
increase in surface fuels. This pattern is com-

monly observed following thinning treatments 

as fuels are redistributed from the tree canopy to 

the ground surface. The follow-up prescribed 

fire in the fall of 2017 addressed the increase in 

surface fuels. 

 

Purpose of this report 

The purpose of this report is to present ecologi-

cal monitoring results for the prescribed fire spe-

cific to surface fuels. This report supplements 

the more detailed monitoring report provided in 

January of 2017 that broadly described results of 

the thinning treatment.   

 

What are surface fuels and why are they im-

portant? 

Surface fuels include things like branches, twigs 

and pine needles on the forest floor. Surface 

fuels affect flame lengths and fire intensity; 

when more surface fuels are present (i.e., heavy 

fuel loads), both flame lengths and fire intensity 

increase. Heavy fuel loads can also transmit fire 

from the ground surface to the tree canopy, es-

pecially if tree branches are low to the ground.  

Fire that occurs within the tree canopy—or 

“crown fire”—is more likely to result in high-

severity fire effects, post-fire erosion, and sedi-

Introduction and Background 

The Elkhorn Creek Forest Health Initiative 

(ECFHI) formed in 2015 with the goal of im-

proving forest health in the Cache la Poudre wa-

tershed of northern Colorado and protecting wa-

ter supplies from negative impacts associated 

with wildfire. Partners in the ECFHI include the 

Coalition for the Poudre River Watershed, the 

Nature Conservancy, the Larimer County Con-

servation Corps, and the Wildlands Restoration 

Volunteers. The group is focused on restoring 

forest structure and composition and reducing 

wildfire risk, with a focal project site at the Ben 

Delatour Boy Scout Ranch (BDSR) near Red 

Feather Lakes, CO (Figure 1). To date, work on 

the ground at the Scout Ranch has included both 

manual and mechanical thinning treatments, pile 

burning, and a broadcast prescribed fire.  

 

Ecological monitoring has accompanied all 

phases of the BDSR project to determine wheth-

er forest management goals are being achieved. 

The ECFHI developed a detailed monitoring re-

port of the manual thinning treatment in January 

2017. The report showed reductions in tree den-

sity, canopy cover, and potential for high-

severity wildfire consistent with treatment goals. 

As expected, the treatment also resulted in an 
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mentation in downslope waterways such as riv-

ers, streams, and reservoirs.     

 

Researchers involved in fire behavior modeling 

have long recognized the importance of surface 

fuels in crown fire initiation, or the movement of 

fire from the ground surface to the tree canopy. 

In one of the first publications about crown fire 

initiation, Van Wagner (1977)a explained: 

 

“An active crown fire should be most likely in 

forests that have (a) ground fuel that permits the 

development of a substantial surface fire, (b) a 

crown base moderately high aboveground, and 

(c) a fairly continuous crown layer of moderate 

to high bulk density and low to normal foliar 

moisture content.” (p. 27) 

 

The manual and mechanical thinning work in-

creased the average height of the crown base and 

created open spaces between crowns. A main 

goal of the 2017 prescribed fire was to reduce 

surface fuel loads to further reduce the chance of 

a crown fire. 

 

Effects of prescribed fire on surface fuels at 

the Ben Delatour Scout Ranch 

In collaboration with the Colorado Forest Resto-

ration Institute at Colorado State University, we 

measured surface fuel loads both before and af-

ter the prescribed fire within twelve monitoring 

plots distributed throughout the burn area. 

Figure 1. Treatment area at the Ben 

Delatour Boy Scout Ranch within 

the Cache la Poudre Watershed west 

of Fort Collins, CO. The treatment 

area is adjacent to Elkhorn Creek, an 

important tributary to the Cache la 

Poudre River (see map inset). The 

sawyer treatment area (outlined in 

red) set the stage for a prescribed fire 

(orange hatched areas), which also 

included a unit treated with support 

from the Peaks to People Water 

Fund. The prescribed fire was 154 

acres in size.    

a
Van Wagner, C.E. 1977. Conditions for the start and spread of crown fire. Canadian Journal of Forest Research 7: 23-34. 



The prescribed fire burned primarily as a surface 

fire, consuming grasses, shrubs, pine needles, 

and small branches and twigs (Figure 2). The 

fire significantly reduced surface fuel loads as 

intended, from 0.61 tons per acre before the fire 

to 0.38 tons per acre after the fire (Figure 3). 

Additionally, the fire scorched the lower branch-

es of the trees in the unit, which will raise the 

height of the crown base and further reduce the 

potential for crown fire.  

Combining the mechanical and manual treat-

ments with the prescribed fire extends the health 

and resiliency of the forest well beyond the im-

pacts from mechanical and manual treatments 

alone. As a result of these efforts, we expect this 

area of Elkhorn Creek to be resilient to wildfire 

for many years to come.  

 

  

 

Figure 3. Change in surface fuel loads from 

pre- to post-burn. Surface fuel loads were 

significantly reduced by the prescribed fire, 

from an average 0.61 tons per acre before 

the fire to 0.38 tons per acre after the fire (n 

= 12 plots; p = 0.029). 

Figure 2. Surface fire during the broadcast pre-

scribed fire at the Ben Delatour Boy Scout 

Ranch. The fire primarily consumed vegetation 

and fuels on the ground surface. By reducing 

surface fuel loads via broadcast prescribed fire, 

we reduce the chance of a higher-intensity wild-

fire that could occur in the future under more 

extreme weather conditions. High-intensity fire 

is more likely to transmit fire into the tree cano-

py, resulting in a crown fire with severe fire 

effects and negative impacts to downslope water 

resources. © Maelly Oropeza/LCCC  


