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AF3 consortium comprises 4 industries, 4 
universities, 4 SMEs, 3 RTOs and 4 End-
users.  
The project is lead by an industrial 
partnership, supported in quality of 
technical responsible by a second industrial 
partner. 
An important role is left to: 
ü the universities and the research 

centers  in order to bring the needed 
high innovation   

ü the end-users in order to finalize the 
project  aims to real use.  

 

AF3 is an Integration Project founded by the EC in the FP7-Security framework  
Topic SEC-2013.4.1-6 Preparedness for and management of large scale forest fires   

Official start : May 1st , 2014 

19,2 M€ budget -  12,9 M€  EU contribution  - 3 years duration 

AF3: general information 
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AF3: Consortium composition 

Beneficiary organisation name Country Organisation type 

Selex ES S.p.A. now  Leonardo IT IND 

ELBIT System Ltd IL IND 

EFPC (UK) Ltd UK SME 

Fraunhofer-Gesellschaft Zur Foerderung Der Angewandten Forschung E.V DE RTO 

Intracom Sa Telecom Solutions GR IND 

National Centre for Scientific Research - Demokritos GR RTO 

Skytek Ltd IE SME 

Politecnico di Torino IT UNI 

Centrum Badan Kosmicznych Polskiej Akademii Nauk PL RTO 

Pyro Fire Extinction S.L ES SME 

The University Of Westminster Lbg UK UNI 

EADS - Construcciones Aeronauticas S.A. ES IND 

Ministry Of National Defence, Greece GR End User 

Universitat Politecnica De Valencia ES UNI 

Empresa De Transformacion Agraria S.A. ES End User 

Linkopings Universitet SE UNI 

ARIA Technologies   FR SME 

Israeli Ministry of Public Security IL End User 

Ministero dell’Interno IT End User 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 
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Advisory Board composition: 
Geographical distribution 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

Advisory board composition  
 

Representatives from: 

ü Emergencies services 

ü Emergency management & risk analysis evaluation 

ü Forest fire impact on environment and persons (including 
social and psychological)  

As shown in the picture, the countries of the basin of 
the Mediterranean sea, that represent the area 
traditionally most significantly exposed to the forest 
fire, are well represented. 

IT Corpo Nazionale Vigili del Fuoco CNVVF 

Gr Hellenic Fire Service 
Sp Region of Junta de Castilla y León 

IT INAER Aviation Italia 

D DFV - German Fire Services Association 

D At Fire 
S Räddningstjänsten Storgöteborg 

Gr Hellenic Mininstry of National Defense  HMOD 

IS Israeli Ministry of Public Security MOPS 

Sp Empresa de Trasformacion Agraria TRAGSA 

EC JRC - Institute for Environmental and Sustainability  - EFFIS 

Gr Forest Fire Protection Volunteers of Attica (E.DAS.A.) 

IT Corpo Forestale dello Stato 
SP MAGRAMA 
D Johannes Kaiser  

Max Planck Institute for Chemistry 

Fr Frederique Giroud 

CEREN 
UK David Lane  Lane Jefferies & Associates Ltd and IAEM  Europe branch  

AU Cerasela Tanasescu  RMIT University 

FR Jean-Michel Dumaz  Pole RISQUES 

IT Annamaria Giannini  La Sapienza  University 

IT Emilio Mondini   Responsible Technology 

IT OSDIFE 



5 

Project organization: WPs 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

ü 10 work packages (WP) 

 

ü WP1, WP9 e WP10 strictly connected to 
monitoring, dissemination and social and 
environmental impact 

 

ü WP2 to WP8 representing the 
technological core of the project 

 

ü The involvement of members external to 
the Consortium , Advisory board, is 
specifically managed in WP1 and WP9 
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Background 

The operational theatre for a Fire-Fighting mission requires high resources coordination in a 
series of risky conditions. For this reason good planning, mission rehearsal, training and 
debriefing are vital for crews safety and for mission success. 
Key factors are: 
 

ü Situation Awareness 
ü Decision Making 
ü Crews Coordination 

GAP subareas*:  
 
ü Communications Network 
ü Databases and Data Analytics  
ü Sensor and Countermeasures Technology 
ü Simulation Technology  
ü Targeted Decision Making  

* From NIST National Institute of Standards and Technology  “Research Roadmap for Smart Fire Fighting”  

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 
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AF3 aims 

 

The objective of the AF3 project is to provide a complete system capable to 
improve and efficiently react in all fire management scenarios and conditions 
in order to protect and safe human lives, environment and property through 
the: 

 
ü development of innovative technologies and means to ensure a high level 
of integration between existing and new systems 
ü development of efficient single sub-systems, with an high level of 
integration, capable to operate in a number of different scenarios 
ü modularity and flexibility of the AF3 solutions according to the scenario 
and the phase of intervention.  

