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Chapter 1 - Fire Behaviour and Modelling
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Abstract
Local dynamic or thermodynamic variables that are the primary time and space dependent variables predicted
by the FIRETEC physics-based model of fire behaviour, including gas velocity and gas temperature, have not
been tested against experimental measurements to date. In the present study, we attempt to reproduce the
FireFlux experiment with the FIRETEC model and we compare the predicted time evolution of wind velocity
components and temperatures above the fire to data measured on a tower up to 43 meters above ground level.
Given the complex and somewhat uncertain wind and ignition scenario that cannot be exactly reproduced by
the model simulation, FIRETEC captured well the timing and magnitude of downdrafts, updrafts and
temperature variations observed during the experiment when the fire plume crossed the measurement tower.
The drawbacks of the experimental measurements and the influence of ambient wind fluctuations that cannot
all be captured by the model do not allow conclusive comparisons regarding turbulent statistics and fluxes
during the fire period.
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1. Introduction
FIRETEC is a three-dimensional coupled fire-atmosphere model that allows the simulation of fire
spread in natural conditions at a high spatial resolution (one meter) over areas typically 10 to 100 ha.
Earlier fire behaviour simulation studies of the physics-based FIRETEC model have provided
reasonable results with respect to qualitative and some quantitative observations of global aspects of
wildfire behaviour in the field. Previous evaluations considered fire spread in grasslands (Linn and
Cunningham 2005), interactions between two fires (Dupuy et al. 2011), crown fire behaviour (Linn et
al. 2012), fuel moisture effect on the rate of spread (Marino et al. 2012), or fire shapes as influenced
by the combination of wind and terrain slope (Pimont et al. 2012). However, local dynamic or
thermodynamic variables that are the primary time and space dependent variables predicted by
FIRETEC, including gas velocity and gas temperature, have not been tested against experimental data.
In fact, only turbulent wind profiles over tree canopies in absence of a fire have specifically been tested
to date (Pimont et al. 2009).
The FireFlux experiment has already been used to assess the performance of coupled fire-atmosphere
models (Fillipi et al. 2013, Kochanski et al. 2013). The above models are essentially designed to
address lower spatial resolution and larger domains than FIRETEC and fire-atmosphere coupling
refers to coupling between the atmospheric flow and a fire spread equation, whereas FIRETEC couples
the atmosphere with a combustion model. In the present study, we attempt to reproduce the FireFlux
experiment (Clements et al. 2007, 2008, Clements 2010) with the FIRETEC model. The reader may
refer to earlier papers (e.g. Dupuy et al. 2011, Pimont et al. 2012) for a description of the model.
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