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ABBREVIATIONS AND ACRONYMS 
 

ABBREVIATION / 
ACRONYM 

DESCRIPTION 

AF3 Advanced Forest Fire Fighting Project 

SES Selex ES Spa 

AFF Advanced Fire Fighting 

AAFF Advanced Aerial Fire Fighting 

ACP Advanced Cooling Pellets 

AGL Above Ground Level 

ARP Advanced Retarding Pellets 

ASA Advanced Situation Awareness 

CE European Conformity 

CECIS Common Emergency Communication and Information System 

CONOPS Concept Of Operation 

CWID Coalition Warrior Interoperability Demonstrator 

C4I Command, Control, Communications, Computers, and Intelligence 

DC Decision Support 

ES Expert Systems 

FBI Fire Behaviour Indicators 

FDR Flight Data Recorder 

FFL Fire Fighting Lab 

FFP Fire Fighting Pellet 

FFT Friendly Force Tracking 

GIS Geographic Information Systems 

GV Ground Vehicle 

HMI Human Machine Interface 

HHR Heat Release Rate 

IFR Instrument Flight Rule 

ILS Integrated Logistic Support 

IR Infrared 

KPI Key Performance Indicators 

LOD Launched on demand 

MC Mission Computer 

MIC Monitoring and Information Centre 
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MODAF (The British) Ministry of Defense Architecture Framework 

MOO Mission Oriented Orbits 

MS Member States 

NBCR Nuclear 

NFPA National Fire Protection Association 

OGC Open Geospatial Consortium 

PFP Pre-Fire Prevention 

PMM Pellet Manufacturing Machine 

SOA Service Oriented Architecture 

SOPs Standards of operations 

SysML Systems Modelling Language 

UAV Unmanned Air Vehicle 

UGV Unmanned Ground Vehicle 

UL Underwriters Laboratories 

WSN Wireless Sensors Network 

WUI Wide Urban Interface 

DOS Director of Operations 

OCC Operational Coordination Center 

 
 

DEFINITIONS 
 

DEFINITION DESCRIPTION 

pellet Pellets are means for extinguishing fire by dropping them on the fire from high 
altitude from either Helicopter, Air tanker or Cargo Airplane. The pellets are actually 
plastic bags that encapsulate liquid such as water, foam or retardant having weight 
of 200-500 grams. 

capsule Capsules are used for prevention only. They are basically water bottles contain 1-2 
liters located in advance on trees or vegetation for wetting them before fire arrives. 
The capsules have special cover that let the water out when temperature exceeds 
certain limit. 
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1. INTRODUCTION 

 

1.1 SCOPE 

The purpose of this document is to describe some aspects regarding firefighting 
missions. It is clear that each firefighting mission is different from another because 
there are too many factors to be considered. These factors can be sorted by their 
nature such as those related to landscape and territory (threatened values, 
infrastructures, settlements, accesses, orography, vegetationé), to the firefighting 
resources (kind of resources, distribution, availability, communication systems, water 
points, firebreaks, fire simultaneityé), or to the fire spread conditions (atmospheric 
stability, temperature, relative humidityé), so the complexity of firefighting task can be 
more easily understood. With the help of our AF3 partners and the end-users  a 
complete  overview of typical firefighting mission will be discussed. All these 
information will be taken into account to improve the AF3 system, as well as  to help 
the definition of the tests (WP8). 

 

1.2 APPLICABILITY 

This document is a starting point to perform a complete analysis of firefighting mission 
and to define some of the most significant AF3 requirements. It will be used with 
ñPreparedness for and management of lager scale forest fires ï Integration Projectò 
document [R1] as a guide to understand the needs and new technology that will be 
adopted in the AF3 project. In addition, the intention is to provide a reference 
framework to define the tests that will be performed in WP8. 

