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Abstract 
The purpose of this research was to identify and make available new and ex-
isting information to facilitate more effective response by individuals, organi-
zations, and government entities when storms and other forms of catastrophic 
disturbance lead to unplanned influxes of downed timber and woody debris 
across the southeastern United States. To this end, this project explored atti-
tudes and behaviors of stakeholders regarding their post disaster timber sal-
vage experiences. Findings are reported from twelve focus group sessions with 
forestry decision makers, including landowners, loggers, foresters, and agency 
representatives. Data were analyzed using an iterative coding process that or-
ganized large quantities of text into fewer categories and identified emergent 
themes. Relationships between themes and categories were described within 
and across cases based on their concurrence, antecedents, or consequences. 
This technique was followed by a content analysis focusing on discovering 
underlying meanings and understanding explicit versus euphemistic terms. 
Findings center around economic limitations and opportunities, social net-
works in resource utilization, and diverse interpretations of the disaster event. 
As well, findings demonstrate how risk perceptions and disaster experience 
interact to construct social meanings for disaster and associated preparedness 
activities. Implications include value-added utilization options for woody 
storm debris that have been pursued in past storm events and lessons learned 
that can inform future decisions. 
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1. Introduction 

Forests cover over 65 percent of the southeastern United States and provide im-
portant economic, social, and environmental benefits to residents. Extreme 
weather, such as tornados, hurricanes, and wildfire, poses a significant risk to 
forest landowners and the ability to achieve their objectives from their forest-
land. In particular, wind- and wildfire-damaged trees can prevent landowners 
from realizing full economic benefits of the timber resource. Given emergency 
managers’ prioritization of life and homes, and the confusion of disaster re-
sponse, among other challenges, salvaging timber can be a difficult task for lan-
downers to undertake following a disaster event. As a result, damaged wood can 
remain unutilized on the landscape leading to potential wildfires and pest out-
breaks in addition to lost revenue. It is therefore critical that state and federal 
agencies address the challenges of post disaster timber salvage in order to max-
imize economic, cultural, and environmental benefits from forestland, while mi-
nimizing risks from disaster-impacted landscapes. 

Two nested objectives drove this research: (1) to identify new and existing in-
formation to facilitate more effective response by individuals, organizations, and 
government entities when storms and other forms of catastrophic disturbance 
lead to unplanned influxes of downed timber and woody debris across the sou-
theastern United States; and (2) to explore the linkages between risk perceptions, 
information needs, and disaster response regarding post disaster timber salvage 
and forest recovery. To address these objectives, we employed a series of focus 
group discussions with forest landowners, foresters, loggers, and other natural 
resource professional. 

2. Literature 

Within the human dimensions of natural resources literature, studies on risk 
perceptions and post disaster response to natural disasters have focused over-
whelmingly on wildfire, which is understandable given state and federal budgets 
dedicated to wildfire risk mitigation and suppression. Risk perceptions and mi-
tigation vary according to geography, past experience with disaster, trust in land 
management agencies, length of residency, landscape preferences, resource de-
pendency, and mass media accounts of events e.g., [1] [2] [3]. As a result, re-
search explaining why residents do not always follow guidelines offered by risk 
managers has been inconsistent. For example, the human dimensions of wildfire 
literature has found previous experience to be a factor in creating defensible 
space around homes; as well, it has been associated with apathy regarding the 
perceived likelihood of repeated wildfire events [4]. Similarly, proximity to wild-
fire has been shown to increase concern [5] [6]. 

Although some differences have been observed for race and gender, sociode-
mographic (including geographic) variables by themselves have rarely explained 
important differences in attitudes and behaviors toward forest disaster events [3] 
[7]-[12]. This includes residency status (e.g., urban vs. rural and permanent vs. 
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seasonal) which has been linked to divergent views in resource management 
(i.e., prescribed fire, thinning, grazing), but not significant differences in risk 
perceptions per se [9]. Similarly, educational efforts to draw attention to wildfire 
risk, such as Fire Wise and similar programs, have shown mixed results [13]. 
Inconsistencies suggest intervening social, economic, and ecological elements in-
fluence the ways individuals and their communities view and address a potential 
disaster [14] [15]. 

Some consistencies exist in the literature regarding public information disse-
mination about forest-impacted disaster events. Public response to information 
depends on trust and familiarity of the source. This applies to both the source 
medium (e.g., Internet or radio) and the author [16] [17], with residents typical-
ly using a variety of sources. Geography also plays a role in information seeking 
with urban versus rural and regional differences noted in the literature. Rural 
residents are more likely to learn about disaster information from radio and 
newspaper sources than their urban counterparts [18]. Several studies have 
noted face-to-face interactions with agency personnel regarding land manage-
ment have a significant effect on accessing and accepting disaster information. 
For example, Toman et al. [19] found post-fire field tours with the U.S. Forest 
Service influenced support for fuels treatment and increased confidence in the 
agency’s land management efforts. 

