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6@% Southern California Oak Woodland Habitats

i@@? Climate Change Vulnerability Assessment Summary

An Important Note About this Document: This document represents an initial evaluation of vulnerability
for oak woodland habitats based on expert input and existing information. Specifically, the information
presented below comprises habitat expert vulnerability assessment survey results and comments, peer-
review comments and revisions, and relevant references from the literature. The aim of this document is
to expand understanding of habitat vulnerability to changing climate conditions, and to provide a
foundation for developing appropriate adaptation responses.

Habitat Description

Southern California contains primarily coastal oak
woodlands and montane hardwoods, with coast live oak
dominating the former,* and black oak and canyon live
oak dominating the latter. Many other species can co-
occur with these dominants, and many oak species
_occur as sub-dominants in other habitat types.® Northern
£ parts of the study area also contain blue oak and valley
oak woodlands, which reach the southern end of their
distribution in this region. As dominant canopy species, oaks create favorable
microclimates for diverse understory vegetation and provide critical wildlife habitat.”**

3,4,7,8

Habitat Vulnerability - - E-
Low —————— High _

The relative vulnerability of oak woodland habitats in southern California was evaluated to be
low-moderate by habitat experts due to low-moderate sensitivity to climate and non-climate
stressors, low-moderate exposure to projected future climate changes, and moderate adaptive
capacity. Shifts in precipitation and soil moisture are likely to affect oak woodland distribution,
composition, growth, and recruitment, and impacts may be compounded by shifts in
temperature and drought frequency and intensity. Although adapted to wildfire, shifts in
wildfire frequency and intensity may affect oak recruitment and survival. Invasive plant species
compete with oak seedlings for soil moisture, while invasive insects (e.g., gold-spotted oak
borer, polyphagous shot hole borer) are contributing to high oak mortality within the study
region, and may expand with climate change. Land-use conversion has altered the extent and
continuity of oak woodland habitat, and continues to threaten this system by facilitating
invasive species introductions, increasing wildfire ignition risk, and eliminating potential refugia.
Oak woodland habitat has been altered and fragmented as a result of agriculture and
development, and habitat structure is being affected by exotic annual grass invasions. Oaks are
long-lived species with variable recruitment and limited migration potential, making it difficult
for these species to keep pace with projected climate changes. Canopy diversity is fairly low,
and as keystone species, loss of oak canopy species would eliminate or cause severe changes in
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oak woodland habitat. Oak woodland habitats provide a variety of ecosystem services including
biodiversity, recreation, and carbon sequestration.

(O

Moderate Confidence

Sensitivity

Low —— > High

Oak woodland habitats are sensitive to several climate drivers, including precipitation, soil
moisture, air temperature, and drought. These drivers largely influence oak distribution at
landscape and local scales, vegetation composition,**** recruitment,*>*® and survival.'”*® Young
oaks have a narrower climatic envelope than adults; they are more sensitive to warmer
temperatures,13 moisture stress®®, and fire than mature trees.'®*° Wildfire resets oak
succession,>?>*? while insects and disease can cause significant oak mortality.”%

Habitat sensitivity factors and impacts*

CLIMATIC DRIVERS Low-Moderate Sensitivity -:l:lj High Confidence D:.

Precipitation | Moisture availability (influenced by rainfall, competition, soil texture, and

& soil evaporative stresszs'zg) drives oak survival, reproduction, recruitment, and

moisture habitat distribution. Precipitation and soil moisture shifts may result in:

* Distribution shifts and/or shifts in dominant oak canopy species*?

* Increased oak mortality and habitat contraction with drier conditions

* Continued variability in acorn production;® ***® production thought to be
positively correlated with precipitation 1-2 years prior to acorn crop®®

* Altered acorn germination; germination and seedling emergence decline in
dry years,'®*?°3% glthough shade from nurse plants and oak canopies can
create favorable microsites®”>*

» Altered disease vulnerability*?

17,18

Air Air temperatures affect oak woodland distribution and recruitment. Increased

temperature | air temperature may cause:

* Continued variability in acorn production;
thought to favor pollination and fertilization*®

* Reduced acorn germination and seedling survival

* Increased vulnerability to insects®

8118 \yarmer April temperatures

Drought Oaks are resilient to and accommodate seasonal short-term drought,”*®* but
sensitivity to prolonged drought varies by species and age class.”**?*%
Increased drought may cause:

* Increased oak mortality and dieback

DISTURBANCE REGIMES  Low-Moderate Sensitivity JBC] | | ] Low Confidence [CJ_1H

Wildfire Wildfire influences oak woodland species composition, form, and density.®
Many oak species are resilient to periodic burning®! due to thick bark and the
ability to re-sprout post-fire,?° but fire sensitivity and post-fire recovery varies

" Factors presented are those ranked highest by habitat experts. A full list of evaluated factors can be found in the
Oak Woodlands Climate Change Vulnerability Assessment Synthesis.
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8,18,20 18,20,22,36

by species, tree age and size, and fire seasonality. Shifts in fire
regimes may cause:

» Reduced sapling recruitment®’and tree mast
* Increased mature oak damage and mortality
» Reduction of favorable germination sites via topsoil** and leaf litter loss*®

* Potential conversion to more fire-tolerant vegetation®

9,18,36,38

Insects

The introduced gold-spotted oak borer has caused significant mortality of coast
live oak, canyon live oak, and black oak in southern California. Interior live oaks
and Englemann oaks may also be vulnerable.”*? This pest may expand
northward, as much of the state is projected to be climatically suitable in the
future.? Coast live oaks, canyon live oaks, and valley oak may also be
vulnerable to Fusarium dieback, which is associated with the polyphagous shot
hole borer and its affiliated fungus.®

Disease

Vulnerability to sudden oak death may change with shifting precipitation
patterns,®” although incidence is not currently high in southern California.>

NON-CLIMATE

STRESSORS Moderate Sensitivity & Exposure m High Confidence u

Invasive &
problematic
species

Non-native species, particularly Bromus spp. and other annual grasses, can
inhibit oak germination, seedling growth, and seedling survival by competing for
soil moisture and other resources (e.g., space, nutrients, light).'®*?**%* |nvasive
grasses also exacerbate shifting fire regimes.*®

Land-use
conversion

Oak woodland habitat development rates in southern California are the highest
in the entire state.*” Development and agricultural conversion threaten oak
woodland extent and continuity, particularly low elevation woodlands®*®
adjacent to existing development. Habitat fragmentation affects pollen
movement and gene flow, potentially increasing reproductive isolation and
altering recruitment.®** Land-use conversion can also reduce climate
microrefugia, alter water availability,'”** create edge effects,® or alter ignition

rates, exacerbating fire regime shifts.>®*°

;
Exposure

Under future climate conditions, oak woodland habitats are li

e exposed to decreased

soil moisture, increased air temperature and extreme high temperature events, precipitation
changes, enhanced drought conditions, and increased wildfire. Many oak woodland habitats
are projected to experience range contractions and distribution shifts in response to climate
change and human impacts. By mid-century, coast live oak and Englemann oak are projected to
have only 28% and 46% of current distribution within thermal refugia, while blue oak, black
oak, and valley oak are projected to have only 10%, 48% and 13% of current habitat in refugia
over the same time period.*” Many of these species are projected experience range

" Relevant references for regional climate projections can be found in the Southern California Climate Overview
(http://ecoadapt.org/programs/adaptation-consultations/socal).
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