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6@ N Southern California Conifer and Subalpine Habitats

% @ Climate Change Adaptation Synthesis

Introduction

The following section presents climate change adaptation planning results for conifer and
subalpine habitats. The results summarize discussions and activities completed by participants
during a two-day adaptation workshop as well as peer-review comments and revisions and
relevant examples from the literature or other similar efforts." We first present current
management goals identified by participants. The purpose of identifying management goals is
to provide a foundation for evaluating whether and how climate change might affect the ability
to achieve a given goal, and to develop options for reducing vulnerabilities through revised
management activities. For each management goal, participants identified potential climate
change vulnerabilities. This activity was followed by the evaluation of current management
actions, including whether, in their current form, they can help to reduce identified
vulnerabilities and/or how they can be modified to better address climate challenges. Following
the evaluation of potential vulnerabilities of current management goals and actions,
participants explored potential future management goals and adaptation strategies and
identified more specific adaptation actions designed to reduce vulnerabilities or increase
resilience of conifer and subalpine habitats. For each adaptation action, participants then
evaluated where, when, and how to implement those actions as well as collaboration and
capacity needs. Lastly, we present a table summarizing all adaptation actions developed by
participants as well as additional actions for consideration from the literature and from other
similar efforts. Adaptation actions are grouped according to whether they (1) enhance
resistance, (2) promote resilience, (3) facilitate transition, (4) increase knowledge, or (5) engage
coordination in terms of responding to climate change.

Defining Terms
Goal: A desired result for a given resource.

Adaptation strategy: General statements of how to reduce vulnerabilities or increase
resilience of current management goals.

Adaptation actions: Specific activities that facilitate progress towards achieving an
adaptation strategy.

Current Management Goals and Potential Vulnerabilities
Workshop participants identified five key current management goals for conifer and subalpine
habitats:
(1) Prevent large-scale, catastrophic wildfire and re-introduce fire to the landscape where
fire has been suppressed; this includes mitigating fire hazards, protecting trees,

! Workshop participants included: Alison Anderson, USFWS; Jan Beyers, USFS; Jen Hooper, USFS; Megan Jennings,
San Diego State University; Sarah Sawyer, USFS; Gloria Silva, USFS; and Neil Sugihara, USFS
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increasing survival, restoring natural and sustainable fire return intervals, protecting old
growth, preventing a decrease in sensitive species distribution, and improving forest
health,

(2) Facilitate regeneration/restoration of montane conifer,

(3) Facilitate regeneration and protection of black oaks,

(4) Maintain the diversity of subalpine species of southern California Sky Islands, especially
species that are rare or particularly sensitive to climate change, and

(5) Maintain healthy stand conditions in subalpine forest (limber pine, lodgepole pine,
other upper elevation conifers).

As part of the workshop activities, participants identified potential climate and non-climate
vulnerabilities to current management goals and actions for conifer and subalpine habitats.
Potential vulnerabilities identified included:
¢ Altered temperature and precipitation regimes could shift plant and pollinator
composition
* Enhanced moisture stress and drought

0 Earlier snowmelt and decreased snowpack may lead to earlier drying and
extended fire season

0 Decreased snowpack will likely further decrease water availability in summer

0 Warming could further increase drought stress at lowest elevations

0 Reduced seedling recruitment under drought conditions; plantings are likely to
have very low survival rates (particularly true for oaks, which are also
threatened by beetle infestations/attacks)

0 Drought stress may predispose trees to beetle attack

* Increased extent and frequency of stand-replacing fire

0 Actions are currently not aggressive enough to restore stands to historical fire
return intervals or to reduce stand densification across large areas

0 Fire may result in landscape-scale shifts in vegetation that are beyond agency
capacity to replant with standard procedures (e.g., grid planting)

0 Increased cumulative impacts of fire suppression activities, particularly the loss
of native vegetation and an increase in non-native plants along ridge lines where
bulldozers often construct fire lines/breaks

0 Prescribed fire under future conditions may burn hotter and create a greater
threat to oak seedlings

0 Increased conifer regeneration increases need for fire protection

* Lack of diversity in stand age and structure
* Elevational limits restrict species’ ability to migrate as climate conditions change
* Increased introduction of non-native species
* Increased insect outbreaks
* Increased threats from encroaching human development:
0 Increasing wildland-urban interface
0 High levels of human activity and use of the forested environment
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0 High risk from reintroduced fire in an urbanized forest — must consider liability
issues and need to protect life and property
0 Increased population around subalpine areas increases need for fire suppression
0 Increased recreation could increase number of fire ignitions
0 Recreation management must be compatible with natural resource
management goals
0 Habitat loss and fragmentation
¢ Silvicultural practices developed in mesic environments do not account for threats and
vulnerabilities in a xeric environment
* Regulatory requirements for the protection of threatened and endangered species
limits management actions

In response to these vulnerabilities, participants then evaluated whether or not existing
management actions may be effective in reducing vulnerability; identified what, if any, climate
and non-climate vulnerabilities the action helps reduce; and evaluated the feasibility of action
implementation. Given action effectiveness and feasibility, participants then evaluated whether
or not to continue implementation of the action. For those actions recommended for continued
implementation, participants then identified both how and where to implement.