While general unidirectional communication may not tend to result in major 
public response, locally relevant information has influenced locally-specific risk 
perceptions as well as some preparedness activities [11] [20]. Relevancy is also a 
function of up-to-date information and how the disaster impacts residents’ daily 
lives (e.g., effects to their home and evacuation). Real-time information helps 
provide a sense of control and lessen anxiety [11]. According to McCaffrey [4], 
residents seek information about disaster location, evacuation information, and 
available services such as shelters at the start of the event. If residents have eva-
cuated, they want to know about how the event has impacted their homes and 
communities. Once the event has passed, residents seek information about when 
to return home, health and safety risks, and availability of services, insurance, 
debris disposal, and rebuilding assistance. Thus, communication of information 
must occur before, during, and after the event. 

In comparison to the research focusing on wildfire preparedness and re-
sponse, timber salvage studies have been largely approached from biological or 
economic perspectives e.g., [21] [22] [23]. Their research has resulted in, for 
example, standardized techniques for assessing damage and change in growth 
rates, disease, stain, decay, and insect damage probabilities, remedial stand 
treatments, economic decision support tools. In a unique study that examined 
relationships between timber salvage and risk perception, Deng et al. [24] ad-
dressed landowners’ willingness to purchase standing timber insurance using a 
contingent valuation approach. The study focused on individual tradeoffs be-
tween perceived economic risks to forestland investment versus premium costs; 
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however, the scope of the article did not address the various noneconomic values 
involved in forest landownership and risk response. By comparison, a limited 
number of noneconomic approaches have focused primarily on public conflict 
over salvage logging in National Forests [25] [26] [27]. Such studies involve a 
completely different context in terms of ownership structure, management goals, 
and decision-making processes than salvaging timber on nonindustrial private 
forest lands. 

At the core of the risk and disaster literature is the degree of objectivity in risk 
assessment [28]. At one extreme are technical risk perspectives which assume 
risk can be objectively quantified—risk exists “out there independent of our 
minds and cultures, waiting to be measured” ([29], p. 119). At the other extreme 
are cultural theories emphasizing the subjectivity of risk [28]. Cultural theories 
suggest risk is socially constructed through social and political processes result-
ing in heightened vulnerabilities. Themes found in the risk literature illuminate 
how risk is created and distributed, individuals’ awareness of and reaction to 
risk, and factors influencing how people think about risk [30]. 

For example, an engineering approach might seek to measure the objective 
risk that a flood levee will not fail during an “average” Category 5 hurricane. 
Cultural theory proposes that risk did not exist until people created the oppor-
tunity for a disaster to occur through, for example, land use change and human 
settlement in the flood zone [31]. Despite their differences, both perspectives 
associate risk with the uncertain loss of something valuable to humans. In the 
case of forestland risks, timber is not the only potential loss; additional loss may 
be related to, for example, a disruption of sense of place, interruption of recrea-
tional activity, and psychological distress. Acknowledgment of non-timber losses 
is important when considering strategies for conveying disaster response infor-
mation and, ultimately, increasing landowners’ resilience. 

In addition to activities before, during, and after the event, risk management 
involves multiple levels of socio-political organization. Actions include zoning, 
insurance, public education, fuel reduction, warning systems, emergency plans, 
and post disaster relief. An additional option, in some cases, is to do nothing. As 
suggested by Foster and Orwig [32], there is little long-standing biogeochemical 
disruption following hurricane impacts and insect infestation; thus, from an 
ecosystem perspective, disturbances are important natural features providing 
habitat and landscape heterogeneity leading to ecosystem resilience. Neverthe-
less, managers must also consider social resilience, including financial consider-
ation, human safety, and risks such as wildfire and pathogen outbreaks that 
could result from landscape scale forest disturbance. The landowner’s capacity to 
salvage his timber before blue stain fungus sets in is an indicator of resilience, 
both at the individual and community levels [30]. When properly designed and 
implemented, risk management leads to resilience while acknowledging the 
unique cultures and contexts found across communities and sociodemographic 
groups. 
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In short, responses to disaster depend on if and how residents interpret risk. 
Risk perception research has indicated individuals and groups interpret risks 
differently based on evaluations of losses and gains, cultural biases, and socioe-
conomic factors used to judge uncertainties. This research sought to identify in-
formation needed by stakeholders to facilitate decision making, effective net-
working, and efficient resource utilization following a major forest disturbance. 
Towards this end, we explored the intersection of information needs, risk per-
ceptions, risk mitigation, and disaster response. 

3. Methods 
3.1. Site Selection 

To explore and better understand disaster response focus groups were employed 
across the Southeastern United States. Focus group locations selected based on 
discussions with natural resource leaders, such as state forestry agency supervi-
sors, and geographic proximity to large numbers of forest landowners. A third 
criterion for selection was prior experience with natural disasters. 

