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Wildfires are a major threat to the environment and human populations. Every year,
700,000 hectares of forest are burnt in Europe, and particularly in the Mediterranean area
where Corsica is affected with its 550,000 hectares of forests. Among the threats induced
by forest fires, the World Health Organization [1] showed that volatile pollutant particles
cause at least 1.4% of deaths worldwide. The number of structures destroyed each year
has been close to 3000 since the 2000s [2].This increase in material damage observed is
mainly due to the increase in the density of single-family dwellings on the outskirts of large
cities. These situations force operational resources to prioritize the protection of people
and property to the detriment of firefighting. Wildfires at Wildland Urban Interface (WUI)
emit large quantities of smoke which are dangerous by their toxicity but also their opacity,
which impairs vision [3]. Smoke emitted during forest fires is composed of a complex
mixture of gases, volatile organic compounds (VOCs), and aerosols [4]. It is necessary
to characterize smoke emission from all WUI elements in order to prevent inhalation of
dangerous substance by near populations or firefighters [5].

The objective of the presented study was to improve the characterization of pollutants
for two types of materials commonly used at outside of dwellings, i.e., wooden and
thermoplastic decking slabs. Different radiant heat fluxes ranging from 10 to 50 kW / m?
were imposed with a cone calorimeter. Gases, VOCs and aerosols were analysed for each
phase of combustion. This study provides refined data on emission factors that can be used
as input data in physical models (WFDS or Firestar) according to the combustion phases in
order to evaluate the risk of toxicity and safety distance. The results showed that plastic
slab emitted more smoke and less aerosols. Wooden slab released more VOCs.

Author Contributions: Conceptualization, T.B. and B.M.; validation, T.B., P.-A.S. and V.T.-E,; formal
analysis, B.M. and K.M.-P; data curation, B.M. and K.M.-P; writing—review and editing, B.M.; super-
vision, T.B. and P.-A.S.; All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to privacy restrictions.

Conflicts of Interest: The authors declare no conflict of interest.

Environ. Sci. Proc. 2022, 17, 125. https:/ /doi.org/10.3390/environsciproc2022017125

https://www.mdpi.com/journal /environsciproc


https://doi.org/10.3390/environsciproc2022017125
https://doi.org/10.3390/environsciproc2022017125
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/environsciproc
https://www.mdpi.com
https://doi.org/10.3390/environsciproc2022017125
https://www.mdpi.com/journal/environsciproc
https://www.mdpi.com/article/10.3390/environsciproc2022017125?type=check_update&version=1

Environ. Sci. Proc. 2022, 17,125 20f2

References

1.

World Health Organization. 7 Millions de Déces Prématurés Sont liés a la Pollution de 1’air Chaque Année. Available online:
https:/ /www.who.int/fr/news/item/25-03-2014-7-million-premature-deaths-annually-linked-to-air-pollution (accessed on
24 November 2021).

Mell, W.E.; Manzello, S.L.; Maranghides, A.; Butry, D.; Rehm, R.G. The Wildland—-Urban Interface Fire Problem—Current
Approaches and Research Needs. Int. |. Wildland Fire. 2010, 19, 238-251. [CrossRef]

Ward, D.E. Characteristic Emissions of Smoke from Prescribed Fires for Source Apportionment. In Proceedings of the Annual
Meeting of the Pacific Northwest International Section, Air Pollution Control Association, Eugene, OR, USA, 19-21 November
1986; pp. 160-166.

Barboni, T.; Pellizzaro, G.; Arca, B.; Chiaramonti, N.; Duce, P. Analysis and Origins of Volatile Organic Compounds Smoke from
Ligno-Cellulosic Fuels. J. Anal. Appl. Pyrolysis 2010, 89, 60-65. [CrossRef]

Degraeve, L.; Anastasi, A.; Gaudard, O. Impacts et Prévention Des Risques Relatifs Aux Fumées d’incendie Pour Les Sapeurs-Pompiers;
CNRACL: Bordeaux, France, 2017.


https://www.who.int/fr/news/item/25-03-2014-7-million-premature-deaths-annually-linked-to-air-pollution
http://doi.org/10.1071/WF07131
http://doi.org/10.1016/j.jaap.2010.05.006

	References

