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Abstract: Understanding perceptions and attitudes of forest managers toward climate change and
climate adaptive forest management is crucial, as they are expected to implement changes to forest
resource management. We assessed the perceptions of forest managers toward climate adaptive
forest management practices through a survey of forest managers working in private firms and
public agencies in New England and the Klamath ecoregion (northern California and southwestern
Oregon). We analyzed the motivations, actions, and potential barriers to action of forest managers
toward climate adaptive forest management practices. Results suggest that managing for natural
regeneration is the most common climate adaptive forest management approach considered by forest
managers in both regions. Lack of information about the best strategies for reducing climate change
risks, lack of education and awareness among the clients, and perceived client costs were forest
managers’ primary barriers to climate adaptive management. Our findings suggest useful insights
toward the policy and program design in climate adaptive forest management for both areas.

Keywords: climate adaptive forest management; forest managers; perceptions; outreach and
extension; climate change

1. Introduction

Anticipated climate change poses many challenges to successful forest management to provide
and protect ecosystem services [1-3]. Examples of at-risk ecosystem services include carbon
sequestration, timber production, habitat for rare or endangered species, regulating water flow and
quality, and recreational opportunities. Our current suite of forest management tools emerged from
long experience with each landscape and reflected abiotic conditions, natural variability, and biological
diversity [4]; policy, social context, and cultural practices are equally important [5]. However, as the
biotic and abiotic ecosystem components are rapidly changing, a mismatch is emerging between
management goals and the tools designed over the past century to achieve them [6]. In addition,
the social and political landscape is also rapidly changing and these changes may be as or more
important than the anticipated biotic/abiotic changes [7-9].

Forest management policy guides how management is implemented and reflects societal values
at broad scales. Some current policies directly address climate change effects. For example,
California established a market for trading carbon that includes carbon stored within forested
landscapes (e.g., [10]). Sometimes a policy indirectly becomes important for managing forests under
climate change. For example, the Healthy Forests Restoration Act (or Healthy Forests Initiative, HFI)
of 2003 created a framework for reducing fuel loads, particularly in western United States forests [11].
Fuel reduction treatments have the capacity to mitigate the size and severity of wildfires expected as a
result of climate change, if they are implemented extensively and strategically [12,13].
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At other times and places, institutional, political, economic, and social barriers may prevent the
implementation of climate adaptive management activities. For example, unrestricted development within
forested landscapes can restrict management practices [14,15]. In the western United States, air quality
concerns confine prescribed burning to short windows of time each year. Consequently, the US Forest
Service (USFS) devotes an enormous quantity of resources to fighting wildfires rather than preventing
future wildfires [16]. In the northeastern US, boreal forest communities, mainly balsam fir (Abies balsamea)
and spruce (Picea spp.) are projected to decline under climate change [17]. Unrestricted development
increases the number of small parcels yet there are not comprehensive policies or management
plans to manage numerous small parcels for climate change at the requisite landscape scale [18].
Underinvestment in appropriate resources, particularly scientific and technical capacity, can also be
a barrier to changing management activities. In addition, market-driven climate-centric policies—for
example, carbon markets—have been undermined by uncertainty and inadequate insurance markets
to accommodate financial risk. Too often, the barriers are too numerous or too heterogeneous for forest
managers to fully understand and overcome.