Sessions were located in: Eastern Texas (Beaumont), Louisiana (Alexandria), 
Mississippi (Purvis, McComb, Jackson), Alabama (Mobile, Fairhope), Florida 
(Chipley), Georgia (Ludowici), South Carolina (Florence), North Carolina (Boli-
via), and Virginia (Suffolk). According to the National Woodland Owner Survey 
(NWOS), the nine study states contained over 112 million acres of family forest-
land with at least 10 acres having about two million owners during the survey 
period 2011 to 2013 [33]. Passing the land to heirs is the primary important ob-
jective for most landowners. Twenty-six percent of family forestland had been 
harvested for sale; however, only 14 percent had a forest management plan. As 
well, the NWOS reports about 24 percent of landowners received advice from a 
public or private forestry professional, whereas seven percent received advice 
from another landowner or family member. About a quarter of surveyed lan-
downers preferred to receive advice from the Internet compared with 66 percent 
who preferred face-to-face interaction. Finally, the NWOS reports the most 
common concern among landowners was property taxes (73 percent) and keep-
ing the land intact for future generations (72 percent). 

3.2. Data Collection 

Focus groups were conducted between February 2016 and June 2017. Initial 
contacts were identified by project team members using organizational websites 
(e.g., state forestry agency). These contacts were asked for additional contacts to 
recruit for sessions. Each session attempted to include: 1) individual landowners; 
2) private forestry professionals; 3) state resource management agencies; 4) co-
operative Extension personnel; 5) loggers; and 6) state forestry association rep-
resentatives. Sessions were conducted in public places with at least six partici-
pants per session (with the exception of Virginia). 

Sessions lasted between one and two hours with open-ended questions ad-
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dressing: 1) prior experience with natural disasters (not having prior experience 
did not disqualify a participant from the session); 2) degree of trust in forestry 
professionals, including public and private foresters; 3) knowledge of available re-
sources; 4) experiences with timber salvage following a disaster; 5) awareness and 
interest in timber insurance; and 6) suggestions for online information using the 
website, Wind Wood Utilization (http://www.windwoodutilization.org/)1, as a 
reference. In addition, probes were asked as new issues and information 
emerged. A sign-in sheet gathered sociodemographic background information. 

Table 1 and Table 2 indicate participant characteristics. In total, the project 
included 86 participants across the 12 focus group sessions. The average age of  
 
Table 1. Number of participants per state (N = 86). 

State n % 

Alabama 10 12 

Florida 7 8 

Louisiana 6 7 

Mississippi 23 27 

North Carolina 7 8 

South Carolina 12 14 

Texas 9 10 

Virginia 3 4 

Georgia 9 10 

 
Table 2. Participant Characteristics (N = 86). 

Demographics n % 

Average age 56 65 

Male 74 86 

Female 12 14 

White 86 100 

Occupation   

Extension agent 10 12 

Private forester 19 22 

Landowner 28 32 

Logger 9 10 

State forestry association 6 7 

State forestry service 11 13 

Federal resource manager 2 2 

Other 1 1 

 

 

1United States Forest Service sponsored the Wind Wood Utilization website 
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participants was 56 years. The majority were male (74 or 86 percent) and all par-
ticipants were white (86 or 100 percent). Repeated attempts to recruit non-white 
participants to focus groups were unsuccessful. Loggers were also difficult to re-
cruit, which was not unexpected as one of the project directors has considerable 
experience working with loggers. Regardless of the low number of loggers (nine), 
project personnel believe sufficient information from loggers was captured when 
aggregated across sites. 

As Berg [34] noted, focus groups are not intended to statistically represent the 
study population, but are an appropriate technique in situations where highly ef-
ficient collection of exploratory data is necessary. Morgan [35] pointed out that 
the size and number of focus groups vary depending on factors such as data sa-
turation, the amount of information each participant contributes to the group, 
research objectives, and the detail required by the researchers. Session atten-
dance ranged from three to twelve participants (landowners and professional 
foresters were represented in each session), an ideal size to facilitate spontaneity 
and exchange among participants, enable participants to consider their own 
views in the context of the views of others, and moderate the level of facilitator 
involvement [35] [36] [37]. The focus group methodology used here reflects 
decades of similar designs utilized in social science, health care, and marketing 
research (e.g., [35] [37] for comprehensive reviews). 

3.3. Analysis 

Sessions were audio-recorded to complement facilitator notes. Transcriptions 
were analyzed for emergent themes using a two-step coding process involving 
reading through the transcripts and then coding into thematic categories while 
interpreting line-by-line [38]. Themes were compared within and across cases 
with trends and key differences presented in this article using quotes as illustra-
tion. Internal validity was addressed by the coauthors individually analyzing the 
data. Three additional researchers, including a graduate student, who attended 
several sessions also reviewed the analysis, thereby contributing to internal va-
lidity. If these reviewers disagreed with interpretation of the findings, or if any-
thing was omitted that should have been included, the analysis was discussed 
and revised as appropriate [35] [38]. Results are presented using illustrative 
quotes. 

4. Results 

Results are organized by four prominent emergent themes: 1) disaster and sal-
vage experience; 2) market conditions; 3) disaster information preferences; and 
4) resilient actions. 

