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Experience has shown that success in wildland fire suppression is most likely to happen during
initial stage but sometimesincipient fires are much more aggress ve than expected and the
deployed fighting forcesfail in tackling their extinction. A new method and analysistool for the
expected progress of an initial fire along a given terrain cross-section or "profile" is presented.
The outcome is used in a catalogue of initial firesthat should help enormoudy to conduct
appropriate fighting responsein a region.

1. INTRODUCTION

Experience shows that thereis a clear need to concentrate efforts in studying and characterising 2.3. Transversal pr ofile ana|y5i5

the behaviour of incipient fires. For acertain region, catalogues of such fires may be used in the

elaboration of prevention plans and protocols of fire extinction operations. Anaysis of fire For each point Py, ..., P, in the longitudinal profile, a transversal section is obtained by intersecting a
consolidation profiles along terrain cross sections seems to be a practical approach to systematise vertical plane perpendicular to the longitudinal profile to the terrain. Two regions are considered, one
the elaboration of such cataogues. at the left side of the analyzing point dong Y axis (LEFT) and other at the right side (RIGHT). Be the

angle, either positive or negative, formed by the average slope at the right part with the horizontal
plane, and the same for the left part. In determining the severity of canyon effect, a final judgement
has to be done aso in every analysis point regarding the direction of maximum propagation. In
determining the accessibility, it is also needed to consider the slope in every analysis point P; along the
longitudinal profile.

2.4. Final analysis

The final analysis of the incipient fire profile is done by combining the results in every point Pi
regarding longitudinal and transversal profiles

Fire consolidation profile

2. CONCEPTUAL DESIGN

2.1. Description

A profilelineis described by two points, theinitial point A and
asecond one B at the end of astraight line placed at adistance
defined by the analyst (Fig. 1). The mentioned initial point A
coincides with the starting location of the incipient fire,
although this can be aso applied to any point in the front of a
developed fire.
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This A-B line will be addressed as “longitudinal profile” along

which the analysis will take place and that forms an azimuth Intensity KW/m Spread m/min
angle  with the north-south axis.
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Fig. 1

Along the longitudina profile a number of “transversa
profiles”, perpendicular to the longitudinal profile, are
obtained separated by a distance equal to the spatial
resolution of analysis (SPAR). Transversa profiles are
analysed aong a definite distance, the transversal profile
analysis distance (TPAD). Coinciding with the intersection
between transversal and longitudinal profiles, a number of
nodes (P, .., P, in Fig.l and Fig.2) are obtained
conforming the basic set of analysis points.

3. APPLICATION & RESULTS

22 LongItUdmaI pr ofile analyss Most of fire risk-indexes which are implemented in GIS
platforms are point-driven analysis, meaning that the
For each andysis point P;, ... P, basic data is requested (slope, fuel, wind etc) A set of resulting value for a point (raster cell) depends solely on
calculations is done to obtain information about the type of surface fire potentially developed in the variables and parameter found for that specific point,
each point. Instead of considering absolute obtained values, the attention is paid to the increase or ignoring the surrounding ones.
decrease of linear intensity and rate of spread from point to point by calculating the differences
I 1 ;and ROS -ROS ,,, which resulting values will be assigned to the intermediate segments In this method, for each point (raster cell) a number of
separating pairs (P4, P). analysis directions | are considered, i.e. one every 45
degrees clockwise from north, and the previous
Growth Intensity Rate [Eire consoldation zones explained method is applied. A ranking of the point is
e Changekwim Crange mimin Intensty ROSgowh done according to the obtained results for the
o o» goun directions, that is the presence of a consolidating fire
along the profile, the appearance of canyon effect and the
100010 100 20 difficulty of access to the fire area
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It is proposed to apply this method to those points which
e = are certainly well-known causes of fires and which can

be pin-pointed in amap
Using these ranges, a set of recommendations is proposed and, according to this, the segments
between points can be classified, and place and type of containment and extinction operations can

be derived for such segments of longitudinal profile. 4. CONCLUSIONS

Description Thereis aclear need to concentrate efforts in characterising and study the behaviour of incipient

o fires.
Catalogues of incipient fires in aregion are agood help for fire prevention plans and fire extinction
operations
Analysis aong terrain profiles points to be apractical aternative to fire spread simulation engines
Cadion all other Ranging increases and decreases of rate of spread and linear intensity, instead of absolute values,
help to understand the aggressivity or degree of potential consolidation of an incipient fire
Recommendations regarding the feasibility of successful operations can be derived from incipient
fire profile anaysis
Fire risk maps can make use of the presented method to show the ability of points to bring
aggressive, consolidated fires under certain meteorological and wind conditions.

Fighting recormmended, but cauticn about fire progress

Fighting is dangerous consolidation of fireisincipient
Noticeeble fire conolication, firefighting is dangerous

Very high consalidation, no fire ighting is recommended




