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Fire-maintained forests had fewer trees, but
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The reintroduction of frequent, low-severity

Chronologies of annual growth and water stress from trees in fire-maintained (red)
and fire-excluded forests (blue). * represents p < 0.05 and ** represents p < 0.001.

wildfire creates stand conditions with in-
creased water availability for trees during
drought.

Frequent ﬁres reduce tree water stress
Publication:

Willson, KG, MD Hurteau. 2025. Trees in fire-
maintained forests have similar growth re-

sponses to drought, but greater stomatal con-
has intensified the effects of drought on trees by increasing competition for wa- ductance than trees in fire-excluded forests.

Hotter droughts have caused tree mortality to increase across the southwestern

US in recent decades. High forest density in fire-excluded, ponderosa pine forests

ter. Restoring frequent-fire to these forests reduces stand density and competi- Global Change Biology, 31:70284.
tion for water, which can increase water availability and improve tree response

to drought. As forests have become more flammable and prone to drought Funded by: USDI Join Fire Science program
grant ID: 21-1-01-31 and the Agriculture and

Food Research Initiative - Education and

effects, determining how frequent fires affect tree response to drought is neces-

sary to forecast forest function and response to future disturbances. To assess
Workforce Development program grant no.

2022-67011-36462 from the USDA National
Institute of Food and Agriculture.

tree response to drought following frequent-fire, we compared tree growth and
water stress over a period with two multi-year droughts (1996-2018) in fire-
maintained forests of the Gila Wilderness, where fires have been allowed to burn

since 1975, and nearby fire-excluded forests.

Fire-maintained forests contained fewer trees than fire-excluded forests, which US D[ &
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reduced water stress. Interestingly, lower water stress rarely coincided with _/

greater growth among fire-maintained trees. Instead, trees had similar growth

patterns during and after each drought, signaling similar growth responses to )

extended periods of aridity. Similar growth patterns also indicated that trees had N I FA
density-independent responses to drought, contradicting typical tree growth

responses to density reductions in dry conifer forests. Our results demonstrate

that frequent fire does not affect tree growth during drought, but reduces stand

density, which increases water availability for surviving trees. Therefore, the rein- Matthew Hurteau: mhurteau@unm.edu
troduction of frequent, low-severity fire regimes has the potential to moderate Kevin Willson: kgwillson@unm.edu

some effects of hotter droughts on forests as climate change intensifies.
www.hurteaulab.org