4.1. Disaster and Salvage Experience 

To provide a minimal but structured framework for discussion, facilitators in-
formed participants that the sessions addressed a range of forest related distur-
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bances. Participants along the Gulf Coast focused on storm events, while Atlan-
tic coast participants tended to focus on wildfire, and Virginia participants were 
concerned about ice storms. In all cases, specific catastrophic events held a 
prominent place in participants’ memories, which steered discussions towards 
that type of disaster (also see [39]). Events discussed to a lesser extent included 
feral pig damage, drought, pine beetle infestation, flooding, and non-catastrophic 
wind storms. 

Although every participant had a unique story to tell, they exhibited shared 
memories such as the chaotic period following the event, how people were taken 
advantage of in their time of need, and how neighbors pulled together to provide 
support. These quotes illustrate the theme of group experience. 

This group has a master’s degree in dealing with natural disasters. (lan-
downer, Texas). 
It was a real revelation of what happened over night and the next morning 
we woke up to something we just couldn’t believe when looking at it, it was 
just terrible. (landowner, Mississippi) 

Participants expressed awe and acknowledged the power of natural forces: 
“They [trees] were all facing one way to the south; which was interesting because 
when I came through [fleeing the storm], they were all facing to the north” 
(landowner, Mississippi). They discussed the chaos of having to deal with 
countless post disaster problems, many of them more immediate and life- 
threatening than timber salvage, with home damage as the first priority. When 
they finally had time to address their timber casualty loss, they recalled anxieties 
related to the process of salvaging. One landowner was intensively involved in 
the salvage operations on his property following Hurricane Katrina. He noted 
the dangerous post disaster conditions of his forest. 

There is more people hurt, more morbidity, more illnesses, more injuries 
that occur after the storm from people that messed with [fallen trees], than 
there is during the storm. If it doesn’t look safe, then it’s not safe. Don’t 
mess with it—get some help. Don’t operate that piece of equipment you’ve 
never played with before. You already made it through the disaster, don’t 
hurt yourself trying to recover from it. (landowner, Mississippi) 

The two quotes below illustrate the challenges of salvaging material when 
confusion and stress run throughout the community during a post disaster situ-
ation. 

I don’t like nothing about [salvaging]! I don’t like salvaging timber, every-
body is upset. It doesn’t matter whether you are buying it from them or 
selling it to someone, everyone is upset…. (landowner, Texas) 
Realize that after a disaster, peoples’ habits change… [like] the time they 
[go to] sleep…. See everything changes…. I’ll give you a beautiful example 
of how friends turn out not to be friends. (landowner, Mississippi) 
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Many landowners and foresters described negative experiences with loggers 
following a disaster: “… if you’re not watching loggers, there is a percentage of 
them that will slip some loads past you and away from you that you are not 
going to get paid for” (landowner, Alabama). As well, several sessions discussed 
the difference between outside loggers versus local businesses, which likely in-
creases the confusion between parties: “And a lot of the people [loggers that 
come in after a storm] are not local people at all. They come in from all sorts of 
places.” Referring to a hurricane, a logger in Mississippi summed up the post 
disaster salvage situation. 

Logger: I saw a lot of things really done wrong. Loggers taking advantage of 
people and they shouldn’t have. Saw a lot of things done right too, but it re-
ally is a mess after a storm. Something that big at that size, it’s really a bad 
deal…. 
Facilitator: Could you explain that—‘took advantage of folks? 
Logger: Prices. People were just at the mercy of the loggers, and were 
charging a lot more than what they really needed to. And a lot of [lan-
downers] didn’t know any difference. 

Despite having experienced several catastrophic events, most participants ex-
pected future events. 

It is not a matter of if, it is a matter of when it is going to occur. (forester, 
Alabama) 
People have these short memories. I have already lived two life times. I lived 
through Camille and Katrina and those are once in a lifetime storms sup-
posedly. (forester, Mississippi) 

They hoped their experiences would make them more prepared for the next 
event: “In our experience we learned some lessons, too” (landowner, Mississip-
pi). Participants’ negative experiences with the disasters contrasted starkly with 
their determination to continue living and enjoying their forest in risk-prone 
places. 

4.2. Timber Markets 

Negative salvaging experiences must be considered in the context of timber 
markets, a prominent theme during discussions, with subthemes addressing ex-
cessive post disaster wood volumes, market prices, parcel sizes, and timber in-
surance. For instance, professionals (foresters, timber buyers, and loggers) la-
mented the abnormal volumes of salvage material after storm disasters, particu-
larly large scale events. Most admitted local markets would not sustain similar 
mega-storm events. 

I’d say probably with [Hurricane] Fredrick we got 50% of [the timber] sal-
vaged, and that is just a complete guess right off the top of my head. Ivan 
and Katrina, I’m saying we probably got about 30% to 40% of it. If we had 
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[another disaster] now I’d say we would be lucky to get up to 10%. It has no 
place to go. (mill manager, Alabama) 

Oversupply was partly a function of mill shortage, a result of ongoing changes 
in the forest products sector and the 2007-2009 housing bubble burst. Partici-
pants reported salvage events quickly overwhelmed the relatively few mills and 
logging companies remaining: “The lack of markets has driven loggers out of 
business” (logger, Mississippi). The next quote underscored concerns about 
market conditions that negatively impacted salvage situations, and the associated 
reduction of the logging force over the last decade. 