 

2. REFERENCE DOCUMENTS 

 

2.1 CONTRACTUAL DOCUMENTS 

 

Ref. Identification Title 

R1.  
SEC-2013.4.1-6 Preparedness for and management of lager scale forrest fires ï 

Integration Project 
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4. ADVANCED FOREST FIRE FIGHTING OVERVIEW 

 

Advanced Forest Fire Fighting (AF3) project aims to provide a complete system 
capable to efficiently react in all fire management scenarios and conditions to protect 
and safe human lives, property, environment by developing innovative technologies 
and means to ensure a high level of integration between existing and new firefighting 
systems. 

AF3 project will focus at: 

a) Innovative active countermeasure: implementation of the novel AAFF (Advanced 
Aerial Fire Fighting) system to accurately and safely disperse encapsulated 
extinguishing materials ï pellets, from high altitude by aircrafts and helicopters in 
any visibility and weather condition: day and night, regardless of weather, smoke 
and configuration of the terrain. It will enable a quick 24H response ï operation 
continuity, minimizing fire duration and damages. The AAFF system can be 
adapted to a wide variety of aircrafts, cargo aircrafts or helicopters. 

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

c) 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 firefighting operations 
(location of resources, status, etc), the fire spread and behaviour (flame front 
location, flame intensity, rate of spread, etc, and consequences such as the 
propagation of smoke and toxic clouds. 

d) Integrated crisis management and advanced training tools: development of 
systems aiming an accurate analysis of risks, decisions support and command and 
control together with forecast tools, decision support tools and advanced training 
tools. 

In the picture below are reported all the different fields of application of the new AF3 
technology. 
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Figure 1 ï AF3 overview 

 

More details of  the AF3 system are reported in the picture below. 

 

 

Figure 2 ï AF3 elements 
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From this picture it is possible to see the presence of new systems defined by the AF3 
core that are: a Real time Risk Analysis Tool, a Command and Control Center (C4I), a 
Fire Fighting Lab (FFL) and the countermeasures active and passive that will be based 
on the new pellet and capsule technologies developed in the project. 

 

5. PHASES OF AN EMERGENCY 

 

The emergency event is structured in three major phases: the pre-emergency, the 
emergency and the post-emergency phase. 

Figure 3 ï Phases of an Emergency 

 

In the pre-emergency there are: 

a) Fire prevention: fire prevention measures are safety precautions which are taken 
to reduce the likelihood of a fire (which cannot be zeroed) and eventually to limit its 
outbreak through the alert to inhabitants. Fire prevention is a proactive method of 
reducing emergencies and the damage caused by them.  

b) Readiness: it includes all the measures and actions to be taken before any 
emergency occurs to prepare the first responders for an efficient and fast 
response.  

In the emergency there are: 

c) Preventive intervention: in the very early stage of the emergency, when there is a 
reliable forecast on how the disaster will start and how much time it may occur to 
progress, a preventive intervention can be considered to avoid or limit the fire 
spreading. 

d) Fire Detection: fast and effective detection of fires is a key factor in order to 
minimize the damages and casualties. The aim of the detection and monitoring 
system is to provide an environmental monitoring infrastructure, with capability to 
manage alerts and to deliver early warning alarms. A strong influence on the 
detection stage is played by the public awareness in procedures and instructions 
on who to address and how to communicate with the relevant authority. 

Fire prevention Readiness 
Preventive 
intervention Fire Detection 

Monitoring and Crisis 
Management and 

Simulation 

Fire Fighting and 
Rescue operations 

Debriefing and 
Feedback 
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e) Monitoring and Crisis Management and Simulation: in order to optimize 
firefighting and rescue operations, it is most important to obtain a comprehensive, 
accurate and updated situation awareness through the deployment of monitoring 
system and sensors. 

f) Fire Fighting and Rescue operations: it includes all the operations and active 
measures that are taken to counter fire and to save human lives, livestock, 
environment, properties and infrastructures.  

In the post-emergency there are: 

g) Debriefing and Feedback: this phase is most relevant to provide to fire fighters 
and command center an  accurate real time feedback about the real situation, after 
firefighting operations. This information gives precious indication on how efficiently 
refine and ñadjustò the firefighting mission and minimize the fire effect and damage. 

 

6. FIRE DETECTION METHOD 

 

There are five main sources of detection: permanent watcher (towers), forest guards, 
mobile watcher, aircrafts, private calls ( at emergency number like 112 European 
Emergency Number).  

