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Martin E. Alexander, Miguel G. Cruz, and Nicole M. Vaillant

E xtreme fire behavior is defined 
by the National Wildfire 
Coordinating Group (from 

NWCG 2012) as:

“Extreme” implies a level of fire 
behavior characteristics that 
ordinarily precludes methods 
of direct control action. One or 
more of the following is usually 
involved: high rate of spread, 
prolific crowning and/or spot-
ting, presence of fire whirls, 
strong convection column. 
Predictability is difficult because 
such fires often exercise some 
degree of influence on their envi-
ronment and behave erratically, 
sometimes dangerously.

Prolific crowning is an element 
or characteristic of extreme fire 
behavior in conifer forests (figure 
1). Joint Fire Science Program 
(JFSP) Project 09-S-03-1, “Crown 
Fire Behavior Characteristics and 
Prediction in Conifer Forests: A 
State-of-Knowledge Synthesis” 
(Alexander 2011, Alexander and 
others 2010), represents an out-
growth of JFSP’s interest in pub-
lishing a synthesis on the subject 
of extreme fire behavior and, more 
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specifically, a critical review and 
analysis of the literature dealing 
with certain features of crown fires. 

An abundant body of scientific 
knowledge concerned with the 
behavior of crown fires has accu-
mulated over the past four decades 
or so. The aim of the project was to 
bring this work together in order to 
establish a solid foundation for our 
current understanding of crown 
fire behavior and to summarize it 
in a useful form for both fire man-
agers and fire researchers.

The project focused on the onset 
of crowning; type of crown fires; 
and associated spread rate, fireline 
intensity and flame size, spotting, 
and elliptical fire area and perim-
eter growth (figure 2). In conifer 
forests, these fire characteristics 
are integral to the prediction of 
fire propagation across the land-
scape and the understanding of 
other aspects of extreme wildland 
fire behavior (for example, type of 
convection column development 
and various types of fire-induced 
vortices). While the project dealt 
primarily with the conifer forests 

found in the United States and adja-
cent regions of Canada, relevant 
information from other parts of the 
world was sought out for its rel-
evancy (Alexander and others 2012).

This special issue of Fire 
Management Today (FMT) con-
tains eight articles highlighting 
the salient points gleaned from the 
resulting synthesis and supporting 
research articles—themselves a col-
laboration between JFSP Projects 
09-2-01-11 and 11-1-4-16: “Extreme 
Fire Behavior State of-the-Science 
Synthesis” (Alexander 2012, Werth 
and others 2011, 2014) and “The 
Influence of Fuel Moisture and 
Flammable Monoterpenes on the 
Combustibility of Conifer Fuels” 
(Jenkins and others 2012, Page and 
others in review)—augmented by 
three book chapters that comprise 
“Part Four—The Science and Art of 
Wildland Fire Behaviour Prediction” 
in Scott and others (2014). Some 
historical vignettes discovered dur-
ing the literature search associated 
with the project have been incorpo-
rated within some of the papers of 
this special issue of FMT.

Figure 1.—One of the earliest line drawings of a running crown fire (from Davis 1959).
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Figure 2.—Flow chart illustrating the linkages involved in the basic features of surface 
and crown fire behavior characteristics and the fire environment in conifer forests.

If You Want More Information on the Crown 
Fire Behavior Synthesis Project:
Select “Project Search” on the JFSP Web site  
(<http://www.firescience.gov/>) “Project Search” or visit  
<http://www.fs.fed.us/wwetac/projects/alexander.html>.
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The USDA Forest Service’s Fire and Aviation 
Management Staff has adopted a logo 
reflecting three central principles of wildland 
fire management:

•	 Innovation: We will respect and value 
thinking minds, voices, and thoughts of 
those that challenge the status quo while 
focusing on the greater good.

•	 Execution: We will do what we say we 
will do. Achieving program objectives, 
improving diversity, and accomplishing 
targets are essential to our credibility.

•	 Discipline: What we do, we will do well. 
Fiscal, managerial, and operational 
discipline are at the core of our ability to 
fulfill our mission.

Crowning associated with the major 
run of the Cottonville Fire in central 
Wisconsin at 5:11 p.m. CDT on May 
5, 2005, in a red pine plantation. 
Photo taken by Mike Lehman, 
Wisconsin Department of Natural 
Resources.


