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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)
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\Why IS fire analysis important in the

operational decision support process?
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Climate change [N
A Anomalies of average air temperature in summer, in
mainland Portugal, in relation to average values in the
‘ o ¥ period 1971-2000
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Flgure 2.3. Potential reinforcing feedback loop of climate change onwildfires. Climate change will directly affect the frequency and magnitude
of extreme weather conducive to the outbreak and spread of wildfires. It will also lead to longer wildfire seasons where the fire season may
begin earlier and end later. Increased wildfire activity can positively impact greenhouse gas emissions that reinforce climate change drivers.



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

Source: Kooy at al 2014,

GRID-Arendal Stucio Atlantis, 2021
Figure 2.4. Areas where increases in burnt area between 2001 and 2014 were driven by changes in either fuel loads, moisture
content, and/or fuel and moisture, using the same fuel and moisture controls as in Figure 1.7.

andscape fires
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hy is fire analysis important in the
Jerational decision support process?
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Phenomenon
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- h temperatures, low humidity, and strong wind N-2016

i . 1152017
drivers of wildfires An2017
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Fig. 1 Location of illustrative extreme wildfire events or episodes reviewed in this study from May 2016 to
December 2020. The different flame colors indicate the temporality of the events (legend). N indicates fire season
in the Northern hemisphere (~ May-October), and S fire season in the Southem hemisphere (~ November
previous year—February). Numbers indicate the bumt area in each EWE according to the sources indicated in
Table S1. Region limits correspond to Olson et al.’s (2001) ecoregions classification colored in 5 levels according
to a productivity gradient (from darker (moister) to lighter (drier): Tropical and subtropical moist broadleaf and

coniferous forests, mangroves, flooded grasslands, and savannas. Tropical and subtropical dry broadleaf forests,
boreal forests/taiga, temperate conifer, broadleaf, and mixed forests. Tropical, subtropical and temperate grass-
lands, savannas, and shrublands. Mediterranean forests, woodlands and scrub, montane grasslands and
shrublands, and tundra. Deserts and xeric shrublands, inland water, and rock and ice)

e look at global cdrivers of novel extreme wildfire events
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What is the fire analysis structure at ANEPC?

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

Carn o

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

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
snur / andin 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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ontribute?

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

Knows he has a
problem, knows the
solution

Business as L
usual

Knowledge

transfer .-~

Co-creation
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How Cg ontribute?

/Operational
needs =
Questiom/

g Operational

community cO Scientific
\ generates study =
PRODUCTION hypothesis

new doubts /

\presentation
needs . Pres
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Overview

v’ Strategic Operational
Analysis

Daily briefing at National
Command

Prescribed Burning

Fuel data collection
Training IC

Product Development

AN

v Update information fire
database

v’ Reports, Case Studies

v’ Lessons Learned

v" Change procedures

ANANE NN

Before

v Fire Monitoring

v’ Support strategic and
tactical suppression
decisions

v’ Tactical fire
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Decision Support Cell - =\ .I -
Analysis of Rural Fires | el

NAD-AIR

recomnaissancel

Aircraft Eval -y

and Coorg

A

Portuguese case

How is fire analysis carried out at ANEPC?.
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Field intervention

Operational Information
(during the event)

Execution Quality
control information

Influence on the
decision

Influence maneuver
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’ Strategic Operational Analysis

Types of Information

what to ev assage?

Operational
Statistics

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

Meteorological
conditions

Landscape
conditions
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Fire re-occurrence Large continuous patches of
probability high and very high exposure

developed by Ana Sa
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Collaborative fuel data collection

Namero de Amostra . . - Area Total Registada
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Fire releasg@i@Rergyamonitoring

Operational platform

v Near-real time monitoring for Fire
Radiative Energy (FRE)
v' Meteosat Il (every 15’)

developed by Carlos Mota
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H N W s 0O N @

| '3 5 7 9 11131517 192123 1 3
i Hour

-



INTERNATIONAL
WILDLAND FIRE
CONFERENCE

Operational Information
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Meterological predition
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Tactical proposals

4 - PRIORIDADES

Ate 30 final 00 dis frente do dio fors ca capacs de extingao, privilega ...mmdeamnpo
nos fiancoz G cauds pars » cabegs, reduzindo 8 intensidace da frente. Privilegiar 3 utilizagio de maquinas de rasto
mmmommmmmmmm mmpmmnbslom
aproveitando pars utilizar os recursos de combate direto nas zonas de i {

V.

descendente).
S - RECOMEND: DE P

P1-Eliminar progress3o do flanco direito em direcio 3 cabega, COM recurso s maquines e rasto.
P2- mumrpmlmmmpuiwumz
P3-Oporturicace dentro co vale, no fianco direito, ,utnlur!llmmudezma

\

Safety recomendations

\

mmw«mmmcmwummmnmemmn
uma ripica intervencio 20z

A..esu'brqaes.uperuouoemzomtm.maosdomnml.unlomaoﬂudourmo APOS /
sera

p 50 = cumprimento do protocolo LACES.

Quality information Analysis process

NSNS NNNSREENENEENEN e BN
T

e)

The main goal is translate complex
information into operational language
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Fire spread simulation

Mo‘ﬁkel:;jque, 2021

Projeto FIRE-MODSAT-II D e

v’ Stochastic fire spread simulation b KD B o s 8
v’ Calibrated with observed fire behavior e

in PT
v’ Antecipation of potential fire behavior
v" Identify windows of opportunity

v’ Support strategic decision-making
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Fire spread simulation

Monchique 17/7/2021 (2021080029244)

g Meteogram (source: IPMA)
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PT Fire-Sp

Fire Progression
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PT Fire-Sp

Se Rate of spread (m/h)

Rate of spread (m\h)

0 NA
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1 250 - 500
500-1200

B 1200- 2200
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[ Fire Perimeters
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Growth rate (ha\h)

2200
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Rate-of-spread (m\h)

Largest wildfire in 2022 (Serra da Estrela)
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[ High (p75-p90)

I Very High (p90-p97.5)
B Extreme (>p97.5)
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FIND OUT MORE
AND REGISTER AT:
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Alexandre Penha alexandre.penha@prociv.pt

Fabio Silva fabio.silva@prociv.pt

. . INSTITUTO Akli Benali aklibenali@gmail.com
www.wildfire2023.pt (( SUPERIOR B
y 1.8 AGRONOMIA
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