The implementation of climate adaptive management practices also depends on the attitudes
and perceptions of the resource managers toward climate change. Understanding perceptions and
attitudes of forest managers toward climate change and their current suite of climate adaptive forest
management activities is crucial, as they are directly involved in implementation and delivery of both
state and federal programs as well as in helping private forest landowners manage their forests.
Moreover, perceptions of resource managers could directly impact their management decisions.
Several studies have assessed the perceptions of forest managers toward climate change in the United
States. Labriole and Luzadis [19] explored the perceptions of forestry professionals in New York and
reported that while a majority of foresters agreed that climate change is happening, their primary
employer, length of experience in forestry, and their age contributed to differences in perceptions
of climate change. Based on a survey of state agency foresters in the Midwestern United States [20]
revealed that foresters are favorable toward integrating climate and weather information into forest
management. Lenart and Jones [21] conducted a survey of 1029 forestry professionals across the
United States including forest managers, researchers at universities and government agencies and
Cooperative Extension educators to document their perceptions about climate change. They found that
a majority of respondents agreed that climate change is occurring although about a third disagreed that
climate change is human-caused. Rodgriguez-Franco and Haan [22] revealed similar perceptions and
attitudes of USFS resource managers, who reported that administrative issues including funding were
major hindrances of agency’s actions against climate change. Likewise, Wojcik et al. [23] documented
attitudes and perceptions of Cooperative Extension professionals toward climate change by surveying
2758 respondents in eight Southeastern states; they found that extension professionals are critical
to addressing climate change mitigation and adaptation in their working regions. Surveying 1398
foresters in the southern United States [24,25] studied the climate change attitudes of southern forestry
professionals. Morris et al. [24] revealed that demographic characteristics, particularly political
ideology, highly correlate with acceptance of climate change by forestry professionals. Boby et al. [25]
reported that 61% the respondents agreed that climate change is occurring in the southern United States.

Several past studies have identified location-specific adaptation strategies and approaches to climate
adaptive forest management [26-28]. Some of the common adaptation strategies include: reduce existing
biological stressors, protect forests from severe natural disturbances, such as fire and wind, and maintain
and enhance species and structural diversity. Similarly, several studies recommended integration and
coordination of adaptation and mitigation strategies in forest management for efficient and cost-effective
responses to climate change [29-32]. Williamson and Nelson [33] documented several psychological
factors and governance systems as barriers to integration of adaptation and mitigation strategies in forest
management. Moreover, several recent studies have conducted vulnerability assessments of diverse forest
types in the northern United States in response to climate change [34-36].
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Our primary goal was to assess the perceptions of forest managers working in New England and
the Klamath ecoregion (northern California and southwestern Oregon) toward climate adaptive forest
management practices. Specifically, we conducted a survey of forest managers, and compared and
contrasted actions, attitudes, and barriers perceived by forest managers in these two distinct forested
landscapes predicted to be substantially altered by climate change. We address three important and
interrelated questions in forest management: (1) Are forest managers modifying management practices
to adapt to the effects of climate change? (2) If so, what are their key motivation(s) for doing so?
(3) What are the key barrier(s) (or rationale) against modifying practices? The Klamath landscape
has a frequent fire regime that is expected to cause substantial changes in forest composition and
structure under climate change (e.g., [37]). It is dominated by federal ownership and its policies
tend to be driven by ‘top down’ control. Managers in the Klamath also have access to an emerging
carbon market. In contrast, New England is characterized by tens of thousands of small landowners,
smaller-scale natural disturbances, and fewer landscape-scale policy mandates for climate adaptive
forest management. Incentives for biomass harvesting—which may be climate-maladaptive—are a
concern in New England [38].

We documented the primary reasons behind the motivations, potential activities, and barriers
to conducting climate adaptive management that forest managers perceived in the two landscapes.
Furthermore, we identified the main factors influencing resource managers’ decisions about adapting
forest management activities to climate change. Our findings provide insights that can inform policy
design and extension and outreach programs.

2. Methods

We began by conducting informal interviews with forest resource managers in each landscape.
Individuals were contacted from each landscape and interviewed by phone. The initial suite of
interviewees was known to the authors; subsequent interviewees were based on recommendations
from the initial interviewees. The questions in the formal survey (below) were posed without suggested
answers; their responses were used to develop the list of potential answers. Phone interviews were
conducted until no new answers were given; at least six individuals were interviewed in each landscape.
Informal interviews were also used to develop a list of contacts for the formal survey; in many cases
the interviewees agreed to broadly distribute the survey.

