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Knowledge about the spatial and temporal distribution of fire
ignitions provides relevant information for assessing the potential
risk of fire, offering opportunities for improving fire prevention
measures. For example, the distribution of ignitions can be used to
allocate resources for early fire suppression on the high risk areas
[1], especially when combined with Fire Danger Rating Systems
(FDRS). By combining the results of models for predicting ignition
occurrence with FDRS predictions we would include those socio-
economic factors behind human-caused ignitions to the weather and
fuel moisture components that basically define FDRS. The number and
spatial distribution of ignitions can also be integrated into fire spread
models to generate spatially continuous information on probability of
fire occurrence for landscape planning purposes when reducing the
negative impact of fires is a goal [2,3]. Finally, by understanding the
human behavior that triggers human-caused ignitions, it is possible
to implement measures for reducing the number of ignitions and
the subsequent fires. However, it has to be mentioned that predicting
where and when they will the ignitions take place implies a high degree
of uncertainty, as both natural events and human activities leading to
their occurrence are often difficult to predict or even to measure.

Adding to the inherent degree of uncertainty associated to ignition
occurrence, there are several other aspects that may difficult the process
of analyzing ignition occurrence, and interpret the obtained results.
First, it must be realized the so called ignitions are in fact fires, as the
process of recording them is associated to a minimum fire size, which
depends on the requirements of regional or national administrations.
Despite the known fact that only a few ignitions evolve into large fires,
neglecting those “non-important” fires may be a loss of important pieces
for completing the fire regime puzzle. Even if any forest fire, regardless
its size requires certain fuel and moisture conditions to start, its final
size depends on those factors limiting its spread [4]. This implies that
as the size of recorded fires increase, their distribution highly depends
on factors such as: amount, type, and spatial arrangement of fuel types;
previous and prevailing weather conditions; topography; and in some
cases the difficulty to implement an early detection and suppression due
to the remoteness of the fire initiation point. Meaning that on a study
based on “important” fires, the distribution of ignitions and the source
of heat causing the emergence of those fires (e.g. human activities or
lighting strikes) is partially neglected. This aspect is of great importance
if our objective is to identify those socio-economic factors behind the
occurrence of human caused fire ignitions, as it is assumed that this
knowledge can be used to define prevention measures for reducing the
number of ignitions, and subsequently of fires.

Identifying the influence of socio-economic factors by modeling
requires from taking decisions that may vary the potential results. For
example, the choice of the statistical method and the spatial scale at
which the data is aggregated should have an impact not only on the
results but especially on their interpretation. This influence on the
potential results becomes obvious when selecting the spatial scale to
aggregate ignition data (e.g. based on the specific ignition locations as
in Romero-Calcerrada et al. [5]; on the location of ignitions versus a set
of random non-ignited points as in Martell et al. 1987; on an spatially
continuous grid were the occurrence or the frequency of ignitions

is accounted as in Cardille et al. [6]; on administrative or ecological
borders as in Chou and De la Riva et al. [7,8]; or on the combination
of multiple scales as in Gonzalez-Olabarria et al. [9], as the selected
aggregation scale will define the type and availability of variables to
be used as ignition precursors. Finally, another important aspect that
should be taken into consideration when modelling the occurrence
of ignitions of human origin is that these ignitions can hardly be
considered as a uniform group as their etiology can be quite different.
Traditionally, modelling the occurrence of ignitions has relied on
broad causality groups, as for example natural versus human caused
ignitions, or on the segregation of human cases into pooled groups
(e.g. intentional, accident, negligence, restarted...). Nevertheless, it is
known that causal groups as negligence’s or accidents are the result of
merging ignitions from more specific causes such as pasture burning
or other escaped agricultural burning, forest works, smokers, electric
lines, railroads, campfires etc, each one of them deriving from specific
human behaviour and related activities. Subsequently the spatio-
temporal aggregation of the ignitions is expected to vary depending
the specific ignition cause [10,11] and those socio-economic and
environmental factors behind their occurrence will vary accordingly
[12]. Therefore, by combining ignitions from pooled causes we will
obtain results that depend on the ignitions that came from the more
frequent cause or are more aggregated spatially, diluting the influence
of the not so common ignition causes, limiting the possibility of discern
accurate relations between the occurrence of ignitions and human
behaviour, and hampering future studies about the influence that the
cause of ignitions may have on defining the fire characteristics other
than temporal and spatial distribution [13].

References

1. Carmel Y, Paz S, Jahashan F, Shoshany M (2009) Assessing fire risk using
Monte Carlo simulations of fire spread. Forest Ecology and Management 257:
370-377.

2. Gonzalez-Olabarria JR, Pukkala T (2011) Integrating fire risk considerations
in landscape level forest planning. Forest Ecology and Management 261: 278-
297.

3. Gonzalez-Olabarria JR, Rodrigez F, Fernandez-Landa A, Mola-Yudego B
(2012) Mapping fire risk in the model forest of urbién based on airborne LIDAR
measurements. Forest Ecology and Management 282: 149-156.

4. Keane RE, Drury SA, Karau EC, Hessburg PF, Reynolds KM (2010) A method
for mapping fire hazard and risk across multiple scales and its application in fire
management. Ecological Modelling 221, 2-18.