Monitoring and alerting systems of public administrations detect around 40% of events, 
although the importance of each type of system depends on the characteristics of the 
target area. 

 

 

Figure 4 ï Fire detection methods report in Spain 
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6.1 DEFINITION OF THE FIRE LEVEL 

Wildfires are typically classified regarding their potential evolution. This is done in 
relationship with the potential gravity levels (0,1,2 3).  

One more classification is provided below, including the related kinds of attack. 

a) Emerging wildfire (A Degree): Wildfire that can be controlled by firefighting 
resources foreseen by the Plan as automatic dispatch resources. Initial attack. 

b) Low Behaviour Potential wildfire (B Degree): Fire that could not be controlled in 
the initial attack, therefore requires the incorporation of more than one intervention 
team.  

c) Moderate Behaviour Potential wildfire (C Degree): Fire that could not be 
controlled in the extended attack may require the intervention of regional air assets 
and / or helitacks in its priority area, and distribution of the provincial assigned 
ground resources in intervention sectors. General attack. 

d) High Behaviour Potential wildfire (D Degree): Fire that could not be controlled in 
general attack may require the maximum deployment of the provincial mechanism, 
and the intervention of regional air assets and / or helitacks, outside of their priority 
area, and the support of Intervention Teams from other provinces. Full attack. 

e) Extreme fire (E degree): Wildfires with special severity or that involving two or 
more provineces. Intervention in full attack. 

 

7. DEFINITION OF THE OPERATIVE AREAS 

 

The operative areas will be limited depending on the characteristics of forest fire and its 
severity. Area of operations will be divide into areas of varying amplitude depending on 
the circumstances and the terrain that will be called: 

a) Area of Intervention 

Area comprised by the expected perimeter of the fire. It is the area where 
firefighting resources operate. The  fire is sectorized: there are as many sectors 
defined as fire flanks (lef,right,front) when possible. If the fire is too large, the 
sectors are named by A, B é Z) potentially replicated on each fire in case of mullti-
fire. The sector commander (SC) is responsible for his sector. 

b) Base Area  

Area where logistical support tasks are developed, and human and material 
resources are received and distributed to the areas of intervention and relief.  

c) Relief area  
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Safe area, where the functions of health care and social action for victims are 
developed. Although the area of intervention always involves the wildfire, the 
remaining areas can be divided and placed in different ways, depending on the 
availability of resources, access to the area, terrain, etc., provided they meet the 
requirements of suitability and safety. 

Determining areas within the area of operation is done by the DOS. 

8. SCENARIO 

8.1 RATIONALE FOR REFERENCE SCENARIOS SELECTION 

Effective management of forest fires requires proper knowledge of the scenario by all 
the actors: the coordinators, firefighters (both on the ground and aerial vehicles), 
rescuers, etc.  

A complete description of the scenarios involves the following aspects: orography, 
weather conditions, typology, load and distribution of fuel, roads and accesses, 
possible sources of danger or critical issues, availability and status of firefighting 
means (personnel, vehicles, heavy machinery, materials), fire protection infrastructure ( 
fire hydrants, water tanks, reservoirs, firebreak areas, etc.) 

Firefighting tasks entails coordination between different resources (vehicles, teams, 
aircrafts, machinery, etc.), which joint operation must drive to the protection of human 
and natural threatened values as well as to the suppression of fire. These operations 
must usually be carried out in remote areas, with low accessibility and communication 
difficulties. Different kinds of firefighting means, coming from different places, often 
even from other nations with even different languages, protocols, routines, etc., are 
due to coordination and safely work together. 

The use of aircrafts and helicopters to drop fire retardant or extinguishing fluids are 
essential firefighting tools in the case of wildland fires. The speed, mobility and 
retardant delivery capability of aerial firefighting aircraft make them very effective 
resources in support of firefighters on the ground. The variety of aircraft and methods 
applicable, provides an appropriate firefighting capability for nearly every wildland fire 
situations, from wilderness to the urban interface. Nevertheless, their effectiveness 
depends on many factors such as visibility, orography, daytime, weather conditions, 
fire intensity, drop frequency or coordination.  

