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ABSTRACT. Measurements have been carried out regarding emission and reception of thermal ra-
diation, in the frame of the forest fire application. Based on FTIR spectroscopy techniques, the
absorption of the vegetation matter has been studied. The commonly used assumptions of grey or
black surface behavior have been observed to be questionable. Averaged absorptivities around 0.90
have been computed after integration over the wavelength range of interest, but important variations
are observed in the short infrared indicating an obvious non-grey behavior. In parallel, the emission
of radiation has been also measured on flames of vegetation atlaboratory scale. For these relatively
small scale flames, the radiation is mainly due to hot gases and the contribution of soot is very small.
The observed flames are optically thin. Important fluxes can be emitted however by the burning veg-
etation itself. A strong background in the whole wavelengthrange is then superimposed to peaks still
due to the hot gases in the flame. The present study on flame emission has been done by comparing
fluxes received from flames generated by vegetation in trays with those of a reference emitter, but
further measurements at larger scales are now required for aconfirmation of the observations.
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INTRODUCTION

Radiative transfer is well identified as a key transfer mode when speaking of fire propagation (see for
example a review paper by Sacadura [1] on radiative transferinvolved in fire related problems). In
the specific field of research devoted to forest fire (the topicof interest in the present paper), the role
of radiation is also considered of utmost importance [2]. Asa consequence some attempts are done
in order to take radiation into account in the propagation models. The difficulty then arises on how
account for this phenomenon in an accurate manner. On the first hand, there is a lack of knowledge
on the radiative properties of the vegetation. How does it really absorb radiation in the infrared?
Common assumptions are used like vegetation behaving as a black surface or sometimes as a grey
surface with an hypothetic absorptivity value. The black surface assumption is clearly the most usual
one. Starting with this fixed absorptivity value for the vegetation matter, an equivalent extinction for
a whole vegetation set is then currently used, based on de De Mestre formula [3] which states that the
extinction coefficient is given by

β = nl

St
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(1)

whereβ is the extinction coefficient (m−1), nl is the density of leaves located in the medium (number
of leaves / m3) andSt is the total area of the considered vegetation element (m2). As can be seen, the
computation of the extinction coefficient is based on the specific surface of the vegetation. It can also
involve the absorptivity of the plant matter as a multiplying coefficient too. Regarding the absorptivity,
some experimental data have been obtained more especially in the visible or UV in studies devoted
to ecology concerns or remote sensing problems (see in particular the contributions conducted within
LOPEX93 (for Leaf Optical Properties Experiment) [4]). In the infrared range, less results are found
(see reference [5] for a recent study on several leaves in theinfrared).
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