The informal interviews were followed by a formal survey conducted using Qualtrics on-line
survey software in 2016, following approval of the Institutional Review Board for human subjects
research. Our surveys were subsequently distributed via active recruiting through a network of
managers (including those that participated in the informal interviews) in each locale (~40 managers in
total); these managers subsequently sent survey requests to over 1000 individuals. The survey allowed
additional answers (‘Other’) not provided during the informal interviews (Appendix A). If these were
sufficiently similar to the original options, they were recoded. In some cases, new answers emerged
from the ‘Other’ option that were common for more than one respondent; these were added to the
list of responses. For example, for the question: ‘Are you altering your forest management actions
or activities now or in the near future to adapt to climate change? If so, what actions or activities do
you envision taking?’, more than one individual answered ‘Managing for forest health and resilience;
invasive species control’, ‘Increasing soil water retention’, ‘Shifting harvest season’, or ‘Increasing
species diversity and climate adapted species’ and therefore these answers were added to the response
list (see Appendix A). If only a single respondent indicated a unique ‘Other’, they were kept as ‘Other’.

We targeted active forest managers: People who are making day-to-day decisions and also
understand their institutional limitations. To the extent possible, we excluded higher-level managers
who would likely answer from the institutional perspective. Two survey questions were designed to
determine whether the respondent was an active forest manager: Who are your primary clients for
whom you conduct forest management planning or activities? What are your day-to-day activities?
For example, some respondents indicated that they were retired or were engaged in educational
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activities regarding climate change or managed programs, but were not actively managing forests.
Responses from individuals not actively engaged in forest management were removed from all further
analyses and were not included in the response rate.

Although our three primary questions (‘What actions or activities do you envision taking to
reduce negative climate change effects?’, "What are your motivations?’, and “What barriers do you
perceive?’) were ranked selections (allowing selections to remain blank), we tallied responses by
number of times selected, ignoring the ranks due to the resulting unbalanced response structure.

To identify the major factors influencing resource managers’ decisions to alter forest management
activities to adapt to climate change, we estimated a logistic regression based on the survey sample,
based on the concept of a random utility model [39], which is commonly considered to measure the
respondents’ choice of products and services [40]. Maximize utility choices depend on attributes of
alternatives, attributes of individuals, and random error. The generic equation of the random utility
model is specified as:

Prob[Y = 1|x] = Prob[U, > U] = Prob[x'B + ¢ > 0|x], 1)

where, U, and U}, refers to practitioner’s utilities from altering and not altering the forest management
activities, respectively. If Y = 1 denotes that a practitioner alters forest management activities, it can
be inferred from Y = 1 that U, > U, (Greene 2011). The term, x’B offers all the observable portions
of the difference of the two utility functions and ¢ denotes the difference between the two random
elements. The term, x, is the set of variables describing the attributes of conducting climate adaptive
management. The details of each variable are presented in Table 1. A vector of coefficients {3 reflects
the effect of changes in x on the probability [39].

Probit and logistic models are the two common probability distribution functions considered to
solve F(x, 3). Both distributions normally result in similar outcomes, though they take two different
distribution functions. In this study, we adopted the logistic model, as it offers desirable statistical
properties including minimum sufficiency and computational and interpretational simplicity [41]. The
logistic probability function is specified as:

Prob[Y = 1|x] = m = A(X'B), ©)

Based on Equation (2), the empirical specification of the logistic model is stipulated as:

Prob[Y = alter] = A(f; + B,Landowner + f3Location + ;Maintainnatreg + B5AwareCC+
BeEconomics + ByLack_education + BgLocal_source + ¢),

®)

where, alter is a binary choice (yes and no) variable representing whether respondents alter or not
their forest management actions to adapt to climate change. Landowner refers to whether the
respondent is a private landowner, meaning that the variable takes the value 1 if the respondent
owns forestland. The variable, Location represents whether the respondent is from New England.
Variables Maintain_natreg, and AwareCC refer to the reasons for managing for climate change is to
maintain natural regeneration and the awareness of climate change, respectively. Other variables,
Economics and Lack_education represent the barriers that the respondent has encountered to conduct
climate adaptive management, i.e., the client(s) cannot afford climate adaptation and a lack of education
and/or awareness about climate change among clients, respectively. The variable, Local_source
indicates whether the respondent’s primary source of information about climate adaptive management
is a local organization. The details of each variable including descriptive statistics are presented in
Table 1.
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Table 1. Summary of the variables used in the logistic regression model of survey respondents,
including mean and standard deviation (S.D.).