Moreover, an effective aerial firefighting work necessary requires of the effectiveness 
of the ground units deployed, as well as on the coordination with them. These ground 
units (heavy machinery units, engines, brigades, etc.) are also affected by the above 
mentioned factors and usually perform their work under very hard work conditions 
(physical hard work, at high temperatures, low visibility, rough ground, fatigue and 
emotional stress, etc) 
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The large set of information, collected during the interviews with end-users, has 
allowed identifying  large aspects affecting the firefighting events. There is the 
necessity to integrate them in a more general operational context because feedbacks 
received from heterogeneous countries (Spain, Israel, Sweden, Greece, England, 
France and Italy) were too various in terms of locations, units, agencies, operative 
rules etc.  

They will allow enhancing overall perception of the firefighter needs, representing more 
explicitly the uncertainty linked to the needs and capturing the complexity in which the 
AF3 has to operate to carry out the tasks required to suppress fire events.  

The information used to define the reference scenarios comes from  Annex 1  of the 
[R1] ref document, the different workshops organized and from different information 
sent us by end-user via e-mail. 

A synthesis of these information has been carried out to develop reasonable scenarios: 
in particular, for the AF3  project three reference scenarios have been identified as: 

a) Forest and bush fires 

b) Critical Infrastructure in forest 

c) Wild land - urban interface fires 

8.2 FOREST AND BUSH FIRES 

Forest fires (bushfires, wildland fires) are fires which spreads out of the human control, 
over natural landscape. Some of the factors that characterize forest fires are related to 
the land on which they take place: orographic features (slopes, orientations, aspects, 
orographic formations), fuel characteristics (live or dead vegetal fuel with different 
characteristics of flammability and combustibility, different distribution patterns 
(horizontal and vertical continuity), fuel load and structure (size and shape, 
compaction, wood density), chemical composition, etc.), weather patterns (linked to the 
seasonality of events in each territory, and the general events, like droughts or heat 
waves, and local events that modify its impact), geographic and socio-economic 
characteristics.  
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Figure 5 ï Forest Fire 

 

Note: In Spain, annual averages of 17 thousand wildfires, affecting 114.000 hectares 
were reported for the period 2001-2010. About 35.8% of the total surpasses the 
category of outbreak, or in other words, become bigger than 1 ha.  

For this kind of scenario there are not infrastructures or urban areas interested by the 
event and this simplify the definition of the human safety plan.  

Some characteristics of forest fires are the occurrence in wild (or rural) remote areas 
with difficult access, steep slopes, rough paths and terrain, often not direct access to 
water, mostly occurring during the summer season high temperatures, generating 
smoke, low visibility, and hard working conditions in general. 

For this scenario in most interventions it is necessary to make use of both aerial and 
ground assets, being the quick intervention a priority in order to avoid big fires, 
characterized by a much more complex and difficult extinction.  

Commonly used firefighting methods are direct or indirect attacks from air, ground or a 
combination of both of them. This can be executed assisted with the drop of water from 
helicopters and aircrafts, the pump of water from engines, the construction of 
firebreaks, the burying of the flame front with heavy machinery or the use of technic fire 
among others.   

For this scenario there are many possibilities of interventions that goes from aerial 
attack for wide fires, ground attack for small fires or, in the worst case, creation of 
specific firebreak to circumscribe and take  under control the fire evolution. 
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After a situation reconnaissance and assessment, the director of operations (DOS) with 
his experience, decides a plan of attack that accommodates work efficiency and 
security. This plan defines the relative position of each firefighting resource within the 
affected area, the type of action to be carried out, the coordination between different 
units, which performance is expected from them, the objectives to be achieved, 
highlighting the priority, and any other factor that may influence the fire control 
maintaining security (e.g. the need to cut the road traffic or roads). 

If the fire cannot be suppress by the units deployed, the DOS is in charge of asking the 
coordination centers for additional units. 

