Kristen Shive

Assistant Professor of Cooperative Extension,

Berkeley e R UC UNIVERSITY OF CALIFORNIA

UNIVERSITY OF CALIFORNIA .
Agriculture and Natural Resources

A DEPARTMENT of ENVIRONMENTAL E : .
&g SCIENCE, POLICY, AND MANAGEMENT UC Cooperative Extension



i
2
g
g

4,500,000
4,000,000
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
500,000
0




2
g
g

4,500,000
4,000,000
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
500,000 |




Wildfire trends in California
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From CalFire Resource Assessment Program and Stephens et al. 2007



What’s changed?

 More people and infrastructure
In wildland areas

Changing climate

Legacy of past land use

Fire severity










Forests of California

Each forest type has unique
historical relationship to fire

Described by their fire regin

ne
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Historic fire regimes

Severity

Fire regime

Seasonality

Spatial
Complexity



How do we know what we know?




How do we know what we know?

“‘But the open character of the yellow-pine type of
forest anywhere in the region examined is due to
frequently repeated forest fires more than to any

other cause.”
= [jeberg (1900)

“In the virgin timber fires do comparatively little
damage and are easily controlled. It is seldom that
the flames reach up into the foliage, even in stands of
fir, but usually run along through the litter as a
ground fire, often burning deep into the humus and
smouldering for days”

= Sterling (1904)
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How do we know what we know?




How do we know what we know?

Sapwood

Growth Rings

Heartwood

The Pith

Medullary Rays




How do we know what we know? | i




Historic fire regimes

Severity

Fire regime

Seasonality

Spatial
Complexity



Historic fire regimes

Severity

Fire regime

Frequency



Fire severity

» Severity classes
* Low: <25% mortality

* Moderate: 25-90%
mortality

* High: >90% mortality




Controls on fire severity
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Mixed conifer forests

Mixed conifer forests:
Historic fire regime

Antelope Lake Group

.........................................................

..........................

Composite
>10% Scarred
T

I l] L) llllll]lll]‘l'l[l

I[llllllll]llll]lllll m I LI I LILL /ll

|
1600 1700 1800 190 2000

Moody et al. 2006




AR SN,
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How did this shape our mixed conifer forests?




ow did this shape our mixed conifer forests?




Predominantly high severity fire regime:
coastal chaparral
A N




Historic fire regime

* Infrequent fire
« ~30-100 years
« Lack of lightning ignitions

« Accumulating dense vegetation
 High severity crown fire

« Seed bank that relies on
high severity




Historic fire regime

 Now they are getting too
frequent fire

* Fueled by nonnative grass
INnvasions, increased
Ignitions

* Limits seed production for
future recolonization







What’s changed?




Euro-Americans came to “save” the forest
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Suppressing indigenous burning




And then came this guy...

ThisShameful waste
WEAKENS AMERICA |

Kemember—Only you can

PREVENT THE MADNESS!




Our forests have changed from this:

- .; 4

"1 - e -
B 4‘ ’ *

- "'. ) N - R
- ‘
»
. - a '
s e
q -
: .




oy :

ur forests have changed from this:
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To this:




What does this lack of fire mean for forest health?

° Decrease_d resilience to
drought, insects and
disease

« Competition stresses the
trees

* Shift to less fire tolerant
species

» Loss of biodiversity in
the understory

* Loss of habitat diversity
across the landscape




What’s changed?




Climate change

(a) western US forest wildfires and spring—summer temperature
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Interacting stressors

(a) western US forest wildfires and spring—summer temperature
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Interacting stressors

Stressor intensity
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Increases in high severity fire







How can we improve forest health and reduce fire
severity?
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Fuels reduction via fire and fire “surrogates”




Fuels reduction via fire and fire “surrogates”




Allowing lightning ignitions to burn — at the right time

X

m Still heavily managed

- Need to consider likely
effects based on weather
and location

m GCenerally in remote areas

m Cheapest way to treat a
landscape

m Fires can be managed for
multiple objectives




Illilouette Basin in Yosemite National Park
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Stewarding forests for the future

Illilouette Basin in Yosemite National Park
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Fuels reduction treatments work!

iy _pfiescrib.ed
" fire

- Thinning Only No Treatment

© Steve Rondeau,'KIamath Tribe, photo from
https://www.nature.org/en-us/about-us/where-we-work/united-states/california/stories-in-california/californias-wildfire-futu




Modern wildfires

But active fuels management is hard...

100,000 -

75,000 -

90,000 -

Acres

25,000 ~

B Mechanical treatment
B Fire-related treatment



Severity

Treatment

Moder

But ¢

C L
Ofs
- 0 0 =
— r
“SOe
m O QO
=0 A
GCQIt
. 0 C
LN )
c c
o O
> E£E
s 39
S M) £ U= =
EaEFD
g2 2o
22880
2856892
a2 T 2 IL
o o o
(] (@] (=]
=] =] S
o o ()
() o ()
© <t (V]

s8I0y




How can we increase the pace and scale of treatments,
and allow for more good fire?

* |Increase staffing
* |Increase funding

Adjusting regulation to
account for natural
processes and cultural
burning

Figure 3: Forest Service FY 1995 Appropriations by Fund
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Clark et al. Fire Ecology (2024) 20:74
https://doi.org/10.1186/542408-024-00301-y
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Realignment of federal environmental

policies to recognize fire’s role

Sara A. Clark""®, Jenna N. Archer’, Scott L. Stephensz, Brandon M. Collins?? and Don L. Hankins®

.
Fire Ecology

Abstract

Background Enactment of the Clean Air Act (CAA), Endangered Species Act (ESA), and National Environmental
Policy Act (NEPA), three of the primary federal environmental laws, all coincided with the height of fire suppression
and exclusion in the United States. These laws fail to acknowledge or account for the importance of fire in many
fire-adapted and fire-dependent ecosystems, particularly in the Amerlcan west, or the imperative for fire restoratlon
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Change the narrative




Change the narrative




Change the narrative




Change the narrative




Double down on critical resources and get ready for big
Ch an g e S Treatment Severity

Low severity
_ - Moderate severity
HARERE B High severity
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Double down on critical resources and get ready for big
changes

Management approaches for ecosystem transformation

Managers actively steward
change towards alternative
ecosystem structure and
function (services)

Managers yield to ongoing
transformations (i.e., by taking no
action), accepting ecosystem

structure and function (services)
at emerge from the
tragsformation,

Managers maintain current or restore
historical ecosystem structure and
function (services)
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