5. Calcerrada RR, Novillo CJ, Millington JDA, Gomez-Jimenez | (2008) GIS

*Corresponding author: José Olabarria RG, Forest Sciences Center
of Catalonia (CEMFOR-CTFC), Ctra Sant Lloren¢ de Morunys, km 2
Solsona E-25280 Spain, Tel: 34973481752, Fax: 34973480431; E-mail:
jr.gonzalez@ctfc.es

Received April 03, 2015; Accepted April 08, 2015; Published April 14, 2015

Citation: José Olabarria RG (2015) On Ignition Modeling. Forest Res 4: e119.
doi:10.4172/2168-9776.1000e119

Copyright: © 2015 José Olabarria RG. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

Forest Res
ISSN: 2168-9776 FOR, an open access journal

Volume 4 + Issue 2 + 1000e119


http://www.sciencedirect.com/science/article/pii/S0378112708006919
http://www.sciencedirect.com/science/article/pii/S0378112708006919
http://www.sciencedirect.com/science/article/pii/S0378112708006919
http://www.sciencedirect.com/science/article/pii/S0378112710006298
http://www.sciencedirect.com/science/article/pii/S0378112710006298
http://www.sciencedirect.com/science/article/pii/S0378112710006298
http://www.sciencedirect.com/science/article/pii/S0378112712003957
http://www.sciencedirect.com/science/article/pii/S0378112712003957
http://www.sciencedirect.com/science/article/pii/S0378112712003957
http://www.fs.fed.us/rm/pubs_other/rmrs_2010_keane_r001.pdf
http://www.fs.fed.us/rm/pubs_other/rmrs_2010_keane_r001.pdf
http://www.fs.fed.us/rm/pubs_other/rmrs_2010_keane_r001.pdf
http://csis.msu.edu/research/publications/gis-analysis-spatial-patterns-human-caused-wildfire-ignition-risk-sw-madrid

Citation: José Olabarria RG (2015) On Ignition Modeling. Forest Res 4: e119. doi:10.4172/2168-9776.1000e119

Page 2 of 2

analysis of spatial patterns of human-caused wildfire ignition risk in the SW of Annals of Forest Science 68: 861-871.

Madrid (Central Spain). Landscape Ecology 23: 341-354. ) . .
10. Prestemon JP, Butry DB (2005) Time to burn: Modeling wildland arson as an

6. Cardille JA, Ventura SJ, Turner MG (2001) Environmental and social factors autoregressive crime function. American Journal of Agricultural Economics 87:

influencing wildfires in the upper Midwest, United states. Ecological Applications 756-770.
11: 111-127.
11. Gonzalez-Olabarria JR, Brotons L, Gritten D, Tudela A, Teres JA (2012b)

7. De la Riva JR, Cabello PF, Renault LN, Koutsias N (2004) Mapping forest fire Identifying location and causality of fire ignition hotspots in a Mediterranean
occurrence at a regional scale. Remote Sensing of Environment 92: 363-369. region. International Journal of Wildland Fire 21: 905-914.

8. Chou YH, Minnich RA, Chase RA (1993) Mapping probability of fire occurrence 12. Gonzélez-Olabarria JR1, Mola-Yudego B, Coll L (2015) Different factors for
in San Jacinto Mountains, California, USA. Environmental Management 17: different causes: Analysis of the spatial aggregations of fire ignitions in catalonia
129-140. (Spain). Risk Anal.

9. Gonzalez-Olabarria JR, Yudego MB, Pukkala T, Palahi M (2011) Using 13. Syphard AD, Keeley JE (2015) Location, timing and extent of wildfire vary by
multiscale spatial analysis to assess fire ignition density in Catalonia, Spain. cause of ignition. International Journal of Wild land Fire 24: 37-47.

Forest Res

ISSN: 2168-9776 FOR, an open access journal Volume 4 - Issue 2 + 1000e19


http://csis.msu.edu/research/publications/gis-analysis-spatial-patterns-human-caused-wildfire-ignition-risk-sw-madrid
http://csis.msu.edu/research/publications/gis-analysis-spatial-patterns-human-caused-wildfire-ignition-risk-sw-madrid
http://www.esajournals.org/doi/abs/10.1890/1051-0761(2001)011%5B0111:EASFIW%5D2.0.CO%3B2
http://www.esajournals.org/doi/abs/10.1890/1051-0761(2001)011%5B0111:EASFIW%5D2.0.CO%3B2
http://www.esajournals.org/doi/abs/10.1890/1051-0761(2001)011%5B0111:EASFIW%5D2.0.CO%3B2
http://www.sciencedirect.com/science/article/pii/S0034425704002469
http://www.sciencedirect.com/science/article/pii/S0034425704002469
http://link.springer.com/article/10.1007%2FBF02393801#page-1
http://link.springer.com/article/10.1007%2FBF02393801#page-1
http://link.springer.com/article/10.1007%2FBF02393801#page-1
http://link.springer.com/article/10.1007%2Fs13595-011-0082-2#page-1
http://link.springer.com/article/10.1007%2Fs13595-011-0082-2#page-1
http://link.springer.com/article/10.1007%2Fs13595-011-0082-2#page-1
http://www.treesearch.fs.fed.us/pubs/20631
http://www.treesearch.fs.fed.us/pubs/20631
http://www.treesearch.fs.fed.us/pubs/20631
http://www.publish.csiro.au/paper/WF11039.htm
http://www.publish.csiro.au/paper/WF11039.htm
http://www.publish.csiro.au/paper/WF11039.htm
http://www.ncbi.nlm.nih.gov/pubmed/25736559
http://www.ncbi.nlm.nih.gov/pubmed/25736559
http://www.ncbi.nlm.nih.gov/pubmed/25736559
http://www.publish.csiro.au/paper/WF14024.htm
http://www.publish.csiro.au/paper/WF14024.htm

	Title
	Corresponding author
	References  