When air forces are demanded the gps coordinates and the approach type are passed 
to the aircraft crew that will perform its assigned work dropping water or retardants in 
direct or indirect attack, with or without ground support for completing the fire 
suppression, depending on the goals, location, fire intensity, etc. When the aircraft 
reaches the emergencies area, the Director of Operations (DOS) communicates by 
VHF (AM) with the pilot to give him the required instructions. In some cases an air 
coordinator can be appointed, especially in the case of a large number of aircrafts and 
helicopters involved. Aircraft crews must be informed about the location of the ground 
teams in order to avoid cause accidental damages due to water drops on firefighters on 
ground.  

Figure 6 ï The DOS decision 

Aerial attack could be indirect or direct. This type of attack depends from many factors 
like wind speed, fire type, fuel, locations etc. 

Indirect attack is a method of suppression in which the control line is located at a 
considerable distance away from the fire active edge. Generally done in the case of a 
fast-spreading or high-intensity fire and to utilize natural or constructed firebreaks or 
fuelbreaks and favorable breaks in the topography. The use of retardants is useful, in 
these cases, to construct chemical firebreaks. 

The intervening fuel is usually backfired; but occasionally the main fire is allowed to 
bum to the line, depending on conditions. 
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Usually retardant is preferred in the case of an indirect attack is performed. This means 
that aerial crew drops retardants not directly over the fire but outside to circumscribe 
the area. This technique intends to take under control of the fire event. 

In other cases, direct attack is preferred and the retardant of water is directly drop over 
the fire (moisture will change).  

Figure 7 ï The Aerial Attack 

The best altitude for an aircraft to drop the water is around 100 ï 150 feet even if 
turbulence is present. Over this altitude the turbulence is limited but the dropping is not 
precise.  

The  AAFF technology will enable altitudes of 500 to 3000 feet firefighting by dropping 
encapsulated water or retardant into pellets over the fire. 

In condition of high wind pilots attack the fire with the wind in front because the 
dropped water  will stop early, unless the use AAFF technology which takes wind into 
account. 

There is another type of decision to be considered while dropping, that is multiple or 
single shot. 

The drop of the water in one shot or multiple depends from the  dimension of the fire, 
the type of vegetation and the desired effect. For large fire with a front of about 300m 
could be worth adopting the multiple shots with multiple revisits. 

In a fire event, the communication between the units, at the state of art, it is only by 
performed by radio, using VHF channel.  

 

Scenario Characterization: 

a) Typology and Size 

Wide area usually mountain usually with high accident pronounced relief, steep 
slopes, abundant vegetation load, limited access, rocky outcrops, lack of access to 
water, and poor infrastructure. 

b) Climate 

Hot and dry season specially in summer. 
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8.3 CRITICAL INFRASTRUCTURE IN FOREST 

Critical infrastructures are assets, systems or parts thereof that are essential for the 
maintenance of vital societal functions, health, safety, security, economic or social well-
being of people, and the disruption or destruction of which would have a significant 
impact as a result of the failure to maintain those functions. Consequently, critical 
infrastructure in forest scenario, it is focused on the protection of transportation routes, 
power grids, pipeline etc, that are essential for the functioning of a society and 
economy.  

It is clear that in the most of the cases the fire event is concentrated in small areas. 
The possibility to circumscribe the area and define human rescue plan as for example 
the evacuation of a highway could be necessary. In this scenario the DOS decides the 
type of intervention. 

 

 

Figure 8 ï Fire near a road 

 

Note: The water dropping over a power line it is not applicable because electricity could 
be dangerous for the ground units. Before to proceed with dropping close to the power 
line, the DOS should request its deactivation and the confirmation of deactivated line 
should be communicated to the coordinator of the aerial forces and to the pilots.  

In case a forest fire affects one or more critical infrastructures, the emergency scenario 
is split in the previous forest fire scenario and a new critical infrastructure emergency 
scenario. Therefore different scenarios can be found related to a single fire event. The 
emergency plans will establish the intervention priorities in each case regarding the 
threatened values and the available resources. 

 

Scenario Characterization: 

a) Typology and Size 

Areas interesting specific points of interest as road,  power line etc. 
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b) Climate 

Hot and dry season especially in summer. 

