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Annual area burned has increased
significantly since 1984 (564% forest)
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The “wildfire crisis” is a social, technological, and ecological problem
Mitigating loss requires understanding forest-fire drivers and responses
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sensu lglesias, V., et al. 2022. Environmental Research Letters.
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The “wildfire crisis” is a social, technological, and ecological problem
Mitigating loss requires understanding forest-fire drivers and responses
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Resilience and regime shift bracket possible responses to disturbance
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Resilience and transformation bracket possible responses to disturbance

Contents lists available at ScienceDirect

\mﬁ\\e\\ce

Forest Ecology and Management |

Change in composition? Sl
77 yes Reassemhly L-']_S]_f\'] ER journal homepage: www.elsevier.com/locate/foreco - e

o i »

[{ e "? A short-interval reburn catalyzes departures from historical structure and /%5
in
e

composition in a mesic mixed-conifer forest
. ‘AF =P AA {e

Tyler J. Hoecker ", Monica G. Turner*

Rep,a(eme"t * Department of Integraive Biology, University of Wisconsin-Madison, Madison, WI 53706, United States

Department of Forest Management, College of Forestry and Conservation, University of Montana, Missoula, MT 59812, United States

Young (15 yrs)

[] <1 (Unbumed)

g || 1-288 (Low severity)
|[7] 289-675 (Moderate severity)
[l >676 (High severity)

Number of plots

Seidl and Turner. 2022.

Prefire Postfire Prefire Postfire




Disturbances that exceed HRV in multiple dimensions catalyze transformation
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Where are post-resilience landscapes headed? Are we OK with that?
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Managing post-fire,

climate-induced vegetation

transitions in the Northwest The Deep Dive identified an actionable

A synthesis of existing science agenda to address critical needs:

knowledge and research needs ~
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» Model plausible ecological futures

» Anticipate where and when post-fire transitions
are expected to occur

» Develop predictions of future fire properties and
novel processes

» Assess adaptive capacity of existing ecosystems
to future conditions

2020 Deep Dive N /
Summary Report

Krosby, et al. 2020.



Managing post-fire, How can we address these needs at

climate-induced vegetation management-relevant scales and across broad
transitions in the Northwest extents?
A synthesis of existing e
knowledge and research needs - - Greennouse gas TSS N
People Atmospheric
carbon
! | Forest harvest, invasi E / A A
, :S;;i?es,arves invasive nergy/ Carbon fluxl h ‘
| Luncc.. 7 ! |
I ¢ 7 :
| 1 /7 / I
\ VA
! \ / I
\ \ #hotosynthesis |
Vo |
\\ * Combustion !

2020 Deep Dive

Summary Report

CLIMATE
T

N7z ~ o Ignitions, suppression -
IMPACTS ~ ~ - -

e mm = ™

Krosby et al. 2020. Recreated from Bowman et al. 2014



How can we address these needs at
management-relevant scales and across broad
extents?
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How can we address these needs at
management-relevant scales and across broad
extents?

Vegetation
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Conifer forests in geographic space
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Fire & vegetation information
from thousands of points
within dozens of fires that
share climate

Conifer forests in a climate space
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Patterns of fire frequency and
burn severity are complex
across gradients in c
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Patterns of fire frequency and
burn severity are complex
across gradients in climate and
productivity

We measured multivariate
dissimilarity between
contemporary fire regimes and
those supported by future climates
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Information about the distribution of _ Fire-resistance trait index
fire-relevant traits provides key context

subalpine fir, e L ,.
Engelmann g 148 - T 5, 1o 150 300 km
spruce | B —

Stevens et al. 2020. Global Ecology and Biogeography.
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Fire-resistant forests, where
exposure is low, could adapt to
future regimes and persist

Exposure is high and adaptive
capacity is low (vulnerability is
high) in warm-dry ‘trailing edge’
forests and cool-wet subalpine
forests

communications earth & environment

Widespread exposure to altered fire regimes under 2°C
warming is projected to transform conifer forests of the
Western United States

Tyler J. Hoecker E, Sean A. Parks, Meade Krosby & Solomon Z. Dobrowski

Communications Earth & Environment 4, Article number: 295 (2023) | Cite this article

Fire resistance

Exposure



Low exposure to fire- High exposure to fire-
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supported by mature
tree survival, is 2031-2050 RCP 4.5
possible under low ]
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Reduced fire severity offers near-term buffer to climate-driven
declines in conifer resilience across the western United States
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Intentional fire use is central to stewarding
fire-prone landscapes into the future
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A social-ecological fire-use decision space

Russell, Aaron, N. Fontana, T. Hoecker, A. Anderson, R. Majumder, J. Stephens,
A. Young, et al. In review. Improved understandings of intentional fire use can
help address our national fire crisis and support adaptation to climate change.



How can information about likely future conditions inform
risk analysis and pre-fire planning?

» Pre-fire planning supports beneficial fire use by identifying
response scenarios before incidents unfold

« Strategic prioritization of fuel treatments and Rx fire

« Assessments should be scenario-based and future-proof;
account for restoration and adaptation value and avoided loss

Landscape Investments
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