
Abiotic factors modify regeneration patterns 

Large high-severity burn patches are increasingly common in southwestern U.S. 

dry conifer forests. Seed-obligate conifers often fail to regenerate large burn 

patches because their seeds rarely travel the distances required to reach areas 

far from intact forest. Abiotic factors may also alter the distance seeds can travel 

to regenerate a patch, which may further alter post-fire regeneration patterns. 

To quantify the effect of abiotic factors on seed dispersal into high-severity 

patches, we measured the presence and density of ponderosa pine regeneration 

in burn patches across the Gila National Forest and evaluated the influence of 

wind and topography on dispersal distance.  

Measured regeneration occurred at high densities in patch areas located down-

wind, downslope, and near intact forest, reflecting favorable conditions for seed 

dispersal. Regeneration density decreased when conditions for dispersal became 

less favorable, as evident in areas positioned upwind or upslope of live trees. 

Patches located on north-facing aspects contained more regeneration than other 

areas by receiving less solar radiation, which resulted in cooler and wetter grow-

ing conditions. Accounting for abiotic factors improved the accuracy of regenera-

tion density estimates compared to a distance-only model. Changes in density 

estimates resulted in greater regeneration in 54% of patch locations, with an 

average of 525 more individuals ha-1 in these locations. Our results indicate that 

abiotic factors play an important role in the dispersal and establishment of seed-

obligate, wind-dispersed conifer species into high-severity burn scars. The influ-

ence of these factors on regeneration density can be used to help inform artificial 

regeneration strategies after high-severity fire. 

Management Implications 

Regeneration density was highest in high-

severity patches located on north-facing as-

pects downwind, downslope, and near intact 

forest.  

Incorporating abiotic factors increased the 

accuracy of regeneration density estimates 

compared to a model that only used distance 

to the nearest seed source.  

Abiotic factors can be accounted for using 

publicly-available topographic and wind data, 

which can inform planting strategies. 
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Change in estimated regeneration density after accounting for abiotic factors, grouped 

by wind position, slope position, and aspect. 