I have heard a lot of depressing stuff here today; that’s the one reason I 
hated to come because there is nothing good to talk about. I mean we are 
just holding on by a thread. If it wasn’t for my real-estate business, I would 
have shut down last year. (logger, Mississippi) 

Professionals noted that additional demand, resulting from storm damage, 
would not increase availability of loggers and mills. Further, they described sal-
vaged material as lower quality than non-damaged timber, resulting in low pric-
es from mills. 

Landowners had noticed the shortage of loggers following a storm: “That is 
something that everybody is talking about, being able to find loggers,” said a Tex 
as landowner. Unlike professionals, however, landowners tended to associate 
difficulty in hiring a logger with forest parcel size. Landowner participants—who 
tended to own less than one hundred acres—expressed feelings of being margi-
nalized because they were told they lacked the wood volume needed to contract 
a logger for salvage. It appears that after major disturbances, to some degree, log-
gers make the economically rational choices to work on larger tracts and pursue 
production economies of scale. Landowner participants believed large-acreage 
landowners had some kind of pre-determined access to loggers and mills that 
was unavailable to smaller-acreage owners due to intermittent harvests. 

What I have seen are the big guys, with the big tracts, with the big contracts, 
their stuff is going to go to that mill, but the little guy gets left out. I guess 
that’s just nature. The big lions kill more than the little ones…. I was way 
down here on the totem pole. (landowner, Mississippi) 

The quote illustrates a common thread of fatalism emerging from many of the 
small-parcel landowners in the sessions. Low timber prices exacerbated the issue. 
A landowner from Georgia commented: “Current prices are low, so folks are not 
harvesting like they used to.… I know the markets are terrible, but there ought 
to be a niche for the small landowners.” Participants agreed that many lan-
downers were less likely to manage their timber for any objective during de-
pressed market conditions. Consequently, a salvage situation was unlikely to be 
immediately addressed, if at all, because owners have little economic incentive 
while the activity requires considerable effort. 
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Loggers noted that even landowners with over fifty acres had difficulty sal-
vaging their timber if they did not have existing relationships with procurement 
foresters and loggers. One forester indicated he would not consider working 
with new landowners until all of his established clients had been assisted: “You 
[ask yourself] what can I do to accommodate the people I normally do business 
with? And that is what you do [first]” (Florida). A forester in Georgia agreed and 
further suggested having a consultant was insufficient unless that consultant had 
a good working relationship with a logger. “Unless you have a consultant that 
has a relationship with people [loggers], you are going to be in trouble.” 

To address the economics of timber salvage, participants were asked about 
their attitudes towards timber insurance. Other than the Georgia participants, 
landowners generally seemed to be aware of timber insurance. However, regard-
less of experience with casualty loss, they did not see insurance as a beneficial 
investment based on ownership size: “The profit margins are too narrow. For me 
I can’t buy insurance like that” (landowner, Florida). One landowner suggested 
landowners should have access to government subsidies similar to farm insur-
ance programs. 

4.3. Disaster Information Preferences 

Most participants reported their support for an Internet information portal. 
However, after briefly reviewing the Wind Wood Utilization website, almost all 
participants noted the difficulty in finding immediately relevant information for 
their specific situations. Further, the majority of participants said they would 
appreciate disaster information at a localized level rather than the statewide or 
national level information presented on the website. This quote that sums up the 
general attitude among all participants: “I want to know what is going on coun-
ty-wise” (landowner, Mississippi). 

Participants emphasized that becoming aware of information after a disaster 
was of limited use; rather, options and opportunities should be made aware to 
stakeholders prior to the disaster. A landowner in Texas said: “this is a good idea 
for people to utilize before a storm just get to know what [organizations and 
agencies] do and what they offer before the storm comes.” Participants sug-
gested individuals who normally find day-to-day information regarding their 
property management on certain websites or visiting local assistance offices will 
return to those information sources when they need help. According to partici-
pants, awareness of salvage information should be initiated at frequently used 
sources such as school websites and community social media sites. Participants 
also mentioned the need for disaster response information regarding local 
goods, services, tips, and announcements not related to timber salvage because 
these topics were of immediate concern following a disaster. These suggestions 
underscore the importance of linking salvage information to topics immediately 
relevant to stakeholders’ daily lives. Another landowner in Mississippi stated: 

[Landowners need] a place where [we] can go online, and they can tell you 
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when the federal people are going to be setting up in this building and tak-
ing applications, that is what I need to know, and there is going to have a 
water giveaway, and the distribution point will be here, they are going to 
have MRE’s [Meals Ready to Eat] here, or they’re going to open this senior 
citizen home here, or emergency gas that is going to be available here…. 
[Or] You can use the same site for when they are going to give away trees 
for Arbor Day, along with when they are going to distribute diesel during a 
disaster. 

