

1. Identify systemic hazards and their consequence(s) for the State; 

2. Assess safety risks related to:
 Systemic hazards detected through data analysis;
 Confidential Voluntary Reports (CVR);
 Mandatory reporting;
 Accidents and serious incidents investigated by the State Accident and Incident Authority;
 Other occurrences captured through the SDCPS. 

3. Assess the impact of planned changes that have an impact on various subsystems or State Civil Aviation 
System. 

State Safety Management Department 
November, 2023

State Risk Management Process

Responsibilities of the multidisciplinary group



46GAESO's Responsibilities

Directorate of Planning and Development 
March, 2020

4. Evaluate and monitor the risk level of globally and regionally determined high risk categories 
(HRCs), as well as national safety priorities;

5. Recommend mitigation measures and/or controls for risk reduction; and
6. Evaluate the residual or resulting risk after the implementation of mitigation measures and/or 

controls. 

State Safety Management Department 
November, 2023

Responsibilities of the multidisciplinary group
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Exercise 

2
Objectives 

1. Design a proposed state risk management 
process. 
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Exercise - 1 Description of activities of a state risk management process. 
Instructions:  
o Students will be required to describe the activities of a state risk 

management process adapted to the needs of their country. 
o Participants will have approximately 25 minutes for exercise. 
o Participants should present their experience and a description of 

activities in a state risk management process .
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Evaluation of High 
Risk Categories of 

Occurrences

4
Objectives 

1. Identify safety data and information to 
evaluate High Risk Categories of 
Occurrences. 

2. Recognize the linkage of the State risk 
management process to the NASP design. 
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State Risk Management Process
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State Risk Management Process
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State Risk Management Process
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State Risk Management Process
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State Risk Management Process
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State Risk Management Process
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State Risk Management Process
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State Risk Management Process
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State Risk Management Process
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State Risk Management Process
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State Risk Management Process
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State Risk Management Process
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State Risk Management Process
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Any questions?
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Thank You!
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