Variable Description Mean (S.D.)

Binary variable, 1 if the respondent alter forest management actions

Alter to adapt to climate change, 0 otherwise 077 (0-42)
Landowner Categongal variable,1 if the respondent is a private landowner, 0.16 (0.36)
0 otherwise
. Binary variable, 1 if the respondent is from New England, 0 if the

Location primary location of the respondent is Oregon/California 0.78 (0.41)
Maintain_natreg Binary \'farlable,. 1 1f' the primary reason.for managing for climate 0.71 (0.46)

change is to maintain natural regeneration, 0 otherwise
AwareCC Binary variable, 1 if the primary reason for managing for climate 0.63 (0.48)

change is the awareness of climate change, 0 otherwise

Binary variable, 1 if the primary barrier that the respondent has
Economics encountered to conduct climate adaptive management is economics 0.31 (0.46)
i.e., client(s) cannot afford, 0 otherwise

Binary variable, 1 if the primary barrier that the respondent has
encountered to conduct climate adaptive management is lack of
education and/or awareness of climate change among clients,

0 otherwise

Lack_education 0.29 (0.46)

Binary variable, 1 if the respondent’s primary source of information
Local_source about climate adaptive management is local organization, 0.69 (0.46)
local media and local monitoring or data collection, 0 otherwise

3. Results and Discussion

About 78% of the respondents (total N = 153) were from New England (Figure 1). Only 16% of the
respondents were private small and industrial forest owners. About 77% of the survey respondents
reported that they are altering their forest management actions and activities now or in the near future
to adapt to climate change (Table 2).

B New England M Oregon and California

Figure 1. Distribution of survey respondents between New England and the Klamath ecoregion of
northern California and southwestern Oregon (total N = 153).

Although the two landscapes are roughly equal is size, New England has many more individual
parcels of land and therefore many more active land managers. The primary institutional affiliation of
the respondents was dominated by small scale private non-industrial (particularly in New England)
followed by public agencies. Approximately 20% indicated being employed by a conservation
organization in New England or self-employed in Klamath. The perceived reasons for conducting
climate adaptive management were very consistent for both locations (Figure 2). Keeping forests intact
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for future generations, maintaining natural regeneration, and awareness of climate change are the top
three reasons reported by the respondents.

The major forest management activities being considered by respondents to adapt to climate
change were dominated by fuel treatments in the Klamath, and managing for natural regeneration
and managing for riparian health in both locations (Figure 3). These results indicate a more passive
approach to climate change management—using the existing tools at hand—as compared to the more
active approaches such as purchasing new equipment, building new roads, or planting alternate
species or increasing diversity. Only 10% indicated that they were not managing for climate change
in Klamath versus 25% in New England (Figure 3); by subtracting ‘Motivation’ responses (Figure 2)
from ‘No actions’ (Figure 3) we can assume that 5% and 10%, Klamath and New England respectively,
are motivated to manage for climate change but are not doing so at this time.

Barriers to managing for climate change were similar for both locations although there were
more barriers selected in Klamath overall and a greater emphasis on regulations and lawsuits in
Klamath (Figure 4). The leading barrier to climate change management was uncertainty about possible
climate change effects or actions. Lack of education and/or awareness from clients/institutions and
economic costs were also commonly reported in the survey. About 15% indicated there were no
barriers; by subtracting “Motivated” responses (Figure 2) from ‘No barriers’ (Figure 4), we can assume
that about 10% of Klamath managers and <2% of New England managers are both motivated to
manage for climate change and do not perceive any barriers to doing so.

