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Characteristics of stand-replacing patches 
 
Collins, Brandon M. and Stephens, Scott L. (2010). 
Stand-replacing patches within a ‘mixed severity’ 
fire regime: quantitative characterization using 
recent fires in a long-established natural fire area. 
Landscape Ecology 25: 927-939. 
 

High severity (stand-replacing) patches are 
components of all forest fire regimes.  The 
question that remains is how large and abundant 
these patches can be before being considered 
outside of the range of natural variation for a 
given forest type.  Collins and Stephens found that 
stand-replacing patches were highly variable in a 
high elevation mixed conifer landscape in the 
Sierra Nevada.  Stand replacing patches made up 
15% of the two fires and were largely driven by 
variation in vegetation type and fuels, and 
secondarily by topography and disturbance 
history. 
 
Collins and Stephens studied stand-replacing 
patches that resulted after the Hoover and 
Meadow fires in Illilouette Creek basin in 
Yosemite National Park and the mechanisms that 
contributed to their creation.  The park has been 
managing natural ignitions for several decades 
and can provide insight into the natural range of 
variation in other Sierra Nevada landscapes.  
Collins and Stephens first identified contiguous 
areas of high fire severity, then they assessed the 
influence of a suite of variables on patch size, 
including topography, pre-fire vegetation type, 
fire weather, fire history, and adjacent vegetation. 

 
Stand replacing patches in the Hoover and 
Meadow fires, Illilouette Creek basin, Yosemite 
National Park. 

Management Implications 
 

 Stand-replacing patch size was highly 
variable in a high elevation mixed conifer 
forest in the Sierra Nevada with a range of 
variation dominated by many small patches 
< 10 acres (4 ha) and few large patches 
>148 acres (60 ha). 

 Prescribed fire or managed wildfire should 
aim to create small infrequent stand 
replacing patches across the landscape. 

 Silvicultural techniques may be utilized to 
alter fuel regimes so that the reintroduction 
of fire results in small stand replacing 
patches. 

 

http://link.springer.com/article/10.1007/s10021-012-9573-8/fulltext.html
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They looked at relationships of all variables using 
a regression tree analysis.  
 
In the Illilouette fires, 72 stand-replacing patches 
were identified ranging from 1 to 230 acres (0.54 
to 93 hectares) in size, with a median of 5.4 acres 
(2.2 hectares).  Small patches (<4 ha) made up 
60% of the total patches.  These smaller patches 
were mostly dominated by shrubs and pines, 
while patches dominated by white fir were much 
larger.  This difference in patch sizes can be 
attributed to variability in forest structure, with 
fire in shade-tolerant fir having a greater 
tendency to transition from surface fire to crown 
fire due to vertical and horizontal continuity of 
fuels.  
 
 

 
Stand-replacing patch size by dominant vegetation 

types in the 2001 Hoover and the 2004 Meadow fires 
in Illilouette Creek Basin, Yosemite National Park, 

California, USA. Open circles represent mean 
vegetation patch sizes, demonstrating that for most 

types stand-replacing patch size was much lower than 
the underlying vegetation patch.  

 
Although vegetation type was the primary driver 
of the size of stand-replacing patches, topography 
and prevailing fire weather were also variables 
that influenced patch size.  Large patches were 
found primarily on mid and flat slopes especially  
when weather conditions were extreme (higher 
burn indices).  In addition, larger stand replacing 
patches tended to occur in areas that hadn’t 
burned in the recent past (between 17 and 30 
years).  Conversely, small stand replacing patches 
were found on lower and upper slopes and in 
areas that had burned more recently. 

 
Complexity in individual fires is driven by 
heterogeneity in fuels (vegetation type and 
structure as well as time since last fire), 
topography, and prevailing fire weather.  
Understanding the mechanisms driving this 
complexity is difficult in landscapes where fire 
has been actively suppressed for the past 100 
years, leaving altered fire/fuel regimes.  
Considerable knowledge can be gained from 
studying those rare reference landscapes that 
continue to experience a frequent fire regime.  
Such knowledge can be used to inform 
management strategies.   
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