Terminology

Action effectiveness: Identify the effectiveness of the action in reducing vulnerability.

High: action is very likely to reduce vulnerability and may benefit additional goals or habitats;
Moderate: action has moderate potential to reduce vulnerability, with some limits to
effectiveness; or Low: action is unlikely to reduce vulnerability.

Action feasibility: Identify feasibility of implementing the action.

High: there are no obvious barriers and it has a high likelihood of being implemented;
Moderate: it may be possible to implement the action, although there may be challenges or
barriers; or Low: there are obvious and/or significant barriers to implementation that may be
difficult to overcome.

How to implement: Identify how to apply this action given vulnerabilities.
For example, consider planting native species that can cope with a range of future conditions or
those best adapted to projected future conditions.

Where to implement: Identify the management, ecological, or site conditions where the action
could be most appropriately implemented.

For example, is it best to implement in areas with high soil moisture holding capacity, areas
projected to lose the most water supply, post-fire areas, highly roaded areas, etc.?

Table 1 below explores current management goals and actions, potential vulnerabilities, and
ways to revise current actions to reduce vulnerabilities for conifer and subalpine habitats. The
table is structured to provide:

1. Acurrent management goal;
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Potential climate and non-climate vulnerabilities that affect the success of achieving the
management goal;

Multiple current management actions;

An evaluation of action effectiveness, feasibility, and potential vulnerabilities that the
may be reduced by action implementation; and

A description of where and how to implement the action given climate vulnerabilities
and whether or not implementation of the action may have indirect effects on other
resources, either positive or negative.

Revised Management Actions
The following list describes trends and commonalities amongst the climate-informed current
management actions discussed by participants in Table 1.

The management actions identified by workshop participants primarily dealt with
wildfire, forest regeneration and succession, and reducing non-climate stressors, which
included insect outbreaks and recreational impacts. Specific actions fell into the
following categories, with the majority of actions falling within the first two:

0 Enhance resistance to climate change by protecting oak seedlings, preventing
wildfire, monitoring insect outbreaks, and reducing impacts from public use;

0 Promote resilience to climate change by replanting after wildfire events, allowing
natural regeneration of forest, utilizing prescribed fire, reducing the impacts of
both wildfire and prescribed fire, and educating the public about the impact of
off-highway vehicles (OHVs) and other recreational uses;

0 Facilitate transition under changing climate conditions by developing seed
collections that include lower-elevation bands and increase genetic diversity;
and

0 Increase knowledge of subalpine vegetation and species shifts that may occur
under changing climate conditions.

Workshop participants identified wildlife and species diversity as the additional
resources most likely to benefit from these management actions. Potential sources of
conflict included increased risk of stand-replacing fire among protected oaks, increased
resource competition among wildlife because of seed collection, soil loss after site
preparation, decreased access, and recreational users.

Participants recommended that the implementation of these actions focus on areas that
are heavily used and/or most susceptible to disturbances such as fire, drought, and
insect outbreaks. Participants also recommended that seed collection occurs across an
elevational gradient, and plantings focus on higher-elevation sites.
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Table 3. Summary of adaptation goals and actions for conifer and subalpine habitats grouped by category (enhance resistance, promote resilience, facilitate
transition, increase knowledge, and engage coordination). Adaptation goals and actions include those generated by workshop participants for conifer and
subalpine habitats, as well as additional actions identified from the literature and by land and resource managers during other workshops.