While age was a negligible factor in accessing the Internet, limited access to 
utilities in rural counties and electrical disruption were major limitations. 

Time sensitivity of information posted to the website was a recurring theme 
among participants as well: “Every link needs to be checked very frequently and 
often because they come and go all the time” (forester, South Carolina). Partici-
pants noted that forest industry is dynamic—markets change, mills close, new 
mills may have material requirements that cannot be fulfilled by using salvage 
material. Another participant implied that this should really be tied to social 
media and not rely on the static website as much: “A dynamic website has got to 
be there because that is the whole purpose of the social media is to get them to 
go there” (landowner, Alabama). 

In addition to these suggestions, participants discussed trust in information 
resources. While some participants had sought advice from county extension 
agents or local state forestry agencies, participants from Texas to Virginia were 
unlikely to trust federal government resources. This was unsurprising given the 
sessions took place in a geographic area known for support for government de-
centralization. However, this lack of trust was also related to past experiences, 
both in pre and post disaster contexts, as well as natural resource and other 
agencies (the Federal Emergency Management Agency and Internal Revenue 
Service, in particular). Focus group comments indicated that many federal agen-
cies were lumped together in a post disaster situation. The following statement 
from an Alabama forester broadly illustrates attitudes towards federal govern-
ment assistance. 

The programs in my experience are so unresponsive to getting the money 
when you need it. They will give you money to plant trees, but the money 
comes over in August [not when you need it for planting]. 

Underscoring the need for local input, comments such as these suggest plan-
ning and design for information dissemination should consider alternatives to 
top-down approaches. Participants suggested local resources, agencies, and offi-
cials may be able to develop a more effective line of communication with those 
who need it following a disaster than non-local players. It should be noted that 
participants did not advocate discontinuation of federal government programs; 
rather, they were unsatisfied with certain aspects of existing programs. 
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4.4. Resilient Actions 

Any analysis on risk perceptions and vulnerability must account for attitudes 
and behaviors leading to resilience. Within and across cases, participants inter-
wove expressions of frustration and desperation with stories of individual and 
collective agency. Three prominent themes regarding local resilience were rela-
tionships with professionals, peer networks, and self-sufficiency. 

Participants suggested strong relationships were critical to salvaging disas-
ter-damaged timber. Often, professionals will first take care of a client who he 
has worked with in the past. Several landowners commented on the importance 
of employing a forestry consultant to manage timber over the lifecycle of the 
stand. These participants said a consultant having contacts with loggers and mill 
operators is more likely to start salvaging sooner than a landowner without a 
consultant. 

Having contacts is about the only way that you could get it done…. But if 
you are a private landowner and have no contacts, no consultant, no rela-
tionship with a forester you can forget about it these days. (landowner, Vir-
ginia) 

Another focus group commented that even a forester does not guarantee tim-
ber salvage if that forester does not have strong ties with loggers. The Texas fo-
cus group discussed at length the benefits of a strong network of “foresters and 
people you trust to use here” (landowner), underscoring how such a network 
must be developed before the disaster: 

I have heard so many horror stories and sob stories about landowners that 
are seemingly helpless. That tells me that landowners should align them-
selves as much as possible with consultants, have a relationship, in the in-
dustry on an ongoing basis. If somebody is a good wood supplier and has 
done a good job [then] keep his card and number handy, you know. If 
[landowners] had people that they have trusted before, now is the time to 
call them, not when your timber is all broke and cut up. A big point I would 
make is that time is of the essence, you know. 

Notably, a landowner in Mississippi stated strong pre disaster relationships 
were not always sufficient: “The other thing you need to be aware of is that 
people you thought might be able to help you might not recognize your name 
when you talk to them after a storm.” This participant explained that what he 
considered to be strong relationships before the storm disappeared when his 
network of foresters and loggers could make more money elsewhere. 

In addition to a professional network, focus group participants demonstrated 
the importance of landowner relationships. In particular, participants in Missis-
sippi and Texas discussed local forest landowner organizations as critical to their 
success in forest management, particularly regarding knowledge building and 
planning. Further, these networks were instrumental in communicating infor-
mation and professional contacts following a storm. In one case, landowners 
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discussed a collaborative approach to timber salvage. 

[Referencing inability to salvage small parcels] We have talked about band-
ing together, several of us that live close together, and see if we can nego-
tiate a contract through that (landowner, Georgia) 

Participants described the importance of such organizations for absentee lan-
downers, a large contingent of forest landowners. In cooperation with profes-
sionals, landowner organizations could provide advice and mentoring to those 
who do not frequently interact with their land. Such social networks were seen as 
more valuable than published information, which is often unnoticed before the 
event and is not helpful in the aftermath. 

Resiliency materialized collectively and individually. Several participants de-
scribed how they learned from previous disaster experiences and, in turn, passed 
this knowledge to other landowners. A Mississippi landowner had developed a 
manual for post disaster response: 

First of all, know what you got on your property before the storm. You got 
to have an inventory—and a good one. Also, keep good records, keep good 
receipts, dates, times, what you did, what you spent, and what it was for. If 
you’re a property owner, you need yourself a management plan, and I think 
you need a disaster preparedness [plan], or a disaster response module with 
that plan. 

