
Workshop
Innovation in fire analysis methodologies and operational decision support 

A co-creation process

Alexandre Penha1, Fábio Silva2, Akli Benali3

1Nat. Auth. Civil Protection & Emergency - 2Special Civil Protection Force  3Forest Research Center - Univ. of Lisbon 



Workshop
Innovation in fire analysis methodologies and operational decision support: 

a co-creation process

1. Why is fire analysis important in the operational decision support process?

2. What is the fire analysis structure at ANEPC?

3. How can Science contribute?

4. How is fire analysis carried out at ANEPC? (before, during and after)

5. Key improvements needed

Summary
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Why is fire analysis important in the 

operational decision support process?

Weather

Source: report United Nations Environment Programme: Spreading like wildfire the rising threat of extraordinary landscape fires

Source: Boletim Sazonal Verão 2022 
https://www.ipma.pt/resources.www/docs/im.publicacoes/edicoes.online/20221219/aaOEfwPGeYtjV
uhLpbcy/cli_20220801_20220831_pcl_sz_co_pt.pdf

Anomalies of average air temperature in summer, in 
mainland Portugal, in relation to average values in the 
period 1971-2000

https://www.ipma.pt/resources.www/docs/im.publicacoes/edicoes.online/20221219/aaOEfwPGeYtjVuhLpbcy/cli_20220801_20220831_pcl_sz_co_pt.pdf


Why is fire analysis important in the 

operational decision support process?

Source: report United Nations Environment Programme: Spreading like wildfire the rising threat of extraordinary landscape fires

Fuel



Why is fire analysis important in the 

operational decision support process?

Fuel

Source: Alvares Case Study (representative of the center of Portugal)
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Human
activity

Why is fire analysis important in the 

operational decision support process?

Source: SGIF - ICNF

Significant decrease
in the last years



Why is fire analysis important in the 

operational decision support process?

What changed?

Phenomenon

Source: Duane et all (2021) )Towards a comprehensive look at global cdrivers of novel extreme wildfire events

High temperatures, low humidity, and strong wind
are major wildfire climatic drivers of wildfires,
together with previous weather conditions that
predispose fuel available to burn

(Bradstock 2010)
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Why is fire analysis important in the 

operational decision support process?

Operational
Response?

Specialized
resources

Generic
resources

more resources
does not mean being more efficient...



What is the fire analysis structure at ANEPC? 

Portuguese 

case

The National Emergency and Civil Protection Authority (ANEPC) is the national authority in terms of emergency and civil protection in Portugal. It is a 
central service of direct state administration, with administrative and financial autonomy and its own patrimony.

The Special Civil Protection Force (FEPC) has its own Command and structure, and it depends on the National Command of Emergency and Civil 
Protection.

The Use of Fire and Analysis Group (GAUF) is a group made up of 29 members of the Special Civil Protection Force, that are specialists in analysis 
and in the use of fire. All members are trained in prescribed burns and fire suppression.

The School of Agriculture – University of Lisbon has developed research in the last decades in the areas of wildfire behavior, remote sensing, modelling
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How can Science contribute?

Doesn’t know he has
a problem

Knows he has a 
problem, doesn’t
know the solution

Knows he has a 
problem, knows the 

solution

Doesn’t want to 
know the practical 
problem

Doesn’t know the 
practical problem

Knows or wants to 
know the practical 
problem

Knowledge 
transfer

Co-creation

Business as 
usual



How can Science contribute?

 Understand the needs of practitioners

 Develop targeted research

 Co-develop products useful to support

better decision-making

 Integrate lessons learned

 Participate in capacity building

 Be presente and available



Overview

Before

During

After
 Update information fire

database
 Reports, Case Studies
 Lessons Learned
 Change procedures

 Strategic Operational
Analysis

 Daily briefing at National
Command

 Prescribed Burning
 Fuel data collection
 Training IC
 Product Development

 Fire Monitoring
 Support strategic and

tactical suppression
decisions

 Tactical fire



Portuguese case
How is fire analysis carried out at ANEPC?

Reconnaissance
Aircraft Evaluation
and Coordination

AVRAC

V. N. de Famalicão

Fire Analysis and 
Use use of 

technical fire

EAUF

Decision Support Cell -
Analysis of Rural Fires

NAD-AIR Viseu

Castelo Branco

Carnaxide

Pont Sôr



NAD-AIR

EAUF

AVRAC

Tactical Analysis

Field intervention Strategical Analysis

Daily briefing at the National Command

Strategic Operational Analysis
(before the event)

Operational Information
(during the event)

Influence maneuver

Quality
information

Influence on the
decision

Execution
control



Strategic Operational Analysis

Operational 
Statistics

Meteorological
conditions

Landscape
conditions

Types of Information

what to evaluate ?

Main Objective:
Predict the 
potential for fire 
development 3 days 
in advance and 
reduce the process 
of uncertainty in 
the operational 
decision

What message?

Anomaly

Maps;  Indexes

Fuel 
(type and moisture)

Where

change of 
periods

Type of 
combustion, 

Consolidation 
difficulty



Strategic Operational Analysis

National
Level

Regional 
Level



Fire re-occurrence
probability

Large continuous patches of
high and very high exposure

developed by Hugo Gonçalves developed by Ana Sádeveloped by Ana Sá

Fuel Model Map



Collaborative fuel data collection



Fire released energy monitoring 

 Near-real time monitoring for Fire

Radiative Energy (FRE)

 Meteosat II (every 15’)

Operational platform

developed by Carlos Mota
FRE temporal profile



Operational Information
The main goal is translate complex
information into operational language

Meterological predition

Fire behaviour predition

Tactical proposals

Safety recomendations

Characterization
of reality

Forecast map
and proposals

Analysis process Influence decision

NADAIR EAUF

field

airplane

database

Incident
Commander

Quality information



Fire spread simulation

 Stochastic fire spread simulation

 Calibrated with observed fire behavior

in PT

 Antecipation of potential fire behavior

 Identify windows of opportunity

 Support strategic decision-making

Monchique, 2021

Fábio-Silva2.mp4
Fábio-Silva2.mp4


Fire spread simulation

Fireline intensity

Rate of Spread & Growth Rate

Type of fuel burned

Meteogram (source: IPMA)

Potential burned extent (ha)



PT Fire-Spread Database

 Reconstruct the fire

spread and behavior

 81 large wildfires in 

Portugal (2015-2021)

 Fire behavior

descriptors



PT Fire-Spread Database

 Reconstruct the fire

spread and behavior

 81 large wildfires in 

Portugal (2015-2021)

 Fire behavior

descriptors

Rate of spread (m/h)



PT Fire-Spread Database

 Reconstruct the fire

spread and behavior

 81 large wildfires in 

Portugal (2015-2021)

 Fire behavior

descriptors

Largest wildfire in 2022 (Serra da Estrela)



Necessary improvements

1. Better communication between agents

2. Better balance between specialized and general resources

3. Set up alerts and resource pre-allocation based on clear, transparent and robust fire analysis

4. Better training of the agents based on solid knowledge

5. Improve fire behavior prediction to better decision-making

6. Increased investment in applied research

7. Better and wider relation between researchers and practictioners (“Science that matters”)
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