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AF3: general information

AR3 isan Integration Projectfounded by the ECGn the FF7-Securityframework
TopicSE€0134.1-6 Preparednesdor and managementof large scaleforest fires

AF3consortium 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 industria
partner.

An important role is left to:

U the universities and the research
centers in order to bring the needed
high innovation

U the endusers in order to finalize the
project aims to real use.

Officialstart: May 1st, 2014
19,2 M€ budget- 12,9 M€ EUcontribution - 3 yearsduration
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AF3: Consortium composition
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Advisory board composition f2, LEONRRDO
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Representatives from:
U Emergencieservices Advisory Board composition:
U Emergencynanagement riskanalysisevaluation Geographical distribution

U Forestfire impacton environmentand persons(including
socialandpsychological)

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,arewell represented.
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Advisory Board

WP1 Proj\e{ct Management

U 10 workpackagegWP

WP10 Societal and Environmental Framework

Development

U WP1, WP9 e WP10 strictly connected to

| |
| |
monitoring, dissemination and social and I Wea = | 5
. =] | -+ 1 8'
envwonmentaimpact = 1 | Risk analysis, prevention & safety | | 1 L
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. | g3 | wP3 g 1|8
iU WP2to WP8 representing the N Ed | Modelling & Simulation Q N -
technological core of thproject & 5 o g ﬁ = §<<—
Q
= o : WP6 z ¥ | 8
ﬂ’-_ | Monitoring & Detection 2 I g'
U  The involvement of members external to s a | = (3 g
the Consortium, Advisory board, is 3 : Preventive Intervention and 3 Ll S
specifically managed in WP1 and WP9 ° 1. LU = |2
e e e e e e e e e e e e e e e e e e |
WP9 Dissemination & Exploitation
10
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The operational theatre for a FH@ghting 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:

U Situation Awareness
U Decision Making
U Crews Coordination

GAP subareas*:

Communications Network

Databases and Data Analytics

Sensor and Countermeasures Technology
Simulation Technology

Targeted Decision Making

cC.C.CcC.

* From NI ST National |l nstitute of Standards and
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Theobjectiveof the AR projectisto provide a completesystemcapableto
Improve and efficiently reactin all fire managementcenariosaand conditions £
in order to protect and safe humanlives,environmentand property through
the:

U developmentof innovative technologies and means to ensure a high |
of integration between existing and new systems

U development of efficient single sudystems, with an high level of
Integration, capable to operate in a number of different scenarios
U modularity and flexibility of the AF3 solutions according to the scenario
and the phase of intervention.
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AF3 areas focus

AF3 Core Expert
Engine

Countermeasures

Preventive
intervention

CommunicationdNetwork

Databases and Data Analytics

Sensor and Countermeasures Technology
Simulation Technology

Targeted Decision Making

agrwODNE
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The AF3 project focuses on the following areas:

Innovative active countermeasure: implementation
of the novel AAFF (AdvancedAerial Fire Fighting)
system to accurately and safely disperse
extinguishingmaterialsfrom highaltitude by aircrafts
and helicoptersin any condition (3)

Innovative passive countermeasures: fast build-up of
preventivedefensivelines of capsuleso preventthe
spreadingof fire from forestto populated areas(3)

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

Advanced public information channels: smart
phones,internet and dedicatedbroadcastingwill be
integratedin the globalsystem(1)

Integrated crisis management: Innovative AR3 Core
Expert Engine(i-4-5)




. .
AF3 Core Expert engine S LEONARDO

The innovative ARB Core Expert
avalabe sndardinfe £NQINE  will - perform  overall

Pre-processing source data

AIR SEGMENT = coordination of all fire fighting
GROUND SEGMENT ; ;
SATELLITE MISSIons
ANCILLARY SOURCE \ ®F u It will integrate three complex
systems

Command and Control Centre
(GAD).
Risk Analysis Tool (to assess

health risks to humans,
livestockandinfrastructure)

SRRHES
SELLLTIGY

‘.\Real Time Risk Analysis Tool Fire Fighting Lab cal

— Decision Support and Fire
AF3 Core Bupert Engine T‘ Fighting Simulator Lab (to
B predict progressionof the fire
DECISION and the effectivenessof the
active and passive
Situation Awareness counterm easureS)

Decision Making
Crews Coordination
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TheCommandemustbe ableto:
U Fully understandthe currentsituationin fire-fighting
0 Communicateand commandwith all the operatingforcesin the

field ‘

CONOPS: Concept of Operations

Emergency Management Systems: Problems derived by the incorporation of
internationalaid associationgonthe operationalpoint of view).