Results from our logistic regression analysis suggest that multiple factors influenced the decision
of respondents whether to alter forest management activities to adapt to climate change (Table 2).
Most of the variables were statistically significant at 5% and 10% levels. Our model passed
several specification tests. The hat-squared value from the linktest was statistically insignificant,
indicating that the link function is properly specified and there is no issue of omitted variable bias.
Similarly, the p-value of 0.83 from the Hosmer and Lemeshow’s goodness-of-fit test suggests that
the specified model fits the data well. Higher values of percent concordant (85.1%) and Somers” D
(0.73) further substantiate the reliability of our logistic regression model, which suggest that observed
responses and predicted probabilities of the binary variable (‘alter’) are highly associated.

80% -

70% -
m Oregon and California

60% 1 m New England

50% -

40% -

30% -

20% -

10% - II I
0% - T T T T T T

For future  Client demand  Maintain Maintain ~ Awareness of My institution None
generations sustainable natural changing promotes
yield regeneration climate

Figure 2. Motivations for managing for climate change summarized by total number of selections.
"None’ indicates if they do not manage for climate change. Respondents could select one or more
reasons and therefore cumulative responses exceed 100%. Options included: Provide for (current
and) future generations (recoded); Client demand; Maintain sustainable yield; Maintain natural
regeneration; Awareness of changing climate; My institution promotes or requires; Maintain habitat
(recoded); None—I do not practice climate adaptive management.
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Conducting fuel Planting exotic Managing for Managing for Not altering forest
treatments species natural regeneration  riparian health management

Figure 3. Forest management approaches considered for adapting to climate change summarized
by total number of selections. Respondents could select one or more reasons and therefore
cumulative responses exceed 100%. Options included: Purchased new harvest equipment (upgrade
infrastructure, e.g., roads) (recoded); Conducted fuel treatments (fire suppression, fire protection)
(recoded); Planting species from outside current zone; Planting cultivars from outside current zone;
Managing for natural regeneration; Managing for riparian health; Managing for forest health and
resilience; invasive species control (recoded); Increasing soil water retention (recoded); Shifting harvest
season (recoded); Increasing species diversity and climate adapted species (recoded); I am not altering
my forest management actions.

70% -
B Oregon and California
60% -
B New England
50% -
40% A
30% -
20% A
. L . l
0% - T T T T
Perceptions of Clients' Lack of Regulations Lawsuits Uncertainty Clients' lack of None
clients unaffordability leadership awareness of

climate change

Figure 4. Barriers to managing for climate change summarized by total number of selections.
None indicates that respondents do not practice climate adaptive management. Respondents could
select one or more reasons and therefore cumulative responses exceed 100%. Options included:
Client attitudes against climate adaptive management; Economic-client(s) cannot afford; Lack of
leadership (and staff) within my organization (recoded); Regulations prevent necessary action;
Lawsuits prevent necessary action; Uncertainty about possible climate change effects (possible
actions) (recoded); Lack of education and/or awareness of climate change from clients or public;
Personal beliefs—I do not believe in climate change (recoded); None—I do not practice climate adaptive
management; No barriers (recoded).
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Table 2. Logistic regression results highlighting the factors influencing resource managers’ decision on
changing forest management activities to adapt to climate change (N = 153) Dependent variable = 1 if
managers alter their forest management actions and activities, 0 otherwise. The estimated marginal
effect indicates that predicted probability of altering forest management activities by respondents who
selected a motivating factor or barrier as compared to other respondents.

Coefficient (Robust Marginal Effects at

Factors Odds Ratio

Standard Error) the Mean Value
Landowner —0.70 (0.56) 0.50 —0.07
location —2.30(0.75) * 0.10 —0.24
Motivating factors for conducting climate adaptive management
Maintain natural regeneration 1.15(0.47) @ 3.17 0.12
Awareness of changing climate 1.30 (0.46) * 3.65 0.14
Barriers that managers have encountered in conducting climate adaptive management
Economics-client(s) cannot afford 1.63(0.73) 2 5.12 0.17
Lack of education among clients 1.65 (0.86) © 5.23 0.17

Primary source of information about climate adaptive management

Local sources of information about climate change 0.61 (0.55) 1.84 0.06

Specification tests

Hat-square from linktest —0.08 (p =0.29)
Hosmer and Lemeshow’s goodness of fit 4.30 (p =0.83)

2 significant at the 5% level, and P significant at the 10% level. Values in parentheses are robust standard errors;
p-values provided for specification tests.

