
FUEL TYPES AND FOREST FIRE BEHAVIOR 

IN NEW BRUNSWICK 

J. D. WALKER 

GREAT LAKES FOREST RESEARCH CENTRE 

SAULT STE. MARIE, ONTARIO 

INFORMATION REPORT O-X-l54 

CANADIAN FORESTRY SERVICE 

DEPARTMENT OF THE ENVIRONMENT 

OCTOBER 1971 

Copies of this report may be obtained 

from 

The Director, 

Great Lakes Forest Research Centre, 

Box 4901 Sault, 8b&, Marie, Ontario. 





ABSTRACT 

Fire data from N*iw Brunswick were analyzed in relation to Ehe 

fuel types in which the fires occurred. The study showed that some 

complex relationships do exist among forest fuel types and fire behavior 

with respect to final acreage and difficulty of control. 
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INTRODUCTION 

Fire Researchers and Fire Control Officers have long recognized 
the importance of forest fuel types to fire behavior. Although a great 
number of reports on wildfires exist across the country, no major analyses 
of the relationship of forest fuels to behavior of fire have been made 
This is undoubtedly because the vast quantity of information available 
does not easily lend itself to such analysis. 

The purpose of this minor study was Co analyze some New Brunswick 
fire data in relation to the fuel types in which the fires occurred. The 
study was conducted in 1967 while the author was attending the UniversitJ 
of New Brunswick on educational leave from the Great Lakes Forest " 
Research Centre, Sault Ste. Marie, Ontario. 

METHODS, RESULTS AND DISCUSSION 

The data studied were taken from the files of the New Brunswick 
Department of Natural Resources and include the years 1961-66 The 
information recorded was attack interval, detection interval, size at 

T^T J"5r"1 flnal i d d ^ " 
the rt^T I ,reP°rtS "hiCh "ere fullv "dieted and for which 
the total acreage burned was less than 50 acres were used because if 

re suit!i Sdn off ?rr" n°\railable' '>esslnS" ««" lead to unreliable results and for fires over 50 acres, accurate descriptions of fuel types 
could not be recorded. Only those classed as forest fires were considered 

wifh M, InKthlS ^Udy- 2U f°reSt fir6S f°r which available data complied with the above criteria were analyzed. Seven fuel types were recognized 
and identified ' and identified. 

Type 1 Old burns, ferns, debris other than slash. 

Type 2 Conifer slash, piled or scattered. 

Type 3 Conifer regeneration, understory or plantation, and 
associated vegetation. 

Type 4 Mature conifer and mixedwood. 

Type 5 Hardwood litter and associated vegetation. 



Type 6 Nonforested (barren), moss, rocky areas. 

Type 7 Mixed regeneration and associated vegetation. 

Occurrence of the fires as related to Danger Index class and fuel type 

is given in Table 2. Danger Index refers to the 0 to 16 scale then used 

in New Brunswick (Anon. 1957) and arranged into classes as follows: Low, 

0-4; Moderate, 5-8; High, 9-12; and Extreme, 13-16. 

Table 1 Summary of forest fires in New Brunswick {includes grass and 

railway fires)13 

Grass and railway fires could not be separated from statistics shown in 

the table. 

Table 2 Distribution of fires by index and fuel type 



The greatest number of fires analyzed occurred in fuel type 2 
the slash fuel type (Table 2). Table 2 gives a representative picture 
of forest fires by fuels and Danger Index in New Brunswick between 1961-
66, but does not indicate the distribution of the number of days occurring 
m each Danger Class throughout the season. It also shows that not 
enough fires were analyzed to permit any valid statistical conclusions. 

For each fuel type and danger class, an initial spread rate in 
terms of perimeter increase was calculated. To calculate fire perimeter 
the shape of the fire must be known (or assumed). Van Wagner (1969) and' 
Pirsko (1961), as well as others, have suggested that fires are usually 
elliptical. In these calculations the shape of the fire was assumed to 
be an ellipse whose length is twice its width. Van Wagner (1969) pointed 
out that rate of perimeter increase with time is constant when considering 
an elliptical shape. Knowing elapsed time to attack and area at attack, 
it was possible to obtain a perimeter increase value (in chains per hour) 
for the free-burning time of the fire's growth from a straight line 
alignment chart presented by Pirsko (1961). 

An approximate expression for perimeter of an ellipse is 

2 2 
P = 2ir5 + b "here a and b are the long and short semiaxes. Using 

this equation and knowing the area of an ellipse to be A = rrab and 
b == a/2 in this instance, I calculated approximate perimeters (in chains) 
for each fire from the simplified expression P = 12.53 (/a) where A is 
fire size, in acres. 

By using an expression of total perimeter and the total time in 
hours required to control the fire, an expression of difficulty of control 
in terms of hours per chain of held perimeter can bo calculated. 

Tables 3 to 5 give the results of the analysis and Figures 1 and 
2 show, by means of horizontal histograms, the summaries of average final 
size and average difficulty of control for all fires in all fuel types 
and index classes. As might be expected, average final size increases 
with increasing danger index when all fuel types are combined (Fig. la). 

Figure 2 demonstrates an apparent anomaly because although type 6 
(barren areas) had the largest average final size for all indexes 
combined (Fig. lb), relatively less time was required for control per 
chain of perimeter in this fuel type. Type 4 (mature conifer and mixed-
wood) required the greatest control time per chain of perimeter under all 
conditions. (Time in this case refers to actual hours, not man-hours). 
Figure 2a shows that difficulty of control does not necessarily increase 
with increased burning index; in fact, it sometimes decreases. This 
could, however, be explained by a stepped-up attack effort being in effect 
on higher index days and also by the fact that, say, five men can control 
6 acres almost as easily as 2 acres in many cases. In other words, if 



Table 3 Average final size for all fires in all fuel types and Index 
classes in acres 

Index 

Fuel type 

Low 

Moderate 

High 

Extreme 

6.7 

Table 4 Average initial perimeter increase for all fires in all fuel 
types and index classes (chains/hour) 

Table 5 Average difficulty of control for all fires in all fuel types 
and index classes (hours/chain of perimeter held) 
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Figure 1. Average final size for all fires in all fuel types and 
index classes. 

O 0,1 0.2 0.3 0.4 0.5 

HR/CHAIN OF PERIMETER HELD 

ALL INDEX CLASSES 

COMBINED 

0 0.1 O 2 0.3 O.4 0.5 0.6 

HR/CHAIN OF PERIMETER HELD 

Figure 2. Average difficulty of control for all fires in all fuel types 
and index classes. 



there is a minimum-sized suppression force sent to most fires regardless 

of initial size, then the analysis suggests an increase in efficiency 

and/or size of suppression crews with increasing Danger Index. 

CONCLUSIONS 

This limited study shows that some complex relationships exist 

among forest fuel types and fire behavior with respect to final acreage 

and difficulty of control. More detailed and comprehensive studies of 

this nature might be worthwhile. Unfortunately the data on most provin 

cial fire report forms do not presently lend themselves to such analysis -

Periiaps actual visits to the site of a few well-documented wildfires 

will provide data more amenable to the assessment of fuels and fire 

behavior than will any analysis of a vast number of forest fire reports. 
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