Information and Data Harmonisation: Information and data which are used in
emergenciesin terms of format, semantics,terminologies, symbols, etc. The
informationis often not sharedandunderstoodby differentagenciesor countries
Communication and Information Systems. Interoperabilitytroubles derived by the
systemswvhichallowthe exchangendthe flow of information.

Training, Qualification and Certification. Problemsderived by qualificationsand
certificationof the emergencypersonneht nationallevel

Conference & Summer School on Forest Fire Management 10
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TheCommandemustbeableto:
U Fullyunderstandthe currentsituationinfire-fighting
U Communicatendcommandwith allthe operatingforcesinthefield

Challenges: Concept of Operation (2) . f";:- LEONARDO
-

U AR takesinto account the current status of international interoperability, rules and legislationpaying
speciakttention to Europeandsurroundingcountries

U AR details definitions and specificationsof the CONOP rocedures,systemsand servicesneeded to
enhancethe internationalcooperationandcollaboration

U AR supportsthe integration of the innovativeproposalsin a commonnew CONOP8ompatiblewith the
guidelinesthoroughall differentemergencyphasesandcountries

U AR examineghe mostimportanttroublesoccurredduringthe developmentof similarprojects

U AR providesalargeamountof trainingmaterialgeneratedand publishedon the trainingon line platform

AR3 CONOPS3lexibleenoughto be“ ¢ u s t o bgtheuseals”
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TheCommandemustbe ableto:

U Fullyunderstandhefeaturesof the innovativepreventivepassiveeountermeasures
U Fullyunderstandandcorrectlyusethe innovativeactivecountermeasures

Passive countermeasures — Nub-e capsules Innovative, preventive intervention methods and systems

reducingthe chanceof largeforest fires and providingprotection and separationof critical infrastructures
andwild-landurbaninterface
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Active countermeasures: the novel AAFHAdvancedAerialfire Fighting)systemto accurately and safelydisperse
extinguishmaterial (pellet) from highaltitude.

4

Material: useof pellet with water of fire retardants providingcomplementarysolution
andimprovementto the existingmethods

Aerial Systems: Integration of the AAFFroposalwith dispensingcapabilityon the following 3 aerial platforms:

U Cargoairplane Airbusmilitary Q295 -%i =

U Dedicatedfire fighting airplane Cl-:2150r CLl-415

0 Helicopter

Methods: useof integratedtargetingsystemfinalizedto the pellet drop; droppingfrom higheraltitude with low
vaporizationrandexcellentaccuracy
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Fire Fighting Laboratory: FFLis afire eventsimulatorallowingthe Commandeto evaluatethe evolutionof the fire
scenario

Input
TheFFls ableto providethe predictionof the evolutionof the fire takinginto account
0 Meteorologicalcondition
0 Orographyandfuelmap

U Extinguishmodel (water, pellet) andEntity model (Aircraft)

U Crownmodel

U Actions aimed to contrastthe fire

Output
U Dynamicprediction of the evolutionof the fire finalizedto support the decisionmaking
(availableon the FFLHMIandvia web serviceto G4l HMI)

Conference & Summer School on Forest Fire Management
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2014 2015 2016 2017

Mission Analysis & System Rg¢quirements

Ovetall Architecture Definition

Development

Integration Trials & Overall Firefightlng Tests

Result Evaluation

;|= Pre-final real firefighting te5/

Athens 1-2 June 2016

BN Real fire fighting tests

207 Leon 16-17 November 2016

T Final integrated demo

e '573€!| February 2017
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The tests have been developed in different fuel models, including grass, shrub

needles and logging. In all of them, Nelihas been able to extinguish the fire or,

at | east, to reduce significantly the fire
are possible in order to perform a direct attack.

With jiTstTf capsules
itWas enough

- -

Automatic activation

c
.0
S
©
2
L o
o
©
©
S
c
=

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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Subsystem | Subsystendevelopment Percentagef
Name status integration with C4|
C4al 80% N\A
FFL 65% 85%
Risk analysis 65% 20%
Weather data 95% 95%
End User 80% 60%
Sensors and 75% 60%
devices

Satellite Data 90% 90%

t Fullintegration and testing before the next trials

4

SEVENTH FRAMEWORK
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