The quote demonstrates a comprehensive view of forest management related 
to storm damage. It also illustrates risk assessment and contingency planning for 
destructive events and circumstances that may be very rare. Despite the physical 
and psychological impacts of their disaster experiences, and despite the potential 
for future events, participants expressed a profound attachment to their land and 
communities, and felt a responsibility to care for the resources on their property. 
The following quote from a Texas landowner illustrates. 

I never run from a hurricane. I should have, but I didn’t because I just 
couldn’t leave my land. I had five gallon buckets all across the house, the 
water would come down and fill the buckets. We knew that we were going 
to be without water. And as far back as we were we were going to have to 
cut [the trees] ourselves out. We couldn’t leave because of our animals, and 
the next day when getting out of the house, our dogs would walk up to the 
buckets and wouldn’t touch the water [salt water]. 

This stubborn refusal to evacuate was present in all focus groups. Such com-
ments suggest a rational acceptance of risk, knowledge of sheltering in place, a 
sense of responsibility regarding property, and a connectedness to place. Leaving 
would result in a disruption to well-being that would outweigh the risks asso-
ciated with sheltering in place. It is important to acknowledge that the landown-
er associated with the quote above was not immune from the effects of the dis-
aster. She also said, “When I saw my place I went ahead and cried, I didn’t have 
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anything else to do but just bawl.” Together, these quotes demonstrate both an 
emotional and cogent resolve to stay with one’s land, which cannot be over-
looked when designing disaster response strategies. Expecting such landowners 
to consume and process scattered information from the Internet or printed 
sources may not result in the outcomes intended by information specialists. 

5. Discussion 

Several factors emerging from this analysis were related to risk perceptions and 
collective interpretations of disaster memory. For example, reflecting previous 
research, people do not always follow guidelines offered by risk managers [39]. 
Risk perceptions and mitigation behaviors reflect a complex web of contextual 
influences, with economic tradeoffs potentially acting as a fairly limited aspect of 
decision-making [24] [28] [29]. The risk may not be salient in the antecedent 
conditions of residents who, while understanding that a catastrophic event is 
likely, may do little to mitigate the potential consequences. Campaigns to pro-
vide risk mitigation information, including information on timber insurance 
services, should tailor efforts to reflect the interplay of social, cultural, and phys-
ical factors if residents’ everyday lives [12] [20] [40]. A practical aspect of this 
approach would be to link timber salvage information with non-salvage topics 
addressing pre-disaster mitigation and disaster response [41]. This would in-
clude forestry activities (e.g., thinning as a risk mitigation activity and salvage as 
a response activity) as well as first response, such as building an emergency kit, 
filling the car with gas, and continue listening to weather radio after the disaster. 

Further, the federal government’s definition of disaster may not align with de-
finitions of the citizens who experienced the event. In this study, participants in-
dicated that a catastrophic disaster was only a capstone to the ongoing disaster of 
timber prices. In addition to negative experiences during the disaster, depressed 
markets caused anxiety and deterred many landowners from engaging in forest 
management (also see [31]). As a result, stakeholders may not be drawn to tim-
ber salvage information, especially prior to the disaster when the information 
matters most. Scale of information dissemination also matters in how to address 
risk and disaster. The disaster literature consistently views the impacts of disas-
ters as localized and event-specific; thus, risk and response information should 
be downscaled rather than generalized [42]. Because disaster concerns varied by 
region, a regularly updated information portal would emphasize local (as de-
fined by state authorities) concerns and needs over a nation-wide or South-wide 
approach. For example, the web site might be divided into sections for the Gulf 
Coast (windstorms) and Atlantic Coast (wildfire and ice damage). 

Place attachment, landowners’ profound attachment to their land and com-
munities, was associated with resilience, particularly in the form of self-sufficient 
individuals who would prefer to shelter in place rather than flee their property. 
This finding reflects similar findings focusing on place-based resilience [42]. In 
many cases, local knowledge and planning emerged as strengths that an infor-
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mation portal should encourage [43] [44]. Acknowledging the resourcefulness of 
landowners may also inspire landowners to learn more about post disaster tim-
ber management and ongoing risk mitigation activities. Distributing informa-
tion to absentee landowners, who may have different attitudes towards their land 
than residents, may require a unique approach to be effective. 

Attempting to contract loggers to salvage timber was a major source of anxie-
ty for participants. In some cases, the challenge of contracting loggers deterred 
landowners from salvaging their timber and from pursuing forest management 
activities. Results suggest information sources should integrate knowledge re-
sources with guidelines and incentives. Strategies should consider educating 
landowners and loggers about what to expect after a disaster, customer service, 
casualty loss, contracting loggers, and other topics. As well, a mechanism should 
be considered that facilitates contracting logger services after a disaster within a 
local area in order to exploit economies of scale. This may take the form of, for 
example, an online resource or disaster aid open-house. 

