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Jaks wide
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Fire and Fuels Feedbacks in Oak Woodland
Ecosystems

e Fuelbed properties and enhanced flammability
 Fine fuel — the value of grass
e Leaf litter flammability in CA oaks

e Restoration thresholds
* Fire vs Mechanical

 Tree mortality in low/high severity scenarios y



Conlfer Encroachment Alters Fuelbed Propertles




Fuelbed properties and conifer encroachment

*Fuelbed Properties: woodland fuels are flammable

*Fuels: load, size class, arrangement, depth, connectivity
Moisture content: live and dead
*Bulk Density

*Flammability or Pyrogenicity
*Fire Regime A
Burn Window
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Changes in microclimate and fuel moisture
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Characteristics of leaf litter
flammability in the California oaks

Eamon Engberand J. Morgan Varner

Wildland Fire Laboratory, Department of Forestry & Wildland Resources

Humboldt State University, 1 Trpst Street, Arcata, CA 95521

Patterns of flammability of the California oaks

the role of leaf traits
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e Why flammability?
— Evolved trait (Mutch, 1970; Fonda, 2001; Schwilk, 2003)

— Fire regime/fire life history strategy (Fonda et al., 1998; Fonda, 2001)
— Ecological position within fire prone landscapes (Kane et al., 2008)

e \WWhy California oaks?

— Quercus diversity (20 + species)
— Variety of leaf morphologies

— Lots of fire
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Methods

«Standard burning protocol (Fonda, 2001)
15 g leaves dried at 40° C for 24 hrs

35 X 35 cm grid of 8 xylene-soaked cotton strings
*Fuelbed depth: 4 points 7 cm from corners
119 burn trials (7 reps per species)



Methods

e 15 Leaf Characteristics
— Curled length, height, width
— Flat length, width
— Leaf thickness: edge, middle
— Sinus depth
— Surface area
— Volume
— Surface area:volume
— Perimeter
— Perimeter:area
— Weight
— Weight:volume




Methods

e Flammability metrics

— Flame height (cm) Intensity
— Flame time (sec) Sustainability
— Smolder time (sec) Sustainability

— Percent consumption (%)  Consumability
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Q. vaccinifolia

Low . )
flammability Q. john-tuckeri
Q. durata

Q. dumosa

Q. palmeri

Intermediate .
flammability Q. engelmannii

Q. douglasii

Q. wislizeni -
Q. tomentella a
Q. chrysolepis -.

Q. agrifolia

Q. sadleriana —.
High ————— Q lobata N
flammability 3
Q. kelloggii

Q. garryana

N. densiflorus

Q. garryana breweri

C. chrysophylla >
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Restoration Feasibility
Thresholds
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Maintenance with Rx Fire




Maintenance with Rx Fire

Eastside Rx Burn October 2013



Maintenance with Rx Fire
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Eastside Rx Burn October 201
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Maintenance with Rx Fire
» Whiskeytown NRA black oak

Black oak mortality 2 years post-burn < 8” DBH
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Mechanical alternative in heavily
encroached stands




Restoration Feasibility

Thresholds
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Findings from Lassen Cocking o

Compositional Change with Fire Severity: 10 years

Low severity = High severity =
maintained fir e 9 increased oak
dominance dominance
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Fire important in savannas globally

Tree cover (%)
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A Mayer et al. 2011
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*Positive feedbacks: veg. > fuels > fire regime



Non-Native Spp vs. Functional
Communities

OI 0.35 0.17 1.14 Km Site Category A
l l - Encroached {
N B Removal Only
Removal and Rx Fire
Never Encroached with Rx Fire
Childs Hill RX
gl B Redwood National Park Boundary
Childs iil[ REM
Copper RX
Redwood Copper REM"" B
N"’;‘;Tl 5 - 4-School Hous&l
’ v REMRX
pper Copper
Study "U REMRX
ocation
Wooden
GateRi West Coyote RX
Solirces. Esri, USGS, NOAA ﬂ Below (
Wooden Gate
Wooden
REMRX\‘ l‘/eate Bl
OREGON IDAHO
Upper_Lyons Mid Basin ENC
ml,’tEilgxkg_ = 3 Coyote Greek RX
* . :*“'I . a'.» Lower Lyons Y |
pedae) REMRX Wooden Ga = —
7 Lower Lyons ~ f“dd' REM Coyote Creek REMRX
2 REM - Below Wooden ;
FORM Gmadd. EN * ———
Lower #
Lyons ENC Coyote Sheep
{0 Lower Lyons 1 | Shed REM
REM I EOp)naN o 2013 SRIMN AVITEG sDE Lo me

Amy Livingston 2014 MS Thesis



)
-
2
wn
-
<
—_
=
z

45
Number of Plots

Figure 3. Native species richness in Bald Hills woodland sites combined by treatment
category. ENC = encroached woodlands: REM = woodlands with conifer
removal only: REMRX = woodlands with conifer removal and prescribed fire:
RX = mtact burned woodlands.
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Figure 4. Species richness in Bald Hills woodland sites combined by treatment category.
ENC = encroached woodlands: REM = woodlands with conifer removal only:

REMRX = woodlands with conifer removal and prescribed fire: RX = intact
burned woodlands.
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