The estimated regression coefficient associated with the variable ‘location” is —2.3 and statistically
significant, which suggests that resource managers from New England are less likely to alter their
climate adaptive forest management actions compared to the resource managers from the Klamath.
Moreover, maintaining natural regeneration and creating awareness of climate change among the
public are significant motivating factors for forest managers to conduct climate adaptive management.
The positive and significant coefficients of variables ‘maintain natural regeneration’ and ‘awareness of
changing climate’ indicate that respondents who are highly likely to alter their forest management
actions were motivated to maintain natural regeneration and by their awareness of climate change
(odds ratio estimates of 3.17 and 3.65, respectively). Similarly, among the barriers, ‘economics” and
“lack of education among clients’ are found to be positive and statistically significant factors influencing
resource managers decision on changing forest management activities to adapt to climate change.
Results reveal that respondents who were likely to practice climate adaptive management perceived
client costs and a perceived lack of education and awareness of climate change among clients as
barriers to conduct climate adaptive management (odds ratio estimates of 5.12 and 5.23, respectively).

Although most respondents are open to climate adaptive management (95% in the Klamath,
85% in New England; Figure 2), results indicate that they found the necessary tools and information
lacking. Uncertainty about best strategies (for the managers) and lack of education/awareness (for
the clients) were barriers to conducting climate change management (Figure 4). Despite several
ongoing educational and outreach efforts in both regions (e.g., EcoAdapt in Northern California
and the Climate Change Response Framework in several northern regions including New England),
this could indicate that the prevailing science is not getting transmitted either to managers or their
clients. Economic barriers were equally as important. There is a strong need for clear information
from extension agents and scientists that emphasizes what is known about climate change effects
despite the remaining uncertainty. Concerns about the associated costs could be substantially reduced
through ongoing outreach and education about appropriate activities and their relative costs although
the long-term costs of adaptive management (e.g., due to shifting species composition) are difficult to
estimate due to uncertainties about future demand [42-44].
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Our results also highlight key differences among regions of the United States. The types of
climate adaptive activities and the barriers to implementation differed substantially. In the Klamath,
lawsuits and regulations and (lack of) leadership were perceived to be barriers to change more
so than in New England. In New England, managers were much more likely not to manage for
climate change primarily due to uncertainty about climate change. Therefore, outreach, extension and
education efforts must be tailored specifically for each region. In the Klamath, our data suggest that
these efforts must extend beyond forest managers to regulatory agencies and to non-governmental
organizations, which are the primary source of lawsuits. In New England, outreach must include the
clients (landowners) who ultimately dictate management activities.

Two variables, ‘landowner” and ‘local sources of information” were statistically insignificant.
The negative sign associated with the variable landowner implies that respondents who were landowners
are less likely to alter climate adaptive forest management schemes. Similarly, local sources of information
about climate change are found to have a positive influence in respondents’ decision in implementing
climate adaptive forest management.

4. Conclusions

Climate change is a serious threat to forest health and viability which has the capacity to alter the
extent, composition, and growth of forest resources. Successful management to reduce the negative
effects of climate change will require substantial shifts in policies governing forest management.
We explored the motivations, practices, and barriers to climate adaptive forest management perceived
by forest resource managers in New England and the Klamath ecoregion of northern California
and southwestern Oregon. These two regions differ substantially in tree species composition,
human population density, forest industry, ownership patterns, and current and projected climate
change impacts. Maintaining natural regeneration and awareness about climate change were the main
motivating factors, and client’s unaffordability and their lack of education and awareness were two
main barriers to climate adaptive forest management in both regions. Despite current ongoing efforts
in both regions, there is a strong need for clear information from scientists and extension professionals
emphasizing the climate change effects and adaptation and mitigation strategies in forest management.