A lack of understanding about logging operations, and sharing pre- and post 
disaster information, suggests the need to strengthen local social networks. So-
cial networks have been shown to be a primary factor in vulnerability and resi-
lience [45]. A structure could be developed to facilitate interaction among lan-
downers and between landowners and professionals. For example, landowner 
associations could be initiated and/or strengthened. This would also encourage 
peer-to-peer networking and sharing of information. Despite the Internet, re-
search suggests one of the best ways of creating awareness continues to be word 
of mouth [46]. However, combined with social media efforts, such as Facebook 
and Twitter, Internet-based information on landowner groups and activities 
could be broadcast to a diverse landowner audience. Moreover, greater interac-
tion among stakeholders could increase opportunities to build successful rela-
tionships between professionals and landowners which, according to the find-
ings, were critical to salvaging timber (also see [47]). Improved interactions 
could lead to understanding and empathy regarding post disaster experiences, 
including the multiple roles loggers play in disaster clean-up. In addition, 
strengthened social networks could provide opportunities to form management 
groups to exploit economies of scale for salvaging and hiring foresters for ongo-
ing management activities of small parcels (this is being implemented in group 
certification schemes). 

Some of the most important findings suggest the excessive supply of wood 
following a disaster is a critical limitation to post disaster timber management. 
Coupled with the economics of small parcel sizes, perceptions were worsened by 
depressed timber prices, which often led to landowners exiting from forest 
management activities altogether. Research and policy are needed to develop 
new markets and strengthen existing markets for post disaster wood. To this 
end, an information portal could supply some of the data needed to encourage 
entrepreneurship and collaboration. The portal could also provide information 
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about timber insurance. Subsidized timber insurance, similar to crop insurance, 
might incentivize more landowners to purchase the service. In short, web-based 
information should be coupled with economic development so that landowners 
and professionals can increase their economic resilience to disasters. 

Participants provided several suggestions for an improved information portal. 
First, they noted the need for an easy-to-navigate, regularly updated web site as 
essential for repeated visitation. Real-time information was important, as was 
off-line material because post disaster circumstances often involve electrical 
outage [11]. Such off-line material should synthesize the most important infor-
mation, such as how to contact the local government agency offices, into mate-
rials such as a trifold brochure, refrigerator magnet, or pocket-sized quick refer-
ence guide. Incorporating social media could be an efficient strategy for involv-
ing local authorities in the dissemination of real-time web site information. 
These findings highlight the need for web site developers to work with state and 
local actors. 

6. Conclusions 

Results suggest four broad dimensions of timber salvage response represented by 
various possibilities of combinations. First, professional relationships emerged as 
a critical dimension of successful timber salvage activities, and were influenced 
by government response, self-sufficiency, and parcel size. Second, disaster expe-
rience, or memory of the disaster, was influenced primarily by government re-
sponse, experiences with loggers, risk perceptions, self-sufficiency, and 
pre-disaster information. Two additional factors—social memory [31] and pop-
ular media [29]—could also have been important influences, however these did 
not emerge strongly from the focus group data. 

Third, vulnerabilities emerging from the data included lack of pre-disaster in-
formation, depressed pre-disaster timber markets, industry changes and volatil-
ity (linked to markets), lack of knowledge about forestry, compromised forest 
health, and a weak connection to some groups of local forest landowners (e.g., 
absentee landowners). Fourth, relationships with fellow landowners were asso-
ciated with individual and collective agency—key aspects of resilience. A strong 
social network and shared pre-disaster information contributed to building ca-
pacities. 

Engagement with forest landowners, loggers, foresters, and their communities 
is essential if a significant improvement in harvesting disaster-damaged timber, 
and reducing associated risks, is to be achieved. Conveying information through 
a web site is one activity; however, efforts should also focus on local capaci-
ty-building, including utilizing knowledgeable landowners and existing social 
networks. The findings suggest policies and practices to increase landowners’ 
and communities’ economic opportunities, while reducing negative impacts, 
would likely increase support for timber salvage as well as forest management 
more broadly. 
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Future research is needed to further define, measure, and generalize findings. 
Such a survey should be regional and consider the salience of disasters by scale, 
frequency, impact, disaster type, and recency. Social network analysis would 
provide in-depth description of social relationships of communication and, 
therefore, improved ways of providing pre- and post-disaster assistance. As well, 
research is needed to develop new markets, strengthen existing markets, and ex-
plore logistic efficiencies for post-disaster wood. This work would examine sto-
rage and reloading of recovered material, as well as spatial distribution of forest 
products manufacturers relative to raw material supply. Third, research is 
needed regarding landowners’ motivations for purchasing timber insurance as 
well as innovative insurance tools that appeal to customers [24]. An Internet in-
formation portal could provide insurance information to stakeholders. Finally, 
research is need that addresses urban and rural-urban interface areas. Post dis-
aster issues include debris removal (and utilization), tree risk management, and 
storm water management related to lost tree canopy. Urban tree risks often 
persist years after the disaster event risking residents’ health and creating liabili-
ty for cities. 
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