8.4 WILD LAND ï URBAN INTERFACE FIRES 

Wild land ï urban interface scenario considers the possibility that the fire event will 
happen very near from an urban area. This is a very critical  scenario in terms of 
human lives that may be involved. Evacuation plans have to be defined and actions to 
protect properties and civils close to the event must be arranged. The knowledge of the 
area is important and the units involved are various because fire could be spread.  In 
this case, it is important to consider that water cannot be generally dropped on 
buildings. If the buildings are not too seriously damaged or DOS is sure there are no 
dangerous for human lives aerial attack can be performed directly on the buildings.  

In a urban area ground units are the most effective means of intervention. Anyway  as 
for the previous scenario the DOS will decide the most appropriated type of 
intervention. Considering that water cannot be drop on buildings  because units and 
persons could be in danger, the ground segment is crucial to reduce the damages to 
buildings. 

 

 

Figure 9 ï Fire near an urban area 

 

Scenario Characterization: 

a) Typology and Size 

Areas interesting are fires close at the urban area. A classification for WUI is 
proposed continuously based on land cover and typology and distribution of 
buildings: 

Ç Disperse buildings in agricultural area 

Ç Dispersed buildings in forested area 
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Ç Isolated buildings in agricultural area 

Ç Isolated buildings in forested area 

Ç Settlement in agricultural area 

Ç Settlement in forested area 

Ç Urban settlements 

Ç Other 

b) Climate 

Hot and dry season specially in summer. 

Notes: Another important factor to take into account in the fire events is the speed. 
The speed of a fire,  in most of the case it depends from the wind, can modify all the 
emergency plans and the different units involved(air segment cannot operate in hard 
windy conditions). As reported in ñSweden fire reportò when the situation goes out of 
control international collaboration is necessary  this means that different nations 
collaborate with their units to take under control the fire event. 

 

9. TERRAIN TYPE ANALYSIS 

 

For firefighter operations it is very important to know the zone interested by the fire 
events. Important information are altimetry, roads, trails, communication points, 
buildings etc. To understand the evolution of the fire it is necessary to know the fuel 
available in the interested area. This kind of datum can be reported by particular maps 
that classify the different vegetation in the area (grassland, forest, shrub land etc.)  An 
example of this kind of map it is reported below. 
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Figure 10 ï Classification of the vegetation burned in the Budoni fire event 
(source: Carta UDS 2008). 

10. ENTITIES/UNITS INVOLVED 

There are two segments applicable to a firefighting event:  

a) ground segment  

b) air segment.  

In a general fire event, the two segments are combined together, under the direction of 
the director of operations, DOS. These segments are described in the next sections. 
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Figure 11 ï Example of a general entities definition in  Spain 

 

Figure 11 shows the entities that are involved in a firefighting scenario. Description is 
performed for the Spanish case. The grey squares are the means included under the 
air segment, and light green square are those included in ground segment. 

10.1 AIR SEGMENT 

10.1.1 Aircraft 

Under this category, airplanes and helicopters operating under the only command of 
the chief of firefighting operations or the aerial coordinator are included. This segment 
can be operated only daytime and with good weather conditions. It cannot be operated 
during nighttime. Wind created during the fire event influence  the mission causing 
dangerous situation and difficulties to drop off the water on the targets. 

The AAFF technology can be implemented to solve the limitations above by using 
either dedicated Aircrafts, Cargo Helicopters or Cargo Aircrafts for dropping pellets 
(encapsulated water or retardant material) from high altitude 500-3000 feet, straight 
and level flight, day and night, degraded visibility and harsh weather conditions. 