 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 
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AF3 areas  focus 

The AF3 project focuses on the following areas: 

 

ü Innovative active countermeasure: implementation 
of the novel AAFF (Advanced Aerial Fire Fighting) 
system to accurately and safely disperse 
extinguishing materials from high altitude by aircrafts 
and helicopters in any condition (3) 

ü Innovative passive countermeasures: fast build-up of 
preventive defensive lines of  capsules to prevent the 
spreading of fire from forest to populated areas (3) 

ü Early detection and monitoring: integration and 
deployment of diverse systems including satellites, 
airplanes, UAVs, and both mobile and stationary 
ground systems for the early detection of fire and for 
monitoring the propagation of smoke and toxic 
clouds. (1-2-3-4) 

ü Advanced public information channels: smart 
phones, internet and dedicated broadcasting will be 
integrated in the global system (1) 

ü Integrated crisis management: Innovative AF3 Core 
Expert Engine (1-4-5) 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

1. Communications Network 
2. Databases and Data Analytics  
3. Sensor and Countermeasures Technology 
4. Simulation Technology  
5. Targeted Decision Making  
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AF3 Core Expert engine 

The innovative AF3 Core Expert 
Engine will perform overall 
coordination of all fire fighting 
missions.  

ü It will integrate three complex 
systems: 

Command and Control Centre 
(C4I). 

Risk Analysis Tool (to assess 
health risks to humans, 
livestock and infrastructure). 

Decision Support and Fire 
Fighting Simulator Lab (to 
predict progression of the fire 
and the effectiveness of the 
active and passive 
countermeasures). 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

Situation Awareness 
Decision Making 
Crews Coordination 
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Challenges: Concept of Operation (1) 

 

The Commander must be able to: 

ü Fully  understand  the current situation in fire-fighting 

ü Communicate and command with all the  operating forces in the 
field 

 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

 

Emergency Management Systems: Problems derived by the incorporation of 
international aid associations  (on the operational point of view). 

Information and Data Harmonisation: Information and data which are used in 
emergencies in terms of format, semantics, terminologies, symbols, etc. The 
information is often not shared and understood by different agencies or countries. 

Communication and Information Systems. Interoperability troubles derived by the 
systems which allow the exchange and the flow of information.  

Training, Qualification and Certification. Problems derived by qualifications and 
certification of the emergency personnel at national level 

 

CONOPS: Concept of Operations 
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Challenges: Concept of Operation (2) 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

ü AF3 takes into account  the current status of international interoperability, rules and legislation paying  
special attention to Europe and surrounding countries 
 

ü AF3 details definitions and specifications of the CONOPS, procedures, systems and services needed to 
enhance the international cooperation and collaboration. 
 

ü AF3 supports the integration of the innovative proposals in a common new CONOPS compatible with the 
guidelines thorough all different emergency phases and countries 
 

ü AF3 examines the most important troubles occurred during the development of similar projects 
 

ü AF3 provides a large amount of training material generated and published on the training on line platform 

 
The Commander must be able to: 
ü Ful ly  understand  the current situation in fire-fighting 

ü Communicate and command with all the  operating forces in the field 
 

AF3 CONOPS  flexible enough to be “customized” by the users. 
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Challenges: innovative countermeasures (1) 

The Commander must be able to: 

ü Fully understand the features of the innovative preventive passive countermeasures 

ü Fully understand  and correctly use the innovative active countermeasures 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

Passive countermeasures – Nub-e capsules: Innovative, preventive intervention methods and systems 
reducing the chance of large forest fires and providing protection and separation of critical infrastructures 
and wild-land urban interface  
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Active countermeasures: the novel AAFF (Advanced Aerial fire Fighting) system to accurately  and safely disperse 
extinguish material (pellet) from high altitude.  

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

 

Aerial Systems: Integration  of  the AAFF proposal with dispensing capability on the following 3 aerial platforms: 

 

ü Cargo airplane: Airbus military C295 

 

 

 

ü Dedicated fire fighting airplane: CL-215 or CL-415 

 

 

ü Helicopter 

Material:  use of pellet with water of fire retardants providing complementary solution 
and improvement to the existing methods. 

Methods:  use of integrated targeting system finalized to the pellet drop; dropping from higher altitude with low 
vaporization and excellent accuracy. 

Challenges: innovative countermeasures (2)  
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Fire Fighting Laboratory: FFL is a fire event simulator allowing the Commander to evaluate the evolution of the fire 
scenario.  

