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At the University of Coimbra we started a
research program on forest fires in 1985.

Introduction

* Initially it was an academic venture but now it is
an extensive program that has been supported
by more than 20 National projects and 15
European funded projects.
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» Our work start was triggered by some fatal
accidents that occurred in Portugal in 1985 (14
Victims) and 1986 (16 Victims).

In 1966 we had a fire in which 25 soldiers lost
their lives.

We decided to put our expertise in fluid
mechanics and turbulence to undesrtand better
the fire behaviour associated to these accidents
in order to avoid them.

Croatia, 6 February DXV Research Program




AEIF

* During the past 20 years | investigated all
major accidents that occurred in Portugal and
in other parts of the World.

* | was involved in several Official Committees
of investigation of forest fire related accidents,
both in Portugal and elsewhere.
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* In this lecture | will give an overview of the
problem of forest fires in Portugal and how
we are addressing it with our research
program.
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' Fire occurrence in Portugal
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Burned area in Portugal
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2003
18 accidents
21 victims

2004
0 accidents
0 victims
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Portugal - Vitimas Incéndios Florestais 2005
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» Our methodology is the following:

Methodology

— Theoretical and analytical studies
— Laboratory experiments

— Field experiments

— Real fires and case studies
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ﬂﬁ Forest Fire Research Laboratory
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Combustion wind tunnel

Lousa - Portugal
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Combustion wind tunnel

Lousa - Portugal
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Mesa Desfiladeiro

Nov. 2005
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g&ﬁ Experimental field of Gestosa

Lousa (Portugal)
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Field experiments
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Observation of real fires
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National projects

Projectos Nacionais

1988

Propagacdo de IF

Accdo do Vento na Propag. de IF |
Caracteristicas Fisicas de Ec e Desenv de IF

1
2
3
4 |Acor
| 5 |Risco local de uma Regiéo
6
7
8
9

Ac. Vento e Topog na propaga.

Aplicacdo de Retardantes
Condor

| 9 |Sistema Integrado
10 |Caracterizacdo de Combustiveis
11 |Aguia
12 |Winslope

13 |Convec

14 [Quimera

15 _|PrevinFlor
| 16 |Reequipamento
17 |CODINF

| 18 |Desfiladeiro

Humidade

Crossfire
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pean prOJeCtS
Projectos Europeus
1 |MINERVE
2 |POST FIRE |
3 |PROMETHEUS [ |
4 [MINERVE Il [ |
5 |pEDICS
6 |LUCIFER
7 |PROMETHEUS II
8 |DELFI
9 [INFLAME
10 _[EFIS
11_|SPREAD
12 |ERAS
13_|SHAEP
14 |COMETS
15 |EUFIRELAB
16 _|MEDIGRID
17_|SCIER
18 |EUFIRE
19 |WEIRD
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Main Areas of Research

Fire meteorology

Forest fuels

Fire behaviour

Fire safety

Decision support systems
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m Complementary activities

Scientific dissemination
Advanced training

Fuel Management

Training of operational personnel
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m Fire Meteorology

» Role of precipitation

* Modelling of wind over complex
topography.

* Proposal of the Canadian FWI as a
standard for meteorological fire danger
assessment.
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 Among the fuel bed properties one of the most
important is the of its fine
particles.

Fuelbed properties

* We have a program of sampling the moisture
content of some typical fuels that are common in
Portugal throughout the year, since 1986.
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Climatic chamber
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Determination of R,

Ro (cm/s)

mf (%)
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Central Portugal
(1988-1991)

Average area (Ha)
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Pinus pinaster mf (%)
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ﬂﬁ Fire spread in slopes — Inclined Table

Forest Fire Laboratory
Lousé - Portugal
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Slope effect on rate of spread
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Velocidade de Propagacao p uma dada Velocidade do Vento
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' Wind effect on rate of spread

Dead needles of Pinus pinaster

—e—Line

—&— Point
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Joint effect of slope and wind
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Elliptic growth

Rothermel (1983)
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Figure IV-4.—Fire shapes associated with
effective windspeeds.
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Gestosa 2000
Plot 42a
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Spot Fires Research
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Dynamic Fire Behaviour

» Classical theories of fire behaviour accept that
there is a single solution for the problem of
predicting the rate of spread of a fire.

» This is equivalent to assume the existence of a
steady state of fire spread.

» Our observations do not support this
assumption.
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Eﬁr Inclined table

Forest Fire Laboratory
Lousa - Portugal
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End of test

Start of test

Viegas, 2004
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A—EﬁPoint ignition in a canyon

Leito de pinus pinaster
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mﬁ Convective effects inside and around the fires
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Triangle of Fire Factors

Topography

Croatia, 6 February DXV Research Program

mﬁ The Square of Fire:

Meteorology

Vegetation

Topography
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Avaliacdo da Eficacia de Retardantes
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17 de Maio 2003 :
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Castelo de Vide (2)
o
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Paleochori (Grécia)

27 Vitimas
24 de Agosto de 2007
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Conclusion

» Areview of the research program of my team at the
University of Coimbra was presented.

« Emphasis was put on fire behaviour analysis and in
particular on the eruptive fire behaviour concept.

» We are open for cooperation with Croatia to develop joint
research programs.
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