CONIFER AND SUBALPINE HABITATS

Category Adaptation Goal Adaptation Action
* Focus thinning activities in areas where fire is most likely to carry up from
neighboring habitats (e.g., chaparral or oak woodland)
. e * Increase fire permit restrictions for recreation users during dry summers
Prevent stand-replacing wildfire ) . . T ] .
* Review wilderness paradigm to allow fuel modification in mixed conifer
wilderness
* Implement prescribed burns to prevent severe wildfires
¢ (Create barriers (e.g., tree tubes, K-rails) between habitat restoration areas
Ensure survival of seedlings after habitat restoration and key human ignition points
EnITance efforts ¢ Create an Adopt-a-K-rail program, in which local artists paint K-rails to
resistance increase visibility before they are placed near possible fire ignition sources
* Increase awareness of the need to incorporate bulldozer/retardant avoidance
Protect vulnerable plant and wildlife species in conifer around rare subalpine species during fires
and subalpine habitats * Protect the area around rare, vulnerable, and/or endemic wildlife species
wildfire and post-fire impacts (e.g. landslides)
L . . . * Increase signage and public education to minimize the impacts of recreation
Minimize the impacts of recreation on conifer and ) ) o .
subalpine habitats . Mod|fy and/F)r remove roads and trails to minimize the impacts of off-
highway vehicles (OHVs)
* Thin/underburn bigcone Douglas-fir and canyon live oak stands to reduce the
Maintain bigcone Douglas-fir as a component of conifer likelihood of crown fires and create opportunities for seedling recruitment
and mixed conifer forests * Focus big-cone Douglas fir management and protection in identified climate
refugia
Promote . . . L
resilience * Stop fire suppression, particularly in wilderness areas
Allow natural return to historical fire return intervals in * Develop a nighttime prescribed fire program
coniferous forest to promote forest health and resilience | ¢ Use resource advisors to avoid or minimize the impacts of bulldozers and fire
retardants
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Apply a minimum resource decision guide to a stand in need of fuel
modification to facilitate discussion of wilderness value

Facilitate regeneration of montane conifer forest

Thin overly dense stands and/or those that are mostly single-species and
uniform in age, in order to reduce competition
Use nurse plants to facilitate regeneration of conifer species

Use grid planting to re-vegetate slopes with native species that have

Promote Carry out post-fire restoration activities genotypes better adapted to future conditions
resilience Plant founder stands for seed dispersal
2
(con’t) Avoid prescribed burns in areas of oak regeneration if burn conditions would
be too hot for seedling survival
Protect and facilitate regeneration of black oaks Plant acorns from varied genetic stocks
Investigate longer-term banking or storage options for acorns and use
rotating planting schedule
. . Plant resilient species intermixed with current species to reduce outbreaks
Improve stand resilience to improve ecosystem structure . . : . .
. associated with monocultures and consider planting outside of post-burn
and function
areas
Collect seed from trees in lower-elevation bands
. . L . Increase species and genetic diversity within seed collections
Develop seed collections to increase genetic diversity P & i y } ) ]
Collect seeds from and monitor species with are highly vulnerable to climate
change
Facilitate migration of co-adapted species, focusing on species where one
Facilitate e . . " species within an association is limiting the migration of all
i Maintain biodiversity of shifting plant communities o . . ) )
transition Use monitoring results to identify threatened populations and aid efforts to

increase connectivity and genetic diversity

Identify and protect refugia

Prioritize research efforts to identify refugia and compare their ecological
value to the rest of the habitat

Map fire refugia, identify the processes and conditions that create fire
refugia, and protect fire refugia areas ®’

e Mackey, B., S. Berry, S. Hugh, S. Ferrier, T. D. Harwood, and K. J. Williams. 2012.
micro-refuges. Ecological Applications 22:1852-64.

Ecosystem greenspots: Identifying potential drought, fire, and climate-change
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Monitor groundwater extraction both inside and outside
the forest

Determine the status of water rights

Monitor groundwater extraction to quantify changes to the water table,
focusing on transition zones and mesic areas where the greatest
opportunities for improvement exist

Increase . . Monitor for species declines or an increase in invasive species
Protect rare and sensitive plants in the southern ] ] ) ] ]
knowledge . . Learn more about fire return intervals in subalpine habitat and the effects
California Sky Islands - . ) .
and possible necessity of fire suppression
Monitor forest to detect impacts of additional non- .
. Monitor forests for beetle outbreaks
climate stressors
Coordinate management actions across land management designations to
Work across jurisdictions meet mutual goals
£ Communicate about projects and coordinate on-the-ground activities®
ngage
- . . Implement a large-scale monitoring program designed to increase the
coordination Track the effects of climate change and monitor forest P g g prog g

conditions by engaging multiple entities, as well as local
communities

identification, detection, and prediction of insect and disease outbreaks
Develop a citizen science program to engage communities in monitoring their
local forest

7 Kolden, C. A., J. A. Lutz, C. H. Key, J. T. Kane, and J. W. van Wagtendonk. 2012. Mapped versus actual burned area within wildfire perimeters: characterizing

the unburned. Forest Ecology and Management 286:38—47.

® Actions were sourced from the Climate Adaptation Project for the Sierra Nevada and/or the Northern Rockies Adaptation Partnership.
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