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

 

Output 

ü Dynamic prediction of the evolution of the fire finalized to support the decision making 

 (available on the FFL HMI and via web service to C4I HMI) 

Input   

The FFL is able to provide the prediction of the evolution of the fire taking into account:   

ü Meteorological condition  

 

ü Orography and fuel map 

 

ü Extinguish model (water, pellet) and Entity model (Aircraft)  

 

ü Crown model 

 

ü Actions  aimed  to contrast the fire 

Challenges: Fire Fighting Laboratory   
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Work Strategy 

2014 2015 2016 2017 

Mission Analysis & System Requirements 

Overall Architecture Definition 

Development 

Integration Trials & Overall Firefighting Tests  

Result Evaluation 

Real fire fighting tests 
Leon 16-17 November 2016 

Final integrated demo  
Israel February 2017  

Pre-final real firefighting tests  
Athens  1-2 June 2016 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

http://www.google.it/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjx0MXI9_rOAhVMfxoKHdF0DagQjRwIBw&url=https://it.wikipedia.org/wiki/Bandiera_della_Spagna&psig=AFQjCNEZo-iNxgIpv4njPxh035HcP1dmpw&ust=1473257918154109
http://www.google.it/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiW8_qH-PrOAhXCuBoKHbAWCE4QjRwIBw&url=https://it.wikipedia.org/wiki/Bandiera_di_Israele&psig=AFQjCNGwyeoxUQPZddAPfvCsHfbuiwsUXQ&ust=1473258051100545
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwim8ZjA9vrOAhUJORoKHYC_DPwQjRwIBw&url=http://www.rbvex.it/grecia.html&psig=AFQjCNHuHGe8AFUvfGKO6FjDddGfsuWesQ&ust=1473257602119715
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Challenge: preliminary prescribed fire  trials 

Preliminary prescribed fire  trials in Greece in early June  2016 
 
The Greek Trial has been the first pilot integration of systems, sub‐systems, devices and applications 
developed by AF3 partners during the first 24 months of this project 
 
ü Initially scheduled for M28, the trial in Greece was expedited and performed during beginning of 
M26, almost 3 months ahead of the initially planned time period because of the fire season in Greece 
 
ü The partners managed to show good integration and well managed trials although the pre‐trial 

integration efforts shortened considerably. 
 

ü Further integration of sub‐systems, sensors & applications are planned for the trials in Spain and Israel  
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Challenges: Concept of Operation    

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

ü A complex fire fighting scenario in multiple 
geographically dispersed places was handled 
successfully by the AF3 project technology 
 

ü  Sub‐systems, devices and applications were 
operationally integrated through C4I and OCULUS Fire 
Ingestion & Fusion Server to provide a functional system 
capable of managing the complex scenario and multiple 
episodes. 
 

ü Field sensors provided real time data to the Ingestion 
Server.  
 

ü Fusion of public information channels, sensor data and 
social media provided validated alerts for the early 
detection of fire 
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Challenges: Innovative countermeasures 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 
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With just two capsules 
it was enough

The tests have been developed in different fuel models, including grass, shrub 
needles and logging. In all of them, Nub-e has been able to extinguish the fire or, 
at least, to reduce significantly the fire intensity in which fire fighters’ operations 
are possible in order to perform a direct attack.  

The goal in Spain and Israel tests is to optimize the number of capsules that have to 
be deployed at a certain location in order to create an effective barrier  
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Challenges: Innovative countermeasures 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

ü AAFF System was demonstrated in Greece on CL‐215 
 

ü A Pellet Manufacturing Machine was transferred to Greece, Elefsina Air Base and pellets were 
manufactured on site 
 

ü The pellets were loaded manually through the overflow windows of the aircraft 
 

ü  A ground test for measurement of drop time of two tons of pellets from the aircraft tanks was 
made (90% of the two tons, dropped in 2 seconds) 
 

ü Several flights were performed including ground training to the pilots, INS calibration, 100 Kg. 
drops (X2), 2 tons Drop pre trial drop and final 2 tons drop on real fire 
 

ü Excellent accuracy was demonstrated in the Greek trials. 

ü Adaptation of the Pellets conveyer to the C295 becoming a critical path 
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Challenges: Fire Fighting Laboratory 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

ü Fire simulation was supported by the local meteorological and 
environmental conditions retrieved from the Weather subsystem and 
enriched by the wind model. 
 

ü The initial scenario data were collected from C4I.  
 

ü Fuel map images of the area were provided from a palette of 13 fuel model 
types. 
 

ü The output of the fire simulation model was used for the allocation of the 
resources on the field, the re-routing of them depending on the direction 
of the frontline, the crowd behavior modelling, the alerts sent to the end-
user apps etc. 

The FFL available for the Greek tests was a preliminary version partially integrated with the other 
entities and with a preliminary graphical user interface that will be completed for the next trials 
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Challenge: Current Status  

Aim 

ü Full integration and testing before the next trials 

Subsystem 
Name 

Subsystem development 
status 

Percentage of 
integration with C4I 

C4I 80% N\A 

FFL 65% 85% 

Risk analysis 65% 20% 

Weather data 95% 95% 

End User 80% 60% 

Sensors and 
devices 

75% 60% 

Satellite Data 90% 90% 
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Project organization: WPs 

Conference & Summer School on Forest Fire Management 
Rome 20 September 2016 

ü 10 work package (WP) 

 

ü WP1, WP9 e WP10 strictly connected to 
monitoring, dissemination and social and 
environmental impact 

 

ü WP2 to WP8 representing the 
technological core of the project 

 

ü The involvement of members external to 
the Consortium , Advisory board, is 
specifically managed in WP1 and WP9 
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