Example of units are: 

a) Large Amphibious aircrafts (eg: CL-215 T y CL-415, 5.500 l and 6.000 l) 

b) Light Amphibious aircrafts (eg: AT 802 FB, 2.800 and 3.100 l) 

c) Land-based Light aircrafts  (eg: AT 802, 3.100 l) 
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d) Cargo Helicopters  (eg: Kamov KA-32, 4.500 liter or Sikorsky S-61, 4500 liter ) 

e) Cargo Aircrafts (eg: C-295, 8250 Kg or C-130 12000 Kg) 

f) Coordination and observation helicopters (eg: BK-117) 

g) Communication and observation aircrafts (with Video/Infrared cameras) 

 

  

Figure 12 ï CL-215 in action, and cargo helicopter Kamov KA-32, respectively 

 

10.1.2 Helicopter (Helitacks Brigades mix air ï ground) 

Helitacks are highly specialized firefighting teams which consists of one chief of 
brigade, one helicopter and one troop of about 8 firemen per helicopter. The chief of 
brigade (or Helitack chief) stands on the ground and leads the joint work of the crews 
and the helicopters. The water drops aim to reduce the fire intensity so that the crew 
completes the work in the ground, completely extinguishing the fire. 

Under certain conditions, the brigade can be separated attending different goals than 
the helicopter. The latter can be directly lead by the aerial coordinator as a light cargo 
helicopter, while the troop remains under the brigade chief command. 

Helitacks can also carry pellets to be dropped on fire using the AAFF technology. 

 

Figure 13 ï  Helitack 
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10.2 OPERATIVE DAILY TIME 

The air segment  can only operate between sunrise and sunset hour. Operations are 
conditioned by weather and altitude. The amphibians are also affected by topography 
and waves of reservoirs and the sea. Meteorological factors limiting aerial firefighting 
are,  prevailing in the days of high fire risk and, therefore, in times of activity of large 
fires. Among these factors we can highlight the presence of wind, turbulence or 
reduced visibility due to smoke. Some environmental factors to keep in mind for the air 
segment are altitude, temperature, atmospheric pressure and relative humidity 

Ground segment units counts on full availability during the high risk season (yearly 
determined by each region according with its Forest Fire Emergency Plan, and usually 
consisting of a fix period of 3 months, July, August and September, and an additional 
period, of about one month, depending on the risk conditions. Schedules are 
determined for physical presence in bases during the day. Schedules are periodically 
modified according with the dawn and sun set hours. During nighttime, all staff is due 
to be reachable by phone. All the ground segment units operate under any 
meteorological condition, taking the pertinent measures to grant their safety. 

10.3 GROUND SEGMENT 

This segment is made up of different types of means and collaborates with the air 
segment to extinguish fire applying different kinds of firefighting methods: 

 

a) Direct attack is  a suppression strategy in which resources are directed to work 
close to the fire edge. It includes any treatment of the burning fuel, e.g., by wetting, 
smothering, or chemically quenching the fire by physically separating the burning 
from unbllrned fuel.. 

b) Indirect attack is a method of suppression in which the control line is located at a 
considerable distance away from the fire active edge. Generally it is operated in 
the case of a fast-spreading or high-intensity fire and to utilize natural or 
constructed firebreaks or fuelbreaks and favorable breaks in the topography. The 
intervening fuel is usually backfired; but occasionally the main fire is allowed to 
bum to the line, depending on conditions. 

 

A ground segment may involve: 

a) Ground crew:  foreman,  specialists,  4x4 vehicle (or 1 engine , depending on the 
region).  

b) Engine companies: Lead-responsible, assistant , engine  
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Figure 14 ï  Engine 

c) Patrol unit:  4x4 pick-up vehicle for surveillance and first attack,  specialists. 
Equipped with a small high pressure pump (500-1.000 l) 

d) Heavy machinery squad:  machinist, support vehicle driver, support vehicle, 
bulldozer  

e) First intervention element:  lieutenant or brigade,  engines (4.000 l),  nurse engine 
(13.500),  communications vehicle, reconnaissance vehicle, people troop in 
engines, people troops in the nurse truck, people troop in vehicle communications, 
persons troop in reconnaissance vehicle. 

f) Nurse engine. Motorized Unit for water provision (over 10,000 liters), with at least 
one Vehicle Driver-Pump operator. Generally it is operated by an assistant, but it 
can be operated by the driver-operator and with the aid of a Terrestrial Brigade.  

 

Figure 15 ï Pump  Truck of Vigili del Fuoco 




































