A couple of study caveats are worth mentioning. While this study included two distinct forest
landscapes from the two opposite coasts of the United States, the sample size is limited, particularly in
the Klamath region. Similarly, our survey was administered through networks of forest managers, so it
might not be completely random. Moreover, this study broadly fails to model human-environment
relationships, pro-environmental behavior, and the value-belief-norm theory while dealing with
managers’ attitudes and perception towards climate-adaptive forest management. A follow-up study
covering forestry professionals from more diverse landscapes under the value-belief-norm framework
would be a worthwhile endeavor.
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Appendix A

The survey contained the following questions (some ‘Other’ responses were recoded if relatively
common, as noted).
Where is your primary location?

1.  New England
2. Oregon/CA
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NG N

What is your primary institutional affiliation? Select one:

Federal agency

Private consulting firm
Conservation organization
Private industrial forest owner
Other (please specify)
Private/Small owner (recoded)
Other government (recoded)

Who are your primary ‘clients” for whom you conduct forest management planning or activities?

Select one or more:

® NG L=

®© NSO L=

Small scale private non-industrial forest owners, e.g., family owned forests
Private industrial forest owners

National forest(s), state forest(s), or other public lands

Conservation organization(s)

Investment institutions

High net-worth individual investors

Other (please specify)

Self (recoded)

My day-to-day activities include (select one or more):

Writing prescriptions

Writing regional policy documents

Visiting sites to assess conditions and /or monitor activities

Meeting with clients

Planning management activities for my institution, (clients, self-owned land) (recoded)
Other (please specify)

Research and Monitoring (recoded)

Timber harvest: Inventory, sales, marketing, boundaries, etc. (recoded)

Are you altering your forest management actions or activities now or in the near future to adapt

to climate change? If so, what actions or activities do you envision taking? Please rank (leave blank if
an item is not considered):

0 X NG LN

—_
N o= o

Purchased new harvest equipment (upgrade infrastructure, e.g., roads) (recoded)
Conducted fuel treatments, (fire suppression, fire protection) (recoded)
Planting species from outside current zone

Planting cultivars from outside current zone

Managing for natural regeneration

Managing for riparian health

I am not altering my forest management actions

Other (please specify)

Managing for forest health and resilience; invasive species control (recoded)
Increasing soil water retention (recoded)

Shifting harvest season (recoded)

Increasing species diversity and climate adapted species (recoded)
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What are your motivations for conducting climate adaptive management? Please rank (leave blank

if an item is not considered):

© 0N BN

Provide for (current and) future generations (recoded)
Client demand

Maintain sustainable yield

Maintain natural regeneration

Awareness of changing climate

My institution promotes or requires

None-I do not practice climate adaptive management
Other (please specify)

Maintain habitat (recoded)

What barriers have you encountered to conducting climate adaptive management? Please rank

(leave blank if an item is not considered):

o 0 NGB

—_ =
—_ O

Client attitudes against climate adaptive management

Economic-client(s) cannot afford

Lack of leadership (and staff) within my organization (recoded)

Regulations prevent necessary action

Lawsuits prevent necessary action

Uncertainty about possible climate change effects (possible actions) (recoded)
Lack of education and/or awareness of climate change from clients or public
None—I do not practice climate adaptive management

Other (please specify)

Personal beliefs—I do not believe in climate change (recoded)

No barriers (recoded)

What is your primary source of information about climate adaptive management? Select one

or more:

o0 NG »

[N
e

US Forest Service publications

Published scientific articles

Local or regional organizations, e.g., local timber associations, Society of American Foresters etc.
News outlets, e.g., the local or national media

Information provided by my institution

Personal experience

Local monitoring or data collection or experimentation

Colleagues and personal networks

Other (please specify)

Extension office or similar (recoded)
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